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PART  I. 


Organic  Chemistry. 


Decomposition  of  Iodoform  by  the  Action  of  Oxygen  and 
Light  Rays.  Edmond  van  Aubel  ( Chem .  Cenlr.,  1904,  ii,  1376  ; 
from  Physihal.  Zeit .,  5,  637.  Compare  Hardy  and  Willcock,  Abstr., 
1903,  ii,  622). — Mixtures  of  iodoform  with  substances  which  are  not 
liquid,  such  as  vaselin,  are  decomposed  by  sunlight  and  by  radium 
rays,  but  when  exposed  to  moderate  light  in  winter  at  —  45°,  no 
decomposition  could  be  detected.  E.  W.  W. 

Preparation  of  Di-iodoacetylene.  Heinrich  Biltz  and  Ernst 
Kuppers  (Ber.y  1904,  37,  4412 — 4416). — The  formation  of  di-iodo¬ 
acetylene  by  the  interaction  of  calcium  carbide  with  iodine  dissolved 
in  aqueous  potassium  iodide  (Biltz  and  Werner,  Abstr.,  1897,  i,  389) 
is  due  to  the  calcium  hypoiodite,  which  is  produced  by  the  action  of 
calcium  hydroxide  on  iodine,  rendering  possible  a  direct  substitution 
by  iodine  of  the  hydrogen  of  acetylene.  This  is  shown  by  the  fact 
that  a  good  yield  of  di-iodoacetylene  is  obtained  by  passing  acetylene 
gas  through  ice-cold  aqueous  potassium  hydroxide  to  which  a  solution 
of  iodine  in  aqueous  potassium  iodide  is  gradually  added.  That  the 
hypoiodite  itself  does  not  act  on  the  acetylene  is  proved  by  the  fact 
that  no  action  takes  place  on  passing  the  gas  through  a  cold  solution 
of  iodine  in  aqueous  sodium  hydroxide  containing  sodium  hypoiodite 
and  sodium  iodide.  W.  A.  D. 
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Action  of  Acetylene  on  Solutions  of  Mercuric  Chloride. 
Trichloromercuriacetaldehyde.  Heinrich  Biltz  and  Otto  Mumm 
(Ber.,  1904,  37,  4417 — 4427). — The  white  precipitate  which  is  formed 
on  passing  purified  acetylene  through  mercuric  chloride  solution  has 
not  the  composition  CyCl2Hg2,  as  assumed  by  Keiser  (Abstr.,  1894,  i, 
61),  but  is  a  trichloromercuriacetaldehyde,  C(HgCl)3*CHO  ;  this  is 
shown  by  analysis,  by  the  fact  that  in  its  formation,  according  to  the 
equation  C2H2  +  3HgCl?  +  H20  =  CsHOClgHga  +  3HC1,  three  mols.  of 
hydrogen  chloride  are  eliminated,  and  by  its  giving  acetaldehyde  wdien 
boiled  with  hydrochloric  acid.  The  substance  supposed  by  Hofmann 
(Abstr.,  1899,  i,  485)  to  be  C2Cl4Hg3  is  really  the  same  substance. 
Chlorine  water  converts  trichloromercuriacetaldehyde  into  mercuric 
chloride  and  chloral.  The  action  of  iodine  is,  however,  different ; 
using  iodine  and  water  or  a  solution  of  iodine  in  aqueous  potassium 
iodide,  three  atoms  of  the  halogen  are  absorbed  per  molecule  ;  with 
alcoholic  iodine,  an  absorption  of  6  atoms  is  observed.  In  each  case, 
mercuric  iodide  was  formed,  but  other  products  were  not  isolated. 
Potassium  permanganate  in  presence  of  sulphuric  acid  oxidises  tri¬ 
chloromercuriacetaldehyde  directly  to  mercuric  salts  and  carbon 
dioxide ;  the  formation  of  trichlorimercuriacetic  acid  (Hofmann, 
Abstr.,  1898,  i,  635)  was  not  observed. 

The  compound  formed  by  the  interaction  of  allylene  with  mercuric 
chloride  (Kutscheroff,  Abstr.,  1884,  572  and  719)  is  trichloromercuri- 
acetone ,  CH3‘COC(HgCl)3 ;  it  is  decomposed  by  acids  giving  acetone. 
Ethylacetylene  and  mercuric  chloride  similarly  give  trichloromercuri- 
methyl  ethyl  ketone.  The  salt  formed  by  the  action  of  mercuric  acetate 
on  allylene  is  mercuriacetone  acetate ,  Hg!CAc*Hg’0*COCH3. 

W.  A.  D. 

Action  of  Acetylene  on  Mercuric  Chloride  Solution.  Karl  A. 
Hofmann  ( Ber .,  1904,  37,  4459 — 4460.  Compare  Abstr.,  1898,  i, 
635;  1899,  i,  97,  485;  Biltz  and  Mumm,  preceding  abstract). — The 
compound  C2Hg3Cl4  is  hydrolysed  by  water  so  rapidly  to  the  aldehyde, 
C(HgCl)3*COH,  that  a  preparation  free  from  oxygen  could  not  be 
obtained.  When  warmed  with  an  aqueous  solution  of  potassium 
cyanide,  trichloromercurialdehyde  yields  aldehyde-resin,  mercuric 
cyanide,  and  mercury. 

No  precipitate  is  formed  when  acetylene  is  passed  through  an 
aqueous  solution  of  mercuric  chloride  containing  a  large  excess  of 
sodium  chloride.  G.  Y. 

Formation  of  Alcohols  by  Reduction  of  Acid  Amides.  II. 

Rudolf  Scheuble  and  Emmo  Loebl  (. Monatsh .,  1904,  25,  1081 — 1105. 
Compare  Abstr.,  1904,  i,  466). — Reduction  with  sodium  and  amyl 
alcohol  of  acetamide,  heptoamide,  and  azelamide  leads  to  the  forma¬ 
tion  of  ethyl  alcohol,  heptyl  alcohol,  and  nonane-ai-diol  respectively. 
w-Valeramide,  a-methylbutyramide,  and  aa-dimethylpropionamide  are 
reduced  to  72,-amyl  alcohol,  s^c-butylcarbinol,  and  terL-butylcarbinol 
respectively.  72,-Valeramide  and  aa-dimethylpropionamide  have  been 
reduced  also  by  sodium  in  octyl-alcoholic  solution  to  the  corresponding 
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alcohols.  In  each  case,  the  formation  of  the  alcohol  is  accompanied  by 
that  of  the  corresponding  amine. 

N onane-ai-diol  (enneamethylene  glycol)  melts  at  45*5°  and  boils  at 
177°  (corr.)  under  15  mm.  pressure;  the  diacetate ,  C9H18(OAc)2,  boils 
at  161°  under  9  mm.  pressure ;  oxidation  of  the  glycol  with  potassium 
permanganate  in  slightly  alkaline  aqueous  solution  leads  to  the  forma¬ 
tion  of  azelaic  acid.  Nonane -a i-diamine  forms  a  platinichloride , 
C9H2N2,H2PtCl6.  G.  Y. 

Oxidation  of  Acetol  (Acetylcarbinol).  Andre  Kling  ( Compt . 
rend.,  1904,  139,  740 — 742.  Compare  Abstr.,  1900,  i,  129  ;  1901, 
i,  625  ;  1903,  i,  223;  1904,  i,  2,  474  ;  also  Nef,  following  abstract). — 
When  acetol  (acetylcarbinol)  is  oxidised,  it  yields  lactic  acid  or  a 
mixture  of  acetic  and  formic  acids  according  to  the  nature  of  the 
oxidising  agent  employed.  Such  oxidising  agents  as  copper  hydroxide, 
ferric  hydroxide,  mercuric  hydroxide,  alkaline  potassium  ferricyanide, 
and  the  manganic  hydroxides  yield  chiefly  lactic  acid  with  traces  of 
acetic  and  formic  acids,  with  the  probable  formation  of  an  acetolate  as 
an  intermediate  compound  ;  mercuric  chloride  and  copper  acetate  also 
yield  lactic  acid,  but  the  oxidation  is  much  slower  and  less  complete, 
whilst  chromic  acid,  lead  dioxide,  nitric  acid,  barium  or  sodium  per¬ 
oxide,  potassium  permanganate,  hydrogen  peroxide,  silver  hydroxide, 
or  a  mixture  of  mercuric  sulphate  and  sulphuric  acid  yield  only  formic 
and  acetic  acids.  M.  A.  W. 

Dissociation  of  the  Glycols  and  of  the  Glycerols.  I  and  II. 

John  U.  Nef  ( Annalen ,  1904,  335,  191 — 245,  247 — 333.  Compare 
Abstr.,  1901,  i,  626  ;  1902,  i,  6). — When  passed  over  pumice  stone  at 
500 — 560°,  glycol  yields  acetaldehyde,  crotonaldehyde,  carbon 
monoxide,  methane,  and  hydrogen.  Ethylene  oxide  at  400-^420° 
yields  acetaldehyde  and  no  gaseous  products. 

At  500°,  propylene  oxide  forms  2  parts  of  propaldehyde  and  1  part 
of  acetone  ;  under  the  same  conditions,  propylene  glycol  forms 
propaldehyde  only.  a-Propaldehydesemicarbazone  crystallises  in 
glistening,  flat  needles  and  melts  at  88 — -90°;  the  /^-modification 
crystallises  in  plates  and  melts  at  ]54°.  The  action  of  hydrogen 
chloride  on  propylene  oxide  at  — 15°  leads  to  the  formation  of 
chloroisopropylalcohol,  which,  when  distilled  with  phosphoric  oxide, 
yields  a  mixture  of  a-  and  y-chloropropylenes.  When  passed  over 
pumice  stone  at  450°,  trimethylene  glycol  yields  acraldehyde,  allyl 
alcohol,  7i-propyl  alcohol,  and  a  little  propaldehyde  ;  under  the  same 
conditions,  allyl  alcohol  yields  a  small  amount  of  diallyl  oxide. 

The  formation  of  formaldehyde,  acetaldehyde,  acraldehyde  and  their 
products  with  unchanged  glycerol,  when  glycerol  is  passed  over 
pumice  stone  at  430 — 450°,  is  explained  by  the  assumption  that  the 

glycerol  dissociates  into  OH*CH2*CH<^q^2  and 

oh-oh.2-oh<ch-,0_  , 

which  change  into  acetol  and  hydracrylaldehyde  respectively.  The 

b  2 
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acetol  further  dissociates  into  formaldehyde  and  acetaldehyde,  the 
hydracrylaldehyde  into  water  and  acraldehyde. 

When  treated  with  semicarbazide  hydrochloride  in  aqueous 
potassium  carbonate  solution,  aci’aldehyde  forms  lfyyrazolmeA-carb- 


oxylamide ,  NH./CO*N<^ 


N  =  CH 
CHn’CEL 


which  crystallises  in  glistening 


needles  and  melts  at  171°.  Acetolsemicarbazone , 

OH-CH2-CMe:]S'-NH-CO*Nn2, 

crystallises  in  needles  and  is  only  sparingly  soluble  in  ether,  benzene, 
chloroform,  or  water.  The  semicarbazone  of  hydracrylaldehyde, 
C4H0O2N8,  forms  thick  crystals  and  melts  at  114°. 

When  heated  at  250 — 330°,  pentaerythritol  yields  a  distillate  which, 
with  semicarbazide  hydrochloride  in  potassium  carbonate  solution 
forms  a  semicarbazone  This  melts  at  183°,  and  when  recrystallised 
from  water  forms  5-methylpyrazoline-l-carboxylamide,  which  crystallises 
in  glistening  needles  and  melts  at  198°.  As  acraldehyde  is  converted 
into  crotonaldehyde  in  alkaline  solution,  the  reaction  for  croton- 
aldehyde  with  semicarbazide  must  be  carried  out  in  slightly  acid 
solution. 

Glycerol  ether  (Zotta,  Annalen ,  1874,  174,  87)  is  identical  with 

CH./CH./OCH0 

i  -  i 


/?-acraldehydeglycerol,  - CH  i  its  formation  along  with 

^0 - CH2 

the  /^-modification,  and  small  amounts  of  acetol  and  acetaldehydeglycerol, 
from  glycerol  when  heated  with  ammonium  chloride  at  270 — 330°, 
is  ascribed  to  conversion  of  part  of  the  glycerol  into  a-  and  /?-chloro- 
hydrins,  which  dissociate,  forming  acetol  and  hydracrylaldehyde. 

The  formation  of  allyl  alcohol  when  glycerol  is  heated  with  oxalic 
acid  is  explained  by  the  formation  and  dissociation  of  diformin  and 
reduction  of  the  propargyl  alcohol  formed  by  the  formic  acid.  When 
heated  with  oxalic  acid,  glycol  yields  the  monoformate  and  carbon 
dioxide ;  trimethylene  glycol  and  oxalic  acid  form  the  monoformate  of 
trimethylene  glycol  and  carbon  dioxide. 

Glycide  is  obtained  by  the  action  of  alcoholic  potassium  hydroxide 
on  a-chlorohydrin  ;  when  heated  for  5  hours  in  a  sealed  tube  at 
200 — 220°,  it  forms  a  yellow  resin,  which  is  easily  soluble  in  water 
and,  when  heated,  decomposes  with  evolution  of  formaldehyde ;  glycide 
does  not  reduce  Fehling’s  solution  ;  when  heated  with  water  at  100°,  it 
yields  glycerol  ;  with  absolute  alcohol,  it  forms  the  a-ethyl  ether  of 
glycerol.  a-Nitroglycerol  is  formed  by  the  action  of  water  on  glycide 
nitrate,  but  only  to  a  very  small  extent  by  the  action  of  dilute  nitric 
acid  on  glycide  (compare  Hanriot,  Ann .  Chim.  Phys .,  1879,  [v],  17, 
118).  At  450°,  glycide  dissociates  into  carbon  monoxide,  hydrogen, 
methane,  acetaldehyde,  acetol,  and  traces  of  acraldehyde. 

The  reactions  of  epichlorohydrin  are  explained  by  assuming  that  it 

QJJ  _ 

dissociates  into  the  “  active  molecule,”  OH2C1*CH<^q_  2  .  Epi-iodo- 


hydrin  is  formed  by  the  action  of  potassium  iodide  on  epicliloro- 
hydrin  in  alcoholic  solution  and  treatment  of  the  a-di-iodohydrin  so 
formed  with  aqueous  sodium  hydroxide  ;  it  boils  at  62°  under  24  mm. 
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formed  by  the 


pressure.  Glycide  nitrate,  >  \CH,CHt/(>NO.> 

action  of  silver  nitrate  on  epi-iodohydrin  in  ethereal  solution,  boils  at 
62 — 64°  under  15  mm.  pressure,  has  a  sp.  gr.  1*324  at  21*3°,  decom¬ 
poses  above  200°,  and  yields  a-nitroglycerin  when  heated  with  water. 

Diglycide  ether,  •  N(JH*CH0*G*CH0  •  CH<^  *  ,  formed  when 

CH./  ~  "  L/JdL., 


epi-iodohydrin  is  heated  with  silver  oxide  and  ether  at  60 — 100°,  is  a 
colourless  oil,  boils  at  103°  under  22  mm.  pressure,  has  a  sp.  gr. 
1*119  at  23°,  and  when  heated  with  water  at  100°,  forms  hisdihydroxy- 
jrropyl  oxide,  [OH •CH^CH^OH)’ CH^O,  which  boils  at  261 — 262° 
under  27  mm.  pressure.  Diglycide  ether  dissociates  at  440 — 450°  with 
formation  of  metaformaldehyde,  acetaldehyde,  and  crotonaldehyde. 

When  passed  over  pumice  stone  heated  to  450°,  glycide  ethyl  ether 
yields  acetaldehyde,  acetol  ethyl  ether,  and  an  oil  which  boils  at 
80 — 85°  under  23  mm.  pressure  and  is  perhaps  the  diethyl  ether, 
OH*CH(CH2*OEt)o.  The  semicarbazone  of  acetol  ethyl  ether, 
C6H130.7N3,  forms  a  white,  crystalline  powder  and  melts  at  92°. 

The  formation  of  pyruvic  acid  from  glyceric  and  from  tartaric  acid, 
and  of  phenylacetaldehyde  and  carbon  dioxide  from  phenylglyceric 
acid,  and  the  behaviour  of  a/3-glycols  (chlorohydrins,  Ac.)  with  zinc 
chloride  and  potassium  hydrogen  sulphate  are  explained  on  the 
assumption  of  an  “  ethylidene  dissociation”;  the  second  stage,  that  of 
isomerisation,  may  be  replaced  by  addition  of  the  dissociated  parts 
so  as  to  form  a  mixture  of  optically  active  isomerides  (Walden,  Abstr  , 
1898,  i,  405),  thus  : 


2RR'CHX  — >  2RR'C<  +  2HX  — >  ^>C<^  +  . 


The  action  of  dilute  acids  on  a/Tglycols  is  discussed  (compare 
Ivrassuski,  Abstr.,  1902,  i,  425  ;  Lieben,  Abstr.,  1902,  i,  336). 

Acetylcarbinolisbest  prepared  by  boiling  chloro- or  bromo-acetone  with 
anhydrous  potassium  or  sodium  formate  in  methyl-alcoholic  solution  in 
a  reflux  apparatus.  It  is  formed  also  by  hydrolysis  of  acetylcarbinyl 
acetate  with  methyl  alcohol  at  140°,  by  hydrolysis  of  the  acetate  or 
formate  of  r-lactic  aldehyde  with  methyl  alcohol  or  water  at  180°,  and 
from  r-a-bromopropaldehyde  by  the  action  of  potassium  formate  in 
boiling  methyl-alcoholic  solution  or  by  the  action  of  potassium  acetate 
in  alcoholic  solution  at  100°.  The  polymerisation  of  acetylcarbinol  is 
prevented  by  dilution  with  an  equal  volume  of  methyl-alcohol, 
provided  that  no  trace  of  acetic  or  formic  acid  is  present.  Acetyl- 
carbinolphenylhydrazone  is  formed  by  the  action  of  phenylhydrazine 
on  acetol  in  presence  of  sodium  hydroxide  in  aqueous  methyl-alcoholic 
solution  ;  it  melts  at  106°  (m.  p.  100 — 102°;  Pinkus,  Abstr.,  1898,  i, 
224).  The  action  of  sodium  hydroxide  ancl  phenylhydrazine  on 
dextrose  in  aqueous  methyl-alcoholic  solution  leads  to  the  formation  of 
acetolosazone,  but  no  acetylcarbinolphenylhydrazone,  therefore  pyruvic 
aldehyde,  and  not  acetol,  is  the  intermediate  product  in  the  formation 
of  r-lactic  acid  from  dextrose  by  the  action  of  sodium  hydroxide.  The 
formation  of  acetylcarbinol  on  addition  of  sodium  hydroxide  to  fused 
dextrose  is  due  to  reduction  of  the  pyruvic  aldehyde  first  formed 
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by  atomic  hydrogen.  Acetylearbinolosazone  which  melts  at 
150 — 154°  (compare  Perkin,  Trans.,  1891,  59,  796),  is  formed  by  the 
action  of  phenylhydrazine  on  acetylcarbinol,  r-lactic  aldehyde,  or 
pyruvic  aldehyde  in  50  per  cent,  acetic  acid. 

Bisacetylcarbinol  dimethyl  ether,  OMe’CMe^Q^  ^^>CMe*OMe, 

formed  by  the  action  of  formic  or  acetic  acid  or  methyl-alcoholic 
hydrochloric  acid  on  acetylcarbinol  in  methyl-alcoholic  solution,  melts  at 
127°  and  boils  at  193 — 194°  (m.  p.  130°;  b.  p.  196°;  Henry,  Bull . 
Soc.  chim .,  1883,  39,  526) ;  it  crystallises  in  monoclinic  plates 
[«  :  b  :  c  ==  1*77246  :  1  :  2*00865  ;  ft  =  84°13']  and  yields  acetylcarbinol 
and  methyl  alcohol  when  boiled  with  dilute  hydrochloric  acid. 
Hydroxy acetoxime  (Piloty  and  Ruff,  Abstr.,  1897,  i,  587)  boils  at 
123 — 125°  under  18  mm.  pressure.  Acetylcarbinyl  acetate,  formed  by 
the  action  of  glacial  acetic  acid  and  sodium  acetate  on  bromoacetone, 
is  an  oil  with  a  sweet  odour,  boils  at  73 — 74°  under  18  mm,  pressure, 
and  forms  an  oxime ,  which  boils  at  118 — 119°  under  16  mm.  pressure, 
and  a  semicarbazone ,  C0HnO3N3,  which  crystallises  in  thick,  flat 
needles  and  melts  at  145°.  When  passed  through  a  tube  heated  to 
430 — 450°,  acetylcarbinyl  acetate  yields  a  somewhat  volatile  oil  con¬ 
sisting  principally  of  acetaldehyde  with  a  small  amount  of  croton- 
aldehyde  and  acetic  acid. 

ft-Bromopropaldehy deacetcd ,  CH2Br*CH2*CH(OEt)2,  formed  by  the 
action  of  hydrogen  bromide  on  acraldehyde  in  alcoholic  solution,  boils 
with  slight  decomposition  at  80 — 90°  under  20  mm.  pressure,  and  when 
warmed  with  water  yields  ethyl  alcohol  and  ft-bromopropaldehyde 
hydrate ,  CH2Br*CH2*CH(OH)2,  which  boils  at  40 — 45°  under  18  mm. 
pressure  and  has  sp.  gr.  1*36  at  22°.  a -Bromopropaldehyde,  formed 
by  the  action  of  bromine  on  propaldehyde  in  acetic  acid  solution,  boils 
at  42 — 44°  under  63  mm.  pressure,  has  a  sp.  gr.  1*523  at  21°,  and 
dissolves  in  water  or  alcohol  with  development  of  heat.  a-Iodoprop- 
aldehyde ,  obtained  by  treating  a-bromopropaldehyde  with  a  cold 
saturated  solution  of  potassium  iodide,  boils  at  40°  under  15  mm. 
pressure,  and,  when  heated  with  silver  acetate  and  ether  at  100°,  yields 
the  acetate  of  r-lactaldehyde,  which  is  an  oil  of  aromatic  odour,  boils  at 
55 — 65°  under  19  mm.  or  at  52 — 55°  under  15  mm.  pressure,  develops 
heat  when  treated  with  water  or  alcohol,  and  is  hydrolysed  by  water 
at  100°  to  acetic  acid  and  acetylcarbinol.  The  semicarbazone , 
NHg'CO'NH'NiCH'CHMe'OH,  crystallises  in  flat,  glistening  needles 
and  melts  at  163°. 

When  heated  with  acetic  anhydride  in  a  sealed  tube  at  100°, 
acetylcarbinol  yields  acetylcarbinyl  acetate ;  benzoylcarbinol  and 
acetic  anhydride  at  100°  form  aj-acetoxyacetophenone,  which  is  also 
formed  by  the  action  of  w-bromoacetophenone  on  silver  acetate  and  is 
isomeric  with  mandelaldehyde  acetate,  obtained  from  a-bromophenyl- 
acetaldehyde,  and  silver  acetate.  Acetol  and  benzoylcarbinol,  there¬ 
fore,  are  hydroxyketones  and  are  isomeric  with  lactaldehyde  and 
hydroxyphenylacetaldehyde  respectively  (compare  Kling,  Abstr.,  1903, 
i,  138,  223). 

Acetylcarbinol  reduces  cupric  hydroxide  in  aqueous  sodium  hydroxide 
solution  to  cuprous  oxide  at  the  ordinary  temperature ;  the  resulting 
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solution  contains  r-lactic  acid,  but  not  more  than  traces  of  acetic  or 
formic  acid.  Copper  acetate  is  reduced  to  cuprous  oxide,  or  copper  sul¬ 
phate  to  metallic  copper,  by  acetylcarbinol  or  benzoylcarbinol  in  aqueous 
solution ;  the  former  yields  r-lactic  acid,  the  benzoylcarbinol  yields,  at 
the  ordinary  temperature,  benzoylformaldehyde,  which,  when  treated 
with  aqueous  sodium  hydroxide,  or  when  heated  with  aqueous  copper 
acetate  or  sulphate  solution,  is  converted  into  r-mandelic  acid.  A 
mixture  of  acetaldehyde  and  formaldehyde  does  not  reduce  cupric 
hydroxide  or  copper  salts  under  the  same  conditions  as  does  acetyl¬ 
carbinol,  the  reducing  power  of  which  is  explained  on  the  assumption 
of  “  ethylidene  dissociation  ”  :  Ac*CH2*OH  =  Ac*CH!  +  H20,  Ac’OH!  + 
2H20  =  Ac*CH(OH)t>  +  2H*  ;  the  reduction  is  caused  by  the  liberated 
hydrogen,  and  the  acetyl  formaldehyde  hydrate  undergoes  isomeric 
change  into  r-lactic  acid.  In  aqueous  or  acid  solution,  acetol  dissociates 
to  acetaldehyde  and  formaldehyde,  so  that  on  oxidation  with  silver 
oxide,  mercuric  oxide,  or  potassium  dichromate  and  sulphuric  acid  it 
yields  acetic  and  formic  acids  and  carbon  dioxide.  Acetylcarbinol, 
acetylcarbinyl  acetate,  and  chloro-  or  bromo-acetone  react  with  solid 
alkali  hydroxides  with  development  of  heat  and  formation  of  a  red 
resin,  (Ac'CH)#?,  which  is  also  formed  by  the  action  of  20  per  cent, 
aqueous  potassium  or  sodium  hydroxide,  or  slowly  by  the  action  of 
aqueous  sodium  carbonate  on  acetol. 

Decompositions  of  glycerol,  sodium  glyceroxide,  glyceric,  lactic,  and 
pyruvic  acids,  the  action  of  alkali  hydroxides  on  the  glycols,  and  the 
oxidation  of  the  glycols  and  of  glycerol  are  discussed  from  the  point  of 
view  of  the  author's  dissociation  hypothesis. 

As  glycerol,  when  heated  with  1  mol.  of  sodium  hydroxide,  yields 
propylene  glycol,  and,  when  treated  with  sodium  hydroxide  and 
mercuric  oxide,  forms  r-glyceric  acid,  sodium  glyceroxide  must  have  the 
constitution  OH*CH2*CH(OH)*CH2*ONa.  Contrary  to  statements 
in  the  literature,  glycerol,  when  heated  with  an  excess  of  potash-lime 
at  260°,  yields  chiefly  carbon  dioxide  and  propionic  acid.  With 
;)-nitrobenzoyl  chloride,  sodium  glyceroxide  yields  glyceryl  tri-p-nitro- 
benzoate ,  which  crystallises  in  colourless  needles  and  melts  at  192°,  and 
di-p-nitrobenzoate ,  which  forms  colourless  plates  and  melts  at  137°. 

When  heated  with  1^  parts  of  15  percent,  aqueous  sodium  hydroxide 
in  a  sealed  tube  at  40 — 50°,  r-glyceraldehyde,  dextrose,  and  lsevulose 
yield  the  same  amounts  of  r-lactic  and  trihydroxy-n-butyric  acids. 
When  warmed  with  dilute  sodium  hydroxide  and  cupric  hydroxide, 
r-glyceraldehyde  yields  r-glyceric  acid,  whilst  dextrose  and  lsevulose 
form  chiefly  trihydroxy-^-butyric  acid  and  no  glyceric  acid.  G.  Y. 

Action  of  Hydrogen  Bromide  or  Hydrogen  Chloride  on 
Triacetin.  New  Halogen  Derivatives  of  Triacetin.  R.  de  la 

Acena  ( Compt .  rend.,  1904,  139,  867 — 868). — aa -Dibromomonoacetin 
(< ay-dibromo-p-acetylglycerol ),  OAc*CH(CH2Br)2,  obtained  by  the  pro¬ 
longed  action  of  hydrogen  bromide  on  triacetin,  or  by  heating  the 
mixture  at  100°  in  sealed  tubes,  boils  at  130 — 135°  under  40  mm. 
pressure,  has  a  sp.  gr.  1*5880  at  15°,  has  an  agreeable  aromatic  odour, 
is  slightly  soluble  in  water,  and  readily  so  in  alcohol  or  ether,  and 
yields  isopropyl  alcohol  on  reduction.  a-Bromodiacetin  (a-bromo-fiy- 
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diacetylglycerol ),  CH2Br*CH(0Ac)*CH2*0 Ac, produced  by  tlie  prolonged 
action  of  an  acetic  acid  solution  of  hydrogen  bromide  on  an  ethereal 
solution  of  triacetin  at  0°  in  the  dark,  boils  at  150  —155°  under  40  mm. 
pressure,  has  a  sp.  gr.  1*2905  at  15°,  and  yields  fsopropylene  glycol  on 
reduction.  aa  -  Dichloromonoacetin  (ay- did  dor  o-fi-acetylglycerol),  pre¬ 
pared  similarly  to  the  bromine  compound,  boils  at  115 — 120°  under  40 
mm.  pressure  and  has  a  sp.  gr.  1  1618  at  15°.  a-Chlorodiacetin  (a -ckloro- 
fiy-diacetylglycerol)  boils  at  145 — 150°  under  40  mm.  pressure  and  has 
a  sp.  gr.  1  '1 307  at  15°.  a fi-Dichlorotnonoacetin,  prepared  by  the 
action  of  acetic  anhydride  on  chlorinated  allyl  alcohol,  has  a  sp.  gr. 
1-1677  at  15°,  but  in  all  other  respects  is  identical  with  the  aa-isomeride. 
a-lododiacetin ,  obtained  by  the  action  of  sodium  iodide  on  the  correspond¬ 
ing  chlorine  compound,  is  an  unstable  oil  having  a  sp.  gr.  1*4584  at 
15°.  M.  A.  W. 

Resemblance  between  Iron  Salts  of  Organic  Acids  and 
Salts  of  Nitro-derivatives.  Michael  I.  Konowaloff  ( J .  Russ.  Phys. 
Ckem.  Soc .,  1904,  36,  1062 — 1067). — All  the  monobasic  organic  acids 
give  ferric  salts  which  dissolve  in  ether  with  formation  of  a  red  colora¬ 
tion  similar  to  that  given  by  primary  and  secondary  nitro-derivatives. 
The  sensitiveness  of  the  reaction  is  less  with  the  organic  acids  than 
with  the  nitro  compounds  ;  in  applying  the  test  to  the  latter  substances, 
it  is  necessary  to  get  rid  of  any  free  acid  by  means  of  soda.  The  ferric 
salts  of  the  organic  acids  are  formed  to  a  slight  extent  by  the  action  of 
ferric  chloride,  hydroxide,  or  basic  carbonate  on  the  free  acid  in  aqueous 
solution.  They  are  formed  more  readily  by  the  interaction  of  the  free 
organic  acid  and  iron  reduced  by  hydrogen,  and  still  more  readily  by 
the  action  of  ferric  chloride  on  the  free  acid  in  aqueous  alcoholic 
solution.  T.  H.  P. 

[Electrolysis  of  Potassium  Acetate.]  Hans  Hofer  and 
M.  Moest  ( Zeit .  Elektrochem .,  1904,  10,  833 — 834).- — Foerster  and 
Piguet  (Abstr.,  1904,  i,  965)  appear  to  have  overlooked  the  authors’ 
paper  (Abstr.,  1902,  i,  736),  in  which  it  was  shown  that  methyl  alcohol  is 
always  formed  in  the  electrolysis  of  potassium  acetate.  This  formation 
of  methyl  alcohol  accounts  for  the  deficit  of  ethane  observed,  and  also 
for  the  formation  of  carbon  dioxide,  without  assuming  the  anodic 
oxidation  of  acetic  acid,  a  reaction  which  it  has  been  proved  does  not 
take  place  to  any  appreciable  extent  in  acid  solutions.  T.  E. 

Composition  of  Homologues  of  “  Schweinfurt’s  Green.” 

Georges  Yiard  (Bull.  Soc.  chim .,  1904,  iii,  31,  1138 — 1142). — A  series 
of  homologues  of  this  pigment  have  been  prepared  using  formic, 
propionic,  and  n-  and  isobutyric  acids  in  place  of  acetic  acid.  They 
closely  resemble  Schweinfurt’s  green  in  appearance  and  properties  (the 
formic  acid  derivative  decomposes  above  170°  and  the  others  above 
200°,  evolving  arsenious  oxide),  and  have  compositions  corresponding 
with  the  typical  formula  CuAc2,3Cu(As02)2  (compare  Wohler  and 
Springmann,  Annalen,  1855,94,  44,  and  Abraham,  Chem.  News,  1870, 
21,  265).  These  products  are  best  obtained  when  precipitation  is 
carried  out  in  presence  of  a  small  quantity  of  the  respective  organic 
acid.  When  there  is  no  free  acid  present,  the  true  Schweinfurt's 
green  is  only  formed  in  the  later  stages,  and  the  first  products  are 
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yellowish-green  substances,  richer  in  copper  and  poorer  in  arsenic  than 
the  true  pigments.  The  latter,  even  when  produced  at  the  ordinary 
temperature  do  not  contain  water  of  crystallisation.  T.  A.  H. 

/?-Bromobutyric  Acid.  Robert  Lespieau  ( Compt .  read.,  1904, 
139,  738 — 739). — ft- Bromobutyr  amide ,  CHMeBr*CH2*CO*NHg,  pre¬ 
pared  by  the  action  of  hydrobromic  acid  on  allyl  cyanide  in  the  cold,  crys¬ 
tallises  from  boiling  chloroform  in  white  crystals  melting  at  92 — 93°, 
and  is  converted  into  crotonamide,  CHMe!CH*CO*NH2,  by  the  action 
of  normal  potassium  hydroxide  solution.  jd-Bromobutyric  acid , 

CHMeBr*CH2*C02H, 

prepared  by  hydrolysing  the  corresponding  amide  by  means  of  warm 
hydrobromic  acid,  melts  at  17 — 18°  and  boils  at  122°  under  16  mm. 
pressure ;  the  ethyl  ester,  prepared  by  saturating  an  alcoholic  solution 
of  the  acid  with  hydrobromic  acid,  boils  at  183°  under  755  mm. 
pressure;  a-bromobutyric  acid  melts  at  —4°  and  boils  at  114 — 115° 
under  20  mm.  pressure.  /3-Bromobutyric  acid  loses  HBr  by  the 
action  of  potassium  hydroxide,  and  is  converted  into  crotonic  acid. 
These  facts  afford  direct  evidence  in  favour  of  Pinner’s  explanation  of 
the  formation  of  crotonic  acid  from  allyl  cyanide  (compare  Abstr., 
1880,  99).  M.  A.  W. 

Synthesis  of  Nitro-esters.  Celso  Ulpiani  ( Atti  R.  Accad. 
Lincei ,  1904,  ;[v],  13,  ii,  346 — 349). — In  the  method  previously 
described  by  the  author  (Abstr.,  1903,  i,  791)  for  the  synthesis  of 
nitro-esters  from  ethyl  nitromalonate,  the  yield  obtained  diminishes  as 
the  molecular  weight  of  the  alkyl  iodide  employed  increases.  Even  in 
the  case  of  ethyl  a-nitro butyrate,  it  is  best  not  to  use  this  method  of 
synthesis,  but  to  nitrate  ethyl  ethylmalonate  directly  and  then  to  de- 
carboxylate  by  means  of  sodium  ethoxide.  The  latter  method  is 
generally  applicable  where  the  conditions  of  complete  nitration  of  the 
ethyl  alkylmalonate  are  known.  Ethyl  ethylmalonate,  for  example,  is 
completely  nitrated  by  standing  for  48  hours  in  contact  with  fuming 
nitric  acid,  yielding  ethyl  nitromalonate,  which,  when  treated  with 
sodium  ethoxide  and  the  solution  acidified,  gives  ethyl  a-nitrobutyrate , 
CHEt(N02)*C02Et,  as  an  oil  boiling  at  about  123°  under  20  mm. 
pressure.  The  sodium  derivative  is  readily  soluble  in  water,  alcohol, 
ethyl  acetate,  and  acetone,  and  the  ammonium  compound  crystallises  in 
nacreous  laminte,  which  in  a  desiccator  lose  ammonia  and  liquefy. 

T.  H.  P. 

Action  of  Iodine  and  Yellow  Oxide  of  Mercury  on  Acids 
containing  an  Ethylenic  Linking.  Separation  of  Isomerides. 

J.  Bougault  {Compt.  rend.,  1904,  139,  864 — 867.  Compare  Abstr., 
1900,  i,  495,  641  ;  1901,  i,  383). — Unsaturated  acids  of  the  type 
OHRICH*C02H,  containing  the  ethylenic  linking  in  the  a/?-position, 
and  of  the  type  CH2!CR’C02H,  do  not  react  with  iodine  and  yellow 
mercuric  oxide  (nascent  hypoiodous  acid)  ;  the  acids  containing  the 
ethylenic  linking  in  the  j3y  position  react  readily  with  hypoiodous 
acid  to  form  the  corresponding  iodo-lactone  of  the  type 

CHI<CH‘2*CO>0 
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which  is  insoluble  in  alkalis,  generally  crystalline,  and  the  yield  is 
quantitative.  Hypoiodous  acid  is,  therefore,  a  convenient  reagent  for 
separating  /3y-un saturated  acids  from  their  a/Lisomerides,  and  0*01 
gram  of  hydropiperic  {/3y)  or  hydrosorbic  (/ 3y )  acid  was  thus 
separated  from  3  or  4  grams  of  the  a/?-isomeride.  Unsaturated  acids 
of  the  type  CHR;CH#[CH2]?i’C02H  ( n  >  2)  react  readily  with  hypo¬ 
iodous  acid  to  form  saturated  compounds  having  the  formula 
0H-CHR-CHI-[CH2>-C02H  or  CHRI-CH(0H)*[CH2>-C02H. 


M.  A.  W. 


Drying  Process  of  Linseed  Oil.  Wilhelm  Fahrion  ( Chem .  Zeit. 
1904,  28,  1196 — 1200.  Compare  Abstr.,  1904,  ii,  217). — An  historical 
survey  of  work  done  on  the  chemical  changes  involved  during  the 
drying  of  linseed  oil.  The  subject  is  discussed  from  the  point  of  view 
of  Engler’s  auto-oxidation  theory.  A.  McK. 

Elaeomargaric  Acid.  Moritz  Kitt  {Chem.  Rev.  Fett.  Lid.,  1904, 
11,  190). — Elseomargaric  acid,  obtained  from  the  fruit  of  Aleurites 
cordata ,  changes  after  a  few  hours’  exposure  to  air,  being  gradually 
oxidised  to  a  resin.  When  oxidised  by  alkaline  permanganate,  it 
forms  traces  of  dihydroxystearic  acid,  whilst  a  solid  fatty  acid,  melting 
between  97°  and  102°,  together  with  considerable  amounts  of  volatile 
fatty  acids,  is  also  produced.  A.  McK. 

Preparation  of  a-Ketonic  Acids  and  Esters  from  a-Oximino- 
esters.  (Part  V.)  Louis  Bouveault  and  Rene  Locquin  {Bull.  Soc. 
chim .,  1904,  iii,  31,  1142 — 1147.  Compare  Abstr.,  1904,  i,  849). — - 
The  a-oximino-esters  of  the  type  KOHiCR*C02Et  {loc.  cit.)  are 
partially  hydrolysed  into  the  corresponding  ketonic  esters  by  heating 
in  sealed  tubes  with  hydrogen  chloride  dissolved  in  alcohol,  but  the 
separation  of  the  products  from  this  liquid  is  difficult.  The  results  of 
a  number  of  experiments  with  oxidising  agents  having  for  their  object 
the  elimination  of  the  oximino-group  show  that  products  capable  of 
yielding  nitrous  acid  are  most  suitable  for  the  purpose.  The 
following  method  is  recommended.  The  oximino  ester  is  dissolved  in 
twice  its  weight  of  formic  acid  containing  15  per  cent,  of  water  and 
ether  sufficient  to  form  a  layer  added.  The  whole  is  cooled  to  0°,  and 
the  requisite  quantity  of  nitrosylsulphuric  acid  added  gradually,  so 
that  the  temperature  does  not  rise  beyond  25 — 30°.  The  liquid  is 
cooled  and  poured  into  five  times  its  weight  of  ice,  and  the  ethereal  layer 
separated,  washed  with  a  little  water,  dried,  and  the  ether  distilled  off. 
The  residue,  after  the  removal  of  formic  acid  by  fractional  distillation, 
contains  some  unchanged  a-oximino-ester,  in  addition  to  the  required 
a-ketonic  ester  and  any  free  acid  produced  by  the  hydrolysis  of  the 
latter  (the  butyl-  and  amyl-esters  are  most  resistant  to  hydrolysis). 
The  free  acid  is  removed  by  agitation  with  a  dilute  solution  of  sodium 
carbonate,  and  the  unchanged  oximino-ester  by  fractional  distillation. 

From  the  a-ketonic  esters  so  prepared,  the  acids  are  obtained  by 
heating  with  water  in  sealed  tubes  at  150 — 160°  (compare  Bouveault 
and  Wahl,  Abstr.,  1901,  i,  252),  but  in  the  case  of  the  hexyl  and 
higher  esters  saponification  with  alkaline  solutions  may  be  resorted  to. 

T.  A.  H. 
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a-Ketonic  Acids  and  Esters  (Homopyruvic  Compounds). 
Rene  Locquin  (Bull.  Soc.  chim .,  1904,  [iii],  31,  1147 — 1153. 
Compare  Abstr.,  1904,  i,  849  and  preceding  abstract). — These  esters 
are  colourless  or  slightly  yellow  liquids,  readily  saponified  by  alkalis, 
and  in  the  case  of  the  first  members  of  the  series  by  water  alone. 
The  acids  distil  under  reduced  pressure.  The  melting  points  recorded 
below  were  determined  on  the  mercury-bath.  The  following  products 
have  usually  been  prepared  by  the  methods  described  in  the  preceding 
abstract. 

Ethyl  a-ketobutyrate,  C0Et*C02Et  (compare  Aristoff  and  Demjanoff, 
Abstr.,  1888,  251),  obtained  in  minute  quantity  by  the  prolonged 
action  of  hydrochloric  acid  on  a  mixture  of  ethyl  ethylbutyrylacetate 
and  sodium  nitrite  dissolved  in  water,  is  very  soluble  in  water,  boils 
at  75°  under  20  mm.  pressure,  and  at  162°  under  760  mm.  pressure. 

Ethyl  a-ketovalerate  is  obtained  to  the  extent  of  10 — 15  per  cent,  by 
the  general  method,  the  remainder  being  hydrolysed ;  it  boils  at 
72 — 77°  under  10  mm.  pressure  and  furnishes  a  crystalline  semi - 
carbazone  which  melts  at  139 — 140°  (corr,).  The  corresponding  acid 
was  characterised  by  its  phenylhydrazone  (compare  Brunner,  Abstr., 
1895,  i,  335). 

iso  Butyl  a-ketovalerate ,  of  which  a  yield  of  30  per  cent,  was 
obtained,  boils  at  87 — 88°  under  11  mm.  pressure,  has  sp.  gr.  0*973  at 
0°/4° ;  the  semicarbazone  separates  from  benzene  and  light  petroleum 
in  spangles,  becomes  anhydrous  at  90°,  and  melts  at  137 — 138°  (corr.). 
Ethyl  a-keto\sohexoate  boils  at  74°  under  11  mm.  pressure  and  at  93° 
under  25  mm.  pressure,  the  semicarbazone  crystallises  in  spangles  and 
melts  at  158 — 159°  (corr.).  'The  corresponding  acid ,  prepared  by  the 
general  method  (Bouveault  and  Wahl,  Abstr.,  1901,  i,  252),  boils  at 
84 — 85°  under  15  mm.  pressure  and  melts  at  -1*5°;  the  semi¬ 
carbazone,  which  is  a  slightly  soluble  powder,  melts  at  205°  (corr.). 
Ethyl  a-keto\soheptoate ,  a  liquid  of  agreeable  odour,  boils  at  93 — 94° 
under  12  mm.  pressure,  and  has  sp.  gr.  0*979  at  0°/4°;  the  semi¬ 
carbazone  crystallises  from  a  mixture  of  alcohol  and  benzene  in 
spangles  and  melts  at  162 — 163°  (corr.);  the  corresponding  acid 
(compare  Eittig  and  Kaehlbrandt,  Abstr.,  1899,  i,  418)  was  obtained 
by  hydrolysing  the  ester  with  a  dilute  solution  of  potassium  hydroxide  ; 
the  semicarbazone  crystallises  from  dilute  alcohol  and  melts  and 
decomposes  at  205*5°  (corr.). 

Ethyl  a-keto-fi-methylnonoate ,  C6H13’CHMe*C0*C02Et,  a  mobile 
liquid,  boils  at  123 — 124°  under  12  mm.  pressure,  and  has  a  sp.  gr. 
0*944  at  0°/4° ;  the  semicarbazone  is  amorphous ;  the  corresponding 
acid  is  a  slightly  viscous  oil  boiling  at  124 — 125°  under  9  mm. 
pressure,  has  sp.  gr.  0*991  at  0°/4°,  and  yields  a  semicarbazone  which 
crystallises  from  benzene  and  melts  at  121 — 121*5°  (corr.). 

T.  A.  H. 

Hydrogenation  of  Esters  of  Unsaturated  Acids.  Louis 
Bouveault  and  Gustave  Blanc  (Bull.  Soc.  chim.,  1904,  [iii],  31, 
1206 — 1210.  Compare  Abstr.,  1903,  i,  597,  673;  1904,  i,  642). 
— The  esters  of  unsaturated  acids  are  readily  reduced  to  the  corre¬ 
sponding  unsaturated  primary  alcohols  by  sodium  and  absolute  alcohol, 
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except  in  cases  where  the  ethylenic  linking  occupies  the  a/5-position 
with  reference  to  the  carboxyl  group.  In  the  latter  case,  the  corre¬ 
sponding  saturated  primary  alcohols  are  produced,  thus  affording,  in 
conjunction  with  Reformat  sky’s  method  of  condensing  aldehydes  and 
ketones  with  a-halogenated  acids  to  form  a/5-unsaturated  acids,  a 
convenient  method  of  preparing  complex  alcohols  of  the  type 
CH2R-CHR'-CH2*OH  and  CHRR  •CHR,/*CH2,OH. 

Ethyl  fi-hydroxy-fi-inethylnonoate ,  C(jH13*CMe(0H)*CH2,C02Et,  pre¬ 
pared  by  condensing  methyl  hexyl  ketone  with  ethyl  iodoacetate  in 
presence  of  zinc  or  magnesium,  is  a  colourless,  slightly  viscous  liquid, 
which  boils  and  decomposes  at  138°  under  17  mm.  pressure;  when 
dissolved  in  acetic  acid  and  boiled  with  zinc  chloride,  it  yields  ethyl  /3~ 
methyl- &a-nonenoate,  0r)H13*CMeICH*C02Efc  :  this  is  a  colourless  liquid, 
which  boils  at  119 — 120°  under  14  mm.  pressure  and  has  a  sp.  gr. 
0*907  at  0°/4°,  and  on  reduction  furnishes  y-methylnonyl  alcohol , 
CfiH13*CHMe,CH2,CH2,OH,  which  is  a  mobile  liquid  boiling  at 
111 — 116°  under  14  mm.  pressure  and  having  a  sp.  gr.  0*856 
at  0°/4°. 

The  same  cycle  of  operations  applied  to  methylheptanone  gives  rise 
in  turn  to  ethyl  fi-hydroxy-fi^-dimethyloctoate  and  ethyl  fi^-dimethyl- 
&a-octenoate  (/3-isohexylcrotonate),  the  latter  on  reduction  gives  yy-di- 
methyloctyl  alcohol  (dihydrorhodinol,  or  citronellol,  or  tetrahydro- 
geraniol),  a  colourless  liquid  cf  pleasant  odour,  boiling  at  118°  under 
15  mm.  pressure  and  having  a  sp.  gr.  0*849  at  0°/4°  ;  the  pyruvate 
boils  at  140 — 145°  under  13  mm.  pressure  (compare  Bouveault,  Abstr., 
1904,  i,  465).  Cinnamic  acid  on  reduction  gives  rise  to  y-phenyl- 
propyl  alcohol,  which  boils  at  235°.  Ethyl  oleate,  on  reduction,  gives 
oleyl  alcohol  mixed  with  elaidyl  alcohol  ? ;  this  is  a  colourless,  viscous 
liquid,  which  boils  at  200°  under  13  mm.  pressure  and  has  a  sp.  gr. 
0*862  at  0°/4°,  and  furnishes  a  phenylur ethane,  apparently  not  homo¬ 
geneous,  which  melts  at  38°.  Undecenoic  acid  gives  the  corresponding 
alcohol ;  this  is  a  colourless,  mobile  liquid,  which  boils  at  132 — 133° 
under  15  mm.  pressure  and  has  a  sp.  gr.  0*860  at  0°/4°  ;  the  phenyl- 
urethane  crystallises  well  and  melts  at  55°.  T.  A.  H. 

Hydrogenation  of  Esters  of  Acids  with  an  Acetal  Function. 

Louis  Bouveault  and  Gustave  Blanc  ( Bull .  Soc.  chim .,  1904,  [iii],  31, 
1210 — 1213). — The  esters  of  hydroxy-  and  amino-acids  are  not  reduced 
by  sodium  and  alcohol.  For  the  preparation  of  glycols,  the  authors 
have  therefore  had  recourse  to  the  reduction  of  esters  of  alkyloxy-acids 
of  the  type  0R*CH2‘C02Et{  The  position  of  the  OR-group  with 
reference  to  the  carboxyl  group  exerts  a  considerable  influence  on  the 
course  of  this  reaction.  When  it  is  in  the  a-position,  it  is  replaced  by 
an  atom  of  hydrogen  forming  a  simple  alcohol,  whereas  when  it 
occupies  the  /5-position  normal  reduction  takes  place  with  the  forma¬ 
tion  of  a  monoalkyl  glycol.  Ethyl  /5-ethoxypropionate  furnishes  the 
monoethylin  of  trimethyleneglycol ,  OEt*CH2’CH2*CH2*OH  ;  this  is  a 
colourless  liquid,  which  is  soluble  in  water,  boils  at  160°,  and  has  a 
sp.  gr.  0*936  at  0°/4°  :  the  pyruvate-semicarbazone  is  crystalline  and 
melts  at  127 — 128°. 

Ethyl  fi-ethoxycrotonate ,  OEt'CMe!CH’C02Et,  furnishes  on  reduction 
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butyric  acid  and  a  neutral  compound ,  OEt'CHMe’CH./CHo’OH,  which 
boils  at  168°. 

Propyl  yy -diethoxy  valerate ,  CMe(0Et)2*CH2'CH2,C02Pra,  prepared 
by  condensing  propyl  laevulate  with  ethyl  iminoformate  hydrochloride 
in  presence  of  alcohol,  is  a  colourless  liquid,  boils  at  115 — 120°  under 
15  mm.  pressure,  and  on  reduction  yields  a  small  quantity  of  a 
neutral  product  (C9H.70O3  f)  which  boils  indefinitely  between  140°  and 
170°.  -  *  T.  A.  H. 

Reduction  of  Esters  of  Hydroxy-  and  Ketonic  Acids.  Louis 
Bouveault  and  Gustave  Blanc  (Bull.  Soc.  chim.,  1904,  [iii],  31, 
1213 — 1216.  Compare  preceding  abstract).— Ethyl  /3-hydroxy-/?- 
methylnonoate  on  reduction  with  sodium  and  absolute  alcohol  furnishes 
Bouis’s  octyl  alcohol  (/Loctanol)  and  the  pinacone  corresponding  with 
methyl  hexyl  ketone.  Ethyl  /Lhydroxydihydrogeranate  (Barbier  and 
Bouveault,  Abstr.,  1896,  i,  445)  behaves  similarly,  yielding  methyl- 
lieptenol  and  the  corresponding  pinacone ;  ethyl  /3-hydroxy-/Lphenyl- 
propionate  furnishes  coumaric  acid. 

The  esters  of  pyruvic  and  ltevulic  acids  when  reduced  in  this  way 
do  not  yield  well  defined  products,  but  better  results  are  obtained  with 
the  /3-ketonic  esters  ;  thus  ethyl  a-fsobutylacetoacetate  yields  fsohexyl 
alcohol  and  zsohexoic  acid ;  ethyl  a-allylacetoacetate  furnishes  Ae-pen- 
tenyl  alcohol,  which  boils  at  139 — 142°  and  has  a  sp.  gr.  0863  at  0°/4°, 
and  ethyl  methylpixvpylacetoacetate  gives  /?-methylamyl  alcohol,  which 
boils  at  146—148°  and  has  an  odour  like  that  of  amyl  alcohol. 

T.  A.  H. 

yS-Dihydroxypropylmalonic  Acid.  Wilhelm  Traube  ( Ber ., 
1904,  37,  4540 — 4544). — Bromine  reacts  with  an  acetic  acid  solution  of 
Traube  and  Lehmann’s  dihydroxypropylmalonamide  (Abstr.,  1899,  i, 
417 ;  1901,  i,  501)  yielding  ammonium  bromide  and  the  amide  of 
a-bromo-3-hydroxyvalerolactone-a-carboxylic  acid , 

OH2-CBr(CONH2) 

CH(CH?-OH) — cr 

This  latter  is  readily  soluble  in  all  solvents,  but  may  be  crystallised 
from  ethyl  acetate  in  the  form  of  colourless  prisms  melting  at  109°. 
It  readily  reacts  with  concentrated  ammonia  yielding  the  amide  of 
3-hydroxytetrahydrofuran-l  :  1  -dicarboxylic  acid , 

CH2-C(CO-NH2) 

CH(OH) - CH2^  ’ 

which  yields  the  free  acid  on  hydrolysis  with  sodium  hydroxide.  This 
acid  is  most  readily  purified  by  means  of  its  lead  salt,  which  is  only 
sparingly  soluble  in  water ;  the  acid  crystallises  from  water  in  large 
cubes  containing  1H20,  which  it  loses  at  130°.  When  the  aqueous 
solution  is  heated  at  150 — 160°,  carbon  dioxide  is  evolved  and  3-hydr¬ 
oxy  tetrahydr  of  uran-l-carboxylic  acid  is  obtained.  This  crystallises 
in  well  developed  prisms  and  melts  at  1 10°.  J.  J,  S. 

Anhydrides  of  Saturated  Dibasic  Acids  and  Baeyer’s  Ten¬ 
sion  Theory.  Gerardus  L.  Yoerman  ( Pec .  Trav.  Chim.,  1904,  23, 
265 — 282). — The  conclusions  arrived  at  have  already  been  given 
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(Abstr.,  1904,  i,  287).  The  present  paper  contains  details  of  the 
experimental  work.  T.  A.  H. 

Action  of  Pyridine  and  Quinoline  Bases  on  Bromosuccinic 
and  Dibromosuccinic  Esters.  Louis  Dubreuil  {Comp,  rend., 
1904,  139,  870 — 871.  Compare  Abstr.,  1904,  i,  189). — Ethyl  bromo- 
succinate  is  converted  quantitatively  into  methyl  fumarate  boiling  at 
215 — 220°  and  melting  at  -2°  by  the  direct  action  of  excess  of 
pyridine,  quinoline,  or  quinaldine,  the  hydrogen  bromide  uniting  with 
the  excess  of  the  base  to  form  pyridine  hydrobromide,  C5H5NHBr, 
melting  at  191°,  basic  quinoline  hydrobromide ,  (CgH7N)2,HBr,2H20, 
melting  at  41°,  and  basic  quinaldine  hydrobromide ,  melting  at  54°, 
respectively  ;  all  these  salts  are  deliquescent,  and  the  two  last  are 
decomposed  by  water.  Ethyl  dibromosuccinate  is  converted  into  ethyl 
bromomaleate  by  the  action  of  quinoline  or  quinaldine,  the  basic 
hydrobromides  of  the  bases  being  formed  at  the  same  time,  and  into 
ethyl  acetylenedicarboxylate  by  the  action  of  pyridine.  M.  A.  W. 

Solubility  of  the  Tartrates  of  the  Alkaline  Earths  in  Water. 

H.  Cantoni  and  Mile.  Zachoder  (Btdl.  Soc.  chim .,  1904,  [iii],  31, 
1121 — 1 124). — The  solubilities  of  calcium  tartrate,  CaC4H406,4H20, 
strontium  tartrate,  SrC4H406,3H20,  and  barium  tartrate,  BaC4H406> 
have  been  determined  at  various  temperatures  between  0°  and  60°. 
The  insults  show  that  in  all  three  cases  the  solubility  increases  with 
rise  of  temperature  and  that  the  strontium  salt  is  most,  and  the 
barium  salt  least,  soluble  at  the  same  temperature.  The  results  are 
tabulated  in  the  original.  It  is  suggested  that  in  the  manufacture  of 
tartaric  acid  this  might,  with  advantage,  be  precipitated  as  the  barium 
salt,  since  this  is  less  soluble  than  the  calcium  salt  now  generally 
employed.  T.  A.  H» 

Thioformic  Acid.  Victor  Auger  {Comp,  rend.,  1904,  139, 
798 — 800). — In  order  to  obtain  thioformic  acid,  the  action  of  sulphide 
of  phosphorus  on  formic  acid,  and  the  saponification  of  phenyl  formate 
by  sodium  hydrosulphide  have  been  investigated.  Phosphorus  penta- 
sulphide  has  no  action  on  formic  acid,  even  at  its  boiling  point,  but 
sodium  metathiophosphate,  prepared  by  fusing  1  mol.  of  phosphorus 
pentasulphide  with  1  mol.  of  sodium  sulphide,  reacts  readily.  On  dis¬ 
tilling  the  product  in  a  vacuum,  a  mixture  of  formic  and  thioformic  acids 
collects  in  the  receiver,  from  which  the  formic  acid  can  be  separated 
by  cooling  to  -  20°.  The  remaining  liquid  is  very  unstable,  gives  off 
hydrogen  sulphide,  and  deposits  a  white,  amorphous  substance.  Its 
properties  indicate  the  presence  of  thio-acid,  but  this  could  not  be 
obtained  pure. 

Phenyl  formate  reacts  readily  with  sodium  hydrosulphide  in  absolute 
alcoholic  solution,  HC02-C6H5  +  NaHS  =  HCOSNa  +  C6H5-OH.  After 
removal  of  the  alcohol,  ether  precipitates  the  sodium  salt  in  the  form 
of  long,  white,  very  deliquescent  needles,  which  are  mixed  with  excess  of 
formic  acid  and  distilled  in  a  vacuum.  The  thioformic  acid  is  collected 
in  a  receiver  cooled  by  methyl  chloride ;  it  decomposes  very  rapidly. 

Phenyl  formate,  which  usually  contains  considerable  quantities  of 
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phenol,  can  be  purified  by  converting  the  latter  into  the  less  volatile 
phenyl  benzoate  by  means  of  benzoyl  chloride  in  presence  of  pyridine, 
the  temperature  being  kept  below  10°,  when  most  of  the  phenyl 
benzoate  crystallises.  Pure  phenyl  formate  boils  at  107°  under  25  mm. 
and  at  173°  under  760  mm.  pressure ;  it  solidifies  at  -  45°,  is  highly 
refractive,  and  has  a  sp.  gr.  1*0879  at  0°.  H.  M.  D. 


Synthesis  of  /?/3-Dimethyladipic  Acid.  Gustave  Blanc  ( Compt . 
rend .,  1904,  139,  800 — 802). — Reduction  of  /3/3-dimethylglutaric 

QJJ  _ 0Q 

anhydride  gives  a  lactone,  CMe2<^jj24£jj  ^>0,  which  resembles 

camphor  in  appearance,  melts  at  34°,  and  boils  at  234°.  When  heated 
with  potassium  cyanide  at  275°  and  the  product  hydrolysed,  an  acid  is 
obtained  which  most  probably  is  /3/3-dimethyladipic  acid, 

C02H-CH2*0Me2-CH2-CH2-C0.2H. 

It  is  very  soluble  in  water,  insoluble  in  light  petroleum,  melts  at 
87 — 88°,  and  is  identical  with  Tiemann's  /3/3-dimethyladipic  acid 
obtained  by  the  oxidation  of  a-ionone  (compare  Abstr.,  1898,  i,  377). 
The  acid  obtained  by  Noyes  (Abstr.,  1901,  i,  631),  by  condensing  the 
ethyl  ester  of  y-bromofsohexoic  acid  with  ethyl  sodiomalonate  and 
hydrolysing  the  product,  which  he  represented  as  /3/2-dimethyladipie 
acid,  is,  on  the  other  hand,  only  slightly  soluble  in  water,  and  melts  at 
102°.  The  author  comes  to  the  conclusion  that  in  Noyes's  synthesis  an 


intramolecular  change  takes  place. 


H.  M.  P. 


Action  of  Potassium  Ethyl  Xanthate  on  Monohalogen 
Substituted  Patty  Acids  and  their  Derivatives.  Julius  Troger 
and  Franz  Volkmer  (J.  pr.  Chem.,  1904,  [ii],  70,  442 — 448.  Compare 
Cech  and  Steiner,  Ber.,  1875,  8,  902).— Ethyl  xanthoacetamide, 

NH2-CO-CH2-S-CS-OEt, 

obtained  by  the  action  of  chloroacetamide  on  potassium  ethyl  xanthate 
in  alcoholic  solution,  crystallises  in  glistening  leaflets,  melts  at  114°, 
and  is  soluble  in  alcohol  or  hot  water.  Bromine  acts  towards  ethyl 
xanthoacetamide  in  neutral  or  acetic  acid  solution  as  an  oxidising 
agent,  sulphuric  acid  being  formed. 

Ethyl  xanthoacetonitr He ,  CN*CH2*S*CS*OEt,  obtained  from  potassium 
ethyl  xanthate  and  chloroacetonitrile,  is  a  mobile  yellow  oil,  which  is 
soluble  in  ether  or  alcohol  and  is  decomposed  by  hydrogen  sulphide  in 
alcoholic  ammoniacal  solution,  or  by  hydrogen  chloride  in  benzene 
solution.  When  heated  with  hydroxy lamine  hydrochloride  and  sodium 
carbonate  in  aqueous  alcoholic  solution,  ethyl  xanthoacetonitrile  is 
decomposed  with  formation  of  resinous  products. 

Methyl  ethyl  xanthoacetate ,  0Et*CS*S*CH2*C02Me,  obtained  from 
potassium  ethyl  xanthate  and  methyl  chloroacetate,  is  a  yellow  oil. 
When  shaken  with  10  per  cent,  aqueous  ammonia,  it  dissolves,  and  on 
evaporation  of  the  solution  yields  a  white  substance,  probably  a 
mixture  of  the  amide  and  the  ammonium  salt. 

Propyl  ethyl  xanthoacetate ,  0Et*CS*S*CH2*C02Pr,  is  a  yellow  oil, 
which,  when  shaken  with  aqueous  ammonia,  yields  the  ammonium  salt. 

Diethyl  xanthoacetoacetate,  OEt’CS’S'CHAc’CC^Et,  is  a  mobile,  red 
oil ;  it  is  decomposed  by  the  action  of  phenylhydrazine  in  alcoholic 
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solution,  but  without  formation  of  phenylmethylpyrazoloneketo- 
phenylhydrazone  (see  this  vol.,  i,  89). 

Ethyl  xantho-a-propionic  acid ,  OEt'CS’S’CHMe^COgH,  obtained 
from  potassium  ethyl  xanthate  and  a-bromopropionic  acid,  is  a  green 
oil.  Ethyl  xcinthoisobutyric  acid  is  a  mobile  yellow  oil.  Diethyl 
xantho-a-butyrate,  OEt'CS’S'CgH^COgEt,  is  a  viscid,  yellow  oil. 
Ethyl  xanthoacetone ,  OEt*CS'S*CH.2  Ac,  is  a  dark  brown  oil. 

Methyl  xanthoacetamide ,  OMe*CS,S*CH2,CO,NH2,  crystallises  in 
white,  glistening  scales  and  melts  at  119°.  G.  Y. 

Sulphoisobutyric  Acid.  J.  Moll  van  Charante  ( Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1904,  7,  275 — 277). — Sulpthoisobutyric  acid , 
S03H*C3II6*C02II,  prepared  by  the  action  of  sulphuric  acid  (L  mol.)  on 
iso  butyric  anhydride  (2  mols.),  contains  2H20  and  is  very  hygroscopic. 
Its  barium  salt  contains  3H20  and  its  sodium  salt  ^H20.  By  the 
action  of  phosphorus  pentaehloride  on  the  sodium  salt,  the  dichloride 
may  be  obtained  as  a  colourless  liquid  which  boils  at  about  55°  under 
1 — 0  5  mm.  pressure  and  solidifies  at  —10°.  It  has  nD  1*4887  and 
the  sp.  gr.  1*4696  at  20°/4°.  By  varying  the  conditions  of  the  action 
of  phosphorus  pentaehloride  on  the  sodium  salt,  a  chloroanhydride, 
melting  at  61°,  may  also  be  obtained. 

With  a  little  water,  the  dichloride  yields  chlorosulphoi&obutyric 
acid ,  SOgCl’CgH^COgH,  which  melts  at  134°,  whilst  with  more  water 
sulphoisobutyric  acid  is  produced.  By  the  action  of  methyl  alcohol  on 
the  dichloride,  methyl  chlorosulphoisobuiyrate  is  formed ;  it  boils  at 
about  60°  under  1*5  mm.  pressure  and  solidifies  at  21*5°;  it  has  the 
sp.  gr.  1*3436  at  20°/4°  and  1*46658. 

The  dimethyl  ester,  S03Me*C3H6*C02Me,  formed  from  methyl  iodide 
and  the  normal  silver  salt,  boils  at  78 — 82°  under  0*5 — 1  mm.  pressure 
and  melts  at  4°.  It  has  the  sp.  gr.  1*2584  at  20°/4°  and  nD  1*44481. 

Methyl  sulphoisobutyrate ,  S03H*C3H6*C02Me,  prepared  by  the  action 
of  hydrogen  chloride  and  methyl  alcohol  on  sodium  sulpho isobutyrate, 
is  hygroscopic.  The  isomeric  hydrogen  ester,  ynethyl-sulphoisobutyric 
acid ,  S03Me,C3II6*C02H,  melts  at  90°.  A.  McK. 

The  Aldol  from  Synthetic  fsoPropylacetaldehyde  [fsoValer- 
aldehyde].  J.  Paine  r  ( Monatsh .,  1904,  25,  1035 — 1050.  Compare 
Kohn,  Abstr.,  1896,  i,  10,  461  ;  1897,  i,  396).-— isoAmyl  alcohol  is 
best  prepared  by  the  action  of  isobutyl  bromide  and  magnesium  on 
trioxy methylene  in  ethereal  solution  and  treatment  of  the  product 
with  water  ;  it  boils  at  131°  and,  when  oxidised  by  Lieben’s  method, 
yields  7sovaleraldehyde  boiling  at  90 — 95°.  Potassium  hydroxide  has 
no  action  on  the  aldehyde  at  the  ordinary  temperature,  but,  on  careful 
addition  of  water  so  that  the  temperature  is  maintained  at  20 — 25°, 
the  aldehyde  is  converted  into  the  aldol ;  if  the  temperature  is 
allowed  to  rise  above  30°,  the  unsaturated  aldehyde,  C10HlsO,  is 
formed. 

The  aldol,  CH2Pr^CH(OH)-CHPre-COII,  is  formed  also  by  the  action 
of  a  saturated  aqueous  solution  of  potassium  carbonate  (4  weeks  at 
10°)  on  the  aldehyde.  It  crystallises  in  delicate,  white,  glistening 
needles,  melts  at  83 — -84°,  distils  unchanged  at  110°  under  9  mm. 
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pressure,  and,  when  distilled  under  atmospheric  pressure,  decomposes 
partially  into  the  unsaturated  aldehyde  and  water.  When  pure,  the 
aldol  is  stable  in  air,  but  if  traces  of  the  unsaturated  aldehyde  are 
present,  or  if  it  is  treated  with  an  aqueous  alkali  hydroxide,  or  if  it  is 
placed  over  sulphuric  acid  in  a  vacuum,  it  decomposes  to  a  liquid 
containing  the  unsaturated  aldehyde  and  its  acid.  The  oxime, 
C10H20O!NOH,  is  a  viscid  liquid  which  boils  at  157°  under  14  mm. 
pressure,  and  decomposes  on  repeated  distillation.  The  aldol  is  not 
acted  on  by  aluminium  amalgam  or  by  sodium  amalgam  in  neutral 
solution  ;  the  action  of  sodium  and  sulphuric  acid  or  of  zinc  and  acetic 
acid  leads  to  the  formation  of  the  unsaturated  aldehyde  and  its 
reduction  products.  When  warmed  with  silver  oxide  or  potassium 
permanganate  and  water,  the  aldol  yields  traces  of  valeric  acid  and 
the  acid,  CH2Pr^*CH(0H)*CHPr/3,C02H,  which  crystallises  in  white 
needles,  melts  at  81 — 82°,  distils  unchanged  at  163°  under  18  mm.,  or 
with  partial  decomposition  into  the  unsaturated  acid,  at  240—244° 
under  atmospheric  pressure  ;  the  silver  salt,  C10H19O3Ag,  is  crystalline. 

The  differences,  as  to  the  properties  of  the  aldol,  between  the 
present  results  and  the  statements  in  the  literature  are  due  to 
previous  authors  having  prepared  the  aldol  from  fsovaleraldehyde 
obtained  from  impure  isoamyl  alcohol.  G.  Y. 

The  Condensation  Product  of  Formylisobutyraldol  with 
Acetaldehyde.  Edmund  Weis  ( Monatsh .,  1904,  25,  1065 — 1072). 
—The  condensation  product,  OH*CH2*CMe2*CII(OH)*OH2,COH, 
obtained  from  acetaldehyde  and  formylisobutyraldol,  does  not 
form  an  additive  compound  with  bromine.  The  oxime ,  C7H1503N, 
forms  a  viscid,  yellow  oil  having  an  odour  of  honey ; 
the  diacetyl  derivative,  C7H120(0Ac)2,  prepared  by  boiling  the 
condensation  product  with  acetic  anhydride  and  sodium  acetate,  is 
a  heavy,  yellow  oil,  which  has  a  pleasant  odour  and  reduces 
ammoniacal  silver  solutions. 

When  reduced  with  aluminium  amalgam  in  alcoholic  solution,  the 
dihydroxyaldehyde  yields  the  alcohol ,  C7H13(OH)3,  which  is  a  viscid, 
colourless  oil,  has  a  bitter  flavour,  and  does  not  reduce  ammoniacal 
silver  solutions.  G.  Y. 

Phosphorus  Acid  Derivatives  of  Ketones  and  Aldehydes. 

Charles  Marie  ( Ann .  Chim.  Phys .,  1904,  [viii],  3,  335 — 432). — The 
paper  is  mainly  a  resume  of  work  already  published  (compare  Abstr., 
1901,  i,  635 ;  1902,  i,  71,  255,  431,  714  /  1903,  i,  220,  328,  379,  678  ; 
1904,  i,  723,  ii,  481),  with  the  following  corrections  and  additions: 
hydroxyisopropylhypophosphorous  acid  melts  at  52°  and  not  at  45°,  its 
ethyl  ester  has  nB  1'452  at  18*5°  and  sp.  gr.  1T22  at  22*5°;  the  ethyl 
ester  of  hydroxyi'sopropylphosphinic  acid  boils  at  145°  under  20  mm. 
pressure  and  melts  at  14 — 15°  ;  the  acid,  C0MePh,H3P02,  obtained  by 
the  action  of  hypophosphorous  acid  on  acetophenone,  melts  at  85°  and 
not  at  70°.  Hydroxy^ovalerylphosphinic  acid,  obtained  either  by  the 
action  of  phosphorous  acid  on  wovaleraldehyde  or  by  oxidising  the 
acid  prepared  from  hypophosphorous  acid  and  the  aldehyde,  melts 
at  191°  and  not  at  182 — 184°,  as  stated  by  Fossek  (compare  Abstr., 
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1884,  833) ;  and  the  acid,  (C6Hn0)2,HgP02,  obtained  as  a  by-product  in 
the  above  reaction  melts  at  230°and  not  at  160°,  as  stated  by  Yille  {These, 
Paris,  1890).  Hydroxybenzylhypophosphorous  acid,  obtained  by  the 
action  of  benzaldehyde  on  hypophosphorous  acid,  melts  at  108°  and 
not  at  90°,  as  stated  by  Yille,  the  silver  salt  is  white ;  the  methyl  ester 
melts  at  99°;  and  the  benzoyl  derivative  at  93°.  M.  A.  W. 

A  Compound  of  Mesityl  Oxide  with  Mercuric  Chloride. 
Ernst  Erdmann  {Ber.,  1904, 37,  4571 — 4572.  Compare  Willstatter  and 
Pummerer,  Abstr.,  1904,  i,  1043). — Mesityl  oxide  forms  a  definite 
additive  compound ,  C6H10O,HgCl2,  which  is  sparingly  soluble  in 
mercuric  chloride  solution.  It  crystallises  from  alcohol  in  colourless 
needles,  has  no  definite  melting  point,  but  sublimes  and  decomposes 
when  heated. 

Methylheptenone  CMe2*CH*CH2*CH2Ac,  and  cineol  do  not  yield 
similar  compounds,  whereas  cinnamaldehyde  gives  the  compound 
C9H80,HgCl2.  J.  J.  S. 

Preparation  of  a-Substituted  /LKetonic  Acids  and  of 
Ketones  of  the  Aliphatic  Series.  Louis  Bouveault  and  Rene 
Locquin  {Bull.  JSoc.  chim.y  1904,  iii,  31, 1153 — -1159.  Compare  Abstr., 
1904,  i,  847  and  848). — Ceresole  showed  (Abstr.,  1882,  1052)  that  the 
lower  members  of  the  substituted  acetoacetic  esters  are  readily 
saponified  by  agitation  with  cold  potassium  hydroxide  solution,  but 
this  method  is  inapplicable  where  the  substituting  group  contains  more 
than  C5.  For  the  hydrolysis  of  the  higher  members  of  the  series, 
the  use  of  sulphuric  acid  is  now  recommended.  The  ester  is 
rapidly  poured  into  four  or  five  times  its  weight  of  sulphuric  acid 
previously  heated  at  from  85 — 95°,  and  the  mixture  maintained  at  this 
temperature  for  a  few  minutes  :  it  is  then  rapidly  cooled  and  extracted 
with  ether.  From  the  latter,  the  /Lketonic  acid  is  isolated  by  agitation 
with  an  aqueous  solution  of  sodium  carbonate.  For  the  preparation 
of  the  ketones,  it  is  unnecessary  to  isolate  the  acid  first :  it  is  sufficient 
to  pour  the  sulphuric  acid  mixture  into  twice  its  bulk  of  water  and 
then  distil  in  a  current  of  steam.  A  number  of  ketones  were  prepared 
by  this  process. 

The  semicarbazone  of  methyl  butyl  ketone  crystallises  in  spangles 
from  a  mixture  of  light  petroleum  and  alcohol  and  melts  at  127° 
(corr ),  that  of  methyl  hexyl  ketone  is  similar  and  melts  at  122 — 123° 
(corr.),  the  corresponding  derivative  of  propyl  fsobutyl  ketone  crystal¬ 
lises  in  slender  needles  and  melts  at  124°  (corr.).  Bthyl  n-amyl 
Jcetone  is  a  mobile  liquid  with  a  fruity  odour;  it  boils  at  167 — 168° 
and  yields  a  semicarbazone,  crystallising  in  spangles  and  melting  at 
117 — 117*5°  (corr.)  (compare  Abstr.,  1903,  i,  569).  The  semicarbazone 
of  ethyl  ^soamyl  ketone  (Ponzio  and  de  Gaspari,  Abstr.,  1899,  i,  252) 
melts  at  132 — 133°  (corr.).  Propyl  amyl  ketone  is  a  colourless,  mobile 
liquid,  boils  at  75 — 76°  under  10  mm.  pressure,  and  has  a  sp.  gr.  0  837 
at  0°/4° ;  the  semicarbazone  forms  small,  white  lamellae  and  melts 
at  73—74°. 

Methyl  fi-methyloctyl  ketone ,  C6H13*CHMe'OH2*COMe,  is  a  mobile 
liquid  with  a  slight  odour  of  fat:  it  boils  at  115°  under  25  mm. 
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pressure  ;  the  semicarbazone  separates  from  benzene  in  colourless  crystals 
and  melts  at  66°.  Amyl  /3-methyloctyl  ketone , 

CgH^-CHMe-CH^CO-C^^ 

is  a  slightly  viscous,  colourless  liquid  with  a  fatty  odour :  it  boils  at 
143 — 144°  under  9  mm.  pressure  and  has  a  sp.  gr.  0845  at  0°/4°. 

T.  A.  H. 


Preparation  of  a  Diketone  Monoximes  of  the  Type 

R*COCRIN*OH.  Lours  Bouveault  and  Rene  Locquin  (Bull.  Soc . 
chim.j  1904,  [iii],  31, 1 159—1 164.  Compare  Abstr.,  1904,  i,  848). — The 
authors  have  generalised  the  process  devised  by  Meyer  and  Ziiblin 
(Abstr.,  1878,  487,  659),  and  improved  by  Ceresole  (Abstr.,  1882,  1052, 
1883,  41),  for  the  preparation  of  the  monoximes  of  a-diketones  by  the 
action  of  nitrous  acid  on  a-alkylacylacetic  acids  (compare  Claisen  and 
Manasse,  Abstr.,  1887,  944,  and  1889,584;  Behr-Bregowski,  Abstr., 
1897,  i,  459:  and  Ponzio,  Abstr.,  1897,  i,  551). 

Ceresole’s  process  is  used  for  the  /Tketonic  acids  soluble  in  water 
(that  is,  members  of  the  series  below  amylacetoacetic  acid).  For  the 
acids  of  the  series  insoluble  in  water,  it  is  best  to  use  ether  or  chloro¬ 
form  as  the  solvent  and  nitrosyl  chloride  or  nitrosylsulphuric  acid  as  the 
generator  of  nitrous  acid.  The  reaction  is  carried  out  at  temperatures 
varying  from  0°  to  20°,  and,  when  completed,  the  mixture  is  poured  into 
a  slight  excess  of  sodium  carbonate  solution,  the  oxime  being  obtained 
by  distilling  olf  the  solvent  and  rectifying  the  residue  by  distillation 
under  reduced  pressure.  The  yield  is  from  80  to  95  per  cent.  The 
method  is,  however,  only  applicable  to  acids  below  the  term  sec-octyl- 
hexoylacetic  acid  ;  the  latter,  when  treated  in  this  way,  yields  the 
corresponding  ketone  mixed  with  a  small  quantity  of  the  diketone. 

T.  A.  H. 


Oximes  and  Dioximes  of  a-Diketones.  Rene  Locquin  (Bull. 
Soc.  chim.,  1904,  [iii],  31,  1164 — 1169.  Compare  preceding  abstract). 
— Diacetylmonoxime  semicarbazone  melts  with  decomposition  at  303° 
(corr.)  on  the  mercury-bath  or  Maquenne  block  (compare  Diels,  Abstr., 
1902,  i,  205).  Propionylbutyryloxime,  NOFLCEt*OOPra,  which  was 
not  obtained  pure  owing  to  the  presence  of  an  impurity  in  the  ethyl- 
butyrylacetic  acid  used  (Locquin,  Abstr.,  1904,  i,  552),  boils  at 
107 — 108°  under  10  mm.  pressure  (Abstr.,  1902,  i,  659).  Dibutyryl- 
oxime ,  prepared  from  ethyl  propylbutyrylacetate,  was  not  obtained 
pure;  the  preparation  was  liquid  and  boiled  at  117 — 120°  under  12 
mm.  pressure.  Butyryli&obutyryloxime ,  NOPLCPr£*COPra,  obtained 
like  the  foregoing  in  an  impure  state,  boiled  at  115 — 119°  under  14 
mm.  pressure.  Propionylisovaleryloxime,  NOHICEt*CO*CH2Pr£,  melts 
at  38 — 39°  and  boils  at  117 — 118°  under  12  mm.  pressure ;  the  corre¬ 
sponding  dioxime  crystallises  in  translucent  lamellae  from  alcohol  and 
melts  and  sublimes  at  166 — 167°  (corr.).  Acetylhexoyloxime, 

NOH:C(C5Hu)-COMe, 

melts  at  54°  and  boils  at  133°  under  11  mm.  pressure  (compare  Behr- 
Bregowski,  Abstr.,  1897,  i,  459,  and  Ponzio  and  Prandi,  Abstr ,  1899, 
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i,  253);  the  dioxime  melts  at  173°  (corr.)  (compare  Fileti  and  Ponzio, 
Abstr.,  1895,  i,  499).  The  isomeric  acetylhexoyloxime, 

NOH:CMe-CO*C5Hu, 

boils  at  139°  under  16  mm.  pressure  and  melts  at  39°  (compare  Ponzio 
and  de  Gaspari,  Abstr.,  1899,  i,  252).  Propionylhexoyloxime , 

NOH:CEt-CO-C5Hn, 

forms  brilliant,  colourless  needles,  melts  at  33 — 34°,  boils  at  131—132° 
under  9  mm.  pressure,  and  is  soluble  in  organic  solvents  ;  the  corre¬ 
sponding  dioxime  crystallises  from  boiling  benzene  in  needles  and  melts 
and  sublimes  at  158 — 158 '5°  (corr.).  Acetylnonoyloxime , 

COMe-C:NOH-CHMe*C,5Hls, 

boils  at  147 — 149°  under  10  mm.  pressure,  and  has  a  sp.  gr.  0*948  at 
0°/4° ;  the  corresponding  dioxime  is  difficult  to  purify  ;  the  semicarb - 
azone  crystallises  from  light  petroleum  and  melts  at  178°  (corr.). 

T.  A.  H. 

General  Method  for  the  Preparation  of  a-Diketones.  Louis 

Bouveault  and  Ren6  Locquin  ( Bull.  Soc.  chim .,  1904,  [iii],  31, 
1169 — 1172.  Compare  Abstr.,  1904,  i,  546,  556). — The  authors 
recommend  for  this  purpose  the  hydrolysis  of  the  diketone  monoximes 
prepared  as  already  described  (this  vol.,  i,  19).  Yon  Pechmann’s 
method  of  hydrolysing  these  oximes  is  tedious  (Abstr.,  1888,  248),  and 
the  authors  recommend  instead  the  use  of  nitrous  acid,  which,  as  Claisen 
and  Manasse  have  observed,  when  used  in  excess,  converts  the  isonitro- 
soketones  into  diketones.  Nitrous  anhydride,  prepared  by  Lunge’s 
method  (Abstr.,  1879,  200),  is  passed  into  the  diketone-oxime  for  from 
one  to  two  hours,  the  temperature  being  kept  below  40°.  The  product, 
after  being  washed  with  a  solution  of  sodium  carbonate,  is  rectified 
under  reduced  pressure.  Nitrosylsulphuric  acid  may  also  be  employed 
in  this  reaction  as  a  source  of  nitrous  acid.  T.  A.  H. 

a-Diketones.  Bene  Locquin  ( Ball.  Soc.  chim.,  1904,  [iii],  31, 
1173 — 1176.  Compare  preceding  abstract). — The  diketones  reduce 
ammoniacal  silver  nitrate  in  the  cold  (compare  Petrenko-Kritschenko 
and  Eltschaninoff,  Abstr.,  1901,  i,  506),  and  with  the  exception  of  the 
higher  members  readily  combine  with  sodium  hydrogen  sulphite,  even 
when  they  do  not  contain  the  group  CH3*CO\  The  latter  reaction 
permits  of  the  readv  separation  of  the  diketones  of  the  type 

CH2R*COCOCH2R', 

where  these  do  not  contain  more  than  twelve  atoms  of  carbon,  from 
the  mono-ketones  of  the  form  CH2R'CO*CH2*CH9R',  which  are  not 
separable  by  fractional  distillation. 

Propionylbutyryl,  CH2MeCO* COPra,  has  an  odour  like  that  of 
diacetyl,  boils  at  145—146°,  and  has  a  sp.  gr.  0*885  at  0°/4°  (compare 
Ponzio  and  Borelli,  Abstr.,  1902,  i,  659);  the  dioxime  melts  at 
1  64 — 1  65°  on  the  mercury-bath.  Dibutyryl  boils  at  59 — 60°  under  12 
mm.  pressure  and  at  166 — 169°  under  755  mm.  pressure,  and  has  a  sp. 
gr.  0*934  at  0°/4°  ;  the  dioxime  crystallises  in  needles  and  melts  and 
sublimes  at  186 — 187°  (corr.)  on  the  mercury-bath  (compare  Ponzio, 
Abstr.,  1901,  i,  452).  Propionylisovaleryl,  COEt’CO*CH;,Pr£,  boils  at 
59 — 60°  under  18  mm.  pressure.  Propionylhexoyl ,  COEt’CO^Hjp 
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boils,  after  regeneration  from  its  bisulphite  compound,  at  77 — 80° 
under  11  mm.  pressure,  and  has  a  sp.  gr.  0-927  at0°/4°.  Acetylnonoyl , 
COMe'CO*CHMe*C5Hn,  is  a  mobile  liquid  with  a  fatty  odour  ;  it  boils 
at  94°  under  10  mm.  pressure  and  has  a  sp.  gr.  0-891  at  0°/4°. 

'  T.  A.  H. 

Reaction  of  Aldehydic  Sugars.  Armand  Berg  (Bull.  Soc.  chim., 
1904,  [iii],  31,  1216 — 1217). — From  0'02  to  0*03  gram  of  the  sugar  is 
added  to  10  c.c.  of  freshly  prepared  saturated  bromine  water  and 
warmed  for  10  minutes  at  60 — 70°  ;  the  bromine  is  then  boiled  off, 
and  10  c.c.  of  a  reagent  prepared  by  adding  4  drops  of  ferric  chloride 
solution  (45°  B.)  and  2  drops  of  hydrochloric  acid  to  100  c.c.  of  w7ater 
added.  Aldoses  under  these  conditions  give  an  intense  yellow  colora¬ 
tion,  whereas  ketoses  give  no  coloration  when  pure.  Commercial 
sucrose  gives  a  slight  yellow  colour  unless  previously  recrystallised  from 
alcohol.  In  applying  this  reaction  to  bioses  and  more  complex  sugars, 
care  must  be  taken  that  the  bromine  water  is  free  from  hydrobromic 
and  other  mineral  acids.  T.  A.  H. 

A  New  Sugar  from  Mountain- Ash  Berries.  Gabriel 
Bertrand  ( Compt .  rend .,  1904,  139,  802 — 805.  Compare  Vincent 
and  Meunier,  Abstr.,  1899,  i,  185). — When  the  sorbite  present  in 
mountain-ash  berries  has  been  completely  converted  into  sorbose  by 
the  action  of  the  sorbose  bacterium  and  the  sugar  removed  by  crystal¬ 
lisation,  the  mother  liquor  contains  a  hexahydric  alcohol  which  can  be 
separated  in  the  form  of  an  acetal  by  treating  the  syrup  with  benz- 
aldehyde  and  sulphuric  acid.  The  syrupy  liquid  obtained  by  con¬ 
centrating  the  solution  resulting  from  the  hydrolysis  of  the 
acetal  is  treated  with  boiling  absolute  alcohol ;  after  a  time,  the 
solution  deposits  crystals  of  the  alcohol,  sorbieritol.  The 
statement  of  Vincent  and  Meunier  that  this  alcohol  contains 
eight  atoms  of  carbon  is  refuted  by  the  author’s  experiments. 
Sorbieritol  melts  at  75°,  is  exceedingly  soluble  in  wTater,  and  deli¬ 
quesces  in  moist  air.  Its  aqueous  solution  is  leevorotatory ; 
[a]D  -  3*53°  in  10  per  cent,  solution  at  20°.  The  analysis  of 
sorbieritol  and  the  cryoscopic  determination  of  its  molecular  weight 
correspond  with  the  formula  C(.H1406.  It  yields  a  hexa-acetyl  ester, 
crystallising  from  alcohol  in  hexagonal  plates  and  melting  at  123°. 
In  5  per  cent,  chloroform  solution,  [a]D  26-66°.  With  benzaldehyde 
in  presence  of  sulphuric  acid,  it  gives  a  mixture  of  two  acetals — a 
dibenzoic  acetal  readily  soluble  in  boiling  alcohol  and  melting  at  192°, 
and  a  tribenzoic  acetal  much  less  soluble  in  alcohol  and  melting  at 
240°.  H.  M.  D. 

Synthesis  and  Chemical  Nature  of  Sorbieritol.  Gabriel 
Bertrand  {Compt.  rend .,  1904,  139,  983 — 986). — The  author  finds 
that  sorbieritol  (compare  preceding  abstract)  is  identical  in  crystal¬ 
line  form,  melting  point,  and  specific  rotation  with  d-iditol,  prepared 
together  with  o?-sorbitol  by  the  reduction  of  sorbose  in  acid  solution 
(compare  Abstr.,  1898,  i,  550),  and,  further,  the  acetyl  and  tribenzoyl 
derivatives  of  the  two  alcohols  have  the  same  physical  constants.  By 
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taking  advantage  of  the  selective  oxidising  property  of  the  sorbose 
bacterium  (compare  Abstr.,  1898,  559),  it  is  possible  to  separate 
dMditol  or  synthetical  sorbieritol  from  its  isomeride,  d-sorbitol,  in  the 
mixture  of  the  two  alcohols  obtained  by  reducing  sorbose.  The 
original  contains  the  constitutional  formulae  of  sorbose,  <i-sorbitol,  and 
d-iditol  or  sorbieritol  (compare  Fischer  and  Fay,  Abstr.,  1895,  i,  650). 

M.  A.  W. 

Hydrolysis  of  Sucrose  by  d -  and  £-Camphor-/?-sulphonic 
Acids.  Robert  J.  Caldwell  (. Proc .  Roy.  Roc.,  1904,  74,  184 — 187). 
— So  far  as  the  inversion  of  sucrose  is  concerned,  no  difference  in  the 
activity  of  the  d -  and  £-acids  can  be  detected.  The  activity  of 
camphor-/?-sulphonic  acid,  as  deduced  from  the  sucrose  experiments, 
stands  to  that  of  hydrochloric  acid  in  the  ratio  89 '8  : 100.  When  the 
hydrolysis  of  milk  sugar  is  made  the  basis  of  comparison,  the  value  of 
the  ratio  is  found  to  be  70  : 100.  J.  C.  P. 

zsoMaltose.  Hermann  Ost  ( Zeit .  angeiv.  Ghem .,  1904,  17, 
1663 — 1670,  Compare  Griiters,  Abstr.,  1904,  i,  852). — Further 
evidence  is  submitted  to  prove  that  the  isomaltose,  supposed  by  Lintner 
and  Dull  to  be  formed  as  an  intermediate  product  between  dextrins 
and  maltose  during  the  hydrolysis  of  starch,  does  not  exist.  E.  Fischer’s 
isomaltose,  formed  during  the  inversion  of  dextrose  by  acids,  is  not 
identical  with  Lintner  and  DiilPs  product. 

In  addition  to  dextrose  and  dextrins,  a  considerable  amount  of 
maltose  was  formed  as  an  intermediate  product  during  the  hydrolysis 
of  starch  by  oxalic  acid.  Lintner  and  Dull’s  ^somaltose,  with 
[a]D  +  140°  and  a  reducing  power  80 — 84  per  cent.,  consists  of  a 
mixture  of  maltose,  easily  soluble  dextrins,  and  substances  which  are 
not  sugars.  A  suitable  method  of  distinguishing  between  maltose  and 
Fischer’s  ^maltose,  which  is  not  fermentable  by  yeast,  is  given  by 
the  rotation  of  the  corresponding  osazones.  Maltosazone  is  strongly 
dextrorotatory,  and  the  value  of  its  rotation  is  increased  when  dextrins 
are  present;  Fischer’s  isomaltosazone  is  lsevorotatory.  A.  McK. 

Constitution  of  Cellulose.  II.  Arthur  G.  Green  {Zeit.  Farb. 
Text.-Ind .,  1904,  3,  309 — 310). — A  reply  to  criticisms  by  Cross  and 
Bevan  (Abstr.,  1904,  i,  652)  of  a  previous  paper  [Zeit.  Farb.  Text.-Ind ., 

CH(OH)*CH*CH(OHk 

3,  97)  in  which  the  formula  |  >0  /O  for  cellulose 

CH(OH)*CH - CH/ 

was  suggested.  The  determination  of  the  number  of  acetyl  groups  in 
Cross  and  Bevan’s  “  tetra-acetylcellulose  *f  gave  values  more  closely  in 
agreement  with  the  assumption  that  this  substance  is  a  triacetyl¬ 
cellulose.  W.  A.  D. 

Lignin.  Viktor  Grafe  ( Monatsk .,  1904,  25,  987 — 1029). — Lignin 
consists  principally  of  vanillin,  methylfurfuraldehyde,  catechol,  and 
coniferin  in  ethereal  combination  with  cellulose.  On  hydrolysis  of  the 
cellulose  ethers  with  dilute  acids  or  alkali  hydroxides,  furfuraldehyde 
is  formed  from  the  pentoses  of  the  wTood  ;  this  is  avoided  by  hydrolysis 
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with  water  at  180°  in  a  vacuum,  or  by  electrolysis  ill  warm  water 
under  pressure.  Vanillin  is  found  also  in  the  sulphite  mother  liquors 
obtained  in  the  commercial  preparation  of  cellulose. 

Wiesner’s  and  Maule’s  reactions  take  place  with  the  phenolic  com¬ 
ponents  of  lignin,  and,  as  methylfurfuraldehyde  and  catechol  can  be 
formed  simply  from  cellulose,  cannot  be  used  as  tests  for  its  presence. 
The  blue  coloration  obtained  by  the  action  of  phenol,  hydrochloric  acid, 
and  potassium  chlorate  on  wood  is  to  be  ascribed  to  the  presence  of 
coniferin,  and  the  green  coloration  with  hydrochloric  or  hydro  bromic 
acid  to  methylfurfuraldehyde  in  combination  with  coniferin.  The 
intensity  of  the  colour  reactions  of  wood  is  due  to  the  sensitiveness  of 
the  phenol  dyes,  to  the  finely  divided  state  in  which  these  are  distri¬ 
buted  through  the  substance,  and  to  the  manner  in  which  cellulose 
retains  substances  which  have  permeated  it. 

Methoxyl  determinations  show  lignin  to  contain  48  per  cent,  of 
vanillin  if  that  is  the  only  methoxy-compound  present.  Vanillin, 
methylfurfuraldehyde,  and  catechol  constitute  the  so-called  hadromal, 
the  chromogen  of  lignin.  G.  Y. 


Choline,  Neurine,  and  Allied  Compounds.  Ernst  A.  Schmidt 

( Anncden ,  1904,  337,  37 — 121.  Compare  Abstr.,  1892,  905). — A  study 
has  been  made  of  the  derivatives  of  choline,  neurine,  and  muscarine, 
mainly  with  the  object  of  ascertaining  the  variation  of  physiological 
action  with  change  of  constitution. 

In  the  case  of  neurine,  addition  of  alkyl  groups  not  only  weakens 
the  physiological  action,  but  also  alters  its  character  •  it  is  remark¬ 
able,  however,  that  trimethylneurine  is  more  active  than  the  dimethyl 
derivative. 

Natural  muscarine  (“  pilzmuscarin  ”),  when  compared  with  the 
artificial  muscarines,  cholinemuscarine,  or  i^-muscarine  from  Prussian 
blue,  is  physiologically  inactive.  On  comparing  the  behaviour  of 
homoisomuscarine  with  that  of  ?somuscarine,  it  was  found,  as  in  the  case 
of  the  neurines,  that  lengthening  of  the  side-chain  reduces  the  physiolo¬ 
gical  activity. 

When  choline  is  converted  into  the  ethyl  or  methyl  ether, 
OH*NMe3*CH2#CH2*OEt,  it  is  found  that  the  toxic  action  was 
markedly  increased. 

[With  Waldemar  Wagner.] — Bromine  only  attacks  choline  when 
they  are  heated  together  under  pressure  at  120 — 130°;  the  product,  a 
perbromide,  is  converted  by  boiling  with  alcohol  into  trimethylbromo- 
ethylammonium  bromide,  C2H4Br,NMe3Br,  which  forms  colourless 
crystals  melting  at  230° ;  the  platinichloride ,  (C2H4Br*NMe3)2PtCl6, 
prepared  by  decomposing  the  bromide  with  silver  chloride  and  adding 
platinic  chloride,  forms  octahedral  crystals  melting  at  240°.  The 
aurichloride  forms  prismatic  crystals  melting  at  222 — 223°.  On  treat¬ 
ment  with  moist  silver  oxide,  the  bromide  Is  converted  into  neurine. 

Choline  chloride  is  only  attacked  by  sulphuric  acid  at  100°,  a  sul¬ 
phate  being  obtained  which  is  identical  with  that  formed  on  treating 
trimethylbromoethylammonium  bromide  with  silver  sulphate  ;  it  has 


therefore  the  formula  CH 


.CH2 — S03 

•<NMV0  : 


it  crystallises  in  white 
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leaflets  and  decomposes  without  melting.  No  dehydration  with  the  pro¬ 
duction  of  neurine  appeared  to  occur. 

Attempts  to  convert  choline  into  neurine  by  the  action  of  phos¬ 
phorus  oxychloride  or  zinc  chloride  failed ;  the  substance  first  men¬ 
tioned  led  to  the  production  of  a  salt  which  yielded  the  platinichloride , 
(C2H4Cl*NMe3Cl)2PtCl4,  a  compound  crystallising  in  octahedra  and  not 
melting  at  250°  *  the  ccurichloride  crystallises  in  needles  melting 
at  239°. 

Choline  is  converted  by  nitric  acid  into  nitrosocholine,  the  platini¬ 
chloride  of  which,  (N0*02*C2H4*NMe3)2PtCl6,  is  anhydrous  and  does 
not  crystallise  with  2H20,  as  Nothnagel  states  (Arch.  Pharm ., 
1904,  284).  The  aurichloride  crystallises  in  groups  of  needles  melting 
at  234°  The  formation  of  cholinemuscarine  was  not  observed. 

The  ethers  of  choline  are  not  produced  either  by  the  action  of 
methyl  iodide  and  sodium  methoxide  on  choline  chloride  or  by  the  action 
of  sodium  methoxide  on  trimethylbromoethylammonium  bromide,  but 
can  be  easily  obtained  by  the  action  of  methyl  bromoethyl  ether  or  bromo- 
ethvl  ether  on  trimethylamine.  The  iodide  of  choline  methyl  ether, 
OMe,CH2*CH2*NMe8I,  is  prepared  from  iodoethyl  methyl  ether  and 
33  per  cent,  trimethylamine,  and  crystallises  in  hygroscopic  needles. 
The  platinichloride  crystallises  in  yellowish-red  needles  melting  at 
216 — 217°,  and  the  aurichloride  in  yellow  needles  melting  at  156°. 
The  corresponding  bromide ,  prepared  in  a  similar  manner,  crys¬ 
tallises  in  hygroscopic  needles  ;  it  was  converted  into  the  corresponding 
chloride ,  which  yielded  with  excess  of  mercuric  chloride  the  double  salt , 
C2H4(OH)*NMe3Cl,6HgCl2  *  the  latter  forms  crystals  melting  at  205°. 

The  corresponding  ethyl  ether  of  choline,  OEt*C2H4*NMe3Br,  is 
prepared  from  bromoethyl  ether  and  trimethylamine,  and  forms 
crystals  melting  at  175°.  The  platinichloride  forms  reddish-yellow 
prisms  melting  at  243°,  and  the  aurichloride  needles  or  leaflets  melting 
at  140°. 


Bromoethyl  ether  combines  with  pyridine  in  a  similar  manner, 
yielding  the  compound  OEt’^H^C.NH^Cl,  which  could  not  be  isolated, 
but  which  was  converted  into  an  aurichloride ,  crystallising  in  small 
needles. 

[With  Waldemar  Wagner.] — An  attempt  was  made  to  convert 
neurine  into  choline  by  the  addition  of  the  elements  of  water  effected 
by  repeated  evaporation  of  the  nitrate  with  dilute  nitric  acid ;  very 
little  of  the  neurine  was  changed,  but  traces  of  choline  and  nitroso¬ 
choline  were  found  in  the  product. 

Neurine  combines  with  sulphurous  acid  forming  taurobetaine, 


CH  <^^2  "^3 
2^NMe3*0  ’ 

which  forms  crystals  insoluble  in  alcohol  and  not  molten  at  250°. 

Attempts  to  convert  neurine  into  fsomuscarine  by  oxidation  with 
1  per  cent,  permanganate  in  neutral  solution  did  not  give  the  desired 
result ;  the  neurine  was  mainly  unchanged,  a  small  quantity  of  tri¬ 
methylamine  being  also  formed.  Treatment  of  neurine  di bromide 
with  silver  nitrate  with  the  object  of  obtaining  ^omuscarine  led 
only  to  the  production  of  a  small  quantity  of  trimethylbromovinyl - 
ammonium  chloride ,  OHCliCH*NMe3Cl,  the  platinichloride  of  which 
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crystallised  in  leaflets  melting  at  201°,  and  the  aurichloride  in  yellow 
prisms  melting  at  210°. 

Neurine  was  not  reduced  either  by  zinc  and  sulphuric  acid  or 
by  sodium  amalgam. 

[With  Franz  M.  Litterscheid.] — The  action  of  methylene  iodide 
on  triinethylamine,  by  which  Hofmann  prepared  trimethyliodomethyl- 
ammonium  salts,  depends  greatly  on  the  conditions.  At  a  low  tem¬ 
perature,  trimetliyliodometliylammonium  salts  are  formed ;  the 
platinichloride  crystallises  in  needles  or  leaflets,  becoming  brown  at 
215°  and  melting  and  decomposing  at  235°,  and  the  aurichloride  in 
yellow  needles  melting  at  249°,  and  the  mercurichloride  in  needles 
melting  at  174 — 175°.  The  base  is  a  crystalline,  hygroscopic  mass, 
and  the  chloride  forms  hygroscopic  plates  melting  at  178 — 179°, 
and  the  picrate  long,  yellow  needles  melting  at  196°.  When  tri- 
methylamine  and  the  iodide  are  heated  under  pressure  for  1  hour,  the 
same  products  are  obtained  as  at  the  ordinary  temperature.  After 
2  hours’  heating,  tetramethylammonium  salts  are  also  formed,  the 
aurichloride  crystallising  in  needles  not  melting  at  250°.  After 
4  hours’  heating,  the  tetramethylammonium  iodide  is  the  only  solid, 
the  liquid  containing,  besides  formaldehyde,  the  iodide  of  a  base  melting 
at  207—208°,  the  aurichloride  of  which  melts  at  140°.  When  tri- 
methyliodomethylammonium  iodide  is  heated  with  trimethylamine 
underpressure,  the  same  products  are  obtained,  showing  that  on  heating 
methylene  iodide  with  trimethylamine,  the  base,  trimethyliodomethyl- 
amine,  first  formed  reacts  with  the  excess  of  trimethylamine. 
Ammonia  does  not  react  with  trimethyliodomethylammonium  iodide. 

Trimethylbromomethylammonium  bromide,  CHgBr’NMpgBr,  pre¬ 
pared  from  trimethylamine  and  methylene  bromide,  forms  large,  flat 
crystals  melting  at  160°;  the  platinichloride ,  (CH2Br*NMe3Br)2PtCl4, 
forms  red,  octahedral  crystals  blackening  and  melting  at  208°,  whilst 
the  platinichloride ,  (CH9Br*NMeg)2PtClfi,  forms  yellow,  octahedral 
crystals  melting  at  199°.  The  base  forms  a  hygroscopic,  crystal¬ 
line  mass,  which  is  converted  into  the  carbonate  when  exposed  to 
the  air. 


[With  Franz  M.  Litterscheid.] — Formocholine  ( trimethylhydroxy - 
methylammonium  hydroxide),  OH’CHo’NMeg’OH,  forms  a  crystal¬ 
line,  hygroscopic  mass  ;  the  platinichloride  crystallises  in  readily 
soluble  octahedra  melting  and  decomposing  at  230°,  and  the  aurichloride 
in  slender,  yellow  needles,  which  do  not  melt  at  250°.  The  mercuri¬ 
chloride  forms  plates  not  melting  at  250°.  Attempts  to  acetylate  and 
benzoylate  formocholine  by  heating  the  chloride  with  acetyl  chloride 
or  benzoyl  chloride  only  lead  to  the  formation  of  tetramethylammonium 
salts.  Attempts  to  prepare  formocholine  by  heating  trimethylbromo- 
methylammonium  bromide  with  water  under  pressure  only  resulted  in 
complex  decomposition. 

[With  Waldemar  Wagner.] — On  reducing  trimethylbromoethyl- 
ammonium  bromide  either  with  sodium  amalgam  or  zinc  and  sulphuric 
acid,  trimethylamine  is  formed. 

When  the  bromide  is  heated  with  a  solution  of  silver  sulphate  for 
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2  days,  the  compound,  CH2<^^2  q  3,  is  obtained  as  a  white,  cry stal- 
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line  powder  or  leaflets,  which  give  no  precipitate  with  barium  until 
boiled  with  hydrochloric  acid.  In  this  reaction,  a  small  portion  of 
trimethylbromoethylammonium  salts  and  choline  are  produced. 

Whentrimethylbromoethylammonium  bromide  is  boiled  with  alcoholic 
silver  nitrate,  no  choline  is  produced,  but  the  compound 

N03-CH2-CH2*NAIe3*N03. 

From  it  a  platinichloride ,  (N03*CH2‘CH2*NMe3)2PtClfi,  is  obtained  in 
reddish-yellow,  soluble  crystals  melting  at  227 — 228°;  the  auri- 
chloride  forms  soluble  needles  melting  at  133°. 

[With  G-.  Kleine.] — Ethylene  bromide  and  trimethylamine  react 
together  at  the  ordinary  temperature,  giving  trimethylbromoethyl¬ 
ammonium  bromide,  but,  when  heated  together  under  pressure  at  100°, 
there  are  also  produced  tetramethylammonium  bromide,  hexamethyl- 
ethylenediamine  bromide,  neurine  bromide,  trimethylamine  hydrobrom¬ 
ide,  and  dimethylamine  hydrobromide,  together  with  aldehyde  and 
aldehyde  resin.  The  platinichloride  of  hexamethylethylenediamine, 
C2H4(NMe3)2PtCl6,  crystallises  in  small,  pale  orange  plates,  becoming 
black  at  260°  and  melting  at  275 — 276°;  the  aurichloride  crystallises 
in  golden-yellow  leaflets  melting  at  223 — 225°. 

When  propylene  bromide  and  trimethylamine  were  heated  together 
for  6  hours  at  100°  in  alcoholic  solution,  a-bromopropylene,  trimethyl¬ 
amine,  and  dimethylamine  hydrobromide  and  trimethyl  propenyl- 
ammonium  bromide,  C3H5*NMe3Br,  are  formed.  The  platinichloride 
of  the  propenyl  derivative,  (C3H5'NMe3)2PtClG,  crystallises  in  dark 
orange-red  scales  melting  and  decomposing  at  249° ;  the  aurichloride 
forms  yellow  needles  melting  at  199 — 202°. 

woButylene  bromide  reacts  with  trimethylamine  in  alcoholic  solution 
both  at  the  ordinary  temperature  and  at  100°  with  the  production  of 
isocrotyl  bromide  and  trimethylamine  hydrobromide.  The  ^soerotyl 
bromide  combines  to  a  small  extent  with  trimethylamine,  forming  tri - 
methylisocrolylammonium  bromide ,  which  was  isolated  as  a  platini¬ 
chloride ,  (C4HT'NMe3)2PtCl6,II20,  which  crystallises  in  long,  orange 
leaflets  melting  at  206—207°;  the  aurichloride  forms  large,  golden- 
yellow  needles  melting  at  190 — 191°.  Experiment  showed  that  iso - 
crotyl  bromide  would  not  combine  directly  with  trimethylamine.  The 
perbromide  of  trimethyldibromofsobutylammonium  bromide, 

C4H7Br2*NMe3Br,Br2, 

is  obtained  in  reddish-brown  crystals  when  the  ^socrotyl  salt  is  treated 
with  bromine  in  chloroform  solution  ;  on  boiling  with  alcohol,  it  is 
converted  into  trimethyldibromoisobutylammonium  bromide ,  which  crys¬ 
tallises  in  leaflets  melting  at  145°.  The  platinichloride, 

(C4H7BiyNMe3)2PtCl6, 

crystallises  in  orange-red  scales  melting  at  212 — 213°.  The  aurichloride 
forms  needles  melting  at  145°.  When  treated  with  moist  silver  oxide, 
trimethylbromoisocrotylammonium  hydroxide  is  produced,  and  yields  the 
platinichloride ,  (C4H7Br2#NMe3Cl)2PtCl4,  which  forms  orange,  star¬ 
shaped  groups  of  needles  melting  at  203 — 204°,  and  an  aurichloride 
which  crystallises  in  lemon-yellow  needles  melting  at  126°. 

i^-Butylene  bromide  interacts  with  trimethylamine  in  alcoholic  solu¬ 
tion  both  at  the  ordinary  temperature  and  at  100°,  yielding  trimethyl¬ 
amine  hydrobromide,  i^-crotyl  bromide,  the  bromide  of  hexamethyl-^- 
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butylenediamine  ;  the  platinichloride ,  C4Hg(NMe3)2PtCl6,  forms  crys¬ 
tals  melting  at  221 — 222°.  On  attempting  to  form  the  aurichloride, 
a  decomposition  took  place,  the  auricldorides  of  trimethyl-i^-crotyl- 
ammonium  chloride,  C3H7’]SrMe3,AuCl4,  a  substance  melting  at  175°, 
and  of  trimethylamine  hydrochloride  were  obtained. 

Amylene  bromide  and  trimethylamine  were  brought  together  in 
alcoholic  solution  and  heated  at  100°  ;  the  main  product  is  trimethyl - 
pentenylammonium  bromide ,  the  platinichloride  obtained  from  which 
crystallises  with  H20,  and  the  aurichloride  in  small  needles  melting  at 
193°.  At  the  same  time,  a  small  amount  of  hexamethylamylenediammo- 
nium  bromide  is  produced;  the  platinichloride,  C5H10‘(NMe3)2PtCl6, 
crystallises  in  needles  melting  at  203° ;  it  could  not  be  converted  into 
a  gold  salt,  as  trimethylamine  is  eliminated  and  valeryltrimethyl- 
ammonium  chloride  produced.  Trimethyl  pentenylammonium  bromide 
readily  forms  the  perbromide ,  C5H0Br.2*NMe3Br,Brg,  which  is  decom¬ 
posed  by  alcohol. 

[With  Hilderich  Hartmann.] — Trimethylglycerylammonium  chlor¬ 
ide,  prepared  by  Meyer  and  Seholten’s  method  from  a-monochlorhydrin 
and  trimethylamine,  yields  a  dibenzoate  when  heated  with  benzoic 
anhydride  ;  the  platinichloride ,  [C3H5(OBz)2*NMe3]2PtCI6,  is  a  red  solid 
melting  at  191°.  The  glyceryl-ammonium  salt  is  converted  by  red 
phosphorus  and  hydriodic  acid  into  the  compound  03H5I2‘NMe3I,  which 
forms  leaflets  ;  in  the  mother  liquor, another  base  is  contained,  and  can 
be  isolated  as  an  aurichloride ,  OH'CgHrd/NMegjAuCl^  crystallising  in 
yellow  leaflets  melting  at  101°;  the  platinichloride  crystallises  in 
reddish-brown  needles,  becoming  black  at  176°  and  melting  and  decom¬ 
posing  at  194°. 

When  oxidised  with  nitric  acid,  a  compound  is  formed  which  can  be 
isolated  as  platinichloride ,  [C02H,CH(0H)*CH2*NMe3]2PtCl6,  crystal¬ 
lising  in  yellowish-red  tetrahedra  melting  at  233° ;  the  aurichloride 
forms  lemon-yellow  crystals  melting  at  172°.  It  is  suggested  that 
this  compound  is  possibly  not  a  hydroxyhomobetaine,  but  a  hydroxy- 
homomuscarine,  CH(OH)2*CH(OH)'CH2’ISrMe3Cl. 

As  regards  the  interaction  of  a-diclilorohydrin  and  trimethylamine, 
the  results  of  other  observers  are  confirmed. 

/I-Dibromohydrin  and  trimethylamine  react  either  at  the  ordinary 
temperature  or  at  100°  with  the  elimination  of  hydrobromic  acid  ;  at 
the  same  time,  hexamethylhydroxypropylenediammonium  bromide  is 
formed  and  isolated  as  platinichloride ,  OH*CaH5(NMe3)2,PtCl6,  which 
crystallises  in  needles  blackening  at  256°  and  melting  and  decompos¬ 
ing  at  263°  ;  the  aurichloride  is  a  yellow,  crystalline  precipitate  melt¬ 
ing  at  242 — 244°. 

/I-Dichlorohydrin  behaves  with  trimethylamine  as  does  the  bromo- 
hydrin. 

Allyl  tribromide  and  trimethylamine  are  found  to  react  in  the 
manner  described  by  Partheil  (Abstr.,  1890,  356),  trimethylbromoallyl 
ammonium  bromide  and  trimethylamine  hydrobromide  being  formed. 

Epichlorohydrin  and  trimethylamine  readily  react  in  the  cold ;  on 
heating  the  mixture  for  six  hours  under  pressure,  trimethylhydroxy- 
propylammonium  bromide  is  the  main  product,  the  direct  additive 
product  of  epichlorohydrin  and  trimethylamine  being  at  the  same  time 
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produced  ;  it  was  found  to  be  identical  with  Partheil’s  anhydrohomo- 
isomuscarine  (loc.  cit,).  K.  J.  P.  0. 

Hydrazinecarboxylic  Acid.  Robert  Stolle  and  K.  Hofmann 
( Ber 1904,  37,  4523 — 4524). — On  passing  a  current  of  carbon  dioxide 
into  a  well-cooled  concentrated  aqueous  solution  of  hydrazine,  hydr¬ 
azinecarboxylic  acid,  NII2*NH*C02H,  separates  as  a  white  powder,  which 
may  be  dried  over  sulphuric  acid  in  an  atmosphere  of  carbon  dioxide. 
It  partially  decomposes  at  90°  into  carbon  dioxide  and  hydrazine  hydr- 
azinecarboxylate ,  NH2*lSrH*C02H,N2H4,  which  distils  at  140°  under  the 
ordinary  pressure,  or  at  75°  under  23  mm.  pressure  as  a  clear,  viscous 
liquid,  slowly  solidifying  to  a  crystalline  mass  when  kept  over  sulphuric 
acid,  and  then  melting  at  about  70°.  It  dissolves  very  readily  in  water 
to  an  alkaline  solution,  but  is  rapidly  decomposed  by  acids,  and  is 
partially  decomposed  to  carbohydrazide  on  heating  at  140°  in  a  closed 
tube.  With  ethyl  chlorosulphonate  it  yields  hydrazinedisulphonic  acid , 
which  may  be  isolated  in  the  form  of  its  potassium  salt, 

.  N,Hs(SOsK)s,H?0, 

crystallising  from  water  in  transparent  prisms.  The  acid  yields  no  con¬ 
densation  product  with  benzaldehyde. 

Hydrazinemonosulphonic  acid  is  also  formed  in  the  above  reaction, 
and  may  be  isolated  in  the  form  of  potassium  benzylidenehydrazine- 
sulphonate. 

Hydrazinecarboxylic  acid  and  its  hydrazine  salt  may  be  employed 
in  many  reactions  in  place  of  anhydrous  hydrazine.  The  latter  may 
also  be  prepared  from  them  by  distillation  with  calcium  or  barium 
oxide.  An  accidental  explosion  once  occurred  during  the  final  distilla¬ 
tion.  C.  H.  D. 

Some  Substances  of  Physiological  Importance.  Martin 
Schenck  {Zeit.  physiol.  Ghem.,  1904,  43,  72 — 73). —  Guanidine  cadmium 
chloride,  CH^N^HCl^CdCl^  obtained  in  the  form  of  a  voluminous 
precipitate  by  mixing  concentrated  alcoholic  solutions  of  guanidine 
chloride  and  cadmium  chloride,  melts  at  390 — 395°. 

Biuret  cadmium  chloride,  (C2H502N3)2,CdCl2,  melts  and  decomposes  at 
255 — 260°  and  is  only  sparingly  soluble  in  hot  ethyl  alcohol. 

Histidine  cadmium  chloride,  C6H902N3,HCl,CdCl2,  melts  and 
decomposes  at  270—275°  and  is  practically  insoluble  in  hot  ethyl 
alcohol.  All  three  compounds  are  readily  soluble  in  water. 

A  compound  of  arginine ,  (06H1402N4)2,Cu(N03)2,2H20,  melting  at 
226°,  has  also  been  prepared.  J.  J.  S. 

Diaminoguanidine,  Robert  Stoll£  and  K.  Hofmann  {Ber., 
1904,  37,  4524 — 4525.  Compare  Abstr.,  1904,  i,  980). — Anhydrous 
hydrazine  reacts  with  cyanogen  chloride  in  cooled  ethereal  solution  to 
form  diaminoguanidine  hydrochloride,  CH7N5,HC1,  a  white  powder 
melting  at  174°,  and  dissolving  readily  in  water  to  a  neutral  solution 
which  reduces  ammoniacal  silver  nitrate.  Cyanohydrazine  is  first 
formed,  which  then  combines  with  a  second  molecule  of  hydrazine. 

Diaminoguanidine  hydrochloride  reacts  with  benzaldehyde  to  form 
dibenzylidenediaminoguanidine  hydrochloride ,  C16H15N5,HC1,  crystal- 
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lising  from  alcohol  in  pale  yellow  needles  melting  at  23*2°.  The  base 
crystallises  from  alcohol  in  yellow  needles  melting  at  176°,  insoluble 
in  water,  readily  soluble  in  ether.  C.  H.  D. 

/3-Alanine.  F.  H.  Holm  [Arch,  Pharm .,  1904,  242,  590 — 612). — 
Various  methods  for  the  preparation  of  /3-alanine, 

nh2-ch2-ch2-co2h, 

have  been  examined.  The  conclusion  drawn  is  that  this  substance  is 
best  prepared  by  the  action  of  alkaline  potassium  hypobromite  on 
succinimide  (Hoogewerff  and  van  Dorp,  Abstr.,  1891,  1216),  as  this 
method  is  the  quickest,  and  at  once  gives  a  pure  product  ;  the  yield  is 
60  per  cent,  of  the  theoretical. 

/3-Alanine  melts  at  196°  ;  when  heated  for  some  time  at  this 
temperature,  it  decomposes  for  the  most  part  into  ammonia  and 
acrylic  acid.  The  hydrobromide  melts  at  105 — 115°,  the  hydriodide  at 
199°,  the  aurichloride  at  144  — 145°,  the  platinichloride  at  210°;  the 
copper  salt,  with  6H20,  and  silver  salt,  melting  at  130°,  w7ere  analysed. 
The  aurichloride  of  the  ethyl  ester,  melting  at  143 — 146°,  wad  platini¬ 
chloride  and  aurichloride  of  the  methyl  ester,  the  former  melting  at 
192°,  the  latter  very  deliquescent,  wTere  prepared  for  the  first  time. 
The  benzoyl  derivative  melts  at  120°  and  forms  a  silver  salt  which 
melts  at  240°.  C.  F.  B, 

/3-Alacreatine  (/3-Guanidopropiomc  Acid).  F.  H.  Holm  [Arch. 
Pharm.,  1904,  242,  612 — 619).- — This  substance, 

nh:c(nh2)-nh-ch2*ch2-co2h, 

was  prepared  from  cyanamide  and  /3-alanine  (Mulder,  this  Journal, 
1877,  ii,  311).  The  hydrochloride,  melting  at  140°,  is  anhydrous; 
the  platinichloride  and  aurichloride  melt  at  184c  and  130 — 133° 
respectively. 

When  /3-alacreatine  is  heated  v7ith  fuming  hydrochloric  acid  at 
125 — 130°  for  8  hours  in  a  sealed  tube,  the  hydrochloride  of 

fi-alacreatinine,  NH:C<^1^>CH2,  is  formed ;  this  melts  at 

268 — 271°,  the  platinichloride  at  220°,  the  aurichloride  at  202°.  When 
a  solution  of  the  hydrochloride  is  digested  with  lead  oxide  and  the 
liquid  freed  from  lead  by  means  of  hydrogen  sulphide,  the  filtrate  has 
a  strong  alkaline  reaction  at  first,  but  this  soon  disappears,  and 
/3-alacreatine  crystallises  out  ;  evidently  /3-alacreatinine  itself  is  a  very 
unstable  substance,  and  rapidly  takes  up  water,  forming  /3-alacreatine. 

C.  F.  B. 

Glycocyamine  and  Glycocyamidine.  Georg  Korndorfer  [Arch. 
Pharm.,  1904,  242,  620 — 640). — The  glycocyamine  (guanineacetic 
acid),  NHIC(NH2)*NH*CH2#C02H,  obtained  from  guanidine  carbonate 
and  glycine,  is  identical  with  that  from  cyanamide  and  glycine  ;  the 
former  method  of  preparation  is  the  more  convenient.  The  platini¬ 
chloride  crystallises  with  2H20  ;  an  aurichloride ,  melting  at  173°,  with 
the  anomalous  composition  203^02^, HAuCl4  was  obtained ;  the 
copper  salt  is  only  obtained  constant  in  composition  by  precipitating 
a  hot  copper  solution  w7ith  a  cold  solution  of  glycocyamine  and  heating 
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the  precipitate  for  half  an  hour  at  100°.  The  solubility  of  glycocyamine 
in  water  is  variable,  but  is  apparently  about  1  part  in  230.  When 
boiled  with  aqueous  barium  hydroxide,  glycocyamine  is  hydrolysed  to 
ammonia,  carbon  dioxide,  glycine  (a  sulphate  of  which,  containing  1T7 
per  cent,  of  S03,  was  obtained),  and  hydantoic  acid  (which  melts  at 
171 — 173°). 


NH>CH 

Glycocyamidine,  2,  is  best  obtained  by  heating 


glycocyamine  at  160 — 170°  (at  a  slightly  higher  temperature,  further 
decomposition  occurs).  Instead  of  the  normal  aurichloride,  a  compound , 
C3H5ON3,AuC13,  was  obtained ;  the  monosilver  derivative  was  also 
analysed.  When  glycocyamidine  is  heated  with  methyl  iodide  in 
methyl-alcoholic  solution  at  100°,  it  is  converted  into  a  methiodide 
which  does  not  melt  below  245°  ;  the  metliochloride  also  is  unmelted  at 
245°,  and  so  is  the  platinichloride ,  which  crystallises  with  2H20 ;  the 
aurichloride  melts  at  168°,  the  picrate  at  193°,  decomposition  begin¬ 
ning  at  180°.  These  salts  are  not  identical  with  those  of  creatinine 


having  the  same  composition  (creatinine  hydriodide  melts  at  194 — 195°). 
As  they  are  hydrolysed  by  aqueous  barium  hydroxide  to  ammonia, 
methylamine,  glycine,  and  hydantoic  acid,  they  must  be  regarded  as 


salts  of  d-methylglycocyamidine ,  NMe! 


^nh-ch2 

^NH-CO  ‘ 


When  the  iodide 


is  treated  with  silver  hydroxide,  an  alkaline  solution  is  obtained  at 
first,  but  this  gradually  becomes  feebly  acid,  and  it  is  then  methyl- 
glycocyamine,  not  methylglycocyamidine,  that  is  present  in  the 
solution.  C.  F.  B. 


Synthesis  of  Polypeptides.  VII.  Derivatives  of  Cystine. 

Emil  Fischer  and  Umetaro  Suzuki  (. Ber .,  1904,  37,  4575 — 4581. 
Compare  Abstr.,  1903,  i,  465,  607,  799  ;  this  vol.,  i,  652,771,  867, 
890). — Cystine  combines  with  two  molecules  of  acid  chlorides  contain¬ 
ing  halogen  in  alkaline  solution  forming  crystalline  products,  which, 
when  acted  on  by  ammonia,  are  converted  into  the  corresponding 
polypeptide  derivatives.  Dichloroacetylcystine ,  prepared  from  cystine 
and  chloroacetyl  chloride,  crystallises  in  microscopic,  colourless  prisms  or 
plates, melting  to  acolourless  oil  at  1 34*5 — 1 36 '5°  (corr.).  Digly cylcy stine , 
S2[CH2-CH(C02H)*NH-C0-CH2.NH2]2,  separates  as  a  colourless,  trans¬ 
parent,  amorphous  mass,  which  dissolves  copper  oxide  with  a  blue 
coloration.  Dibromopropionyl  cystine,  prepared  by  the  interaction  of 

cystine  and  bromopropionyl  bromide,  crystallises  from  a  mixture  of  ethyl 
acetate  and  ether  in  long  needles  which  sinter  at  60°.  The  dry  substance 
melts  at  145*5 — 146*5°  (corr.)  to  a  brown  oil  and  subsequently  decom¬ 
poses.  Dialanylcy stine,  S2[CH2*CH(C02H)*NH‘C0*CHMe*NH2],  form# 
stellate  aggregates  of  microscopic  prisms,  which  become  coloured  at  215° 
and  decompose  on  further  heating.  In  normal  hydrochloric  acid,  it  has 
[a]D  —  192*8°  at  20°.  Di-a-bromoisohexoylcystine,  prepared  from  a-bromo- 
^sohexoyl  chloride  and  cystine,  crystallises  in  microscopic,  glistening, 
colourless  prisms;  these  begin  to  sinter  at  120°  and  gradually  melt  to 
an  oil  at  135°,  which  subsequently  decomposes.  Dileucylcystine, 
S2[CH2-CH(CO2H)'NH-CO-CH(C4H0)-NH2]2, 
is  an  amorphous  substance  sintering  at  178°, 
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Inasmuch  as  cystine  is  stereochemically  similar  to  active  tartaric 
acid,  three  isomeric  optically  active  products  can  be  formed  with  a 
racemic  acid  chloride,  which  can  be  represented  as  del,  ll,  and  dl.  In 
general,  the  combinations  dd,  ll  will  be  formed  in  equal  amounts,  but 
the  amount  of  the  combination  dl  is  independent  of  the  amount  of  these 
and  it  may  even  be  the  sole  product.  In  the  case  of  dibromopropionyl- 
cystine,  the  product  appears  to  be  homogeneous  and  to  represent,  there¬ 
fore,  the  dl  form.  E.  F.  A. 

Synthesis  of  Polypeptides.  VIII.  Chlorides  and  Amides  of 
Aspartic  Acid.  Emil  Fischer  and  Ernst  Koenigs  (. Ber .,  1904,  37, 
4585—4603). — Chloroacetylaspcircigine,  prepared  by  the  condensation  of 
^-asparagine  with  chloroacetyl  chloride  in  presence  of  sodium  hydroxide, 
crystallises  in  needles  melting  at  148 — 149°  (corr.)  and  is  converted 
on  heating  with  ammonia  into  glycylaspciragine , 

NH2-CH2-C0'KH*CH(C02H)-CH2*C0-]StH2, 
which  crystallises  in  needles,  melting  and  decomposing  at  2 16°  (corr.)  and 
has  [a]D  —  6*4°  at  20°.  Ethyl  chloroacetylaspartate ,  prepared  by  treating 
ethyl  ^-aspartate  with  chloroacetyl  chloride  in  presence  of  sodium 
carbonate,  crystallises  in  long  needles  melting  at  46 — 47°;  heating  with 
strong  alcoholic  ammonia  converts  it  into  anhydroglycylasparagine,  pro- 

bably  CH,<^^>CH-CH2  •CO]SfII2,  which  crystallises  in  needles, 

and  on  heating  turns  brown  at  245°  (corr.)  and  decomposes  at  274° 
(corr.).  Ethyl  emliydroqlycylaspartate,  cry stallises  in  well  formed  leaflets 
melting  at  211 — 212°  (corr.). 

a-Bromo\&ohexoylasparagine  is  formed  as  a  mixture  of  two  isomerides 
from  ^-asparagine  and  a-bromoi&ohexoyl  chloride .  These  are  separable  by 
fractional  crystallisation  from  water,  the  sparingly  soluble  portion 
crystallising  in  long,  narrow  prisms  melting  at  178°  (corr.)  and  having 
[a]D  —  25*6°  at  20°,  whilst  the  more  soluble  isomeride  melts  at  about 
148°  (corr.)  and  has  [a]D+  15*4°.  Leucylasparcigine, 

CH2Prs-CH(NH2)*C0*KH*CH(C02H)-CH2*00‘'[SrH2, 
prepared  by  the  action  of  aqueous  ammonia  on  this  mixture  of 
isomerides,  crystallises  with  2H20  in  flat  prisms  melting  at  195°  (corr.), 
the  anhydrous  form  melting  and  decomposing  at  230°  (corr.).  Ethyl 
a-bromoisohexoylaspartcite  crystallises  in  long,  fine  leaflets  melting  at 
61 — 62°  (corr.) ;  the  corresponding  acid  separates  in  colourless,  crystal¬ 
line  aggregates  which  melt  at  152 — 154°  (corr.).  Leucylaspartic  acid , 
CH2Pr^*CH(NH2)-C0-NH*CH(C02H)-CH2-C02H,  formed  from  the 
foregoing  by  the  prolonged  action  of  aqueous  ammonia,  crystallises 
with  1H20  and  melts  and  decomposes  at  180 — 182°  (corr.).  Diethyl 
fumaryldiglycine,  prepared  by  condensing  fumaryl  chloride  with  ethyl 
glycine  in  cold  ethereal  solution,  melts  at  211°  (corr.)  ;  on  hydrolysis 
with  sodium  hydroxide,  it  yields  fumaryldiglycine, 

C2H2(C0*NH-CH2-C02H)2, 

crystallising  in  colourless,  oblique,  four-sided  plates  melting  and  decom¬ 
posing  at  290°  (corr.).  On  heating  with  aqueous  ammonia  for  four 
hours  under  pressure  at  100°,  inactive  asparagylmonoglycine  is  formed. 
This  separates  from  water  in  tiny  crystals  and  melts  at  148°  (corr.) ; 
boiling  with  hydrochloric  acid  converts  it  into  glycine  and  ^'-aspartic 
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acid.  Diethyl fumaryldialanine  melts  at  203 — 205°  (corr.) ;  fumaryl- 
alanine  separates  in  microscopic  rhombs  melting  and  decomposing  at 
275°  (corr. ).  A spartyldialanine , 

C02H-CHMe*NH-C0*CH2*CH(NH2)-CG-NH-CHMe*C0iiH, 
prepared  by  the  action  of  ammonia  on  fumaryldialanine,  crystallises 
with  2H20  and  melts  at  115°  (corr.),  solidifies  to  a  mass  of  fine  leaflets 
and  melts  again  at  150°  (corr.). 

j Ethyl  fumaryldiaspartate ,  prepared  by  the  interaction  of  fumaryl- 
chloride  with  much  ethyl  aspartate,  melts  at  195°.  Chlorosuccinyl - 
dialanine ,  CO^H'CHMe-NH-CO-CH./CHCl-CO-NH-CHMe-CO^H, 

prepared  from  alanine  and  chlorosuccinyl  chloride,  crystallises  in  long 
prisms  melting  and  decomposing  at  210°  (corr.). 

Diethyl  aspartate  is  conveniently  prepared  by  the  action  of  hot 
alcohol  saturated  with  dry  hydrogen  chloride  on  asparagine.  When 
exposed  to  the  action  of  anhydrous  liquid  ammonia,  it  is  converted 
into  a  mixture  of  aspartic  diamide  and  asparaginimide.  Aspartic 
diamide ,  ]N^2#CO'CH2*CH(NH2)*CO*NH2,  melts  at  131°,  reacts 
strongly  alkaline,  and  gives  a  brilliant  biuret  coloration  ;  characteristic 
salts  could  not  be  prepared.  In  methyl-alcoholic  solution  it  has 
[a]D  about  -  7°. 

Ethyl  2  :  5-d ike t op iperazine-3  :  Q-diacetate, 

002Et-CH2.0H<?T^>CH-CH2-C02Et, 

is  best  prepared  by  boiling  ethyl  aspartate  in  presence  of  a  small 
quantity  of  zinc  chloride  for  48  hours  :  it  crystallises  in  colourless 
needles  melting  at  179 — 180°  (corr.).  The  ester  is  hydrolysed  by 
dilute  barium  hydroxide  and  the  solution  gives  a  precipitate  with  silver 
nitrate,  probably  the  silver  salt  of  the  acid.  This  ester  is  converted  by 
liquid  anhydrous  ammonia  into  diketopiperazinediacet  amide , 

nh2-co*ch2-ch<^(?’^S>ch*ch2-oo-nh2, 

identical  with  the  asparaginimide  described  by  Korner  and  Menozzi 
(Abstr.,  1887,  1031);  the  formula  ,  deduced  by 

these  authors,  should  therefore  be  doubled.  E.  F.  A. 

Reduction  of  a-Oximino-esters  ;  Synthesis  of  Homologues 
of  Glycine  and  their  Esters.  Louis  Bouveault  and  Bene  Locquin 
(j Bull.  Soc.  chim.,  1904,  [iii],  31,  1176 — 1180). — The  a-oximino-esters 
may  be  conveniently  reduced  to  the  corresponding  a-amino- esters  by 
reduction  with  either  aluminium  amalgam  or  sodium  amalgam.  In 
both  processes  there  is  formed,  in  addition  to  the  amino-ester  and 
amino-acid,  a  small  quantity  of  the  ester  of  the  corresponding  hydroxy- 
acid.  The  reduction  of  a-oximino-esters  to  the  corresponding  amino- 
esters  by  aluminium  amalgam  is  somewhat  unexpected  in  view  of 
Bouveault  and  Wahl’s  observation  that  the  a-nitroethylenes  are  con¬ 
verted  by  this  reagent  into  aldoximes.  The  further  reduction  in 
the  present  case  appears  to  be  due  to  the  influence  of  the  carboxyethyl- 
group  (compare  Abstr.,  1901,  i,  114).  When  ethyl  oximinofsobutyl- 
acetate,  CHMe2*CH2'C(N0H)*C02Et,  is  reduced  with  aluminium 
amalgam,  there  is  formed  some  ethyl  a-hydroxyi&ohexoate ;  this  is 
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a  colourless,  oily  liquid,  which  boils  at  82°  under  10  mm.  pressure 
and  has  a  sp.  gr.  0*9832  at  0°/4°.  T.  A.  H. 

New  Synthesis  of  Racemic  Leucine.  Louis  Bouveault  and 
Rene  Locquin  {Bull.  Soc.  chirm .,  1904,  [iii],  31,  1180 — 1183.  Com¬ 
pare  preceding  abstract). — Ethyl  a-aminovsohexoate ,  produced  by  the 
reduction  of  ethyl  a-oximinozsohexoate, 

CHMe2-CH2*C(N0H)*C02Et, 

is  a  colourless,  mobile  liquid  with  a  disagreeable  odour  :  it  boils  at 
94°  under  16  mm.  pressure,  has  a  sp.  gr.  0*9765  at  0°/4°,  and  when 
treated  with  potassium  cyanate  furnishes  the  corresponding  carbamide, 
CHMe2,CH2,CH(NH,C0*NH2)*C02Et,  which  crystallises  in  white 
needles  from  a  mixture  of  ether  and  light  petroleum  and  melts  at 
92  —  93°.  On  prolonged  ebullition  with  water,  the  ethyl  ester  yields 
the  corresponding  acid  (formed  also  in  the  reduction  of  the  oximino- 
ester),  which  is  identical  with  r-leucine.  The  synthetic  material 
melted  at  290°,  the  benzoyl  derivative  at  139 — 440°  (corr.),  the 
benzenesulphonate  at  145 — 146°  (corr.),  and  the  2  : 5-diketo-3  :  6-di- 
zsobutylpiperazidine  (leucinimide),  produced  by  spontaneous  change  of 
the  ethyl  ester,  at  265°.  These  melting  points  were  determined  on  the 
Maquenne  block  and  differ  slightly  from  those  recorded  by  Schulze  and 
Likiernik  (Abstr.,  1891,  681  ;  1893,  i,  309)  and  Eischer  {ibid.,  1900,  i, 
646).  T.  A.  H. 

Preparation  of  Crystallised  Taurocholic  Acid.  Olof  Hammar- 
sten  {Zeit.  physiol.  Chem .,  1904,  43,  127 — 144). — Crystallised  tauro¬ 
cholic  acid  may  be  obtained  by  the  following  process.  A  2  per  cent, 
aqueous  solution  of  the  sodium  salt  is  mixed  with  a  2  per  cent, 
solution  of  hydrochloric  acid,  then  saturated  with  sodium  chloride, 
filtered  if  necessary,  and  mixed  with  ether  and  shaken,  when  crystals 
begin  to  appear  after  several  hours.  A  simpler  method  is  to  dissolve 
the  taurocholate  in  alcohol  containing  a  little  water,  acidify  with  hydro¬ 
chloric  or  sulphuric  acid,  filter,  and  then  add  ether  to  the  filtrate  until 
a  marked  opalescence  is  observable.  The  presence  of  a  small  amount  of 
water  is  absolutely  necessary,  as  otherwise  the  acid  is  deposited  in  an 
amorphous  condition.  After  several  solutions  in  alcohol  and  precipita¬ 
tions  with  ether,  the  acid  is  obtained  free  from  mineral  matter.  The  acid 
obtained  from  different  biles  has  the  same  properties.  It  crystallises  in 
long  needles  or  large  prisms,  has  a  characteristic  sweet  taste,  is  readily 
soluble  in  water  or  alcohol,  but  is  insoluble  in  ether,  benzene,  or 
acetone,  and  is  not  deliquescent.  When  heated  at  100°,  it  gradually 
decomposes. 

Details  are  given  for  the  extraction  of  taurocholic  acid  from  the 
bile  of  haddocks,  oxen,  and  dogs.  Dogs'  bile  yields,  in  addition  to  the 
ordinary  acid,  a  second  crystalline  taurocholic  acid  with  a  much  more 
bitter  taste.  On  hydrolysis  with  8  per  cent,  sodium  hydroxide  at  100°, 
this  acid  yields  a  cholic  acid  melting  at  182°.  J.  J.  S. 

The  Stereochemistry  of  Chromium.  I.  Paul  Pfeiffer  [and, 
in  part,  P.  Koch,  G.  Lando,  and  A.  Trieschmann]  (Ber ,  1904,  37, 
4255—4290.  Compare  Abstr.,  1900,  i,  559,  688  ;  1901,  ii,  659  ;  1902, 
i,  138,  728  ;  1903,  i,  464,  612).— The  diacidodiethylenediaminechromium 
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salts,  [En2CrX2]X  (where  En  =  ethylenediamine),  can  exist  in  two 
stereoisomeric  modifications,  the  cis-  and  ^rcms-forms.  The  dithiocyano- 
diethylenediaminechromium  salts  described  in  Abstr.,  1902,  i,  138  are 
the  tfnms-salts. 

cis -Dithiocyanodiethylenediaminechromium  thiocyanate ,  prepared  by 
adding  potassium  thiocyanate  to  a  solution  of  the  m-dichloro-chloride 
(violet  salt),  crystallises  from  warm  water  in  orange  scales  or  needles. 
No  tfraws-salt  is  produced.  A  mixture  of  the  two  isomerides  is  obtained 
on  warming  potassium  chromium  thiocyanate  with  ethylenediamine  or 
on  warming  the  luteo-thiocyanate,  [CrEn3](SCN)3,  with  potassium 
thiocyanate,  and  may  be  separated  by  crystallisation  from  water. 

cis -Dithiocyanodiethylenediaminecliromium  chloride , 

[En2Cr(SCN)2]Cl,H20, 

prepared  by  heating  the  thiocyanate  with  hydrochloric  acid,  forms 
glistening,  ruby-red  needles,  and  is  less  soluble  in  water  than  the 
tfrcms-salt.  The  cis-bromide  also  contains  H20,  and  forms  ruby-red, 
prismatic  needles ;  the  cis -mercuri-iodide,  [En2Cr(SCN)2]I,HgI2,  is  a 
fine,  crystalline,  orange  precipitate.  The  nitrate  forms  small,  reddish- 
orange  needles.  The  cis  -hydrogen  sulphate  forms  star-shaped  groups  of 
orange  needles  containing  1^H20. 

Bromoaquodiethylenediaminechromium  bromide ,  [En2Cr (OH2)  Br] Br2, 
prepared  by  converting  green  chromium  chloride  hydrate  into  the 
pyridine  compound  (Abstr,,  1902,  i,  728),  evaporating  with  ethylene¬ 
diamine,  and  adding  fuming  hydrobromic  acid,  crystallises  in  red 
leaflets. 

cis -Dichlorodie  thylenediaminechromium  chlori  dey  [  En  2Cr  Cl>2  ]  C1,H20, 
may  be  prepared  from  the  pyridine  compound  and  hydrochloric  acid,  or 
by  heating  the  luteo-chloride  at  160°,  or  by  passing  a  current  of  chlorine 
through  an  aqueous  suspension  of  the  dithiocyano-thiocyanate,  and 
crystallises  in  reddish-violet  needles,  becoming  anhydrous  at  100°. 
Evaporation  with  concentrated  hydrochloric  acid  and  mercuric  chloride 
partially  converts  it  into  the  green  £m?is-dichloro-chloride. 

The  cis -dichloro-bromide  is  precipitated  by  hydrobromic  acid  in  small, 
violet  needles  containing  H20  and  becoming  anhydrous  at  100°.  The 
iodide ,  nitrate ,  thiocyanate ,  dAthionate ,  and  hydrogen  sulphate  form  violet 
needles  and  are  anhydrous ;  the  platinichloride  forms  a  violet  precipi¬ 
tate  and  contains  12H00. 

LA 

trsms-Dichlorodiethylenediaminechromium  chloridey  prepared  by  the 
action  of  chlorine  on  the  £raws-dithiocyano-thiocyanate,  forms  green  or 
blue,  strongly  dichroic  crystals  of  the  composition 

[En2CrCl2]Cl,HCl,2H20, 

passing  into  the  green,  normal  chloride  at  100°.  On  evaporating  with 
hydrochloric  acid,  after  exposure  to  daylight,  the  violet  c^s-salt  is 
obtained. 

The  trans -dichloro-bromide  forms  small,  rhombic  tablets,  which  are 
green  by  reflected,  red  by  transmitted,  light.  The  iodide ,  thiocyanate , 
and  nitrate  form  greyish-green  crystals,  becoming  pure  green  on  heat¬ 
ing,  but  recovering  their  original  colour  on  cooling. 

The  configuration  of  the  isomerides  is  determined  by  their  relation 
to  the  oxalo-derivative.  On  warming  the  ciVdichloro-chloride  with 
potassium  oxalate,  glistening,  carmine-red  crystals  of  a  complex  salt , 
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[En2Cr(0204)][EnCr(C204)2PiH20?  are  obtained,  becoming  anhydrous 
at  100°.  Hydrobromic  acid  converts  it  into  Werner  and  Schwarz’s  oxalo- 
bromide,  [En2Cr(C204)]Br.  The  imns-chloride,  on  similar  treatment, 
yields  a  red,  complex  salt  containing  the  unaltered  £rtms-dichloro- 
group,  [En2CrCl2].  Hydrochloric  acid  converts  the  oxalodiethylene- 
diaminechromium  iodide  into  the  m-dichloro-iodide,  no  £?rms-compound 
being  produced. 

The  stereochemical  relations  of  the  compounds  described  are 
summarised  in  tabular  form,  and  a  comparison  is  made  between  the 
complex  chromium  and  cobalt  salts.  C.  H.  D. 

Action  of  Acid  Amides  on  Aldehydes.  Albert  Reich  (Monatsh., 
1904,  25,  933 — 942). — z'soButaldehyde  and  formamide,  wheii  heated 
together  at  170 — 180°  in  presence  of  pyridine,  form  a  small  amount  of 
iso butylidenediformamide,  CHMe2'CH(NH‘OOH)2,  which  crystallises 
in  colourless  needles,  melts  at  172°,  decomposes  when  distilled  under 
reduced  pressure,  is  easily  soluble  in  ether,  less  so  in  alcohol,  and  only 
slightly  so  in  water,  and  is  hydrolysed  by  dilute  sulphuric  acid,  the 
product  reducing  ammoniacal  silver  solution  and  yielding  ammonia 
when  warmed  with  aqueous  potassium  hydroxide. 

Propaldehyde  and  acetamide  react  at  170 — 180°  in  presence  of 
pyridine  to  form  projyylidenediacetamide ,  CHEt(YHAc)2,  which  crystal- 
lises  in  small,  silky  needles,  melts  at  188°,  decomposes  when  distilled, 
is  easily  soluble  in  alcohol,  ether,  or  phenol,  and,  when  boiled  with 
dilute  sulphuric  acid,  is  hydrolysed  to  propaldehyde,  ammonia,  and 
acetic  acid,  G.  Y. 

Action  of  Acetamide  on  Aldehydes,  and  of  Formamide  on 
Acetophenone.  Max  Beich  ( Monatsh .,  1904,  25,  966 — 978.  Com¬ 
pare  preceding  abstract). — When  heated  at  180°  in  presence  of  pyridine, 
zsobutaldehyde  and  acetamide  form  iso butylidenediacetamide, 

CHPr0(NHAc)2, 

which  crystallises  in  colourless  needles,  commences  to  sublime  at  214°, 
melts  and  decomposes  at  216°,  is  easily  soluble  in  alcohol,  ether,  phenol, 
or  bromoform,  and  is  hydrolysed  by  boiling  dilute  sulphuric  acid  or 
10  per  cent,  aqueous  potassium  hydroxide  to  ^sobutaldehyde,  ammonia, 
and  acetic  acid. 

Hexaldehyde  and  acetamide,  in  presence  of  pyridine  at  180—185°, 
form  hexylidenedicicetamide ,  CH2Pra*CH2*CH(!SlHAc)2 ;  it  crystallises 
in  leaflets,  melts  at  145°,  is  easily  soluble  in  alcohol,  ether,  or  phenol, 
and  is  hydrolysed  by  dilute  sulphuric  acid  to  hexaldehyde,  ammonia, 
and  acetic  acid. 

When  heated  with  zinc  chloride  at  170 — 180°,  acetophenone  and 
formamide  yield  s-triphenylbenzene  and  a  substance  which  crystallises 
in  leaflets  and  small,  slender  needles,  melts  at  60°,  has  a  slight,  pleasant 
odour,  does  not  evolve  ammonia  when  treated  by  Kjeldahl’s  nitrogen 
method,  and  is  probably  a  mixture  of  phenylpyrimidine  (9  parts)  and 
diphenylpyridine  (2  parts).  G.  Y. 

5  : 5-Dial kylbarbituric  Acids  and  the  Ureides  of  the  Dialkyl- 
acetic  Acids.  Emil  Fischer  and  Alfred  Dilthey  ( Annalen ,  1904, 
335,334  —  368). — 5  : 5-Diethylbarbituric  acid  (Conrad  and  Guthzeit, 
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Abstr.,  1883,  314)  is  formed  (yield,  70  per  cent,  of  the  theoretical)  by 
the  action  of  sodium  ethoxide  on  ethyl  diethylmalonate  and  carbamide 
in  absolute  alcoholic  solution  at  105 — 108°,  or  by  the  action  of  diethyl- 
malonic  chloride  on  carbamide.  It  crystallises  from  water  in  large, 
colourless,  spear-like  crystals,  melts  at  191°  (corr.),  sublimes  slowly 
at  100°,  is  moderately  soluble  in  hot  water  or  alcohol,  but  only 
slightly  so  in  .  ether,  and  has  a  bitter  taste  ;  it  has  a  slightly  acid 
reaction  to  litmus,  and  is  easily  soluble  in  aqueous  alkali  hydroxides, 
ammonia,  calcium  hydroxide,  or  baryta  solutions.  The  sodium  salt, 
C8Hu03N2Na,  forms  glistening  crystals  and  is  decomposed  by  carbon 
dioxide  in  aqueous  solution. 

5  : 5-Dimethylbarbituric  acid  is  formed,  in  a  yield  of  39  per  cent,  of 
the  theoretical,  by  the  condensation  of  ethyl  dimethylmalonate  with 
carbamide  in  presence  of  sodium  ethoxide.  It  crystallises  from  methyl 
alcohol  in  leaflets,  melts  at  279°  (compare  Thorne,  Trans,,  1881,  39, 
545),  and  is  more  soluble  in  water  than  the  diethyl  acid.  The  sodium 
salt,  C6H608N2Na2,  is  obtained  as  a  white,  crystalline  mass. 

S-Methyl-S-ethylbarbituric  acid ,  CMeEt^QQ.^^^CO,  crystallises 

in  long,  flat  needles  and  melts  at  212°  (corr.).  b-Methyl-5-propylbarbituric 
acid  melts  at  182°  (corr.).  5  :  h-Dipropylbarbituric  acid , 

prepared  by  the  condensation  of  ethyl  dipropylmalonate  and  carb¬ 
amide  in  presence  of  sodium  ethoxide,  or  by  the  action  of  dipropyl- 
malonic  chloride  on  carbamide,  crystallises  in  colourless  plates  and 
melts  at  145°  (corr.) ;  the  sodium  salt,  C10Hlf>O3N2Na,  crystallises  in 
short  prisms.  <)-Ethyl-5-propylbarbituric  acid  crystallises  in  long, 
colourless,  glistening  needles  and  melts  at  146°  (corr.).  5  : 5-ZH*iso- 
butylbarbituric  acid  crystallises  in  thin,  colourless  leaflets  and  melts  at 
173  5°  (corr.).  5  '.b-Diisoamylbarbituric  acid  crystallises  in  slender, 
colourless  needles  and  melts  at  172°  (corr.).  5:5 -Dibenzylbarbituric 
acid  crystallises  in  colourless  plates  and  melts  at  222°  (corr.). 

l-Methyl-5  :  5-diethylbarbituric  acid ,  CEt2<^Qj^g^CO,  obtained 

from  ethyl  diethylmalonate  and  methylcarbamide,  forms  colourless 
needles  and  melts  at  154*5°  (corr.).  1  -Pkenyl-§  \§-dieihylharbitutic 

acid,  CEt2<°°;™>CO,  crystallises  in  thin,  colourless,  glistening 

leaflets  and  melts  at  197°  (corr.).  1  :  3  : 5  :  h-Tetraethylbarbituric  acid , 

CEt2<^QQ#^p^^>CO,  prepared  by  the  action  of  diethylmalonic  chloride 

on  s-diethylcarbamide  at  120 — 130°,  is  a  colourless  oil,  boils  at 
125*5 — 126°  (corr.)  under  8*8  mm.  pressure,  has  an  ester  odour,  and  is 
volatile  with  steam. 

3 -Thio-5  :  5 -diethylbarbituric  acid ,  CEt2<^QQ.^  obtained  by 

the  condensation  of  ethyl  diethylmalonate  with  thiocarbamide  in  pre¬ 
sence  of  sodium  ethoxide  at  105°,  crystallises  in  yellow  needles,  melts 
at  180°  (corr.),  and  is  moderately  soluble  in  hot  water,  from  which  it 
crystallises  in  flat  plates  or  prisms. 
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5  : b-Diethylmalonylguanidine ,  formed  from 

ethyl  diethylmalonate  and  guanidine  in  presence  of  sodium  ethoxide, 
or  by  the  action  of  diethylmalonic  chloride  or  guanidine,  crystallises  in 
slender,  colourless  needles  and  decomposes  without  melting  when 
heated.  5  :  b-Dipropylmalonylguanidine  crystallises  in  white  leaflets 
or  plates,  melts  at  93°,  and  forms  a  crystalline  nitrate ;  the  hydro¬ 
chloride  crystallises  in  slender  needles  or  thick  prisms. 

b-Methy  (barbituric  acid ,  obtained  by  the  con¬ 

densation  of  ethyl  methylmalonate  and  carbamide  in  presence  of  sodium 
ethoxide,  crystallises  in  microscopic  plates  or  prisms,  melts  at 
202 — 203°  (corr.),  has  an  acid  taste  and  reaction,  and  is  easily  soluble 
in  boiling  water,  but  only  slightly  so  in  alcohol ;  the  sodium  salt, 
Ci0HiiO6N4Na,  forms  small,  rose-coloured  crystals,  and,  on  addition  of 
the  calculated  quantity  of  a  mineral  acid,  yields  the  neutral  sodium 
salt.  5-Ethylbarbituric  acid  is  found  to  melt  at  194°  (corr.)  (compare 
Conrad  and  Guthzeit,  loc.  cit .) ;  when  dissolved  in  aqueous  sodium 
hydroxide  and  treated  with  ethyl  iodide,  it  yields  diethylbarbituric 

acid.  5 -Projiy  (barbituric  acid ,  CHPr<C^QQ^g^>CO,  melts  at  208° 


(corr.)  •  5-iso propylbarbituric  acid  crystallises  in  long,  thin  plates  and 
melts  at  216°  (corr.). 

5 -Bromo-b-methylbarbituric  acid ,  CBrMe-'dQQ^g^CO,  formed  by 


shaking  methylbarbituric  acid  with  bromine  water,  forms  colourless 
crystals,  melts  at  192*5°  (corr.),  and,  when  treated  with  alcoholic 

ammonia,  yields  b-methyluramil ,  NHg’CMe^QQ.^^^CO,  which  sepa¬ 


rates  from  water  in  colourless  crystals,  melts  at  237°  (corr.),  and  is 
more  stable  towards  oxidising  agents  than  is  uramil.  b-Ethyluramil , 

NH2*CEt<^Q  obtained  from  ethylbromobarbituric  acid 


(Conrad  and  Guthzeit),  melts  and  undergoes  slight  decomposition  at 
216°  (corr.). 

The  ureides  of  dialkylmalonic  acids  are  formed,  sometimes  along 
with  the  ureides  of  the  corresponding  dialkylacetic  acids,  by  the  action 
of  fuming  sulphuric  acid  on  the  mixture  of  dialkylmalonic  acid  and  carb¬ 
amide.  Ureidodiethylmalonic  acid,  NH2*C0*NH*C0*CEt2*C02H,  crys¬ 
tallises  in  thin,  colourless  leaflets,  melts  and  decomposes  at  162°  (corr.), 
and  has  an  acid  taste  and  reaction.  Ureidodipropylmalonic  acid, 
NH2*C0*NH*C0*CPr2‘C02H,  melts  and  decomposes  at  147°  yield¬ 
ing  dipropylacetylcarbamide,  which  crystallises  in  slender  needles  and 
melts  at  192*5°. 

The  action  of  fuming  sulphuric  acid  on  a  mixture  of  dimethyl- 
malonic  acid  and  carbamide  leads  to  the  formation  of  5  :  5-dimethylbar- 
bituric  acid. 

The  ureides  of  dialkylacetic  acids  are  also  formed  by  the  action 
of  phosphorus  oxychloride  on  a  mixture  of  the  acid  and  carbamide. 
a-Ethylbutyrylcarbamide,  CHEt2*CO*NH*CO*NH2,  crystallises  in  colour¬ 
less,  slender  needles,  melts  at  207*5°  (corr.),  is  moderately  soluble  in 
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hot  water,  and  is  insoluble  in  dilute  alkali  hydroxides.  When  heated 
with  hydrochloric  acid  of  sp.  gr.  1*19  in  a  sealed  tube  at  100°,  it  is 
hydrolysed  with  formation  of  a-ethyl butyric  acid  and  carbamide. 
a-Meth ylbutyrylcarbamide,  CHMeEt*CONH*CO*NH2,  crystallises  in 
colourless  needles,  melts  at  178 -5°  (corr.),  and  is  easily  soluble  in  hot 
water.  G.  Y. 

Influence  of  the  Nature  of  the  Anode  on  the  Electrolytic 
Oxidation  of  Potassium  Ferrocyanide.  Andre  Brochet  and 
Joseph  Petit  ( Compt .  rend.,  1904,  139,  855 — 857.  Compare  Abstr., 
1903,  ii,  352  ;  1904,  ii,  229,  230,  414).— When  a  solution  of 
potassium  ferrocyanide  is  electrolysed  in  a  vessel  provided  with  a 

diaphragm,  potassium  ferricyanide  and  ferrocyanic  acid  are  formed  at 

iv 

the  anode  by  the  action  of  the  anion,  Fe(CN)6,  on  the  potassium  ferro¬ 
cyanide  and  the  water  respectively  according  to  the  equations  : 

(1)  2Fe(CN)6V+  6K4Fe(CN)6  -  8K3Fe(CN)6 ; 

(2)  Fe(CN)g  +  2H20  -  H4Fe(CN)fl  +  02. 

If,  however,  the  anode  is  a  metal  capable  of  forming  a  ferrocyanide, 
the  yield  of  the  ferricyanide  is  diminished ;  and  of  the  sixteen  different 
metals  examined  in  this  respect,  good  yields  of  ferricyanide  were 
obtained  with  such  metals  as  platinum,  which  does  not  form  a  ferro¬ 
cyanide,  iron,  which  does  not  readily  do  so,  and  with  copper,  which  is 
readily  attacked,  whilst  magnesium,  aluminium,  and  silver  behaved 
like  soluble  anodes.  The  experiments  were  conducted  in  a  nickel 
vessel  which  served  as  cathode,  provided  with  a  porous  cell  containing 
the  anode ;  at  the  end  of  each  experiment,  the  anode  solution  was 
measured,  the  unchanged  ferrocyanide  in  a  definite  volume  estimated 
by  means  of  potassium  permanganate  in  acid  solution  (Haen’s  method) ; 
in  another  quantity  of  the  solution,  the  ferricyanide  was  reduced  by 
means  of  hydrogen  peroxide  in  alkali  solution,  and  the  total  ferro¬ 
cyanide  estimated ;  the  difference  between  the  two  results  gave  the 
amount  of  salt  oxidised  by  electrolysis.  M.  A.  W. 

Blue  Iron-cyanogen  Compounds.  Karl  A.  Hofmann,  O.  Heine, 
and  F.  Hochtlen  ( Annalen ,  1904,  337,  1 — 36.  Compare  Abstr., 
1900,  i,  591). — In  a  detailed  investigation  of  the  properties  and  com¬ 
position  of  the  blue  compounds  obtained  from  ferrous  and  ferric  salts 
and  ferro-  and  ferri-cyanides,  it  is  shown  that  the  soluble  Prussian 
blue  prepared  from  potassium  ferrocyanide  (1  mol.)  and  a  ferric  salt 
(less  than  1  mol.)  is  identical  with  soluble  Turnbull’s  blue,  prepared 
from  potassium  ferricyanide  (1  mol.)  and  a  ferrous  salt  (less  than 
1  mol.).  Both  are  potassium  ferric  ferrocyanides,  their  composition 
corresponding  very  nearly  with  the  formula  Fe(CN)6KH2Fe(OH)2 
(compare  Skraup,  Annalen ,  1877,  186,  371). 

The  insoluble  Prussian  blue,  which  is  obtained  by  addition  of 
excess  of  a  ferric  salt  or  a  mixture  of  a  ferrous  and  a  ferric  salt  to 
potassium  ferrocyanide,  is  identical  with  the  insoluble  Turnbull’s  blue 
prepared  by  addition  of  excess  of  a  ferrous  salt  to  potassium  ferri- 
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cyanide  and  washing  the  solid  with  full  exposure  to  air.  Both  are 
ferric  ferrocyanides,  Fe4[Fe(CN)6]3,10H2O. 

The  insoluble  greenish-yellow,  crystalline  solid  remaining  after  the 
preparation  of  prussic  acid  is  not  identical  with  the  precipitates 
obtained  from  ferrous  salts  and  ferrocyanides.  These  precipitates  are 
l^eadily  oxidised  by  the  air  to  soluble  or  insoluble  Prussian  blue,  whilst 
the  residue  is  incompletely  oxidised  by  the  air,  but  oxidised  by 
hydrogen  peroxide  to  Williamson's  violet.  Although  this  violet  has 
a  composition  identical  with  that  of  soluble  Prussian  blue,  it  differs 
from  it  in  many  respects,  more  especially  in  being  more  stable  towards 
alkalis.  It  is  suggested  that  it  is  a  polymeride,  and  probably  has  the 
composition  represented  by  the  formula 

KH[Fe(CN)6]<gggj>[Fe(CN)6]KH. 

In  that  case,  the  residue  from  the  preparation  of  prussic  acid  has  the 
constitution  K2[Fe(CN)6]<^e^[Fe(CN)6]K2,  being  the  corresponding 
ferrous  salt. 

The  blue  compounds,  Prussian  blue,  Turnbull’s  blue,  and  Williamson's 
violet,  are  all  obtained  when  a  mixture  of  ferricyanide  and  ferric  salt 
is  reduced  by  a  reagent  which  will  reduce  the  ferricyanide  but  not  the 
ferric  salt ;  such  a  reagent  is  hydrogen  peroxide.  In  neutral  or  feebly 
acid  solution,  Prussian  or  Turnbull’s  blue  is  formed,  whilst  in  strongly 
acid  solution  Williamson’s  violet  is  produced.  These  facts  all  demon¬ 
strate  that  in  these  substances  ferric  iron  is  combined  with  ferrocyanide 
and  in  no  case  ferricyanide  with  ferrous  iron. 

Attempts  to  prepare  ferric  ferrocyanide  by  the  action  of  alcoholic 
ferric  chloride  on  ferrocyanic  acid  led  to  the  production  of  substances 
which  contain  both  chlorine  and  alcohol.  According  to  the  proportions 
used  and  the  conditions,  temperature,  &c.,  two  or  three  different  com¬ 
pounds  were  formed  ;  they  are  dark  blue  powders  and  appear  to  be 
ferric  ferrocyanides  in  which  chlorine  is  still  combined  with  the  iron, 
and  in  which  ethyl  groups  partly  replace  the  hydrogen  of  the  ferro¬ 
cyanic  acid.  K.  J.  P.  0. 

Electrolytic  Preparation  of  Barium  Platinocyanide.  Andre 
Brochet  and  Joseph  Petit  [Bull.  Soc.  chim .,  1904,  [iff],  31, 1265 — 1269. 
Compare  Abstr.,  1904,  ii,  414). — A  solution  of  barium  cyanide, 
prepared  by  adding  hydrocyanic  acid  to  barium  hydroxide  suspended  in 
water,  is  electrolysed  in  a  vessel  closed  by  a  caoutchouc  stopper  provided 
with  four  holes,  two  of  which  carry  the  wires  leading  to  the  electrodes, 
the  third  a  thermometer,  and  the  fourth  a  funnel  closed  by  glass  wool 
to  absorb  splashes  of  liquid.  The  electrodes  consist  of  sheet  platinum 
suspended  by  thick  platinum  wire.  The  current  employed  is  about  20 
amperes,  and  the  whole  apparatus  is  placed  in  a  bath  of  water  so  that 
the  temperature  of  the  electrolyte  is  between  50°  and  60°  and  the 
operation  is  continued  for  about  8  hours.  Carbon  dioxide  is  then 
passed  through  the  liquid  and  the  precipitate  filtered  off,  washed,  and 
the  filtrate  and  washings  concentrated.  On  cooling,  some  barium  platino 
cyanide  crystallises  out,  and  more  may  be  procured  by  evaporating  the 
mother  liquor  to  dryness  and  extracting  with  methyl  alcohol.  The 
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platinocyanide  may  be  obtained  in  small,  green  crystals  by  crystallisa¬ 
tion  from  solutions  of  barium  cyanide,  and  in  this  condition  is  markedly 
fluorescent.  This  form  has  the  same  composition  as  the  ordinary  platino¬ 
cyanide,  BaPt(CN)4,4H20,  and  not,  as  stated  by  Dammer,  that  repre¬ 
sented  by  the  formula  Ba6Pt5(CN)2£,22H20.  T.  A.  II. 

Theory  of  the  Grignard  Reaction  and  a  New  Method  for 
the  Preparation  of  Organo-magnesium  Compounds.  Wladimir 
Tschelinzeff  (. Ber .,  1904,  37,  4534 — 4540). — Grignard’s  organo- 
magnesium  compounds  may  be  prepared  in  the  presence  of  benzene  to 
which  a  small  amount  of  ether  or  anisole  has  been  added,  or  even  in 
benzene  or  toluene  solution  alone  if  a  sufficiently  high  temperature  is 
employed  (compare  Briihl,  Abstr.,  1903,  i,  314;  1904,  i,  139,  435  ; 
Malmgren,  Abstr.,  1903,  i,  710).  The  ether  thus  appears  to  be  a 
catalytic  agent,  and  the  reaction  is  represented  as  occurring  in  the 

two  stages :  R.,0  +  R'X  =  R20<^  and  R20<®  +  Mg  =  R-Mg-X  +  R20. 

When  only  a  small  amount  of  ether,  or  when  no  ether,  is  used,  the 
organo-magnesium  compound  separates  as  a  solid  without  ether  of 
crystallisation.  It  is  also  shown  that  a  small  amount  of  a  tertiary 
amine,  dimethylaniline,  can  be  used  in  place  of  ether  for  the  pre¬ 
paration  of  organo-magnesium  compounds  in  the  presence  of  benzene, 
hexane,  turpentine,  &c.  The  magnesium  compound  separates  as  a 
white,  flocculent  mass  having  the  composition  R*Mg*X.  J.  J,  S. 


Electrolytic  Oxidation  of  the  Hydrocarbons  of  the  Benzene 
Series.  I.  Hydrocarbons  containing  the  Methyl  Group. 

H.  D.  Law  and  F.  Moelavo  Perkin  ( Trans .  Faraday  Soc .,  1904,  1, 
Reprint,  1 — 11). — When  an  emulsion  of  toluene  with  dilute  acid  or 
alkali  is  electrolysed,  complete  oxidation  to  carbon  dioxide  and  water 
takes  place.  The  electrolytic  oxidation  is  best  carried  out  by  dis¬ 
solving  the  hydrocarbon  in  acetone  and  stirring  with  20  per  cent, 
sulphuric  acid  in  the  anode  cell,  anodes  of  platinum  gauze  being 
employed.  Lead  cathodes  in  a  solution  of  sulphuric  acid  or  sodium 
sulphate  are  used.  The  current  density  is  1 — 2  amperes  at  the  anode 
and  the  F.M.F.  about  4  volts;  the  temperature  must  be  kept  low. 

In  each  of  the  cases  examined,  the  product  is  the  aldehyde,  a  small 
quantity  of  a  neutral  compound,  probably  the  corresponding  alcohol, 
being  formed  at  the  same  time.  When  several  methyl  groups  are 
present,  only  one  of  them  is  oxidised  to  the  aldehydic  group.  The 
addition  of  oxygen  carriers  has  no  influence  on  the  result. 

o  -Tolualdehydesemicarbazone  crystallises  from  amyl  alcohol  in 
small,  white  needles  melting  at  196°;  p- tolualdehydesemicarbazone 
forms  small,  white  plates  melting  at  215°;  the  phenylhydrazone  is 
yellow,  becoming  red  on  exposure  to  light,  and  melts  at  113°.  The 
mixture  of  monoaldehydes  obtained  from  ^-cumene  yields  a  semi - 
carbazone,  forming  pearly- white  plates  and  melting  at  2 15 ‘5°.  3  :  5 -Di- 
methylbenzaldehyde ,  obtained  from  mesitylene,  boils  at  218 — 219°;  the 
semicarbazone  forms  pearly  plates  and  melts  at  201*5°.  C.  H.  D. 
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Fluorobenzene  and  some  of  its  Derivatives.  [Arnold  F. 
Holleman  and]  J.  W.  Beekman  ( Rec .  Trav.  Chim .,  1904,  23,  225 — 256). 
— Most  of  the  results  given  in  this  paper  have  already  appeared  in 
Abstr.,  1904,  i,  232  and  486.  The  present  paper  gives  in  addition 
details  of  the  methods  and  apparatus  employed  and  the  yields  of  the 
various  products  obtained.  T.  A.  H. 

Simultaneous  Formation  of  Isomeric  Substitution  De¬ 
rivatives  of  Benzene.  X.  Nitration  of  Dichlorobenzenes. 

Arnold  F.  Holleman  {ITc.  Trav.  Chim.,  1904,  23,  357 — 379.  Compare 
Abstr.,  1899,  i,  759;  1900,  i,  387,  638  ;  1901,  i,  318,  591  ;  1902,  i, 
87 ;  and  1903,  i,  623). — The  dichlorobenzenes  were  added  drop  by 
drop  to  nitric  acid  cooled  to  0°  or  -  30°.  In  the  case  of  o-dichloro- 
benzene,  the  principal  product  in  each  case  was  1  :  2-dichloro-4-nitro- 
benzene,  and  there  was  formed  of  the  accessory  product,  1  :  2-dichloro- 
3-nitrobenzene,  7*2  per  cent,  at  0°  and  5*2  per  cent,  at  —30°.  With 
?w-dichlorobenzene,  the  principal  product  was  1  : 3-dichloro-4-nitro- 
benzene,  and  the  accessory  product,  1  :  3-dichloro-2-nitrobenzene,  was 
formed  to  the  extent  of  3*8  to  4*3  per  cent,  and  2*5  to  2  7  per  cent,  at 
0°  and  -  30°  respectively.  From  the  data  available,  it  was  considered 
unlikely  that  any  1  : 3-dichloro-5-nitrobenzene  was  formed  in  this 
reaction.  The  proportions  of  the  respective  isomerides  formed  were 
calculated  by  the  methods  already  described  {loc.  cit.).  The  results 
obtained,  taken  in  conjunction  with  those  previously  recorded  {loc.  cit.), 
show  that  the  amount  of  accessory  product  formed  increases  with  rise 
of  temperature.  In  the  nitration  of  dichlorobenzenes,  the  nitro-group 
takes  up  either  the  ortho-  or  para-position  with  regard  to  one  chlorine 
atom,  and  the  two  positions  which  may  be  occupied  are  symmetrical 
with  regard  to  the  second  atom  of  chlorine.  The  amount  of  accessory 
product  formed  during  nitration  is  less  in  the  case  of  the  dichloro¬ 
benzenes  and  the  halogenated  benzoic  acids  (Abstr.,  1900,  i,  387  and  591) 
than  in  the  case  of  chlorobenzene ;  this  is  due  to  the  influence  of  the 
second  chlorine  atom  and  of  the  carboxyl  group  in  the  two  cases,  and 
the  effect  is  about  twice  as  great  when  the  perturbing  group  is  in  the 
o-position  as  when  it  occupies  the  w-position.  1  :  2-Dichloro-3-nitro- 
benzene,  produced  together  with  1  :  4-chloro-3-nitrobenzene  and  hexa- 
chlorobenzene  (?)  by  chlorinating  o-chloronitrobenzene  in  presence  of 
antimony  chloride,  is  separated  from  its  isomeride  by  fractional  dis¬ 
tillation  and  recrystallisation  from  acetic  acid  ;  it  crystallises  in  silky 
needles  and  melts  at  59*9°,  boils  at  257- — 258°,  and  has  a  sp.  gr. 
1*4494  at  79*5°  (compare  Beilstein  and  Kurbatoff,  Abstr.,  1876,  632). 

1  :  2-Dichloro-4-nitrobenzene  melts  at  43°,  solidifies  at  40*5°,  boils  at 
255 — 256°,  and  has  a  sp.  gr.  1*4514  at  80*18°  (compare  Beilstein  and 
Kurbatoff,  Abstr.,  1875,  450).  1  : 3-Dichloro-2-nitrobenzene,  obtained 

from  jo-nitroaniline  by  the  method  described  by  Beilstein  and  Kurbatoff 
(Abstr.,  1879,  143),  which  was  simplified  in  various  ways,  crystallises 
from  alcohol  and  melts  at  7.0°,  solidifies  at  70*05°,  boils  at  130°  under 
8  mm.  pressure,  and  has  a  sp.  gr.  1*4094  at  79*9°.  1  :  3-Dichloro-4- 

nitrobenzene  (Beilstein  and  Kurbatoff,  Abstr.,  1876,  632)  melts  at 
31*5°  to  32°,  solidifies  at  30*45°,  boils  at  258*5°,  and  has  a  sp.  gr. 
1*4390  at  79*7°.  1  :  3-Dichloro-5-nitrobenzene  (Abstr.,  1875,  450), 
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prepared  by  chlorinating  ^-nitroaniline  and  diazotising  the  2  :  6-dichloro- 
3-nitroaniline  so  produced,  melts  at  65°,  solidifies  at  63T5°,  and  has 
sp.  gr.  1*4278  at  80’ 6°. 

The  specific  gravities  of  the  series  of  dinitroanisoles  and  dichloro- 
nitrobenzenes  are  tabulated  in  the  original ;  the  table  shows  that  there 
is  a  fairly  constant  difference  between  the  specific  gravities  of  the 
ortho-  and  meta-isomerides  in  the  two  series.  T.  A.  H. 


Nitration  of  Disubstituted  Benzenes.  Arnold  F.  Holleman 
( Proc ,  K.  Akad.  Wetensch.  Amsterdam ,  1904,  7,  266 — 269.  Compare 
Abstr.,  1903,  i,  623). — In  the  nitration  of  chlorobenzene  at  0°, 
29*8,  0*3,  and  69*9  per  cent,  of  o -,  m- ,  and ^-chloronitrobenzenes  are 
respectively  formed,  whilst  in  the  nitration  of  benzoic  acid,  18*5, 
80*2,  and  1*3  per  cent,  of  o-,  m-,  and  j9-nitrobenzoic  acids  are  respec¬ 
tively  formed.  If  the  carboxyl  and  chlorine  groups  did  not  modify 
each  other’s  directing  influence,  the  nitro-derivatives  obtained  in  the 
nitration  of  o-chlorobenzoic  acid  would  be  formed  in  the  proportion 
represented  by  (29  8  x  80  2) :  (69*9  x  80*2),  whilst  in  the  nitration  of 
wi-chlorobenzoic  acid  the  proportion  would  be  represented  by 
(29*8  x  18*5)  :  (69*9  x  18*5)  ;  the  proportions  actually  found  in  such 
cases  were,  however,  16  : 84  and  8*7  :91*3  respectively. 

Other  similar  cases  are  also  quoted.  A.  McK. 


Action  of  Potassium  Cyanide  on  w-Nitrostyrolene  [/?-Nitro- 
styrene].  M.  Holleman  (Rec.  Trav.  Chim .,  1904,  23,  283 — 297). — 
When  /3-nitrostyrene,  dissolved  in  alcohol,  is  treated  with  an  aqueous 
solution  of  potassium  cyanide  and  the  mixture  is  acidified  with  acetic 
acid,  there  is  precipitated  the  a  -form  of  a&-dinitro-fi-cyanQ-a.fi-dirphenyl- 
butane,  N02*CH2*CPh(CN),CHPh,CH2*N02,  whilst  the  /3-isomeride  of 
this  remains  dissolved  and  can  be  obtained  by  addition  of  excess  of 
water.  The  a-form  is  colourless,  crystallises  from  acetone  on  addition 
of  light  petroleum,  and  melts  at  180°  to  215°  according  to  the  rate  of 
heating.  The  /3-form  crystallises  from  warm  alcohol  and  melts  and 
decomposes  at  110*5°.  Both  forms,  when  heated  with  mineral  acids  in 
closed  tubes,  furnish  diphenylsuccinic  acid,  hydroxylamiue,  and  carbon 
dioxide  and,  when  treated  with  alkalis,  ami  troacetophenone  and  hydrogen 
cyanide.  Both  isomerides  reduce  ammoniacal  silver  nitrate  solution  in 
the  cold  and  the  a-form  is  oxidised  by  potassium  permanganate  forming 
nitrous  and  benzoic  acids.  The  formation  of  a8-dinitro-/3-cyano-a/3- 
diphenylbutane  from  /3-nitrostyrene  is  explained  in  a  manner  analogous 
to  that  suggested  by  Poppe  for  the  production  of  diethyl  cyanodi- 
phenylsuccinate  by  the  action  of  potassium  cyanide  on  ethyl  a-bromo- 
phenylacetate  (Abstr.,  1890,  504).  T.  A.  H. 


Formation  of  2-Acetyl-l  :  3-diketohydrindene  by  the  Inter¬ 
action  of  Phthalyl  Chloride  and  Acetylacetone.  Carl  Bulow  and 
MaxDeseniss  (Ber.,  1904,  37,  4379 — 4382). — Sodioacetylacetone  reacts 
in  ethereal  solution  with  phthalyl  chloride  forming  phthalylacetylacetone, 


CO<^^^f^>C'C(CMe)2,  which  crystallises 


in  colourless  needles  or 


rhombic  plates  melting  at  129°.  At  the  same  time,  owing  to  the 
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further  action  of  the  acid  chloride  on  the  acety lace  tone,  phthalyh 
acetonylene  is  formed,  which  at  once  undergoes  rearrangement  into 
2-acetyl-l  :  3-diketohydrindene  melting  at  110°.  The  presence  of  small 
quantities  of  phthalie  acid,  acetic  acid,  and  acetylacetone  in  the 
ethereal  solution  was  confirmed.  E.  F.  A. 

Action  of  Methylene  Chloride  and  Aluminium  Chloride  on 
Toluene.  James  Lavaux  ( Compt .  rend .,  1904,  139,  976 — 978). — The 
author  finds  that  the  compound  melting  at  232°  obtained  by  Friedel 
and  Craft  by  the  action  of  methylene  chloride  and  aluminium  chloride 
on  toluene  (Abstr.,  1887,  1102),  and  described  as  dimethylanthracene, 
is  a  mixture  of  three  isomeric  dimethylanthracenes  melting  at  240°, 
244’5°,  and  86°  respectively,  and  of  /5-monomethylanthracene.  An¬ 
schutz’s  dimethylanthracene,  melting  at  225°  and  obtained  by  the 
action  of  s-tetrabromoethane  and  aluminium  chloride  on  toluene 
(Abstr.,  1885,  768),  is  a  similar  mixture,  but  contains  none  of  the 
isomeride  melting  at  86°.  In  addition  to  the  anthracene  derivatives 
already  described,  di-ra-  and  di-jo-tolylmethanes  are  also  produced, 
together  with  benzene,  xylene,  and  their  homologues,  by  the  action  of 
methylene  chloride  and  aluminium  on  the  toluene,  and  the  course  of 
the  reaction  appears  to  be  (1)  the  formation  of  the  ditolylmethane 
derivatives  by  the  direct  action  of  toluene  on  the  methylene  chloride, 
(2)  the  interaction  of  this  compound  with  a  second  molecule  of 
methylene  chloride  to  form  a  hydride  of  dimethylanthracene,  which 
reacts  with  a  third  molecule  of  the  chloride  to  form  methyl  chloride 
and  the  corresponding  anthracene  derivative,  (3)  the  xylene  is  formed 
by  the  interaction  of  the  methyl  chloride  and  toluene  in  the  presence 
of  aluminium  chloride,  (4)  the  benzene  is  formed  from  the  toluene  by 
the  action  of  aluminium  chloride,  and,  finally,  (5)  the  /5-monomethyl- 
anthracene  is  the  product  of  the  reaction  of  benzene  and  toluene  with 
methylene  chloride.  M.  A.  W. 

Studies  in  the  Phenanthrene  Series.  XVI.  9  : 10-Dichloro- 
and  9 : 10-Dibromo-pbenanthrenes.  A  New  Mode  of  Forma¬ 
tion  of  o-Dichlorobenzene.  Julius  Schmidt  and  Gustav  Ladner 
(Ber.,  1904,  37,  4402 — 4405.  Compare  Abstr.,  1904,  i,  1035). — 
9 : 10 -Dichlorophenanthi'ene,  prepared  by  heating  9-bromo-10-nitro- 
phenanthrene  with  ammonium  chloride  for  6  hours  at  320°,  separates 
from  alcohol  in  needles  and  melts  at  160 — 161°.  It  may  also  be 
prepared  by  the  action  of  chlorine  on  phenanthrene. 

Similarly,  o-chlorobenzene  may  be  prepared  by  heating  o-bromo- 
nitrobenzene  with  ammonium  chloride  for  12  hours  at  320°.  This 
method  may  possibly  be  a  general  one  for  the  preparation  of  o-di- 
chloro-substitution  products  of  aromatic  compounds. 

9  :  10 -Dibromojohenanthrene,  prepared  in  a  similar  manner  from 
9-bromo-10-nitrophenanthrene  and  ammonium  bromide,  separates 
from  alcohol  in  needles  and  melts  at  181 — 182°.  A.  McK. 

Certain  Tri-jp-tolylmethane  Derivatives.  N.  E.  Tousley  and 
Moses  Gomberg  (J.  Amer.  Ghem.  Soc .,  1904,  20,  1516 — 1523).— It  has 
been  shown  by  Gomberg  and  Voedisch  (Abstr.,  1901,  i,  374)  that  by 
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the  action  of  aluminium  chloride  on  a  mixture  of  carbon  tetrachloride 
and  toluene  a  tritolylchloromethane  is  produced.  A  further  investiga¬ 
tion  of  this  substance  has  proved  it  to  be  the  tri-jt?-tolyl  derivative. 

Tri-p-tolylchloromethane  crystallises  from  ethyl  acetate  or  light 
petroleum,  melts  at  173°,  and  is  readily  soluble  in  benzene,  ether,  or 
carbon  disulphide.  A  synthesis  of  the  compound  has  been  effected  by 
the  action  of  magnesium  p-tolyl  iodide  on  ethyl  />-toluate. 

Tri-p-tolylcarbinol ,  C(C6H4Me)3*OH,  prepared  by  heating  the  chloride 
with  a  mixture  of  sulphuric  and  acetic  acids,  forms  large,  colourless 
crystals,  melts  at  94°,  and  is  soluble  in  ether,  alcohol,  benzene,  or 
carbon  disulphide,  but  only  slightly  so  in  light  petroleum.  An 
attempt  was  made  to  prepare  hydroxyphenyltri-^-tolylmethane  by  the 
condensation  of  the  carbinol  with  phenol  (compare  Baeyer  and  Yilliger, 
Abstr.,  1902,  i,  769),  but  without  success.  The  ethyl  ether,  obtained 
by  the  actio n  of  sodium  ethoxide  on  tri-p-tolylchloromethane,  crystal¬ 
lises  in  white,  slender  needles  and  melts  at  111°.  When  tri-p-tolyl- 
carbinol  or  its  ethyl  ether  is  treated  with  acetyl  chloride,  tri-y;-tolyl- 
chloromethane  is  produced. 

Tri-\>-tolylbromomethane ,  G(C6H4Me)3Br,  obtained  by  the  action  of 
hydrogen  bromide  on  tri-p-tolylcarbinol,  forms  yellow  crystals  and 
melts  at  165°.  When  this  compound  is  treated  with  bromine,  a 
perbromide ,  probably  a  pentabromide,  is  produced,  which  forms  orange- 
red  crystals.  A  periodide  was  also  obtained  which  crystallises  in  dark 
blue  crystals  with  a  metallic  lustre  and  melts  at  118 — 120°;  this 
compound  consists  either  of  the  tetra-  or  penta-iodide  according  to  the 
conditions  of  the  experiment. 

When  tri-p-tolylcarhinol  is  treated  with  hydrogen  iodide,  a  periodide 
of  tri-p-tolyliodomethane  is  formed,  which  melts  at  138°.  By  the 
action  of  hydrogen  iodide  on  a  solution  of  tri-p-tolylcarbinol  and 
iodine  in  carbon  disulphide,  the  pentaiodide  of  tri-p-tolyliodomethane 
is  produced,  which  forms  dark,  iridescent  crystals  and  melts  at  77°. 

Tri-p-tolylmethane ,  CH(C6H4Me)3,  obtained  by  the  reduction  of 
tri-/?-tolylchloromethane  with  zinc  and  acetic  acid,  distils  at  260 — 262° 
under  28  mm.  pressure. 

When  tri-jD-tolylcarbinol  is  oxidised  with  chromic  acid,  the  acid , 
C(C6H4’C02H)3*0H,  is  produced,  which,  on  heating,  slowly  volatilises 
without  melting  ;  its  lead ,  silver ,  and  sodium  salts  were  prepared. 

Tri-Tp-lolylaminomethane,  G(C6H4Me)3-NH2,  obtained  by  the  action 
of  ammonia  on  tri-jp-tolylchloromethane,  forms  white  crystals  and 
melts  at  112°. 

Tri’^-tolylmethylaniline ,  G(C6H4Me)3*NHPh,  formed  by  the  action 
of  aniline  on  tri-^-tolylchloromethane,  separates  from  acetone  in  white 
crystals,  melts  at  64°,  and  is  soluble  in  ether,  light  petroleum,  or 
toluene ;  when  boiled  with  hydrochloric  acid,  it  is  converted  into 
trhp-tolylcarbinol,  and,  if  heated  with  alcohol,  tri-jp-tolylcarbinol  ethyl 
ether  is  produced.  Tri-ip-tolylmelhyl-ip-toluidine, 

G(C6H4Me)3-NH-C6H4Me, 
forms  white  crystals  and  melts  at  151°. 

The  electrical  conductivities  of  tri-/?-tolylchloromethane  and  the 
corresponding  bromo-derivative  were  determined  at  20°  in  solution  in 
benzonitrile.  The  results  show  that  both  compounds  exhibit  con- 
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siderable  conductivity,  that  of  the  bromide  being  almost  three  times 
that  of  the  chloride.  When  sulphur  dioxide  is  used  as  the  solvent, 
the  molecular  conductivity  is  much  higher  than  when  benzonitrile  is 
employed.  E.  G. 

Electrolysis  of  Acid  Solutions  of  Aniline.  Lachlan  Gilchrist 
(J.  Physical  Chem .,  1904,  8,  539 — 547). — Experiments  were  made  to 
determine  whether  chloroaniline  could  be  prepared  by  the  electrolysis 
of  hydrochloric  acid  solutions  of  aniline.  No  chloroaniline  was 
obtained,  however,  aniline-black  being  apparently  formed  in  each  case. 
It  was  found  that  the  decomposition  voltage  of  aniline  in  either 
hydrochloric  or  sulphuric  acid  is  about  0'95  volts,  that  is,  lower  than 
that  of  either  of  the  acids ;  this  is  probably  an  oxidation  potential  and 
explains  the  non-formation  of  the  chloro-derivative.  As  the  value, 
however,  is  higher  than  the  decomposition  voltage  of  hydrobromic  acid, 
it  appeared  probable  that  bromoaniline  might  be  obtained  electro- 
lytically,  and  experiments  showed  that  this  was  the  case,  crystals  of 
bromoaniline,  which  melted  at  116°,  being  obtained  at  the  anode,  whilst 
aniline-black  was  not  produced.  It  was  found  that  the  oxidation 
potential  of  m-nitroaniline  was  1  * 43  volts.  L.  M.  J. 

Formation  of  Protocatechuic  Anilide.  Hugo  Schiff  {Bull. 
Soc.  chim .,  1904,  [iii],  31,  1220 — 1222). — It  is  asserted  that  Thibault’s 
statement  (Abstr.,  1904,  i,  805)  that  Schiff’s  process  of  preparing  this 
anilide  yields  an  impure  product  is  due  to  an  inaccurate  reading  of  the 
paper  describing  this  method  (Abstr.,  1883,  335).  T.  A.  H. 

Reactions  of  Ethyl  Chlorosulphonate.  O.  W.  Willcox  {Amer. 
Chem.  «/.,  1904,  32,  446 — 476). — It  has  been  shown  by  Bushong 
(Abstr.,  1903,  i,  732)  that  ethyl  chlorosulphonate  reacts  with  sodium 
alkyloxides  and  with  aniline  as  an  alkylating  agent.  The  alkylating 
action  of  this  compound  is  regarded  as  being  due  to  its  dissociation 
according  to  the  scheme  Cl*S02#0*CH2Me^zrCHMe  +  GTSO./OH  (Nef, 
Abstr.,  1901,  i,  626).  The  results  of  the  present  investigation  indicate 
that  a  further  change  takes  place  involving  the  dissociation  of  a  part 
of  the  chlorosulphonic  acid  into  sulphur  trioxide  and  hydrogen 
chloride. 

When  chlorosulphonic  acid  is  added  to  a  well  cooled  solution  of 
dimethylaniline  in  chloroform,  dimethylaniline  hydrochloride  and 
dimethylanilinesulphurtrioxide ,  NPhMe9IS03,  are  produced,  the  latter 
substance  being  obtained  as  a  granular  precipitate  which,  when  heated 
to  60°,  undergoes  a  transformation  into  dimethylaniline-/?-sulphonic 
acid. 

By  the  action  of  ethyl  chlorosulphonate  on  dimethylaniline,  ethyl 
chloride,  phenyldimethylethylammonium  chloride,  and  dimethylaniline- 
sulphurtrioxide  are  obtained.  Phenyldimethylethylammonium  platini- 
chloride  crystallises  in  yellow  needles. 

Dimethylanilinesulphurtrioxide  can  also  be  prepared  by  the  direct 
union  of  sulphur  trioxide  with  dimethylaniline.  It  is  decomposed 
readily  by  water  with  formation  of  dimethylaniline  sulphate, 
NPhMe9,H2S04,  which  melts  at  84  —85°,  and  when  heated  at  200°  is 
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converted  into  dimethylaniline-p-sulphonic  acid.  Dimethylaniline- 
sulphurtrioxide  combines  with  acetone  with  formation  of  an  additive 

compound,  NHPhMe.2,S03*0,CMe!CH2  orNPhMe2<^^  ^>CMe2,  which 

forms  large  prismatic  crystals,  melts  at  76—78°,  is  soluble  in  water,  and 
is  decomposed  by  acids  or  alkalis  with  production  of  acetone,  sulphuric 
acid,  and  dimethylaniline.  An  additive  compound ,  obtained  when 
dimethylanilinesulphurtrioxide  is  warmed  with  ethyl  malonate,  crys¬ 
tallises  in  white  leaflets  and  is  decomposed  by  aqueous  alkali  hydroxide 
with  formation  of  ethyl  malonate,  sulphuric  acid,  and  dimethylaniline. 
Dimethylanilinesulphurtrioxide  reacts  with  phenol  with  formation  of 
phenyldimethylammonium  phenyl  sulphate ,  NHMe0Ph*S03*OPh,  which 
is  a  crystalline  substance,  very  soluble  in  water,  and  decomposed  by 
aqueous  potassium  hydroxide  into  dimethylaniline  and  potassium  phenyl 
sulphate.  When  aniline  is  brought  into  contact  with  dimethylaniline¬ 
sulphurtrioxide,  combination  takes  place,  and  a  wax-like  substance , 
NHMe2Ph*S03*lSrHPh,  is  produced,  which  is  decomposed  by  barium 
hydroxide  into  dimethylaniline  and  barium  phenylsulphamate.  Tri- 
methylethylene  unites  with  dimethylanilinesulphurtrioxide  with  forma- 

tion  of  an  indistinctly  crystalline  substance ,  NMe2Ph\QgQ2^CHMe, 

which  is  decomposed  by  water  into  dimethylaniline,  sulphuric  acid,  and 
trimethylethylene. 

When  a  well  cooled  ethereal  solution  of  diethylamine  is  treated  with 
ethyl  chlorosulphonate,  triethylamine  hydrochloride  and  tetraethyl- 
ammonium  chloride  are  produced  together  with  diethylsulphamic  acid , 
NEt2*S03tT,  which  crystallises  from  benzene  in  colourless,  orthorhombic 
prisms,  melts  at  89°,  and  is  soluble  in  water,  forming  a  solution  with  a 
strongly  acid  reaction.  The  ethyl  ester,  obtained  by  the  action  of 
sodium  ethoxide  on  diethylsulphamic  chloride  (Behrend,  Abstr.,  1884, 
285),  is  a  colourless  oil  of  a  pleasant  odour,  which  boils  at  119°  under 
15  mm.  and  at  126°  under  22  mm.  pressure,  but  undergoes  de¬ 
composition  when  heated  under  the  ordinary  atmospheric  pressure ; 
this  compound  does  not  react  at  the  ordinary  temperature  with 
ammonia  or  diethylamine,  and  therefore  cannot  be  formed  as  an 
intermediate  product  in  the  interaction  of  diethylamine  and  ethyl 
chlorosulphonate.  Ethyl  chlorosulphonate  reacts  with  ammonia  with 
formation  of  the  hydrochlorides  of  diethylamine  and  triethylamine, 
tetraethylammonium  chloride,  and  probably  ammonium  chloride  and 
ammonium  iminosulphonate,  NH(S03*NH4)2,  together  with  small 
quantities  of  ethyl  ethylsulphamate  and  ethyl  diethylsulphamate. 
When  ethyl  chlorosulphonate  is  added  to  aniline  at  the  ordinary 
temperature,  ethyl  chloride  and  sulphanilic  acid  are  produced  (Weng- 
h  offer,  this  Journal,  1877,  ii,  147) ;  if,  however,  the  reaction  is  carried 
out  at  a  low  temperature,  these  substances  are  not  produced,  but 
ethylaniline  is  obtained  together  with  sulphuric  and  phenylsulphamic 
acids,  the  two  latter  substances  probably  being  produced  by  the 
hydrolysis  of  phenyliminodisulphonic  acid,  NPh(S03H)2,  formed  as  an 
intermediate  product. 

When  ethyl  chlorosulphonate  is  heated  at  160°,  it  undergoes  de¬ 
composition  with  formation  of  sulphur  dioxide,  sulphuric  acid,  ethylene, 
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hydrogen  chloride,  and  a  charred  residue.  If  the  compound  is  heated 
at  130°  with  powdered  tin  and  a  trace  of  iodine,  ethylene,  sulphur 
dioxide,  stannic  chloride,  and  small  quantities  of  hydrogen  chloride 
are  produced. 

In  the  following  reactions,  ethyl  chlorosulphonate  behaves  not  as 
an  alkylating,  but  as  a  chlorinating  agent.  It  reacts  with  ethyl  sodio- 
acetoacetate  with  formation  of  ethyl  a-chloroacetoacetate  and  small 
quantities  of  ethyl  diacetylsuccinate.  When  ethyl  sodiomalonate  is 
similarly  treated,  ethyl  acetylenetetracarboxylate  is  produced  together 
with  sodium  ethyl  sulphite  and  ethyl  alcohol. 

Ethyl  hypochlorite  also  behaves  as  a  chlorinating  agent  in  its 
reaction  with  ethyl  sodioacetoacetate  and  other  compounds,  such  as 
sodium  phenoxide,  diethylamine,  and  trimethylethylene. 

When  ethyl  chlorosulphonate  is  added  to  sodium  phenoxide 
suspended  in  ether  at  0°,  sodium  chloride,  sodium  sulphate,  and 
phenetole  are  produced.  E.  G. 

Ethylsulphone  Derivatives  of  ^-Phenetidine  and  their  Pharm¬ 
acological  Importance.  Wilhelm  Autenrieth  and  R.  Bernheim 
{Arch.  Pharm .,  1904,  242,  579 — 5  8 9 ).  — Ethylsulphone-\)~phenetidine, 
0Et*C6H4#NII*S02Et,  was  prepared  from  7?-phenetidine  (2  mols.)  and 
ethylsulphonic  chloride  (1  mol.)  in  benzene  solution  ;  it  melts  at 
80 — 81°  and  has  the  character  of  a  monobasic  acid.  Its  acetyl  deri¬ 
vative  melting  at  78°  and  benzoyl  derivative  (obtained  by  heating  it 
with  benzoyl  chloride  at  130°,  not  by  the  Schotten-Baumann  method) 
melting  at  117°  have  no  acid  character.  The  methyl  and  ethyl  deriv¬ 
atives  melt  at  49°  and  57°  respectively,  and  have  no  acid  character. 
A  carbethoxy-dLQY\v&t\vQ  was  obtained  by  the  action  of  alcoholic  sodium 
ethoxide  and  ethyl  chloroformate  in  succession  ;  it  melts  at  112°  and 
is  poisonous.  By  nitration  with  dilute  nitric  acid  (1  :  2)  at  the  atmos¬ 
pheric  temperature,  or  with  gentle  heat,  o-nitro-Ji-ethylsulphone-^-phene - 
tide  [OEt :  N02 :  N,  &c.,  =1:3:4]  was  obtained  ;  it  melts  at  179°  and 
is  soluble  in  alkalis. 

Ethyl  ip-phenetidine-lA'Carboxylate ,  0Et*C6H4*NH,C02Et,  was  ob¬ 
tained  from  jo-phenetidine  (2  mols.)  and  ethyl  chlorocarbonate  (1  mol.) 
in  benzene  solution  ;  it  melts  at  93*5°;  the  hydrogen  of  its  imino-group 
is  not  replaceable  by  metals  or  alkyl  or  acyl  groups. 

As  was  expected,  to  the  antipyretic  and  antineuralgic  properties 
conditioned  by  the^)-phenetidine  nucleus,  ?z-ethylsulphone-p-phenetidine 
joins  a  certain  sedative  and  hypnotic  action  due  to  the  ethylsulphone 
group.  Contrary  to  expectation,  its  carbethoxy-derivative,  which  con¬ 
tains  yet  another  ethyl  group,  has  no  hypnotic  action  at  all,  instead  of 
an  increased  one.  C.  E.  B. 

Iron  Compounds  of  Salicylic  Acid.  Leopold  Rosenthaler 
{Arch.  Pharm.,  1904,  242,  563 — 566). — When  the  violet  liquid  ob¬ 
tained  by  mixing  aqueous  solutions  of  ferric  chloride  and  salicylic  acid 
is  shaken  repeatedly  with  fresh  quantities  of  ether  or  chloroform,  the 
colour  changes  to  red  and  finally  disappears,  whilst  salicylic  acid  passes 
into  the  extract  and  colloidal  ferric  hydroxide  remains  in  the  aqueous 
solution.  The  violet  colour  is  always  obtained  in  the  presence  of  a 
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certain  amount  of  acid,  the  red  colour  when  the  acidity  is  small.  It 
is  suggested  that  these  two  colours  correspond  with  two  iron  deriv¬ 
atives  of  salicylic  acid,  one  of  which  may  be  derived  from  a  ketonic 
form  of  the  acid.  C.  F.  B. 

Reversion  of  some  Secondary  Cyclic  Amines.  Paul  Lemoult 
( Compt .  rend.,  1904,  139,  978 — 980). — Secondary  amines  of  the  type 
NHPhR,  where  R  represents  an  alkyl  group,  undergo  a  reversion  into 
aniline,  the  alkyl  chloride  RC1  being  evolved  (compare  Hess,  Abstr., 
1885,  783;  Auger,  Abstr.,  1904,  i,  805),  when  they  are  allowed 
to  interact  with  phosphorus  trichloride  or  pentachloride,  and  in  the 
case  of  methylaniline  the  other  products  of  the  reaction  are  the 
same  as  those  obtained  in  similar  experiments  with  the  phosphorus 
chlorides  and  aniline  (compare  Abstr.,  1903,  i,  672  ;  Abstr.,  1904,  i, 
380,  572);  thus  methylaniline  yields,  with  phosphorus  pentachloride, 
methylchloride,  the  hydrochloride  of  trianilinophenylphosphimide,  and 
the  anilide  of  phosphoric  acid,  and  with  phosphorus  trichloride  the 
same  products  together  with  hydrogen  phosphide  (compare  Abstr., 
1904,  ii,  728)  and  diphenylamine.  M.  A.  W. 

Action  of  Sulphites  on  Aromatic  Amino-  and  Hydroxy- 
compounds.  II.  Hans  Th.  Bucherer  (J.  pr.  Chem.,  1904,  [ii],  70, 
345 — 364.  Compare  Abstr.,  1904,  i,  309). — The  principal  part  of  this 
paper  consists  of  a  discussion  of  the  technical  value  of  the  reactions 
previously  described  (Joe.  cit.). 

The  formation  of  phenolic  sulphites  from  mono-  and  di-alkylated 
aromatic  amines  takes  place,  in  the  same  manner  as  from  primary 
aromatic  amines,  on  treatment  with  sodium  hydrogen  sulphite.  The 
reverse  reaction,  the  formation  of  secondary  or  tertiary  amines  by  the 
action  of  a  primary  or  secondary  fatty  amine  and  its  sulphite  on  the 
phenol,  or  of  the  fatty  amine  on  the  phenolic  sulphite,  does  not  take 
place  so  easily  as  do  the  corresponding  reactions  with  ammonia  ;  thus, 
the  reaction  of  a-naphthol-4-sulphonic  acid  with  methylamine  and 
methylamine  sulphite,  or  of  the  sulphite  of  a-naphthol-4-sulphonic  acid 
and  methylamine,  takes  place  at  125 — 150°,  whilst  these  reactions  with 
ammonia  take  place  energetically  at  90°. 

The  author  proposes  to  use  the  series  of  reactions,  R*NHR'— * 
R*0*S02Na(  +  NH2R')  —  R-NH2  —  R-NHR',  where  R-lSrH2  is 
a-naphthylamine-4-sulphonic  acid  and  R'  is  an  alkyl  group,  for  the 
preparation  of  primary,  and  similarly  through  R*NR'R"  for  that 
of  secondary  fatty  amines.  Gr.  Y. 

Action  of  Bromodinitrob9nzene  on  G-lycine.  Andrea  Sanna 
( Gazzetta ,  1904,  34,  ii,  221 — 224). — The  action  of  l-bromo-2  :  4-dinitro¬ 
benzene  (1  mol.)  on  glycine  (1  mol.)  in  pyridine  solution  yields  pyridine 
hydrobromide  and  2  :  4 -dinitroanilinoacetic  acid , 

C8H706N  [NH*CH2-C02H  :  N02 :  N02  =  1:2:4], 
which  crystallises  from  alcohol  or  water  in  shining,  golden-yellow 
scales  melting  at  112°  ;  the  acid  is  soluble  in  acetic  acid  and,  to  a  slight 
extent,  in  benzene,  light  petroleum,  or  toluene.  All  its  salts  explode 
when  heated  rapidly.  The  silver  salt,  CsH606N3Ag,  crystallises  from 
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water  or  alcohol  in  rose-coloured  needles  which  melt  at  240°  and  are 
decomposed  by  boiling  water ;  the  lead  salt  crystallises  from  aqueous 
alcohol  in  minute,  red  needles  melting  at  173 — 174°;  the  barium 
salt  is  yellow,  very  soluble  in  alcohol  or  water,  and  melts  at  297°  ;  the 
calcium,  mercuric,  ferric,  magnesium,  cadmium,  and  zinc  salts  are 
obtained  as  red  or  yellow  precipitates.  T.  H.  P, 

Iodophenylcarbamides.  Richard  Doht  ( Monatsh .,  1904,  25, 
943 — 965). — p -Iodophenylcarbamide,  NH.^CO*NH,C6H4I,  is  formed  by 
the  action  of  potassium  cyanate  on  p-iodoaniline  in  glacial  acetic  acid 
solution  or  by  the  action  of  hydrochloric  acid,  potassium  iodide,  and 
potassium  iodate  on  phenylcarbamide  in  boiling  aqueous  solution.  It 
crystallises  in  monoclinic  leaflets,  melts  irregularly,  the  same  pre¬ 
paration  being  found  to  melt  at  288°,  295°,  and  300°,  and,  when  boiled 
with  acetic  anhydride,  yields  p-iodoacetanilide  and  acetamide. 

o-7o J ophenylcar bamide ,  formed  by  the  action  of  potassium  cyanate 
on  o-iodoaniline  in  glacial  acetic  acid  solution,  crystallises  in  needles, 
melts  at  197 — 198°,  is  easily  soluble  in  water,  benzene,  or  acetone, 
and,  when  boiled  with  acetic  anhydride,  yields  o-iodoacetanilide. 

m- Iodophenylcarbamide,  obtained  from  ?/?-iodoaniline  and  potassium 
cyanate,  crystallises  in  doubly  refractive  plates,  melts  at  174°,  and, 
with  acetic  anhydride,  yields  w-iodoacetanilide. 

The  iodophenylcarbamides  form  acetyl  derivatives  when  treated 
with  acetyl  chloride  in  pyridine  solution.  Acetyl-\piodophenylcarb - 
amide,  NHAc*CO*NH-C6H4r,  crystallises  in  doubly  refractive  plates, 
melts  at  248°,  and  decomposes  when  heated  above  its  melting  point, 
and  is  hydrolysed  by  dilute  sulphuric  acid  to  p-iodoaniline,  acetic  acid, 
carbon  dioxide,  and  ammonia.  Acetyl-o-iodophenyl carbamide  crystallises 
in  monoclinic  prisms  and  melts  at  182°.  Acetyl-m-iodophenylcarbamide 
crystallises  in  monoclinic  plates  or  rhombic  prisms  and  melts  at  201°, 

When  heated  with  aniline,  the  iodophenylcarbamides  yield  s-diphenyl 
carbamide,  ammonia,  and  the  corresponding  iodoaniline.  G.  Y. 

Pereubstituted  Dithiobiurets.  Otto  C.  Billeter  and  Henri 
Rivier  [and,  in  part,  Ah.  Maret]  (Ber.,  1904,  37,  4317 — 4326. 
Compare  Abstr.,  1893,  i,  575  ;  Freund,  Abstr.,  1895,  i,  576  ;  Johnson, 
Abstr.,  1903,  i,  751). — Persubstituted  normal  dithiobiurets,  containing 
an  aryl  group  attached  to  the  central  nitrogen  atom  (“  mesoaro- 
matic  ”),  undergo  rearrangement  with  hydrogen  chloride  in  chloroform 
solution,  yielding  the  hydrochlorides  of  the  isomeric  ^-dithiobiurets. 
In  the  case  of  unsymmetrieal  compounds,  a  mixture  of  the  two  isomeric 
^-compounds  is  obtained  if  the  substituted  amino-groups  differ  but 
little  from  one  another  (as  NPhMe  and  NPhEt),  but  when  the 
difference  is  considerable  (as  NMe2  and  NPhEt),  only  one  compound 
is  obtained.  When  an  alkyl  group  is  attached  to  the  central  nitrogen 
atom  (“  mesoaliphatic  ”),  hydrogen  chloride  does  not  cause  rearrange¬ 
ment,  but  the  molecule  is  completely  broken  down. 

Of  the  isomeric  (/'-dithiobiurets,  that  compound  is  designated  by  a  in 
which  the  amine  residue  of  lower  molecular  weight  is  attached  to  the 
thiocarbonyl,  the  other  isomeride  being  /?. 
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Symmetrical.  — ac -Diplienyldimethyl- 1  - phenyl-\j/-dithiobiuret , 

NPhMe*  CS  •  S  •  C(NPh)  •  N  PhMe, 

forms  pale  yellow  tablets  melting  at  139°,  but  is  converted  on  slowly 
heating  into  the  normal  compound,  NPhMe’CS’NPh’CS’NPhMe, 
which  forms  yellow  needles  melting  at  203°.  &c-Diphenyldiethyl~ 
\-phenyl-\J/-dithiobiuret  melts  at  120°  and  the  normal  compound  at 
158*5°.  nv-Diphenyldipropyl-X-phenyl-ip-dithiobiuret  forms  a  crys¬ 
talline  powder  melting  at  85'5 — -86°;  it  slowly  passes  in  alcoholic 
solution  into  the  sparingly  soluble  normal  compound  melting  at 
158—158*5°. 

ac- Diphenyldiethyl-l-a-najdithyl-xp-dithiobhiret  forms  pale  yellow  prisms 
melting  at  113*5 — 114°,  and  is  converted  on  boiling  its  alcoholic 
solution  into  the  normal  compound  melting  at  158 — 158*5°.  The 
/3-naphthyl-ijj- compound  melts  at  127*5 — 128°,  and  the  normal  compo%md> 
at  130—130*5°. 

U nsymmetriccd . — a-Diphenylmethylethyl-\ -phenyl-\(-ditliiobiuret  forms 
yellow  needles  melting  at  118 — 119°;  the  (3- compound  is  a  crystalline 
powder  melting  at  136 — 136*5°  ;  the  n -compound  melts  at  158*5 — 159°. 
a-Diphenylmethylpropyl-\-phenyl-\Jj-dithiobiuret  forms  silky  scales  melting 
at  122*5 — 123°;  the  j3- compound  forms  pale  yellow  prisms  and  melts 
at  119*5 — 120°  ;  the  n-compound  melts  at  125*5 — 126°  (compare  Billeter 
and  Strohl,  Abstr.,  1888,  364).  a-Diphenylethylpropyl-\-phenyl-\\i-dithio - 
biuret  forms  bright  yellow  leaflets  melting  at  89*5 — 90° ;  the  /3-com¬ 
pound  melts  at  76 — -76*4°  and  the  n -compound  at  165*8°.  a -Phenyl- 
dimethyl-\-phenyl-\p-dithiobiuret  forms  colourless  needles  melting  at 
91'6 — 92°;  the  /3-compound  forms  yellow  needles  and  melts  at  95°; 
the  n -compound  melts  at  98*8°.  a-Dimethyldipropyl-\-phcnyl-\//-dithio- 
biuret  melts  at  64*6 — 65°,  the  (3-compound  at  48*6 — 48*8°,  and  the 
n -compound  at  80*5 — 81°. 

Diphenyldiethyl-\-ethyl-il/-dithiobiuret  melts  at  82*6°  and  the  n-com- 
pound  at  158*8°.  Hydrogen  chloride  decomposes  it,  ethylaniline  and 
ethylthiocarbimide  being  recognised  among  the  products.  Diphenyl- 
diethyl-X-cdlyl~\\f-diihiobiuret ,  from  ally lphenyl ethylthiocarbimide  and 
phenylethylthiocarbamide  chloride,  melts  at  58*5°;  the  n-compound 
melts  at  143*4 — 143*6°. 

Dip/ienyldimeihyl-X-benzyl-^f-dithiobiuret  is  uncrystallisable  ;  the 
n -compound  forms  yellow  leaflets  and  melts  at  124*8 — 125°.  The 
n -diethyl  compound  melts  at  129*5—130°. 

a-Phenyldimethylethyl-X-ethyl-^-dithiobiuret  forms  colourless  prisms 
melting  at  66*5 — 67°  ;  the  /3-compound  forms  pale  yellow,  rhombic 
tablets  and  melts  at  42*8 — 43° ;  the  n -compound  forms  colourless 
prisms  and  melts  at  113*5 — 114°,  and  is  decomposed  by  hydrogen 
chloride  in  chloroform  solution,  forming  ethylaniline,  ethylthio¬ 
carbimide,  and  dwiethylxantliogenamide ,  melting  at  13*8°  and  boiling 
at  82*6°  under  10  mm.  pressure.  The  latter  compound  is  a  secondary 
product,  derived  from  the  action  of  alcohol  on  the  dimethylthiocarb- 
amide  chloride  first  produced. 

/ 3-Diplienylethyl-\-phenyl-xl/-dithiobiurety  !NPhEt*CS*S*C(NPh)*NHPh, 
forms  yellow  needles  melting  at  91°  and  decomposing  to  form  carbon 
disulphide  and  triphenylethylguanidine. 

Phenyl-a-naphthylmethylthiocarbamide ,  H PhMe'CS* N H*C10H^,  forms 
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colourless  crystals  melting  at  135*5 — 136°.  The  /5-naphthyl  compound 
is  colourless  and  melts  at  124*5 — 125°  (compare  Gebhardt,  Abstr., 
1884,  1320). 

Phenyl-a-naphthylethylthiocarbamide  forms  colourless  tablets  and 
melts  at  129 — 129*5°,  and  the  fi-naphthyl  derivative  at  128  5 — 129°. 

C.  H.  D. 


Mononitro-derivatives  of  £>-Aminophenol.  Frederic  Reverdin 
and  Auguste  Dresel  ( Ber .,  1904,  37,  4452 — 4456;  Bull.  Soc .  chim 
1904,  [iii],  31,  1269 — 1273). — -When  the  directions  given  by  Hiibner, 
Morse,  and  Gussefeldt  (Abstr.,  1882,  505)  for  the  preparation  of 
benzoyl-/?-aminophenol  are  followed,  y>-benzoylaminophenyl  benzoate 
is  produced,  which  melts  at  233—234°,  and  on  nitration  with  nitric 
acid  of  sp.  gr.  1*52,  the  temperature  not  being  allowed  to  rise  beyond 
25°,  furnishes  a  dinitro-p-benzoylaminophenyl  benzoate ,  which  melts  at 
229°  and  on  saponification  yields  dinitro-p-aminophenol :  the  latter 
crystallises  from  water  or  benzene  in  red  needles  with  a  green  sheen 
and  melts  at  230 — 231°;  the  acetyl  derivative  forms  yellow  needles 
and  melts  at  182°.  If  nitric  acid  of  sp.  gr.  1*48  is  employed  for  the 
nitration  at  temperatures  from  0°  to  10°,  there  is  formed  3-nitroA- 
benzoylaminophenyl  benzoate ,  which  exists  in  two  modifications  :  one 
form  consisting  of  yellow  needles,  the  other  of  hard,  brown  crystals, 
and  both  melting  at  147°.  On  saponification  with  sulphuric  acid,  this 
yields  3-nitro-4-aminophenol  (m.  p.  154°).  These  results  prove  that 
the  be nzoyl-/>-ami nophenol  (m.  p.  227*5°),  the  m-nitrobenzoyl-/?-amino- 
nitrophenol  (m.  p.  228°),  and  the  />-aminonitrophenol  (m.  p.  183°) 
described  by  Hiibner  ( loc .  cit.)  do  not  exist. 

Nitro-derivatives  of  the  aminophenols  are  best  obtained  by  nitrating 
products  in  which  the  amino-  and  hydroxyl-groups  are  both  protected, 
for  example,  jt?-acetylaminophenyl  acetate. 

3-Nitro-4-acetylaminophenyl  acetate,  when  treated  in  the  cold  with  a 
40  per  cent,  solution  of  sodium  hydroxide  in  water  or  wTith  sulphuric 
acid,  yields  S-nitro-i-acetylaminophenol ,  which  crystallises  from  water 
in  brownish-yellow  needles  and  melts  at  218°.  p-Tolylsulphonephenyl - 
oxamide  p-tolyhulphonate  crystallises  from  benzene  in  white  needles 
and  melts  at  169° ;  the  acetyl  derivative  forms  yellow,  prismatic 
needles  and  melts  at  150 — 152°,  and  the  m-mtfro-derivative,  obtained 
by  nitration  with  nitric  acid  of  sp.  gr.  1*48  at  10 — 15°,  yellowish- 
brown  prisms  melting  at  139°,  and  on  saponification  yields  m-nitro- 
/>-aminophenol.  T.  A.  H. 


Constitution  of  Aromatic  Purpuric  Acids.  VI.  The  Pur- 
purate  Reaction  with  2 : 6-Dinitrophenols.  Walther  Borsghe 
and  E.  Bocker  ( Ber .,  1904,  37,  4388 — 4397.  Compare  Abstr., 
1904,  i,  574). — Whilst  picric  acid  behaves  like  2  : 4-dinitrophenols 
with  respect  to  purpurate  formation,  one  hydrogen  atom  being 
replaced  by  the  cyanogen  group  and  the  nitro-group  replaced  by 
a  NH’OH  group,  the  behaviour  of  3  :  5-dinitro-jo-cresol  and  of  ethyl 
3  : 5 -dinitro-4-hydroxy benzoate  is  different,  since  the  resulting  purpuric 
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acids  contain  1H20  more  than  was  expected.  In  the  latter  cases,  it  is 
supposed  that  one  of  the  cyanogen  groups  introduced  is  hydrolysed  to 
the  CONH2  group. 

By  variation  of  the  experimental  conditions,  it  is  possible  to  obtain, 
from  picric  acid,  a  salt  of  the  acid  C8H507N5,  containing  1H20  more 
than  the  isopurpurate ;  further,  the  normal  purpurate,  0nH706N4K, 
may  be  obtained  from  potassium  cyanide  and  ethyl  3  : 5-di nitron- 
hydroxy  ben  zoate. 

In  the  2  :  6-dinitrophenol  purpurates,  the  two  cyanogen  groups  do  not 
unite  with  water  with  the  same  ease.  In  purpurate  formation,  hydro¬ 
gen  cyanide,  and  not  potassium  cyanide,  is  added  on,  and  the  cyanogen 
groups  are  not  introduced  successively,  but  simultaneously. 

Potassium  p-cresolpurpurate  ( potassium-3-nitro-5-hydroxylamino-§- 
carboxylamido-2-cyano-4:-hydroxy-l-methylbenzene ), 

^C(N02)— C(OK)^b  -w±1 

prepared  by  warming  an  alcoholic  solution  of  3  : 5-dinitro-^-cresol  with 
an  aqueous  solution  of  potassium  cyanide,  forms  a  brown,  crystalline 
powder. 

Ammonium-p-cresolpurpurate ,  prepared  by  decomposing  potassium 
y>-cresol purpurate  by  phosphoric  acid  and  then  adding  an  ethereal 
solution  of  ammonia  to  the  ethereal  solution  of  the  liberated  ^-cresol- 
purpuric  acid,  is  a  brown,  unstable  powder.  The  free  acid  is  a  dark 
brown  powder  which  explodes  on  being  heated. 

When  potassium  p-cresolpurpurate  is  heated  with  aqueous  potassium 
hydroxide,  it  forms  methyl  nitrohydroxylaminopotassoxyisophthalamate 
monoamide,  C9H908N3K2,  which  crystallises  in  needles  and,  when  acted 
on  by  phosphoric  acid,  forms  methyl  hydroxylaminonitrohydroxyiso- 
phthalic  monoamide ,  separating  in  bluish-black  crystals. 

Ethyl  3-nitro-5~hydroxylamino-2  :  Q-cyanoA-potassoxybenzoate , 

ON'0<c(Nof-qolj>c'NH'OH' 

prepared  from  ethyl  3 : 5-din itro-4-hydroxybenzoate  and  potassium 
cyanide  when  the  compound,  C9H707N2K,2HCN,  first  formed  under¬ 
goes  transformation  in  a  manner  not  exactly  determined,  is  a  “normal” 
purpurate  and  is  bluish-green. 

Ethyl  3-nitro-5-hydroxylamino-(5-carboxylamido-2-cyanoA-pota8Soxy- 
benzoate ,  CN  ■C(CO^NH^)^Q,y  1  q p[  prepareci  by  the 

action  of  ethyl  3  : 5-dinitro-4-hydroxy benzoate  on  potassium  cyanide 
at  a  higher  temperature  than  in  the  preceding  case,  separates  from 
water  in  brick-red  needles.  The  corresponding  ammonium  salt  has 
similar  physical  properties. 

Potassium  isopur  pur  ate  (1  :?>-dinitro-5-hydroxylamino-2  \§-cyanoA- 

potassoxybenzene),  prepared  from 

picric  acid  and  potassium  cyanide,  forms  a  dark  red  mass,  as  also  does 
the  ammonium  salt.  The  free  acid  is  dark  violet. 

1:3-  Dinitro  -  5  -  hydroxylamino  -  6  -  carboxylamido  -  2  -  cyano - i-potassoxy - 
benzene ,  prepared  from  picric  acid  and  potassium  cyanide  at  50 — 60°,  is 
a  dark  coloured,  explosive  compound.  A.  McK. 
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Symmetrical  Trinitroxylenol.  Edmund  Knecht  ( Ber .,  1904,  37, 
4193). — s-Trinitroxylenol  (Knecht  and  Hibbert,  Abstr.,  1904,  i,  871) 
has  been  previously  described  by  Blanksma  (Abstr.,  1902,  i,  286). 

C.  H.  D. 

Occurrence  of  a  Dihydrocuminol  in  Ginger  Grass  Oil. 

Heinrich  Walbaum  and  0.  Huthig  ( Chem .  Zeit.,  1904,  28,  1143). — 
The  dihydrocuminol,  C10H16O,  obtained  from  Ginger  grass  oil,  boils  at 
228 — 229°  under  755  mm.  and  at  94*5 — 96°  under  4 — 5  mm.  pressure  ) 
it  has  the  sp.  gr.  0*9536  at  15°,  aD4*  12°5'  (length  of  tube  not  stated), 
and  nD  1*49761  at  20°.  When  oxidised  by  chromic  acid,  it  forms  the 
aldehyde,  C]0H14O,  which,  when  oxidised  by  silver  oxide,  forms  the 
acid,  C10H14O2j  which  is  probably  dihydrocuminic  acid.  When  the 
latter  acid  is  oxidised  by  dilute  nitric  acid,  it  forms  cuminic  acid, 
whilst  concentrated  nitric  acid  converts  it  into  3-nitrocuminic 
acid. 

When  the  dihydrocuminol  is  warmed  with  a  concentrated  solution  of 
formic  acid,  cymene  is  formed.  A.  McK. 

Geometrical  Isomerism  of  Derivatives  of  Diphenylethylene. 

Richard  Stoermer  and  M.  Simon  (Ber.,  1904,  37,  4163 — 4168). — 
Geometrical  isomerism  is  possible  in  derivatives  of  diphenylethylene 
when  one  hydrogen  atom  of  the  methylene  group  and  one  atom  in  a 
benzene  nucleus  are  replaced.  In  the  following,  the  compound  with 
the  higher  melting  point,  which  is  also  the  less  soluble,  is  designated 
the  a-,  the  other  the  /?-isomeride.  The  actual  configuration  has  not 
been  determined. 

Phenyl-o-anisylbromoethylene,  CHBrICPh*C6H4*OMe  (O.  Kippe, 
Diss.  Rostock,  1904),  may  be  separated  into  two  fractions  by  crystallis¬ 
ation  from  alcohol.  The  a -compound  forms  long  needles  melting  at 
78*5°  ;  the  /?- compound  forms  indefinite  crystals  and  melts  at  56*5°. 
Sunlight  slowly  converts  the  alcoholic  or  ethereal  solution  of  the  a-  into 
the  /2-compound,  but  the  transition  could  not  be  effected  by  any  other 
means. 

Phenyl-o-anisyldichloroethylene,  prepared  by  passing  chlorine  into  a 
solution  of  phenyl-o-anisylethylene  in  carbon  disulphide,  forms  small, 
highly  refractive  cubes  and  melts  at  90°.  On  heating  under  reduced 
pressure  or  with  alcoholic  sodium  hydroxide,  the  monochloro- compound 
is  obtained  and  may  be  separated  by  crystallisation.  The  a-compound 
forms  long,  glistening  prisms  and  melts  at  71*5°;  the  /2- compound 
forms  short  crystals  melting  at  50*5°.  Sunlight  converts  the  a-  into  the 
/2-form. 

Phenyl  yyanisylethylene,  prepared  from  phenyl-p-anisyl  ketone  and 
magnesium  methyl  iodide,  forms  silvery  leaflets  and  melts  at  75°.  The 
a-&r<mo-derivative  melts  at  82*5°  and  the  ^-derivative  at  52c. 

a~Phenyl-p-anisylchloroethylene  melts  at  59 — 60°  and  the  /2- compound 
at  26—28°. 

a-Phenyl-a-naphthylbroinoethylene  melts  at  71 — 72°  and  the  fi-Gom 
pound  at  54°. 

p- Bromodiphenylethylene ,  prepared  from  ^-bromobenzophenone  and 


54 


ABSTRACTS  OF  CHEMICAL  PAPERS. 

magnesium  methyl  bromide,  boils  at  199 — 201°  under  19  mm.  pressure. 
a-^-Bromodiphmylbromoethylene  forms  glistening  prisms  and  melts  at 
107° ;  the  /^-compound  melts  at  35°,  C.  H.  D. 


Conversion  of  Nitronaphthalenes  into  Nitroso-derivatives 
ofNaphthol.  Carl  Graebe  (Annalen,  1904,335,  139 — 144.  Com¬ 
pare  Abstr.,  1900,  i,  24  ;  Friedliinder,  Abstr.,  1900,  i,  150). — 1:6- 
D initro-fi-naphthyl  methyl  ether,  CnHg06N2,  is  best  prepared  by  the 
action  of  methyl  sulphate  on  the  potassium  compound  ;  it  crystallises 
in  brown  needles,  melts  at  202°,  and  yields  1  :  6-dinitro-/3-naphthyh 
amine  when  heated  at  155 — 160°  with  alcoholic  ammonia. 

When  treated  with  sulphuric  acid  containing  15 — 17  per  cent,  of 
anhydride  at  40 — 50°,  1  : 6-dinitronaphthalene  yields  a  nitronitroso- 
naphthol,  which  crystallises  in  brown  needles,  decomposes  above  200°, 
dissolves  in  concentrated  sulphuric  acid  to  a  yellow,  in  aqueous  alkali 
hydroxides  to  reddish-brown  solutions,  yields  4-nitrophtkalic  acid  when 
oxidised  with  potassium  permanganate,  and  is  probably  7-nitro-4-nitroso- 
a-naphthol. 

When  treated  with  fuming  sulphuric  acid,  1  : 3-dinitronaphthalene 
yields  a  product  which  is  insoluble  in  water,  but  easily  soluble  in 
aqueous  alkali  hydroxides.  G.  Y. 

6  : 4-  and  8  ;  4-NitronitrosO‘a-naphthols.  Carl  Graebe  and  A. 
Oeser  (Annalen,  1904,  335,  145 — 156.  Compare  foregoing  abstract). 
— 5-Nitro-4-nitroso-a-naphthol  (Abstr.,  1900,  i,  24,  150)  crystallises 
in  yellow  needles,  decomposes  at  250 — 260°,  is  insoluble  in  water,  but 
easily  soluble  in  alcohol,  glacial  acetic  acid,  or  aqueous  alkali 
hydroxides,  and  dissolves  in  concentrated  sulphuric  acid  to  a  yellow 
solution ;  a  yellow,  crystalline  precipitate  is  formed  on  addition  of 
lead  acetate  to  a  solution  of  the  nitrosonitronaphthol  in  aqueous 
ammonia.  With  dilute  nitric  acid  at  the  ordinary  temperature,  it  is 
oxidised  to  naphthapicric  acid  ;  with  alkaline  potassium  permanganate, 
to  3-nitrophthalic  acid. 

8- A minonaphthaquinol  (8-ammo- 1  :  4 -dAhydroxynaphthalene)  hydro¬ 
chloride,  obtained  by  reduction  of  5-nitro-4-nitroso-a-naphthol  with  tin 
and  hydrochloric  acid,  crystallises  in  colourless  needles  and  gives  a  red, 
crystalline  precipitate  when  treated  with  ferric  chloride. 

8-Acetylamino-l :  4-naphthaquinone,  obtained  by  oxidation  of  8-acetyl- 
aminonaphthaquinol,  crystallises  in  leaflets  and  melts  at  162°, 

4  : 5-Diamino-a-naphthol  hydrochloride  is  obtained  by  reduction  of 
5-nitro-4-nitroso-a-naphtkol  with  stannous  chloride  at  the  ordinary 
temperature. 

8-Nitro-4-nitroso-a-naphthol,  obtained  from  1  : 5-dinitronaphthalene, 
forms  yellow  crystals  and  decomposes  at  235 — 240°;  the  barium 
derivative,  (C10H6O4N2)2Ba.3H2O,  forms  yellow  crystals. 

4  :  8-Dinitro-a-naphthol  melts  at  235°  (compare  Abstr.,  1900,  i,  150)  ; 
the  potassium  and  ammonium  derivatives  are  easily  soluble  in  boiling 
water ;  the  silver  derivative  is  red ;  the  ethyl  ether  crystallises  in 
brown  needles  and  melts  at  115°.  G.  Y. 
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Action  of  Bromine  and  Chlorine  on  Phenols  :  Substitution 
Products  ;  i//-Bromides  and  ^-Chlorides.  XII.  iA-Bromo-/>dihy- 
droxystilbene,  Stilbenequinone,  and  their  Products.  Theodor 
Zincke  and  S.  Munch  ( Annalen ,  1904,  335,  157 — 191.  Compare 
Abstr.,  1902,  i,  178,  179). — Di-p-hydroxystilbene  ip-dibromide , 

OH-C6H4-CHBr-CHBr-C6H4-Oii  or  C6H50  CHBr-CHBr-C6H,0, 
is  obtained  by  the  action  of  bromine  on  di-p-hydroxystilbene  in  ethereal 
solution  cooled  by  a  freezing  mixture.  It  crystallises  in  small  leaflets, 
or  from  acetone  in  needles,  decomposes  when  heated,  loses  bromine 
with  regeneration  of  dihydroxystilbene  on  prolonged  boiling  in 
acetone,  gives  an  intense  red  coloration  and  separation  of  a  green 
substance  when  treated  with  aqueous  sodium  hydroxide,  and  yields 
stilbenequinone  when  acted  on  by  water  or  sodium  carbonate 
solution. 

Stilbenequinone,  C6H40!CH*CHIC6H40,  is  prepared  by  shaking  an 
ethereal  suspension  of  the  i^-dibromide  with  aqueous  sodium  acetate. 
It  crystallises  in  small,  red  needles,  is  unstable  when  moist,  reacts 
easily  with  alcohol,  acetic  acid,  and  acetic  anhydride,  and  is  reduced  by 
stannous  chloride  to  di-p-hydroxystilbene. 

In  contact  with  acetone,  stilbenequinone  yields  a  white  polymeride  (?) 
which,  with  concentrated  sulphuric  acid,  regenerates  the  quinone. 

Di-p-hydroxystilbene-ip-dichloride,  formed  by  the  action  of  hydrogen 
chloride  on  stilbenequinone  in  glacial  acetic  acid  solution,  crystallises 
in  thick  needles  and  resembles  the  ^-dibromide. 

htilheaequinhych  one,  O^o^^OH^CH-CHICgH^OH)^0,  formed 

by  the  action  of  stilbenequinone  on  di-^>-hy droxystilbene,  by  the  action 
of  the  t^-di  bromide  on  di-y> liy droxystilbene  in  presence  of  sodium 
acetate,  or  by  oxidation  of  dhp-hy droxystilbene  with  ferric  chloride, 
crystallises  in  small,  green  needles  which  are  violet  by  transmitted 
light,  is  sparingly  soluble,  and  is  converted  into  di-p-hydroxystilbene 
on  prolonged  treatment  with  water. 

The  green  sodium  derivative  of  stilbenequinhydrone  is  formed  by 
the  action  of  bromine  water  on  an  alkaline  solution  of  di-^>hy droxy¬ 
stilbene  or  by  the  action  of  aqueous  sodium  hydroxide  on  stilbene¬ 
quinone  or  the  i^-dibromide. 

The  action  of  methyl  alcohol  on  the  ^-dibromide  leads  to  the 
formation  of  three  dimethoxy-derivatives. 


The  quinone ,  C2H2(0Me)2^CH<^^^!Q^^>C0^2,  formed  by  the 

action  of  methyl  alcohol  on  the  ^-dibromide  in  ethereal  solution, 
crystallises  in  small,  colourless  needles,  yields  stilbenequinone  when 
dried  over  sulphuric  acid,  and  is  easily  soluble  in  aqueous  alkali 
hydroxides. 

Di-p-hydroxyhydrobenzoin  dimethyl  ether ,  C2H.,(OMe)2(C6H4*OH)2,  ob¬ 
tained  on  the  addition  of  an  acid  to  the  alkaline  solution  of  the  quinone 
form,  crystallises  in  large  plates  and  melts  and  decomposes  at  220° ; 
the  diacetyl  derivative  crystallises  in  short  prisms  and  melts  at  153°. 

Di-p-hydroxyisohydrobenzoin ,  formed  along  with  the  hydrobenzoin 
derivative  by  the  action  of  methyl-alcoholic  potassium  hydroxide  on 
the  i^-dibromide,  crystallises  in  thick  needles  and  melts  at  205°  the 
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diacetyl  derivative  crystallises  in  colourless  needles,  melts  at  91°,  and 
is  more  soluble  in  benzene  than  the  isomeride. 

Di-^acetoxystilbene  dibromide ,  C2H2Br2(CfiH4*OAc)2,  obtained  by  the 
action  of  bromine  on  di-p-acetoxystilbene,  by  acetylation  of  the 
^-dibromid  e  with  acetic  anhydride,  and  by  addition  of  acetyl  bromide 
to  stilbenequinone,  occurs  in  two  forms.  The  hydrobenzoin  form 
crystallises  in  colourless  needles,  melts,  with  evolution  of  hydrogen 
bromide,  at  215°,  slowly  decomposes  at  the  ordinary  temperature,  and 
when  treated  with  concentrated  sulphuric  acid  yields  acetyl  bromide 
and  stilbenequinone.  The  isohydrobenzoin  derivative  crystallises  in 
thick  needles,  melts  at  170°,  and  is  more  soluble  than  its  isomeride. 
If  heated  carefully  to  its  melting  point,  the  isohydrobenzoin  compound 
undergoes  isomeric  change  into  the  higher  melting  modification. 

Di-\)-acetoxystilbene  dichloride  is  obtained  in  two  modifications :  the 
one  crystallises  in  long,  colourless  needles  and  melts  and  decomposes 
at  220° ;  the  other  crystallises  from  methyl  alcohol  in  needles,  from 
benzene  in  prisms  containing  benzene  of  crystallisation,  melts  at  132°, 
and  is  converted  into  the  higher  melting  modification  when  heated 
with  glacial  acetic  acid  and  hydrogen  chloride  at  100°,  or  when  heated 
above  its  melting  point  until  evolution  of  hydrogen  chloride  com¬ 
mences.  When  treated  with  methyl  alcoholic  potassium  hydroxide, 
both  dichlorides  yield  the  dimethyl  ether  of  dihydroxyhydrobenzoin 
and  di-p-hydroxytolane.  With  alkali  hydroxides  in  acetone  solution, 
the  dichlorides  yield  dihydroxystilbene. 

Di-p-acetoxybromostilbene ,  OAc*C6H4*CHICBr*C6H4*OAc,  obtained 
by  heating  di-p-acetoxystilbene  dibromide  (m.  p.  215°)  until  com¬ 
pletely  melted,  crystallises  in  colourless  needles,  melts  at  126 — 127°, 
and  yields  di-p-hydroxytolane  when  treated  with  alcoholic  potassium 
hydroxide.  Di-p-acetoxychlorostilbene  crystallises  in  long  leaflets  and 
melts  at  125 — 126°  to  an  opaque,  doubly-refracting  liquid,  which 
becomes  clear  at  138°. 

Di-p-hydroxytolane ,  OH.,C6H4*C:C*C6H4*OH,  crystallises  in  needles 
and  melts  at  220 — 225°;  the  diacetyl  derivative  crystallises  in  long 
needles  and  melts  at  198°.  When  treated  with  concentrated  sulphuric 
acid,  dihydroxytolane  and  its  diacetyl  derivative  yield  an  intensely 
red,  crystalline  substance  of  a  quinonoid  nature,  which  dissolves  in 
glacial  acetic  acid  to  a  red,  in  aqueous  alkali  hydroxides  to  a  violet, 
solution. 

The  action  of  acetic  anhydride  and  sodium  acetate  on  di-p-acetoxy- 
hydrobenzoin  dibromide  leads  to  the  formation  of  (1)  the  tetra-acetyl 
compound,  C2H2(OAc)2(C6H4*OAc)2,  which  is  obtained  in  two  modifi¬ 
cations  ;  the  one  crystallising  in  thick  needles,  containing  benzene  of 
crystallisation,  and  melting  at  172 — 173°;  the  other  crystallising  in 
slender  needles  and  melting  at  124 — 125°;  and  (2)  dihydroxystilbene 
diacetate,  which  crystallises  in  needles  and  melts  at  211 — 212°.  G.  Y. 

Mixed  Phenolic  Sulphides.  F.  Taboury  (Bull.  Soc.  chim .,  1904, 
[iii],  31,  1183 — 1188.  Compare  Abstr.,  1903,  i,  748). — When  an 
alkyl  haloid  reacts  with  the  compounds  obtained  by  the  interaction  of 
sulphur  with  magnesium  alkyl  haloids  (loc.  cit.),  mixed  sulphides  are 
produced.  Phenyl  benzyl  sulphide,  CH2Ph*S*Ph,  crystallises  in  white 
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lamellae  and  melts  at  40 — 41°  ;  its  solution  in  sulphuric  acid  becomes 
orange  on  warming,  p -Bromophenyl  methyl  sulphide  melts  at  32°. 
p -Bromophenyl  benzyl  sulphide  forms  small,  white  crystals,  melts  at 
64 — 65°,  and  is  soluble  in  alcohol  and  ether,  less  so  in  light  petroleum, 
p -Chlorophenyl  benzyl  sulphide  crystallises  in  small,  white  lamellre  and 
melts  at  52 — 53°.  a -Naphthyl  methyl  sulphide  is  a  colourless  liquid  and 
boils  at  166 — 168°  under  20  mm.  pressure.  Benzyl  u-naphthyl  sulphide 
crystallises  from  a  mixture  of  alcohol  and  water  in  white  lamellae  and 
melts  at  78 — 80°.  T.  A.  H. 


Aminoalcohols.  Synthetic  at  Ephedrines.  Ernest  Eourneau 
(/.  Pharm.  Chim .,  1904,  [vi],  20,  481 — 491). — Four  isomerides  of 
ephedrine  and  i/^-ephedrine  have  been  prepared,  one  of  which  is  most 
probably  the  racemic  modification  of  i^-ephedrine,  but  has  not  been  re¬ 
solved  into  its  optically  active  components.  The  substituted  amino¬ 
alcohols  described  in  the  paper  were  prepared  by  the  action  of  methyl- 
amine  or  dimethylamine  on  the  chloro-  or  iodo-hydrins  of  the  corre¬ 
sponding  unsaturated  hydrocarbons, 

Phenylmethylaminodimethylcarbinol ,  NHMe*CH2*CMePh*OH,  is  a 
colourless,  syrupy  liquid,  boiling  at  137°  under  33  mm.  pressure, 
slightly  soluble  in  cold,  almost  insoluble  in  warm  water.  The 
hydrochloride  and  oxalate  melt  at  153°  and  158°  respectively,  and  the 
aurichloride  decomposes  at  148°.  The  dibenzoyl  derivative  forms 
brilliant  prisms  melting  at  122°. 

Phenylmethylaminoethylcarbinol ,  N  H  Me  •  CHMe*  CHPh  *  OH,  forms 
colourless  prisms  melting  at  60°,  and  boils  at  155—156°  under  31  mm. 
pressure.  The  odour  is  that  of  t/r-ephedrine.  It  is  easily  soluble  in 
ether  and  in  alcohol,  and  dissolves  in  about  its  own  bulk  of  water, 
probably  forming  a  hydrate,  which  is  unstable  on  warming. 

The  hydrochloride  and  the  dibenzoyl  derivative  melt  at  178°  and  92° 
respectively. 

Phenyldimethylaminoethylcarbinol ,  NMe2* CHMe* CHPh’OH,  forms 
prismatic  needles  melting  at  47°  and  boils  at  151 — 152°  under  31  mm. 
pressure.  The  hydrochloride ,  picrcite ,  and  methiodide  melt  at  180°,  80°, 
and  225°  respectively.  The  benzoyl  derivative,  melting  at  108°,  has 
an  intense  anaesthetic  action. 

BenzylmethylciminoniethylcarbinolfNIiLNLe'CUpCHiCllzPty'QH,  boils 
at  148°  under  22  mm.,  or  at  169°  under  40  mm.  pressure.  Neither 
the  base  nor  its  salts  are  crystallisable.  The  methiodide  and  the 
dibenzoyl  derivative  melt  at  148°  and  42 — 43°  respectively. 

Benzyldimethylaminomethylcarbinol  is  a  liquid  boiling  at  143°  under 
22  mm.  pressure  and  yielding  an  aurichloride  melting  at  122°.  The 
liquid  benzoyl  derivative  has  a  bitter  taste  and  amesthetic  action,  and 
forms  a  hydrochloride  melting  at  165°. 

y-Methylamino-fi-phenylpropyl  alcohol ,  N HMe  •  CH2‘  CHPh  •  CH2*  OH, 
boiling  at  145°  under  24  mm.  pressure,  is  a  liquid,  as  also  are  its  salts. 
The  corresponding  dimethylamino- compound  is  liquid  and  boils  at  136° 
under  24  mm.  or  at  153°  under  42  mm.  pressure.  The  hydrochloride , 
which  is  hygroscopic,  aurichloride ,  and  methiodide  melt  at  288°, 
126 — 127°,  and  148°  respectively.  The  hydrochloride  of  the  benzoyl 
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derivative  has  local  anaesthetic  action,  melts  at  175°,  and  gives  a 
mercurichloride  melting  at  141°.  G.  D.  L. 

Secondary  Phenylnitroethanol.  M.  Holleman  ( Rec .  Trav . 
Chim.y  1904,  23,  298 — 300). — Bouveault  and  Wahl  have  shown 
(Abstr.,  1902,  i,  682)  that  when  benzaldehyde  is  condensed  with  nitro* 
methane  in  presence  of  sodium  methoxide  the  first  product  is  the 
compound  OH’CHPh*CHIN(>(XNa,  which,  on  addition  of  sulphuric 
acid,  is  decomposed  forming  the  corresponding  secondary  nitro-alcohol, 
which  is  at  the  same  time  partially  dehydrated  furnishing  ft- nitro- 
styrene  (compare  Thiele  and  Haeckel,  Abstr.,  1903,  i,  160).  The 
nitro-alcohol  can  be  obtained  pure  by  the  addition  of  acetic  acid  to  the 
reaction  mixture  in  place  of  sulphuric  acid  ;  it  is  a  bright  yellow, 
viscous  liquid,  which,  when  slightly  warmed,  turns  brown  and  is 
partially  changed  into  /3-nitrostyrene.  On  oxidation  with  potassium 
dichromate  and  sulphuric  acid,  it  yields  a-nitroacetophenone. 

T.  A.  II. 

p-Methoxyphenylethylcarbinol.  Carl  Hell  and  Alexander 
Hofmann  (Aer.,  1904, 37,4188 — 4193), — Phenylethylcarbinols  prepared 
by  Grignard’s  synthesis,  and  containing  a  ^?~methoxy-group,  have  been 
found  to  be  unstable,  losing  water  on  distillation  to  form  alkylene 
derivatives  (Abstr.,  1904,  i,  241,  242).  On  the  other  hand,  y?-methoxy- 
phenylethylcarbinol,  prepared  by  the  reduction  of  propionylanisole, 
has  been  described  by  Klages  (Abstr.,  1902,  i,  609)  as  being  volatile 
without  decomposition.  The  authors  have  prepared  this  compound 
from  anisaldehyde  and  magnesium  ethyl  bromide,  and  find  that  on 
distillation  under  reduced  pressure  partial  decomposition  takes  place, 
anethole,  OMe'CgH^CHlOHMe,  being  formed.  After  twice  distilling 
under  the  ordinary  pressure,  pure  anethole  is  obtained.  The  decom¬ 
position  takes  place  slowly  even  in  the  cold.  It  was  not  found 
possible  to  prepare  Klage’s  phenylurethane  derivative,  the  carbinol 
yielding  only  s-diphenylcarbamide  with  phenylcarbimide.  C.  H.  D. 

Intramolecular  Atomic  Rearrangements  in  Benzpinacones. 

P.  J.  Montagne  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1904,  7, 
271 — 275). — When  4  :  4' :  4"  :  4"-tetrachlorobenzpinacone,  obtained  by 
reduction  of  4  :  4'-dichlorobenzophenone,  is  heated  with  acetyl  chloride, 
tetrachlorobenzpinacolin  is  formed,  which,  when  boiled  with  alcoholic 
potassium  hydroxide,  forms  trichlorotriplienylme thane  and  y>chloro- 
benzoic  acid.  Since  the  trichlorotriplienylmethane  obtained  is  identical 
with  the  product  obtained  from  y>-leucaniline,  it  is  concluded  that  the 
intermediate  product,  demanded  by  Nef’s  hypothesis  as  applied  to  the 
formation  of  a  pinacoline  from  a  pinacone,  is  an  impossibility. 

In  the  transformation  of  a/?-glycols  into  aldehydes,  an  intramole¬ 
cular  rearrangement  occurs,  which  cannot  be  explained  by  any  normal 
intermediate  reaction.  It  has  not,  however,  been  decided  as  to 
whether  this  atomic  migration  takes  place  with  the  a/3-glycols  them¬ 
selves,  or  whether  the  oxides  are  formed  first  and  then  undergo  intra¬ 
molecular  rearrangement.  A.  McK. 
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Derivatives  of  Amino-acids.  Max  Siegfried  ( Zeit .  physiol. 
Chem .,  1904,  43,  68 — 71). — Amino-acids  yield  characteristic  deriva¬ 
tives  when  their  alkaline  solutions  are  thoroughly  shaken  with  ethereal 
solutions  of  4-nitrotoluene-2-sulphonic  chloride. 

i-Nitrotoluene-2-sulphoglycine ,  NO^CQHgMe'SOo’NH-CHg'CC^H, 
crystallises  from  hot  water  in  long  needles  or  large,  thin  plates  melt¬ 
ing  at  180°  (corr.).  The  barium  salt  crystallises  from  water  in  long 
prisms. 

Y‘k-Nitrotoluene-2-sulphoalanine , 

N02*C6H3Me*S02*NH-CHMe*C02H, 
crystallises  in  slender  needles  melting  at  96°.  One  part  of  the  acid 
dissolves  in  690  of  water  at  12°. 

rA-Nitrotoluene-2-sulphoglutamic  acid , 

N02*C6H3Me*S02-NH-CH(C02H)-CH2*CH2-C02H, 
crystallises  in  long,  slender  needles,  melts  at  160- — 161°  (corr.),  and 
readily  forms  supersaturated  solutions.  The  barium  salt  crystallises 
from  water  in  colourless  prisms.  J.  J.  S. 

Nitriles  of  Hydroxy-  and  Amino-carboxylic  Acids.  Hans 
Th.  Bucherer  (Ber. ,  1904,  37,  4510 — 4513.  Compare  Knoevenagel, 
Abstr.,  1904,  i,  981,  989,  994,  1024,  1027,  1028).— A  claim  for 
priority.  C.  H.  D. 

Action  of  an  Ammoniacal  Solution  of  Silver  Oxide  on  Sali¬ 
cylic  Acid  and  Salicylaldehyde.  Heinrich  Brunner  (Chem. 
Zeit.,  1904,  28,  1123 — 1124.  Compare  Abstr.,  1902,  i,  452). — iso - 
Salicylic  acid,  previously  described  (loc.  cit.),  does  not  exist.  A  nitro¬ 
compound  is  formed  when  an  ammoniacal  solution  of  silver  oxide  acts 
on  salicylic  acid.  A.  McK. 

A  New  Preparation  of  Alphylthiosalicylic  Acids.  Irma 
Goldberg  ( Ber .,  1904,  37,  4526 — 4527). — The  sodium  salt  of  thio- 
phenol  reacts  with  potassium  o-chlorobenzoate  at  220 — 230°  in  pre¬ 
sence  of  a  small  quantity  of  copper  to  form  phenylthiosalicylic  acid  : 
C6H4Cl-C02K  +  C6HB-SNa  =  C02K-CflH4-SPh  +  NaCl.  The  product  is 
identical  with  the  acid  obtained  by  Graebe  and  Schultess  (Abstr., 
1891,  1058)  from  thiophenol  and  o-diazobenzoic  acid  chloride. 

p -Tolylthiosalicylic  acid,  C02H*C6H4*S*C6H4Me,  from  ^-thiocresol, 
melts  at  215 — 216°  (corr.)  and  dissolves  readily  in  alcohol,  benzene, 
acetic  acid,  or  ether,  very  sparingly  in  cold  water  or  light  petroleum. 
The  solution  in  concentrated  sulphuric  acid  is  yellow,  and  shows  a 
green  fluorescence  on  warming  (formation  of  a  thioxanthone). 

fi-Naphthy  Ithiosalicyl  i  c  acid ,  CO2H*CrH4*S*C10H7,  from  /3-th  io- 
naphthol,  crystallises  from  alcohol  in  glistening,  white  leaflets  and 
melts  at  200 — 201°  (corr.).  The  solution  in  concentrated  sulphuric 
acid  is  yellow,  with  slight  green  fluorescence.  C.  H.  D. 

Reduction  Products  of  Ethyl  2  :  4-Dinitrophenylacetoacetate. 

Arnold  Reissert  and  Hans  Heller  (Ber.,  1904,  37,  4364 — 4379). — 
Ethyl  2 :  4  dinitrophenylacetoacetate  (compare  Heckmann,  Abstr., 
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1884,  178)  is  conveniently  prepared  by  the  interaction  of  ethyl  sodio- 
acetoacetate  with  chlorodinitrobenzene  in  cold  alcoholic  solution,  the 
mixture  being  left  for  two  weeks.  When  reduced  with  stannous 
chloride  under  special  ( xperimental  conditions,  a  mixture  is  obtained  of 
1  part  of  ethyl  aminomethylindolecarboxylate  and  5  parts  of  the  ester- 
amide  next  described.  Ethyl  2  :  ^-diaminophenylacetoacetyl-^  :  4- di~ 
aminophenylacetoacetate , 

'  C6H3(NH2).2-CHAc-C0-NH-C6H3(NH2)*CHAc-002Et, 
crystallises  from  alcohol  in  colourless  needles,  turns  brown  at  212°, 
and  melts  and  decomposes  at  21 7 ’5°;  it  gives  a  green  coloration  with 
ferric  chloride.  The  hydrochloride  crystallises  in  plates,  the  sulphate 
in  glistening  platelets,  the  metallic  salts  not  being  well  character¬ 
ised.  The  penta-acetyl  derivative,  C21H2105N4Ac5,  crystallises  in 
colourless  needles  melting  at  167° ;  the  diacetyl  derivative,  which  is 
prepared  in  the  form  of  the  sodium  salt  by  warming  the  penta- 
acetyl  derivative  with  dilute  sodium  hydroxide,  crystallises  in  colour¬ 
less,  granular  crystals  which  decompose  at  249 — 250°. 

The  tribenzoyl  derivative,  prepared  by  benzoylating  in  presence  of 
an  alkaline  hydroxide  at  0°,  melts  at  167*5°;  on  prolonged  boiling 
with  alcoholic  alkali,  the  dibenzoyl  derivative  is  formed,  crystallising 
from  alcohol  in  colourless  plates  melting  at  201*5°.  The  tetrazo- 
derivative  of  the  ester-amide,  C22H20O5N(]Sr2Cl)2*NH2,HCl,2H2O,  crys¬ 
tallises  in  glistening,  green  plates  and  couples  with  /3-naphthol  to 
form  a  dark  red  and  with  resorcinol  to  form  a  bright  red  dye. 

2 ' :  M - Diaminophenylacetoacetyl-Q-amino-2-methylindole, 

CfiHs(NH2)2-CHAc-CO-N<^^^)>CH, 

prepared  by  the  action  of  30  per  cent,  sodium  hydroxide  in  sealed 
tubes  at  100°  on  the  ester-amide,  forms  bright  yellow  crystals, 
which  rapidly  become  blue  in  the  air  and  decompose  with  great 
violence  at  142*5°.  The  tribenzoyl  derivative  crystallises  in  colourless 
crystals  decomposing  at  138°.  Ethyl  Q-amino-^-methylindoleS-carboxyl- 
ate  is  formed  when  the  ester-amide  is  heated  at  230 — 240°;  it  crystal¬ 
lises  from  alcohol  in  colourless,  glistening  plates  melting  at  185°; 
the  hydrochloride  crystallises  in  plates,  the  acetate  in  rhombohedra 
which  sublime  at  340°  without  decomposing. 

§-Amino-2-methylindole ,  prepared  by  the  action  of  sulphuric  acid  on 
the  foregoing  compound,  crystallises  from  alcohol  in  well  formed 
prisms  melting  at  82°  ;  these  decompose  very  rapidly  even  in  a  vacuum. 
The  picrate  crystallises  in  dark  yellow  plates  melting  at  192° ; 
the  benzoyl  compound  forms  colourless  plates  and  melts  at  209° ; 
the  acetyl  derivative  melts  at  180*5°.  The  structure  of  ethyl 
6-amino-2-methylindolecarboxylate  was  confirmed  by  the  replacement 
of  the  amino-group  through  the  diazo-reaction  and  the  hydrazine-groups 
by  hydrogen,  when  the  ethyl  methylindole-3-carboxylate  described  by 
Nef  was  obtained  (Abstr.,  1892,  140).  E.  F.  A. 

Chrysodiphenic  Acid.  [2'Phenylnaphthalene-l :  2  -dicarb- 
oxylic  Acid.]  Carl  Graebe  and  Kobert  Gnehm,  jun.  (Annalen,  1904, 
335,  113 — 121.  Compare  Abstr.,  1902,  i,  679). — When  strongly 
heated,  chrysodiphenic  acid  yields  chrysoketone  and  traces  of  /?-phenyl- 
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naphthalene ;  the  silver  salt,  C18H10O4Ag2,  is  obtained  as  a  colourless 
precipitate. 

The  methyl  hydrogen  ester,  CO2H*C10Hfi*C6H4,CO2Me,  formed  by 
the  action  of  methyl  alcohol  and  hydrogen  chloride  on  the  acid  or  by 
the  action  of  methyl  alcohol  on  the  anhydride,  crystallises  in  prisms, 
melts  at  124°,  and  forms  the  silver  salt,  C19H1304Ag.  The  isomeric 
methyl  hydrogen  ester,  CO2Me’C10HP/C6H4*CO2H,  formed  by  partial 
hydrolysis  of  the  dimethyl  ester,  melts  at  171 ’5°.  The  dimethyl  ester 
crystallises  in  plates  and  melts  at  90°.  The  anhydride, 

c10h6-co 
c„h4-cck  ’ 

crystallises  in  colourless  needles,  melts  at  146°,  when  strongly  heated 
yields  chrysoketone,  and,  with  ammonia,  forms  the  amic  acid, 

CO2H-C10H6-C6H4-CO-1StH2, 

which  melts  at  220°.  Chrysoketonecarboxylic  acid,  which,  along  with 
a  small  amount  of  its  isomeride,  is  formed  by  the  action  of  sulphuric 
acid  on  chrysodiphenic  acid,  melts  at  283°,  is  identical  with  Graebe 
and  Honigsberger’s  acid  (Abstr.,  1900,  i,  506),  and  yields  only  traces 
of  an  ester  when  heated  on  the  water-bath  with  methyl  alcohol 
and  hydrogen  chloride.  It  has  probably  the  constitution 

co^?ioH5-C02H 

<C«H4 

but  when  heated  with  zinc  dust  it  yields  chrysofluorene, 


ch:c-oh 


G.  Y. 


Condensing  Action  of  Organic  Bases.  Emil  Knoevenagel 
(Ber.,  1904,  37,  4461— 4463).— A  resume  of  the  literature  on  the  con¬ 
densations  of^aldehydes,  ketones,  esters,  and  keto-esters  with  ammonia, 
or  primary  or  secondary  bases,  and  an  introduction  to  the  following 
papers.  G.  Y. 

Condensing  Action  of  Organic  Bases.  Emil  Knoevenagel  and 
Siegbert  Mottek  (Ber.,  1904,  37,  4464 — 4476). — In  presence  of 
diethylamine,  ethyl  cyanoacetate  and  methyl  fumarate  react  at  the 
ordinary  temperature,  forming  ethyl  dimethyl  eyanotricarballylate, 
‘  C02Me*CH2*CH(C02Me)*CH(CN)*C02Et,  which  is  a  yellow  oil,  distils 
at  190 — 210°  under  16  mm.  pressure,  and  when  hydrolysed  with 
hydrochloric  acid  yields  tricarballylic  acid. 

In  presence  of  diethylamine  and  ethylamine,  or,  with  poorer  yield, 
piperidine,  methyl  fumarate  and  ethyl  malonate  form  dimethyl  diethyl 
propanetetracarboxylate,  which  boils  at  198 — 210°  under  18  mm. 
pressure  and  is  hydrolysed  by  hydrochloric  acid  to  tricarballylic  acid. 

Carvone  combines  with  ethyl  cyanoacetate,  in  presence  of  diethyl¬ 
amine  or  piperidine,  to  form  ethyl  dihydrocarvonylcyanoacetate , 
CH2:CMe-C6H7Me0-CH(CN)-C02Et, 
which  is  a  yellow,  viscid  oil,  boils  at  150 — 151°  under  about  1  mm. 
pressure,  has  a  bitter,  unpleasant  flavour,  and  is  almost  insoluble  in 
water.  The  oxime ,  C15H2203N2,  crystallises  in  matted  needles,  melts  at 
109 — 111°,  or,  after  recrystallisation  from  70  per  cent,  alcohol,  at 


62 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


119 — 121°.  Hydrolysis  of  the  ester  leads  to  the  formation  of  dihydro- 
c<wvonylacetic  acid ,  CH^CMe’CaHj-MeO’CHg^COgH,  which  is  a  brown, 
viscid  oil ;  it  decomposes  on  distillation  under  reduced  pressure  and 
yields  a  flocculent  silver  salt,  G^H^OgAg. 

Ethyl  1  -methylcyc\ohexenylidene-‘5-cyanoacetate, 

C6H7Me:C(CN)-C02Et, 

formed  by  the  action  of  ethyl  cyanoacefate  on  methylc?/cfohexenone  in 
presence  of  diethylamine  or  of  piperidine,  melts  at  55 — 57°  to  a 
yellow  oil,  which  distils  at  178 — 190°  under  12  mm.  pressure. 
The  ester  is  stable  towards  acids,  but  is  easily  attacked  by  alkalis ;  it 
is  hydrolysed  by  10 — 15  per  cent,  potassium  hydroxide  solution 
to  methyleycfohexenone  and  malonic  acid ;  hydrolysis  with  dilute 
sodium  carbonate  or  2 — 5  per  cent,  potassium  hydroxide  solution 

OHa-C— CH 

leads  to  the  formation  of  the  acid ,  CH2<^  )CIi  ">CO  or 

XCH2-C=0(C09H)X 

/CH0 - CH2v 

CH^CMe— — CH-zC, 

\C0-C(C02H)^ 

which  separates  from  alcohol  in  yellow  crystals,  melts  at  147 — 148*5°, 
and  yields  methylc?/cfohexenone  and  potassium  malonate  when  boiled 
with  10  per  cent,  potassium  hydroxide  solution.  The  ammonium,  ferric, 
and  silver,  O10H9O3Ag,  salts  are  described  ;  two  methyl  esters,  CnH1203, 
melting  at  37 — 39°  and  64 — 66°  respectively,  are  obtained  by  the  action 
of  methyl  iodide  on  the  silver  salt. 

Ethyl  1  :  S-dimethylcyclohexenylidene-S-cyanoacetate , 

CrH6Me2:C(CN)«CG.2Et, 

obtained  by  the  action  of  ethyl  cyanoacetate  on  dimethylcf/cfohexenone 
in  the  presence  of  diethylamine,  separates  from  alcohol  in  yellow  crystals, 
melts  at  57 — 58°,  boils  at  192 — 195°  under  16  mm.  pressure,  and  is 
stable  towards  acids.  When  boiled  with  10  per  cent,  potassium 
hydroxide  solution,  the  ester  yields  potassium  malonate  and  di- 
methylci/cfohexenone.  Hydrolysis  of  the  ester  with  dilute  sodium 
carbonate  or  very  dilute  potassium  hydroxide  solution  leads  to  the 


formation  of  the  acid,  CHMe< 


,ch2--c- 


)CH 


-ch9 


-C(C0.2H)' 


>CO  or 


/CHMe — CH0\ 

CH^-CMe==CH^C, 

\C0-C(C02H)^ 

which  is  a  yellow,  crystalline  substance,  melts  at  135 — 136°,  and  is 
easily  soluble  in  alcohol,  ether,  or  chloroform,  but  is  insoluble  in  water. 
The  ammonium  salt  melts  and  decomposes  at  164°  ;  the  silver  salt, 


C„H  n03Ag,  is  obtained  as  a  white  powder. 


G.  Y. 


Condensation  of  Vanillin  with  Ethyl  Acetoacetate  and  its 
Analogues.  Emil  Knoevenagel  and  Friedrich  Albert  (Ber.,  1904, 
37,  4476 — 4482). — Vanillin  reacts  with  1  or  2  mols.  of  ethyl  aceto¬ 
acetate,  or  1  or  2  mols.  of  acetyl  acetone,  or  with  ethyl  malonate 
in  presence  of  diethylamine,  or  more  energetically  in  presence  of 
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piperidine,  to  form  the  following  condensation  products.  Ethyl 
vanillylideneacetoacetate ,  C14H16Oft,  crystallises  from  dilute  alcohol, 
melts  at  120 — 121°,  and  is  soluble  in  aqueous  alkali  hydroxides,  but 
insoluble  in  acids.  When  warmed  with  hydroxylamine  hydrochloride 
in  alcoholic  solution,  it  forms  5-hetoA-methyl-i-vaniUyUdeneA  :  5-dihydro- 

isooxazole,  ^'>C:OH-CfiHs(OMe)-OF,  which  melts  at  220°  and  is 
N.CM4r  b 

soluble  in  aqueous  alkali  hydroxides,  but  not  in  acids. 

Ethyl  vanillylidenebisacetoacetate,  C90Hl?fJO8,  melts  at  163—164° 
and  decomposes  when  heated  above  its  melting  point.  The  oxime , 
C20H27O8N,  forms  white  crystals  and  melts  at  198 — 200°,  or,  after 
recrystallisation  from  alcohol,  at  210 — 220°. 

Hydrolysis  of  the  ester  with  dilute  alkali  hydroxides  leads  to  the 
formation  of  vanillyUdenebisacetoacetic  acid ,  C1RH1808,  which  melts  and 
decomposes  at  127 — 128°.  Ethyl  l-Jceto-5-methylA-^-hydroxy-m.-methoxy- 
'phenylA  :  2  :  3  :  k-tetrahydrobenzene-2  :  4 -dicarboxylate^ 

OH-C6H3(OMe)*C6H4OMe(C62Et)2, 

obtained  by  the  action  of  hydrogen  chloride  on  the  ester  in  alcoholic 
solution,  crystallises  in  white  needles  and  melts  at  146 — 147°. 

Vanillylideneacetyiacetone,  C13H1404,  crystallises  in  thin,  yellow 
needles  and  melts  at  135°.  Vanillylidenebisacetylacetone,  C1SH9206, 
crystallises  in  slender,  white  needles  and  melts,  when  crude,  at 
150 — -151°,  or,  after  recrystallisation,  at  170 — 171°.  The  action  of 
hydroxylamine  hydrochloride  on  vanillylidenebisacetylacetone  in  dilute 
alcoholic  solution  leads  to  the  formation  of  the  oxime  of  \-lceto-2  :  i-di- 
acetyl -5 -methyl -3 ~p -hydroxy -m-methoxy -'phenyl -1  :  2  :  3  :4 -tetrahydro- 
benzene ,  OH* C6H3(OMe)‘C6H4MeAc2!N*OH,  which  melts  at  223 — 224°. 

Ethyl  vanillylidenemalonate ,  C15H1806,  melts  at  110°.  Vanillylidene- 
malonic  acid  melts  at  212°.  G.  Y. 

Condensation  of  Cinnamaldehyde  with  Ethyl  Malonate  and 
Acetylacetone.  Emil  Knoevenagel  and  Albert  Herz  ( Ber .,  1904, 
37,  4483 — 4484). — Ethyl  cinnamylidenebismalonate ,  C23H30O8,  obtained 
by  the  condensation  of  cinnamaldehyde  with  ethyl  malonate  in 
presence  of  piperidine,  melts  at  36°  to  a  mobile  oil  which  boils  at  218° 
under  9  mm.  pressure. 

Cinnaynylideneacetyl acetone,  C14H1402,  forms  yellow  crystals,  melts 
at  102‘5°,  and  boils  at  191°  under  17  mm.,  or,  almost  without  de¬ 
composition,  at  304°  under  the  ordinary  pressure.  G.  Y. 

Condensation  of  /3-Hydroxy-a-naphthaldehyde  with  Ethyl 
Acetoacetate  and  its  Analogues.  Emil  Knoevenagel  and  Fritz 
Schroder  ( Ber .,  1904,  37,  4484 — 4491.  Compare  Gattermann  and 
Horlacher,  Abstr.,  1899,  i,  372). — Acetylnaphthacoumarin , 

ch:ch*c-ch:ch-c*o — co 

i  ii  ii  i 

CHICH-C - C-CHICAc’ 

obtained  by  warming  /3-hydroxy  a  naphthaldehyde  and  ethyl  aceto¬ 
acetate  with  piperidine  in  alcoholic  solution,  crystallises  in  leaflets, 
melts  at  186°,  and  dissolves  in  concentrated  sulphuric  acid  to  a  blood- 
red,  or  in  10  per  cent,  aqueous  potassium  hydroxide  to  a  brownish-red 
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solution.  The  plienylhydrazone ,  C21H1602N2,  crystallises  in  matted, 
scarlet  needles  and  melts  at  209°.  Benzoylnaphthacoumarin , 


cjoh6< 


o— CO 
ch:cbz’ 


obtained  from  /?-hydroxy-a-naphthaldehyde  and  ethyl  benzoylacetate, 
crystallises  in  yellow  needles  and  melts  at  208°. 


Ethyl  naphthacouniarincarboxylate , 


r  h  9° 
i°  e^cHIC-CO.Et’ 


obtained 


from  /?-hydroxy-a-naphthaldehyde  and  ethyl  malonate,  crystallises  in 
matted,  white  needles,  melts  at  115°,  and  forms  blue,  fluorescent 
solutions.  Hydrolysis  of  the  ester  leads  to  the  formation  of  the 
carboxylic  acid ,  C14H804,  which  is  also  formed  by  the  action  of  malonic 
acid  on  /?-hydroxy-a-naphthylicleneaniline.  It  melts  at  231°  and  gives 
an  intense  yellow  coloration  with  concentrated  sulphuric  acid. 

/ 3-Hydroxy-cL-naphthylideneacetylacetone ,  OH*  C1()Hr>*  CH  !C(COMe)2, 
crystallises  in  yellow  needles  and  melts  at  137°.  When  shaken  with 
glacial  acetic  acid,  it  yields  a  yellow,  flocculent  substance ,  which  melts 
and  decomposes  at  200 — 210°. 

The  action  of  ethyl  cyanoacetate  on  /?-hydroxy-a-naphthaldehyde  in 
presence  of  piperidine  in  alcoholic  solution  leads  to  the  formation  of 
ethyl  cyanonaphthacoumarincyanoacetate ,  C19Hll04N2,  which  crystallises 
in  yellow  needles,  melts  and  decomposes  at  283°,  and  is  decomposed  by 
boiling  glacial  acetic  acid  to  a  yellow  nitrogenous  substance  melting 
at  112°.  G.  Y. 


Condensation  of  Salicylaldehyde  and  of  /?-Hydroxy-a- 
naphthaldehyde  with  Ethyl  Acetonedicarboxylate.  Emil 
Knoevenagel  and  E.  Langensiepen  (Ber.,  1904,  37,  4492—4496). — - 
Salicylaldehyde  (1  mol.)  and  ethyl  acetonedicarboxylate  (1  mol.) 
condense  in  presence  of  piperidine  to  form  ethyl  coumarinketoacetate , 

C6H4<ch:£.co.ch  co  Et>  whicl>  crystallises  in  slender,  white 

needles,  melts  at  104°,  and,  on  hydrolysis,  yields  the  acid,  C10H6O4 ; 
this  crystallises  in  colourless  needles  and  melts  at  187°. 

Dicoumarin  ketone ,  C19H10O5,  is  formed  by  condensation  of  ethyl 
coumarinketoacetate  with  salicylaldehyde,  or  of  ethyl  acetone¬ 
dicarboxylate  (1  mol.)  with  salicylaldehyde  (2  mols.).  It  forms  small, 
white  crystals  and  melts  at  234°.  The  oxime,  C19B1105N,  crystallises 
in  long,  glistening  needles  and  melts  at  251°.  When  warmed  with 
aqueous  potassium  hydroxide  or  sodium  carbonate,  dicoumarin  ketone 
dissolves  to  a  red  solution,  addition  of  hydrochloric  acid  to  which 
precipitates  coumarinketocoumaric  acid , 

r  H  /°-“(r0 

c  4V'Oh:c-co-c(co2h):ch-cch4-oh  ; 

the  acid  crystallises  in  small,  white  needles,  melts  at  259 — 260°,  and 
yields  dicoumarin  ketone  when  treated  with  acetic  anhydride. 


Ethyl  naphthacoumarinketoacetate,  C 


10 


0H:C-C0-0H2-C02Et, 
forms  a  yellow,  crystalline  mass,  melts  at  151 — 152°,  and,  on  hydrolysis, 
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yields  naphthacoumarincarboxylic  acid,  ChH1404,  which  melts  at  232° 
(see  foregoing  abstract).  G.  Y. 

Condensation  of  Salicylaldehyde  with  Ethyl  Cyanoacetate, 
Ethyl  Benzoylacetate,  or  Acetylacetone.  Emil  Knoevenagel 
and  Kobert  Arnot  ( Ber 1904,  37,  4496 — 4502.  Compare  Abstr., 
1898,  i,  406  ;  1899,  i,  116). — Salicylaldehyde  reacts  with  ethyl  cyano¬ 
acetate,  in  presence  of  piperidine,  to  form  ethyl  salicylidenebiscyano- 
acetate  (Beccari,  Abstr.,  1902,  i,  371),  which  melts  at  139 — 140°, 
yields  ammonia  and  salicylaldehyde  when  boiled  with  dilute  alkali 
hydroxides,  and  when  boiled  with  water  is  decomposed  to  a  white 
substance,  which  melts  at  85°,  and  a  product  which  melts  and  de¬ 
composes  at  180 — 250°.  fi-2-H y  dr  oxyp)henylpro2)aneaay -tricarboxylic 

salicyl- 

idenebiscyanoacetate  is  boiled  with  dilute  hydrochloric  acid,  crystallises 
in  white  leaflets  and  melts  at  85 — 86°. 

Benzoylcoumarin ,  C16H10O3,  obtained  by  the  condensation  of  salicyl¬ 
aldehyde  and  ethyl  benzoylacetate  in  presence  of  piperidine,  crystallises 
in  white  needles  and  melts  at  130°. 

Salicylidenebi8piperidiney  Cl7H^6ON2,  formed  by  the  condensation  of 
salicylaldehyde  with  piperidine,  melts  at  86 — 87°  and,  when  warmed 
with  ethyl  benzoylacetate,  yields  benzoylcoumarin.  The  oxime , 

01,,h1103n, 

of  the  latter  crystallises  in  white  needles  and  melts  at  148 — 150°. 

Salicylideneacetylacetone ,  C12H1203,  obtained  by  condensation  of 
salicylaldehyde  with  acetylacetone,  forms  white  crystals,  melts  at 
85°,  and  forms  a  yellow  additive  compound  with  bromine,  and  a 
potassium  salt  which  crystallises  in  glistening,  green  needles  The 
oxime ,  C12H1303N,  crystallises  in  white  leaflets  and  melts  at  110°. 
Addition  of  dilute  acids  to  the  alcoholic  solution  of  sal  cylidene- 
acetylacetone  results  in  the  formation  of  a  white,  crystalline  compound , 
c15h,  603,  which  melts  and  decomposes  at  105  and,  on  recrystallisation 
from  hot  water,  forms  yellow  needles  which  melt  at  109°.  The  action 
of  dilute  acids  on  the  substance  melting  at  105°,  or  prolonged 
boiling  of  the  substance  melting  at  109°  with  water,  leads  to  the 
formation  of  a  compound  which  melts  and  decomposes  at  70 — 75°. 
The  action  of  dilute  nitric  acid  at  130°  underpressure  on  the  substance 
melting  at  105°,  leads  to  the  formation  of  a  yellow  nitrogenous 
substance  which  melts  at  113°  and  forms  an  explosive  potassium  salt 
crystallising  in  yellow  needles.  The  oximey  C15HlfiO2IN0H,  melts  at 
118°;  the  phenyl! lydvazone  melted,  when  impure,  at  125 — 130°. 

G.  Y. 

Condensation  of  Aliphatic  Nitro-compounds  with  Aromatic 
Aldehydes  by  means  of  Organic  Bases.  Emil  Knoevenagel  and 
Leonhard  Walter  (7ier.,  1904,  37,  4502 — 4510). — Aromatic  alde¬ 
hydes  (benzaldehyde,  piperonal,  anisaldehyde,  vanillin)  form  condens¬ 
ation  products  with  primary  aliphatic  nitro-compounds  (nitromethane, 
nitroethane,  phenylnitromethane)  in  presence  of  amylamine,  ethyl- 

VOL.  LXXXVIII.  i.  / 


7  7  CHICH-C-O-CO-CH-CO—  O 

anhydrrde,  ^h;ch.H - 6h-CTI.,CO’ 


formed  when  ethyl 
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amine,  or  methylamine  carbonate,  less  rapidly  in  presence  of  piperidine 
or  diethylamine.  The  following  new  compounds  are  described  : 

Anisylidenenitromethane ,  C9H903N,  crystallises  in  slender,  yellow 
needles  or  plates  and  melts  at  86°.  Vanillylidenenitromethane , 
C9H904N,  melts  at  165°. 

Piper onylidenenitroethane ,  C10H9O4N,  crystallises  in  golden  needles 
and  melts  at  98°.  Anisylidenenitroethane ,  C10HnO3N,  forms  long, 
yellow,  prismatic  crystals  and  melts  at  48°. 

Phenylbenzylidenenitromethane,  C14Hn02N,  crystallises  in  yellow 
leaflets  and  melts  at  75°. 

Phenylpiperonylidenenitromethane ,  C15Hu04N,  forms  yellow  crystals 
and  melts  at  124°. 

Phenylanisylidenenitromethane ,  C15H1303N,  crystallises  in  broad, 
golden  needles  and  melts  at  151°.  G.  Y. 

Oxidising  Chlorination  of  o-Hydroxybenzaldehyde  and  of 
ju-Hydroxybenzaldehyde.  Heinrich  Biltz  (Per,,  1904,  37, 

4448). — An  analytical  correction  (compare  Abstr.,  1904,  i,  1021). 

W.  A.  D. 

The  Occurrence  of  Vanillin.  Edmund  O.  von  Lippmann  (Per., 
1904,  37,  4521 — 4522). — The  odour  of  vanillin  is  frequently  noticeable 
in  the  neighbourhood  of  saw-mills.  A  shaving  of  wood  taken  in  one 
case  when  the  odour  was  exceptionally  strong  yielded  sufficient 
vanillin  on  extraction  with  ether  to  allow  of  recrystallisation  and 
identification.  Vanillin  has  been  previously  recognised  in  wood 
(compare  Seidel,  Zeit.  angew.  Ghem.,  1898,  876  ;  Brautigam,  Abstr., 
1901,  i,  93 ;  Grafe,  this  vol.,  i,  23).  C.  H.  D. 

Hydrogenation  of  Aromatic  Ketones  by  means  of  Reduced 
Nickel.  New  Method  of  Synthesising  Aromatic  Hydro¬ 
carbons.  Georges  Darzens  (Compt.  rend.,  1904,  139,  868 — 870). — 
When  aromatic  ketones  of  the  type  COPhR  are  directly  hydrogenated 
at  190 — 195°  in  the  presence  of  nickel  obtained  by  reducing  nickel 
oxide  at  300°,  the  reaction  proceeds  according  to  the  following  equation  : 
COPhR  +  2H2  =  CH2PhR  +  H20  ;  if,  however,  the  nickel  employed  has 
been  obtained  by  reducing  the  oxide  at  a  temperature  below  300°,  it 
behaves  as  a  more  active  catalyst  (compare  Sabatier  and  Senderens, 
Abstr.,  1903,  i,  733),  and  the  corresponding  hexahydro-derivative  of 
the  benzene  homologue  is  obtained.  The  following  homologues  of 
benzene  were  prepared  :  ethylbenzene,  boiling  at  136 — 137°,  from  aceto¬ 
phenone;  ^-methylethylbenzene,  boiling  at  158 — 162°,  from  jt?-tolyl 
methyl  ketone;  \)-ethyl-tert.-butylbenzene,  from  jo-butylacetophenone, 
boils  at  209 — 213°  and  has  an  odour  similar  to  that  of  carrots;  and 
butylbenzene,  boiling  at  180°,  from  benzylacetone.  M.  A.  W. 

Beckmann’s  Rearrangement  by  means  of  Benzene  Sulphonic 
Chloride  in  the  Presence  of  Alkali  or  Pyridine.  Alfred  Werner 
and  A.  Piguet  (Per.,  1904,  37,  4295 — 4315). — The  Beckmann  reaction 
under  the  influence  of  benzenesulphonic  chloride  proceeds  well  in  pyridine 
solution,  and  the  isolation  of  the  primary  products  is  more  readily 
effected  than  when  an  alkaline  solution  is  used. 

In  the  case  of  a-  or  o-diketonemonoximes,  the  rearrangement  may 
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take  place  in  two  ways ;  the  hydroxyl  at  first  attached  to  nitrogen 
becoming  attached  either  to  the  carbon  atom  immediately  linked  with 
the  nitrogen,  or  to  the  carbon  atom  connected  with  the  ketonic  oxygen. 
The  second  form  of  the  reaction  occurs  especially  with  the  oximes  of 
cyclic  o-diketones. 

y-Benzil mono-oxime  is  converted  by  benzenesulphonic  chloride  in 
sodium  hydroxide  or  pyridine  solution  into  the  compound 

S02Ph  *0*0  COPh 

Ph-N 


which  crystallises  from  alcohol  in  colourless,  prismatic  needles  melting 
at  114°,  and  may  be  regarded  as  the  benzenesulphonic  ester  of  the  pro- 

OH-C-GOPh  . 

duct  of  the  Beckmann  rearrangement,  n.  Alcoholic  potass¬ 

ium  hydroxide  converts  it  into  phenylcarbylamine  and  benzoic  and 
benzenesulphonic  acids ;  dilute  sulphuric  acid  forms  aniline,  benzo- 
nitrile,  and  benzenesulphonic  acid.  An  attempt  to  synthesise  the 
compound  from  benzoylformanilide  and  benzenesulphonic  chloride  was 
unsuccessful. 

Under  the  same  conditions,  a-benziloxime  yields  the  compound 

Ph-C-O-COPh  , 

N  COPh  *  crystallising  from  acetic  acid  m  large,  colourless  prisms 

melting  at  95°,  and  yielding  ammonia  and  benzonitrile  or  benzoic  acid 
on  hydrolysis.  It  is  therefore  the  benzoyl  ester  of  the  normal  product, 
benzoic  acid  being  produced  by  a  rearrangement  of  the  second  type. 
The  stereochemical  formulae  proposed  for  the  benziloximes  by  Beck¬ 
mann  and  Koster  (Abstr.,  1893,  i,  474)  are  thus  confirmed  (compare 
Hantzsch  and  Werner,  Abstr.,  1890,  970). 

Both  the  a-  and  /3-oximes  of  benzoylformic  acid  yield  only  benzo¬ 
nitrile;  deoxybenzoinoxime  yields  phenylacetanilide,NHPh*CO*CH2Ph, 
crystallising  in  colourless  prisms  and  melting  at  117°.  Benzophenone- 
oxime  yields  only  benzanilide. 

Both  anti-  and  syn-benzaldoximes  yield  benzonitrile.  Camplioroxime 
yields  campholenonitrile. 

a-Benzoinoxime  yields  benzonitrile  and  benzaldehyde  (rearrange¬ 
ment  of  the  second  type).  /3-Benzoinoxime  behaves  normally,  yielding 
phenylglycollanilide,  NHPh*CO'CHPh#OK.  The  formulae  to  be  as- 

,  r  .  Ph-OCHPh-OH  „  . 

signed  to  the  oximes  are  therefore  :  a-oxime,  n  ;  p-oxime, 

In  •  Oil 

Ph-C-CHPh-0  H 

i  i 

OH-N 


a-Nitroso-/2-naphthol  reacts  with  either  benzenesulphonic  chloride  or 
sulphuryl  chloride  in  pyridine  solution  to  form  o-cyanocinnamic  acid, 
a  reaction  of  the  second  type.  In  similar  manner,  phenanthraquinone- 
oxime  yields  2 -cyanodiphenyl-2' -carboxylic  acid ,  CN’CgH^OgH^COgH, 
crystallising  from  benzene  in  colourless  prisms  and  melting  at 
170 — 172°;  the  methyl  ester  forms  long  double-pyramids  and  melts  at 
7 9 — 80°.  2-Nitrophenantliraquinoneoxime  yields  a  nitro-2-cyanodiphenyl- 
2' -carboxylic  acid  y  crystallising  in  pale  yellow  prisms  melting  at  194 — 195°; 
the  methyl  ester  forms  colourless  needles  and  melts  at  123 — 124°. 
2  : 7-Dinitrophenanthraquinoneoxime  yields  a  dinitro-2-cyanodiphenyl - 

/  2 


68 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


2' -carboxylic  acid,  crystallising  in  colourless  leaflets  melting  at 
217 — 218°;  the  methyl  ester  forms  small  prismsmelting  at  149 — “150°. 
Retenequinoneoxime  yields  the  mononitrile  of  methyli&oprojiyldiphenic 
acid,  ClgHl702N,  forming  small,  colourless  crystals  melting  at  195°. 

Acenaphthaqninoneoxime  yields  the  imide  of  naphthalic  acid, 
C12H70.2N,  crystallising  in  small,  colourless  needles  and  melting  at 
290 — 291°.  The  solution  in  concentrated  sulphuric  acid  shows  an 
intense  blue  fluorescence.  C.  H.  D. 


Condensation  of  Diphenic  Anhydride  with  Toluene.  Hans 
Pick  ( Monatsh .,  1904,  25,  979 — 986.  Compare  Gotz,  Abstr.,  1902,  i, 
372). — Fluorenone-5-carboxylic  acid  and  p-toluoyl-5-fluorenone  are 
formed  when  diphenic  anhydride  in  toluene  solution  is  warmed  with 
aluminium  chloride. 


k-p-Toluoylfluorenone , 


is  better  formed 


co— c:ch - CH 

c6h4-c:c(co-c7h7)-ch? 

by  the  action  of  aluminium  chloride  on  fluorenone-5-carboxylic  chloride 
in  toluene  solution  ;  it  crystallises  in  yellow,  prismatic  needles,  melts  at 
128°,  dissolves  in  concentrated  sulphuric  acid  to  an  orange-red  solution, 
and  forms  a  phenylhydrazone,  C27H20ON2,  which  decomposes  at  82°. 

qjj  — ciCH - CH 

i-^-Methylbenzylfluorene,  ^  ^  .q  jj  obtained  by  heat- 

ing  toluoyl-5-fluorenone  with  zinc  dust,  crystallises  in  white  needles 
and  melts  at  72°. 

The  condensation  of  fluorenone-4-carboxylic  chloride  with  anisole  in 
presence  of  aluminium  chloride  leads  to  the  formation  of  4-p -methoxy- 

,  7/f  CO — c:ch - CH  , . ,  c 

benzoyfjiuorenone,  JL  „  1.  _ , _ „  _  „  v  ,  which  forms  white 


C6H4*C:C(CO’C6H4*OMe)-CIi  ’ 
crystals  and  melts  at  95°. 


G.  Y. 


Condensations  of  o- Aldehydocarboxylic  Acids  with  Ketones. 
Alfred  Lukscu  {Monatsh.,  1904,  25,  1051 — 1064.  Compare  Zink, 

Abstr.,  1902,  i,  34). — Meconinemethyl  ethyl  ketone , 
0Me-C:C(0Me)-C-C0-0 

CH— CH~C - CH-CH2-  COEt’ 

formed  by  the  action  of  opianic  acid  on  methyl  ethyl  ketone  in 
aqueous  sodium  hydroxide  solution  at  35°,  crystallises  in  white 
needles,  melts  at  128 — 132°,  is  soluble  in  hot  water  or  alcohol,  dissolves 
in  boiling  aqueous  alkali  carbonates,  and  is  decomposed  by  hot  aqueous 
potassium  hydroxide.  The  oxime  forms  small,  glistening  crystals  and 
melts  at  109 — 112°. 

Meconinemethyl  propyl  ketone ,  C10H()O4*CH2*COPra,  crystallises  in 
small  needles,  melts  at  91 — 95°,  is  soluble  in  warm  water,  alcohol,  ether, 
benzene,  chloroform,  or  glacial  acetic  acid,  and  is  decomposed  by  warm 
aqueous  potassium  hydroxide.  The  oxime  melts  at  153 — 157°.  Meconine¬ 
methyl  iso propyl  ketone ,  C10H9O4*CH2*COPr^,  melts  at  88 — 91°  and  is 
soluble  in  hot  water  or  alcohol.  With  hydroxylamine  hydrochloride  in 
alcoholic  solution,  or  with  hydroxylamine  in  alcoholic  sodium  hydroxide 
solution,  it  forms  the  oxime  of  the  “  pseudo-acid  ”  (compare  Fulda, 
Abstr.,  1900,  i,  36),  C15H]0O5N,  which  crystallises  in  matted,  white 
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needles,  melts  at  110°,  and  is  soluble  in  warm  water,  alcohol,  or  benzene 
or  in  cold  acetone,  chloroform,  or  glacial  acetic  acid  ;  it  has  a  neutral 
action  towards  litmus  and  dissolves  in  aqueous  alkali  hydroxides  or 
carbonates  only  on  warming.  When  heated  to  its  melting  point,  it 
undergoes  isomeric  change  into  the  oxime  of  the  acid,  which  is  also 
formed  by  the  action  of  hydroxylamine  on  the  ketone  at  100°  in 
alcoholic  solution ;  this  oxime  crystallises  in  colourless,  glistening, 
silky  needles,  melts  at  223°,  is  less  soluble  in  warm  water  or  alcohol 
than  its  isomeride,  dissolves  readily  in  cold  aqueous  alkali  hydroxides, 
slowly  in  cold  aqueous  alkali  carbonates,  and  can  be  titrated  directly. 

The  action  of  aqueous  ammonia  on  meconinemethyl  ethyl  and 
meconine methyl  propyl  ketones,  leads  to  the  formation  of  yellow, 
transparent  resins. 

Meconinemethyl  isopropyl  ketone  and  concentrated  aqueous 
ammonia  form  the  hydroxy-amide, 

NH?-c6*06H'2(0Me),*CH(0H)-CH^C0Pi^, 
which  separates  in  white  crystals,  melts  at  141 — 143°,  and  is  easily 
soluble  in  hot  water  or  alcohol.  It  dissolves  in  concentrated  sulphuric 
acid  to  a  carmine  solution,  which,  when  heated,  becomes  green  and 
finally  violet,  and  yields  a  brown,  flocculent  precipitate  on  addition  of 
water;  when  boiled  with  dilute  acids,  it  is  hydrolysed  with  formation 
of  ammonia.  When  boiled  with  glacial  acetic  acid,  it  yields  the  acetyl 
derivative,  Gl7H2306l!4,  which  crystallises  in  glistening,  white  leaflets, 
melts  at  187°,  and,  when  treated  with  sodium  nitrite  in  acetic  acid 
solution,  forms  meconinemethyl  isopropyl  ketone.  G.  Y. 

Quinone  Imines.  III.  Richard  Willstatter  and  Adolf 
Pfannenstjel  (fier.,  1904,  37,  4605—4609.  Compare  Willstatter 
and  Mayer,  Abstr.,  1904,  i,  511). — ■Quinonedi-imine,  CRH6N0,  prepared 
by  the  oxidation  of  an  ethereal  solution  of  y>phenylenediamine  by  dry 
silver  oxide,  separates  in  colourless  needles,  which  gradually  assume  a 
grey  to  brownish-yellow  tint.  It  forms  colourless  solutions ;  it 
explodes  on  the  addition  of  concentrated  hydrochloric  or  sulphuric 
acids,  but  by  careful  treatment  with  pure  sulphuric  acid  its 
sulphate  may  be  isolated.  When  quickly  heated,  it  becomes 
coloured  at  75°  and  melts  at  about  124°. 

Quinonemonoimine,  prepared  by  the  oxidation  of  an  ethereal 
solution  of  y?-aminophenol  by  dry  silver  oxide,  separates  in  prisms  or 
needles,  which,  although  momentarily  colourless,  gradually  assume  a 
yellowish-grey  to  brown  colour  on  being  exposed  to  air.  It  is  more 
unstable  than  the  di-imine  and  decomposes  spontaneously  when 
separated  from  its  ethereal  solution,  red  fumes  being  evolved.  When 
warmed  with  dilute  sulphuric  acid,  it  is  converted  into  quinone  and 
ammonia ;  by  stannous  chloride  and  hydrochloric  acid,  it  is  reduced  to 
y?-aminophenol.  It  is  more  soluble  in  ether  than  is  the  di-imine. 
With  phenol  and  alkali,  it  forms  a  deep  blue  solution,  which,  when 
acidified,  turns  red,  and  forms  a  bluish-green  layer  when  concentrated 
sulphuric  acid  is  carefully  added. 

By  comparison  of  those  imines  with  quinone  and  with  Thiele's 
fulvenes,  it  appears  that,  contrary  to  the  current  views,  the  group  C.'NH 
is  a  weaker  chromophore  than  the  group  CIO  or  CIC.  A.  McK. 
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Nitroamines  of  the  Anthraquinone  Series.  Roland  Schqll 
[and,  in  part,  G.  Schneider  and  F.  Eberle]  ( Ber.,  1904,  37, 
4427 — 4448). — The  nitration  of  the  aminoanthraquinones  is  remarkable 
as  giving  rise  to  nitroamines  as  direct  products. 

On  gradually  adding  at  —  10°  finely  powdered  2-aminoanthraquinone 
to  nitric  acid  of  sp.  gr.  1*50  which  has  been  freed  from  nitrous  acid  by 
means  of  carbamide,  a  mixture  of  3-nitro-2-nitroaminoanthraquinone , 
C(.H4!(C0)2tCr)H2(N0;2)*NH*N02,  and  1  :  3-dinitro~2-nitroaminoanthra- 
quinone  is  obtained,  which  can  be  resolved  into  its  constituents  by 
recrystallisation  from  acetone.  3-Nitro-2-iiitroam,inoanthraquinone 
separates,  on  adding  water,  in  yellow  crystals,  and  when  pure  explodes 
at  a  temperature  intermediate  between  180°  and  191°,  depending  on 
the  rate  of  heating  ;  when  heated  with  phenol  and  sulphuric  acid,  it 
shows  Liebermann’s  reaction  in  a  modified  manner,  a  brownish-purple 
solution  being  produced  which  changes  to  green  ;  the  sodium  salt, 

C6H4!(C0)2IC6H2(N02)#N<^^  ,  of  the  nitroamine  forms  orange- 

red  crystals  and  decomposes  at  245°.  On  agitating  the  nitroamino- 
compound  with  a  mixture  of  phenol  (1  part)  and  concentrated 
sulphuric  acid  (10  parts),  it  is  converted  into  '3~niti'o-2-aminoanthra- 
quinone ,  which  crystallises  from  xylene  and  melts  at  305 — 306° ;  the 
structure  of  this  follows  from  its  conversion  by  the  diazo-reaction  into 

2- nitroanthraquinone,  which  melts  at  184 '5 — 185°  (corr.)  (compare 
Kaufier,  Abstr.,  1904,  i,  256)  and  is  reducible  by  ammonium  sulphide 
to  2-aminoanthraquinone. 

3-JSfitro-\-hydroxyanthraquinone<,  obtained  by  passing  gaseous  nitrous 
acid  into  a  solution  of  3-nitro-2-nitroaminoanthraquinone  in  fuming 
nitric  acid  and  boiling  the  product  with  alcohol,  crystallises  from 
glacial  acetic  acid  in  yellow  leaflets  and  melts  at  247 — 248°  ;  its 
structure  was  not  established,  but  appears  probable  in  view  of  the 
action  of  fuming  nitric  acid  on  2-aminoanthraquinone  (infra)  ; 

3- amino-\-hydroxyanthraquinone  forms  slender,  red  needles  and 
sublimes  without  melting. 

1  :  3-Dinitro-2-nitroaminoanthraquinone  is  more  soluble  in  acetone 
than  its  congener,  separates  from  ether  in  bright  yellow  crystals, 
and  decomposes  at  99°;  when  agitated  with  phenol  and  sulphuric 
acid,  it  gives  1  :  3-dinilro-2-aininoanthraquinone ,  which  crystallises 
from  glacial  acetic  acid  in  yellow  prisms,  melts  at  279 — 280°,  and  is 
reduced  by  ammonium  sulphide  to  1:2: 3 4riaminoanthraqidnone, 
which  crystallises  from  nitrobenzene  and  does  not  melt  at  300°. 

3-Nitro-2-nitroamino~\-hydroxy  anthraquinone  is  formed  together 
with  1  :  3-dinitro-2-nitroaminoanthraquinone  when  2-aminoanthra¬ 
quinone  is  nitrated  with  nitric  acid  of  sp.  gr.  1*52  at  35 — 40°;  it 
crystallises  from  glacial  acetic  acid  in  yellowish-red  needles  and  decom¬ 
poses  at  234°. 

2  :  §-Dibromo-k  :  8-dinitro-l  :  5-dinitrodiairiinoanthraquinone, 

CuH202Br2(N02)2(NH;N02)2> 

prepared  by  adding  finely  powdered  2  :  6-dibromo-l  :  5-diaminoanthra- 
quinone  to  colourless  nitric  acid  of  sp.  gr.  1*52,  forms  a  micro¬ 
crystalline  powder  and  decomposes  at  142 — 143°  ;  it  is  nearly  insoluble 
in  all  solvents;  the  crystalline  disodium  salt,  C14H^O10lSr0Br2Na2,  and 
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the  analogous  dipotassium  and  diammonium  salts  are  anhydrous. 
2  :  6-Dibromo- 4  ;  8-dinitro-l  :  5-diaminoanthraquinone ,  obtained  by  de¬ 
nitrating  the  nitroamino-derivative  with  phenol  and  sulphuric  acid  at 
the  ordinary  temperature,  separates  from  phenol  or  nitrobenzene,  in 
which  it  is  very  sparingly  soluble,  in  red  crystals  having  a  metallic 
lustre,  and  does  not  melt  up  to  360°. 

2:4:6:  8-Tetrabromo- 1  :  5-dinitrodiaminoanthraquinone,  prepared  by 
nitrating  tetrabromo-1  :  5-diaminoanthraquinone,  forms  a  bright  yellow, 
crystalline  powder  and  explodes  at  166°;  it  is  denitrated  by  simply 
heating  it  with  alcoholic  hydrochloric  acid,  giving  2:4:6:  8-tetrabromo- 
1  : 5-diaminoanthraquinone. 

2:4:6:  8-Tetranitro- 1  :  5-dinitrodiaminoanthraquinone ,  obtained  by 
nitrating  1  : 5-diaminoanthraquinone  with  ice-cold  nitric  acid  of  sp.  gr. 
1*52,  forms  a  yellow,  crystalline  powder  and  explodes  when  gently 
heated  or  when  struck ;  2:4:6: 8-tetranitro-l  :  5-diaminoanthra¬ 
quinone  is  a  dark  coloured  powder.  W.  A.  D. 

Xanthogen  Reaction  and  its  Application  to  the  Terpene  and 
Camphor  Series.  II.  L.  A.  Tschugaeff  (J.  Russ.  Phys.  Chem. 
/Soc.y  1904,  36,  988 — 1052.  Compare  Abstr.,  1904,  i,  327). — In  the 
transformation  of  an  alcohol  of  the  terpene  or  camphor  series  into  a 
hydrocarbon,  isomeric  change  often  takes  place.  In  order  to  avoid 
this  change,  the  author  applies  to  such  cases  the  xanthogen  reaction, 
by  which  means  lie  is  able  to  obtain  the  hydrocarbon  directly  cor¬ 
responding  with  the  alcohol  employed. 

The  first  case  to  which  this  procedure  is  applied  is  that  of  dihydro- 
carveol,  which  is  formed  by  the  reduction  of  d-carvone  by  means  of 
sodium  in  alcoholic  solution.  The  dihydrocarveol  is  first  converted 
into  sodium  dihydrocarvylxanthate,  C10H7OCS2Na,  by  acting  on  its 
toluene  solution  with  ether  and  carbon  disulphide.  The  sodium  salt  is 
then  transformed  into  the  corresponding  methyl  dihydrocarvyl¬ 
xanthate,  which,  on  dry  distillation,  decomposes  thus :  C10H]7O*CS2Me  = 
C10H16  +  CSO  +  CHg’SH.  The  hydrocarbon  thus  obtained  is  a  mixture 
of  the  two  compounds :  (1)  ^-limonene  and  (2)  an  isomeric  substance, 
to  which  the  author  assigns  the  name  iso limonene  and  the  structure 

CHMe<j^~^>CH-CMe:CH,.  It  boils  at  172—173°  under 

754  mm.  pressure,  has  the  sp.  gr.  0*8374  at  20°/4°,  nD  1*46997,  and 
[ a ]D  —  140*11°,  No  tetrabromide  or  nitrosochloride. could  be  obtained. 
On  long  boiling  in  presence  of  potassium,  isolimonene  undergoes 
isomeric  change  into  a  terpene.  With  hydrogen  bromide,  'isolimonene 
yields  dipentene  dihydrobromide  melting  at  63 — 64°.  All  the 
properties  of  isolimonene  indicate  that  its  relation  to  limonene  is 
similar  to  that  which  carvomenthene  bears  to  A2-menthene. 

It  is  found  that  dihydrocarveol,  obtained  by  the  reduction  of 
(Z-carvone,  consists  of  a  mixture  of  two  isomerides,  since,  under 
the  action  of  alcoholic  ammonia  solution,  methyl  dihydrocarvylxan¬ 
thate  yields  two  amides  :  (1)  a -dihydrocarvylxanthamide,  CnH19ONS, 
which  separates  from  light  petroleum  in  colourless  crystals  melting  at 
62*5 — 63*5°;  it  is  extremely  readily  soluble  in  ether,  alcohol,  chloro¬ 
form,  or  benzene,  and,  to  a  less  extent,  in  light  petroleum  ;  has 
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[a]D  +  135*33°  (c  =  9*226)  or  139*03  (c  =  2*916),  and  its  molecular 
weight  in  freezing  benzene  has  the  normal  value.  When  treated  with 
excess  of  concentrated  alcoholic  potassium  hydroxide  solution,  the 
a-amide  is  converted  into  a -dihydrocarveol,  which  boils  at  222*5 — 222*8° 
under  749  mm.  pressure,  and  has  the  sp.  gr.  0  9204  at  20°/4°, 
nD  1*47818  at  20°,  and  [a]D  +33  86°.  (2)  An  isomeric  amide,  which 

was  not  obtained  pure. 

A  new  method  for  hydrolysing  xanthamides  consists  in  treating 
them  with  one  of  Grignard’s  organo-magnesium  compounds,  which  acts 
on  the  tautomeric  (sulphydryl)  form  of  amide,  thus  :  RO,C(SH)!NH  + 
MeMgl  =  RO*C(SMgI)!NH  +  CH4 ;  the  compound  thus  obtained  is 
then  decomposed  by  excess  of  water  yielding  ROH. 

The  above  method  is  also  applied  to  thujone.  The  author  is  of 
opinion  that  the  thujene  obtained  by  Wallach  and  the  tanacetene  of 
Semmler  correspond,  not  with  thujone,  but  with  a  product  of  its 
isomerisation,  ?‘sothujone.  Starting  from  thujyl  alcohol,  he  has  pre¬ 
pared,  by  the  processes  described,  methyl  thujylxanthate , 

C10Hl7OCS,Me, 

which  has  the  sp.  gr.  1*0569  at  20°/4°,  [a]D  +63*87°,  and  nD  1*53572  at 
20°.  ‘  On  dry  distillation  of  this  methyl  ester,  part  of  it  undergoes 
ready  decomposition,  yielding  a  hydrocarbon  to  which  the  author  gives 

-CMe 

•ch2 

a-thujene  is  a  colourless,  mobile  liquid,  which  boils  at  152 — 152*5° 
under  748  mm.  pressure,  has  the  sp.  gr.  0*8275  at  20°/4°,  nD  1*45042,  and 
[a]D  -  4*23°.  It  gives  no  crystalline  nitrosochloride,  but  reacts 
readily  with  bromine,  hydrogen  bromide  being  evolved.  With  hydro¬ 
gen  bromide,  it  yields  a  dihydrobromide,  Cl0H16,2HBr,  melting  at 
58 — 59°.  From  its  melting  point  and  other  properties,  this  is  evidently 
the  di hydrobromide  of  dipentene,  a  conclusion  confirmed  by  the  fact  that 
on  distillation  with  quinoline  it  yields  limonene  ;  the  formation  of  this 
dihydrobromide  is  doubtless  the  result  of  isomeric  change.  a-Thujene  is 
comparatively  stable  towards  the  action  of  heat,  and  only  at  300 — 310° 
does  it  show  signs  of  undergoing  isomeric  change,  yielding  a  compound 
which  is  probably  ^sothujene. 

The  portion  of  the  methyl  thujylxanthate  which  does  not  readily  decom¬ 
pose  was  subjected  to  a  higher  temperature,  the  product  of  the  distilla- 


CH- 


the  name  a-thujene  and  the  constitution  CH2<^.p  ^ 


CH*CHMe 

tion  being  /3-thujene,  CH2<T  I  3  which  boils  at  150 — 15  lc 

Ulrrp  UR 


under  750  mm.  pressure  and  has  [a]D  +77*43°,  the  sp.  gr.  0*8248  at 
20°/4° and  0*8232  at  22°/4°,  and  1*44842  at  22°. 

That  a-thujene  is  the  hydrocarbon  corresponding  with  thujone  is 
confirmed  by  preparing  it  from  the  latter  by  way  of  the  oxime  and 
amine.  Thujoneoxime  separates  from  ether  in  crystals  melting  at  53°, 
is  readily  soluble  in  all  organic  solvents,  and  has  [a]D  +  107*46°.  On 
boiling  with  sodium  in  alcoholic  solution,  it  is  reduced  to  thujylamine, 
the  hydrochloride  of  which,  Cl0Hl7'NH2,HCl,  melts  at  260°, 
and  has  [a]D  +79*36°,  whilst  the  nitrate  forms  prismatic  crystals 
melting  at  167 — 168°  and  having  [a]D  +70*37°.  Thujyltrimethyl - 
ammonium  iodide ,  Cl0Hl7NMe3I,  separates  in  colourless  crystals, 
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slightly  soluble  in  water  or  alcohol,  and  more  readily  in  chloroform  ;  it 
has  [a]D  +42*61°.  The  action  of  silver  oxide  on  this  compound 
yields  thujyltrimethylammonium  hydroxide ,  which  forms  a  viscid,  non¬ 
crystalline  mass,  and,  on  heating,  decomposes  into  trimethylamine  and 
a-tbujene. 

Thujyldimethylamine ,  Cl0Hl7NMe2,  is  a  colourless  liquid  which  boils 
at  213*5 — 214°,  has  the  sp.  gr.  0*8606  at  20°/4°  and  [aju  +148*76°; 
its  hydrochloride ,  platinich l oride ,  nitrate ,  and  picrate  were  pre¬ 
pared. 

On  reducing  isothujone  to  thujamenthol,  converting  the  latter  into 
the  corresponding  methyl  xanthic  ester,  C10H19OCS.2Me,  and  distilling 
this,  the  hydrocarbon  thujamenthene ,  C10H1S,  is  obtained  as  a  liquid 
boiling  at  157 — 159°  under  750  mm.  pressure,  and  having  the  sp.  gr. 
0*8046  at  20°/4°  and  ?iD  1*44591.  Thujamenthene  is  optically  inactive, 
and  yields  a  crystalline  nitrosochloride. 

Methyl  bomylxanthate ,  Cl0Hl7O*CS2Me,  obtained  in  both  dextro-  and 
lsevo-modifications  by  the  method  given  above,  separates  from  alcohol 
in  rhombic  crystals  [a  :  b  :  c  =  2*0981  :  1  :  1*4429]  melting  at  56 — 57°, 
and  is  soluble  in  benzene,  toluene,  chloroform,  or  ether.  The  laevo- 
modification  has  [a]D  -  33*38°  (c=  13*004)  in  benzene  and  -41*55° 
(c—  12*952)  in  ethyl  acetate,  whilst  for  the  dextro-compound  the  values 
are  +  33*69°  in  benzene  and  +  41  *45°  in  ethyl  acetate.  On  hydrolysis 
with  alcoholic  potassium  hydroxide  solution,  these  esters  give  respec¬ 
tively  l-  and  d-borneols  with  [a]D  —  38*23°  and  +  38  39°.  The  racemic 
ester  melts  at  28*5 — 29°,  but  does  not  readily  crystallise  ;  it  has  the 
sp.  gr.  1*0923  at  20°/4°  and  1*0084  at  25*3°/4°  and  the  nD  1*54829  at 
26°.  On  dry  distillation,  methyl  bomylxanthate  (from  Z-borneol) 
yields  a  new  d -terpene,  C10H16,  which  boils  at  149°  under  745  mm. 
pressure,  melts  at  103 — 104°,  and  has  [a]D  +13*77°.  The  correspond¬ 
ing  \2zv0- compound  has  [a]D  -12*61°. 

Ethyl  bomylxanthate  melts  at  52 — 53°,  forms  hemihedral  crystals  of 
the  rhombic  system  [a  :  b  :  c  =  2*0809  :  1  : 1  *4623],  and  dissolves 
readily  in  the  ordinary  solvents.  The  hevo-form  has  [a]D  —  30*54° 
in  benzene  and  -  32*96°  in  toluene,  the  value  for  the  dextro-form 
being  +33*35°  in  toluene.  The  racemic  modification  melts  at  28 — 29° 
and  has  the  sp.  gr.  1*0709  at  20°/4°  and  nD  T54396. 

Bornyldixanthide ,  (C10Hl7O*CS)2S2,  is  readily  obtained  by  the 
action  of  iodine  in  benzene  or  ethereal  solution  on  sodium  bornyl- 
xanthide  :  2C10Hl7O*CS2Na  + 12  =  (C10Hl7OCS)2S2  +  2NaI.  Both  dex¬ 
tro-  and  ltevo-forms  melt  at  82 — 83°  and  crystallise  from  alcohol  in 
long,  yellowish-white  needles,  or,  on  slow  evaporation  of  a  solution 
in  a  mixture  of  alcohol  and  ether,  in  long  prisms  readily  forming 
twin  crystals.  The  dextro-form  has  [a]D  +43*79°  and  the  lsevo-form 
—  44*12°  in  benzene.  The  racemic  modification  crystallises  from  ether 
in  yellow  needles  melting  at  81 — 82°. 

Bornylxanthamide ,  C10Hl7O*CS*NH2,  is  readily  prepared  by  the 
action  of  alcoholic  ammonia  solution  on  methyl  bomylxanthate. 
Both  the  optical  antipodes  melt  at  125 — 126°  and  separate  from 
a  mixture  of  light  petroleum  in  drusy  masses  of  prismatic  crystals. 
Both  exhibit  distinct  triboluminescence,  and  dissolve  readily  in 
alcohol,  ether,  benzene,  or  chloroform.  The  cZ-amide  has  [a]D  +18*95° 
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and  the  Z-amide  -  18*13°  in  benzene.  The  racemic  form  separates  in 
needles  or  prisms  melting  at  134*5 — 135*5°. 

&h-Diphenyl-c-bornyliminoxanthide,  C10H1(7O*CS,S*CPh!NPh  or 
C10Hl7O*CS*NPh*CSPh,  is  prepared  by  the  interaction  of  sodium 
bornylxanthate  and  chlorodiphenylimide,  CPhCKNPh.  Both  d-  and 
Z-forms  melt  at  87 — 88°  and  the  racemic  modification  at  89 — 90°. 

T.  H.  P. 

Crystalline  Products  of  the  Ethereal  Oil  of  the  Siberian 
Fir.  P.  Golubeff  ( J .  Buss.  Phys.  Chem.  Soc 1904,  36, 1096 — 1108). 
— The  following  two  compounds  have  been  separated  by  the  author 
from  the  ethereal  oil  of  the  Siberian  Fir  [Abies  sibirica). 

(1)  Borneol  acetate ,  C10Hi7*OAc,  which  crystallises  in  the  rhombic 
system  \ct:b:c  =  1*44:1:0*67],  melts  at  29°  and  boils  at  223 — 224° 
under  758*3  mm.  pressure  ;  it  dissolves  readily  in  alcohol,  ether,  or 
acetic  acid,  and  to  a  still  greater  extent  in  light  petroleum  ;  its  heat  of 
combustion  is  8540  cals,  per  1  gram  and  it  has  [a]D  -45*47°  at  20°. 
On  hydrolysis,  it  yields  a  borneol ,  C10H18O,  which  crystallises  from 
light  petroleum  in  thin,  hexagonal  plates,  melts  at  204°,  and  boils  at 
210°  under  778*8  mm.  pressure  ;  it  has  an  aromatic  odour  and  is 
soluble  in  the  same  liquids  as  its  acetate,  although  to  a  less  degree  j 
its  heat  of  combustion  is  95*44  cals,  and  it  has  [a]D  —36*14°  in 
alcohol.  On  oxidation,  it  yields  a  1  -camphor,  C10H16O,  which 
melts  at  188—189°,  boils  at  204°  under  756*6  mm.  pressure,  and  has 
[a]D  — 41*11°  in  alcoholic  solution  ;  its  heat  of  combustion  is  the  same 
as  that  of  ordinary  Japanese  camphor,  namely,  9335  cals. 

(2)  Camphene ,  C10H16,  which  solidifies  in  needles  arranged  in 

feathery  masses  melting  at  40 — 41°  and  boiling  at  159 — 160°  ;  its  heat 
of  combustion  is  10,831  cals,  and  it  has  [a]D  -  85°.  T.  H.  P. 

Quercitrin  D.  H.  Brauns  [Arch.  Pharm .,  1904,  242,  561 — 562). — 
When  dried  in  the  air,  quercitrin  has  the  composition  C21H20O11,2H2O. 
It  loses  its  water  completely  at  130°,  or  at  100°  under  diminished 
pressure.  When  the  dried  substance  was  exposed  to  the  air,  less  of  this 
water  was  taken  up  again,  according  as  the  temperature  at  which  the 
substance  had  been  dried  was  higher.  C.  F.  B. 

The  So-called  Scammonose.  Emil  Votocek  and  B.  Vondracek 
(. Per .,  1904,  37,  4615 — 4616). — Scammonin,  obtained  from  the  bulbs 
of  Convolvulus  scammonia ,  was  converted  by  baryta  into  scammonic 
acid,  which  yielded  a  mixture  of  sugars  in  which  methylpentoses 
were  present.  Addition  of  plienylmethylhydrazine  caused  the  pre¬ 
cipitation  of  rhodeosephenylmethylhydrazone.  Glucosephenylosazone 
was  also  isolated.  ^soRhodeose  was  probably  also  present. 

A.  McK. 

Theory  of  Dyeing.  P.  D.  Zacharias  [Per.,  1904,  37,  4387 — 4388. 
Compare  Abstr.,  1902,  i,  635,725;  1903,  i,  193). — Polemical.  A  criticism 
of  Biltz’s  publications  (Abstr.,  1904,  ii,  324,  392)  on  the  mutual 
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influence  of  dissolved  colloids  and  the  theory  of  colour  ;  it  includes  a 
claim  for  priority.  E.  E.  A. 

Theory  of  Dyes.  Jules  Schmidlin  ( Compt .  rend.,  1904,  139, 
871—873.  Compare  Abstr.,  1904,  i,  698,  785,  943,  944,  1061  ; 
this  vol.,  ii,  11,  12). — According  to  the  author’s  explanation  of  the 
difference  in  structure  between  the  coloured  and  colourless  salts  of 
rosaniline,  the  amino-groups  constitute  the  auxochromes  which,  uniting 
to  form  a  triazine  ring,  cause  the  formation  of  an  endothermic  group 
containing  ethylenic  linkings  (the  chromophore)  at  another  point 
of  the  molecule.  The  existence  in  the  molecule  of  two  groups  possess¬ 
ing  such  different  energies  constitutes  the  cause  of  colour  (compare 
Helmholtz,  Ann.  Physik,  1875,  154,  582).  M.  A.  W. 

Silk  and  Wool  as  Dye  Producers.  Hermann  Pauly  and  Arthur 
Binz  ( Zeit .  Farb.  Text.-Ind.,  1904,  3,  373 — 374). — The  authors  con¬ 
sider  that  the  tyrosine  which  is  present  in  human  nails  and  hair,  and 
in  silk  and  wool,  is  the  cause  of  the  dyeing  of  these  substances  when 
they  are  immersed  in  solutions  of  diazonium  salts  ;  the  tyrosine, 
OH,C6H5’CH2*CH(NH2)*0O2H,  as  a  phenol,  gives  rise  to  a  hydroxy- 
azo-compound.  Histidine  may  behave  in  a  similar  way  in  the  case  of 
other  physiological  substances  which  interact  with  diazo-salts.  When 
^9-phenylenedimethyldiamine  is  oxidised  by  bromine  water  in  presence 
of  wool  or  silk,  a  dark  grey  dye  is  produced  on  the  fibre  ;  a  dye  of 
the  same  shade  is  formed  by  a  similar  oxidation  of  the  same  base  in 
presence  of  tyrosine,  this  fact  probably  showing  that  the  latter  sub¬ 
stance  is  the  source  of  the  dye  on  the  fibre,  and  that  the  latter  is 
analogous  to  the  dyes  of  the  indophenol  or  oxazine  series. 

W.  A.  D. 

Behaviour  of  Coal-tar  Dyes  towards  Starch,  Silicic  Acid, 
and  Silicates.  Wilhelm  Suida  ( Monatsh .,  1904,  25, 1107 — 1143). — 
Finely  powdered  potato  starch  was  shaken  with  cold  filtered  aqueous 
solutions  of  a  number  of  basic  dyes,  the  liquid  decanted,  and  the 
starch  washed  with  water  until  the  washings  appeared  colourless. 
After  this  treatment,  the  starch  remained  strongly  coloured  by  the 
most  strongly  basic  dyes,  the  colour  effect  decreasing  with  the  basicity 
until  with  acid  magenta,  the  trisulphonic  acid  of  rosaniline,  the  starch, 
after  washing  with  water,  was  almost  colourless.  The  amount  of  the 
dye  absorbed  by  the  starch  was  extremely  small  even  with  the  most 
basic  dyes,  5  grams  of  starch  taking  up  0-000114  gram  of  magenta; 
the  hydrochloric  acid  of  the  magenta  combines  with  the  mineral  con¬ 
stituents  of  the  starch.  The  potato  starch  is  not  coloured  by  dyes 
derived  from  diamines,  with  the  exception  of  the  azo-dyes  obtained 
from  diaminostilbene,  nor  by  acid  dyes.  The  behaviour  of  starch 
towards  basic  dyes  is  similar  to  that  of  animal  fibres,  but  towards 
acid  dyes  is  similar  to  that  of  cotton  wool. 

When  shaken  in  the  finely  divided  state  with  aqueous  solutions  of 
methylene-blue  and  “  diamond  fuchsine,”  sulphur,  calcium,  strontium, 
and  barium  sulphates,  calcium,  barium,  magnesium,  manganese,  and 
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lead  carbonates,  aluminium  and  zinc  oxides,  and  aluminium  phosphate 
remained  uncoloured,  whilst  kaolin,  talc,  pumice  stone  and  kieselguhr 
were  strongly  coloured.  With  acid  dyes,  these  also  remained  colour¬ 
less.  Experiments  with  naturally  occurring  silicates  showed  that  the 
acid  silicates  were  strongly  coloured  by  magenta  and  methylene-blue, 
but  that  the  neutral  or  basic  silicates  remained  colourless  or  almost 
so.  Augite  and  petalite  form  exceptions  to  this  rule. 

As  a  solution  of  phenolphthalein  in  water  made  just  alkaline  with 
ammonia  and  a  solution  of  copper  hydroxide  in  insufficient  ammonia 
to  completely  dissolve  it  are  decolorised  by  starch  or  kaolin,  these 
substances  must  act  as  weak  acids  towards  bases. 

As  in  the  case  of  starch,  when  kaolin  is  treated  with  a  basic  dye, 
the  hydrochloric  acid  is  quantitatively  separated  from  the  dye-base  and 
neutralised  by  the  mineral  base ;  in  the  dyeing  of  wool,  the  acid  is 
probably  neutralised  by  mineral  constituents  or  by  an  amine  from 
the  fibres.  Kaolin  is  dyed  red,  in  the  same  manner  as  is  wool, 
when  warmed  with  the  carbinol  base  of  triaminotriphenylmethane 
(Jacquemin). 

By  a  series  of  experiments,  it  is  shown  that  the  amount  of  the  dye 
(magenta,  methylene-blue,  crystal-violet)  taken  up  by  kaolin  does 
not  vary  with  the  temperature  or  concentration  of  the  bath,  but 
diminishes  on  addition  of  an  excess  of  acid. 

The  author  concludes  that  the  process  of  dyeing  starch,  kaolin, 
or  wool  takes  place  by  a  chemical  reaction  and  not  a  physical  addition. 

G.  Y. 


Action  of  Methylamine  and  of  Dimethylamine  on  Furfural- 
dehyde.  Franz  M.  Litterscheid  ( Annalen ,  1904,  335,  368 — 378. 
Compare  Schwabbauer,  Abstr.,  1902,  i,  230). — Furfurylidenemethyl- 
amine,  formed  by  the  action  of  methylamine  on  furfuraldehyde,  without 
cooling,  yields  a  hydrochloride ,  C4H30*CH’.NMe,IICl,  which  crystallises 
in  leaflets;  th  z  platinichloride,  (C6H70N)2,H2PtCl6,H20,  crystallises  in 
prisms,  decomposes  at  about  128°,  and  loses  H20  at  100°;  the  auri- 
chloride ,  C6H7ON,HAuC14,  forms  a  microscopic,  crystalline  precipitate 
and  melts  at  about  130°;  the  methiodide ,  C6H7ON,MeI,  is  formed  as 
a  yellow  product. 

The  action  of  methylamine  on  furfuraldehyde,  when  cooled  by  ice, 
leads  to  the  formation  of  a  substance  which  yields  an  unstable  platini - 
chloride ,  [C4OH3*CH(OH)*NHMe]2,H2PtClfi  (?)  ;  it  decomposes  on  dry¬ 
ing  into  furfuraldehyde  and  methylamine  platinichloride. 

Furfurylidenetetramethyldiamine,  C4H30*CH(NMe2)2,  formed  by  the 
action  of  dimethylamine  on  furfuraldehyde,  without  cooling,  is  a  liquid 
with  a  strongly  ammoniacal  odour.  The  platinichloride , 

09H160N2,H2PtCl6, 

is  a  yellow,  crystalline  precipitate  and  decomposes  on  recrystallisa¬ 
tion ;  the  dimethiodide ,  C9H16ON2,2MeI,  forms  a  yellow,  crystalline 
precipitate  and  yields  an  aurichloride ,  C4H30*CH(NMe2)2,2AuCl4, 
which  is  a  yellow,  prismatic,  crystalline  powder  and  melts  at  1 74°  ; 
the  platinichloride  of  the  dimethochloride  crystallises  in  small  rosettes. 

G.  Y. 
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Nitration  of  Methyl  Pyromucate.  Nitropyromucic  Acid. 

R.  Marquis  (Bull.  Soc.  chim.,  1904,  [iii],  31, 1277 — 1282.  Compare  Abstr., 
1902,  i,  388,  483  ;  1903,  i,  49  and  644). — -Methyl  nitropyromucate , 


prepared  by  esterifying  nitropyromucic  acid  (Abstr.,  1903,  i,  49)  or  by 
nitrating  methyl  pyromucate,  crystallises  in  pale  yellow  lamellae  and 
melts  at  78*5°.  Nitropyromucyl  chloride  crystallises  in  greasy  lamellae 
and  melts  at  38°  ;  the  amide ,  obtained  by  the  action  of  dry  ammonia 
on  the  chloride  dissolved  in  ether,  forms  silky,  white  needles  and 
melts  at  161°;  the  anilide ,  similarly  prepared,  crystallises  in  lemon- 
yellow  needles  and  melts  at  180°,  the  p -toluidide  forms  yellow  prisms 
and  melts  at  162°.  Nitropyromucic  acid  is  completely  decomposed  by 
the  usual  oxidising  agents,  but  the  ethyl  ester  is  oxidised  by  sodium 
dioxide  forming  fumaric  and  nitrous  acids.  T.  A.  H. 


^oPyromucic  Acid.  G.  Ciiavanne  (Ann.  Chim.  Phys .,  1904,  [viii], 
3,  507 — 574). — In  addition  to  the  derivatives  of  fsopyromucic  acid 
described  in  previous  papers  (compare  Abstr.,  1901,  i,  649  ;  1902,  i, 
637,  690  ;  1903,  i,  270  ;  1904,  i,  82),  the  original  contains  an  account 
of  the  preparation  and  properties  of  the  following  derivatives : 
iodoi&opyromucic  acid ,  C5H303I,  prepared  by  the  action  of  iodine  and 
mercuric  oxide  on  tsopyromucic  acid,  crystallises  in  large,  short  prisms 
melting  at  150 — 151°  and  is  soluble  in  alcohol ;  by  the  action  of  water 
in  sealed  tubes  at  175°  on  m>pyromucic  acid,  two  compounds  having 
the  composition  C9H603  are  obtained,  melting  at  186°  and  155 — 160° 
respectively ;  the  compound  C5H404Br9,  obtained  by  the  action  of 
bromine  water  at  0°  on  bromo/sopyromucic  acid,  is  sparingly  soluble  in 
cold  water,  soluble  in  alcohol,  acetone,  or  boiling  ether,  chloroform  or 
benzene  ;  the  compound  C4H202Bi\2  (probably  dibromomaleic  dialde- 
hydef  CHO*CBr!CBr*CHO),  obtained  by  the  action  of  excess  of 
bromine  on  fsopyromueic  acid  at  60°,  boils  at  132°  under  15  mm. 
pressure,  forms  large  crystals  melting  at  34°,  and  is  converted 
quantitatively  into  mucobromic  acid,  CHO*CBi\CBr*CO.,H,  on  warm¬ 
ing  with  bromine  water.  The  author  suggests  the  following  constitu- 


QP£  -  OJJv 

tional  formula  for  fsopyromucic  acid, 


M.  A.  W. 


Compounds  of  Dimethylpyrone  with  Trichloroacetic  Acid. 

Wladimir  A.  Plotnikoff  (J.  Russ.  Phys.  Chem.  Roc.,  1904,  38, 
1088 — 1091). — Dimethylpyrone  forms  two  compounds  with  trichloro¬ 
acetic  acid  :  (1)  the  normal  salt,  C7H802,CC13*C02H,  which  melts  at 
45 J — 46J°,  and  (2)  the  acid  salt,  C7Hs0o,2CC13*C09II,  which  melts  at 
66T— 67|°.  “  T.  H.  P. 


7 : 2-Dihydroxyflavonol.  Stanislaus  von  Kostanecki  and  A. 
von  Szlagier  ( Ber .,  1904,  37,  4155 — 4158.  Compare  Abstr.,  1904, 
i,  441,  442,  608). — The  conclusion  of  Kostanecki  and  Katschalowsky 
(Abstr.,  1904,  i,  608)  with  reference  to  the  tinctorial  properties  of  the 
dihydroxyflavonols  is  found  to  be  erroneous,  owing  to  the  widely 
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differing  solubilities  of  the  isomerides.  When  tested  under  similar 
conditions,  the  less  soluble  compounds  being  employed  in  the  form  of 
paste,  the  6  :  2'-,  6  :  3'-,  6  :  4'-,  7  :  2'-,  7  :  3'-,  and  7  :  4'-dihydroxyflavonols 
are  all  found  to  dye  cotton  mordanted  with  alumina.  The  cmc^f-position 
of  the  hydroxyl  groups  is  therefore  without  influence  on  the  tinctorial 
properties. 

2' -Hydroxy A' :  2 -dimethoxychalkone, 

OMe*  06H3(OH)-  CO*  OH!  CH*  C6H4*  OMe, 
prepared  by  condensing  salicylaldehyde  methyl  ether  with  paeonol, 
crystallises  from  alcohol  in  deep  yellow  needles  melting  at  94°  and 
dissolves  in  concentrated  sulphuric  acid  to  an  orange  solution.  Boiling 
with  dilute  hydrochloric  acid  and  alcohol  converts  it  into  7  :  2 '-dimeth- 

/f  C(OMe):CH*C— 0*CH*C,H*0Me  ,  .  ,  , 

oxyfiavanone ,  >  _ _ /  r  l  I  TT  ,  which  forms  eolour- 

J  CH — CH — C*CO*CH2 

less,  prismatic  needles  melting  at  102°  and  dissolving  in  concentrated 
sulphuric  acid  or  alcoholic  sodium  hydroxide  to  yellow  solutions.  Its 
3-iso7u£roso-derivative,  prepared  by  the  action  of  amyl  nitrite  and 
hydrochloric  acid,  forms  white  tablets  and  melts  and  decomposes  at 
195°. 

7  :  2  f-Dimethoxyflavonoly  prepared  by  the  hydrolysis  of  the  isonitroso- 
compound,  forms  bright  yellow,  striated  tablets  and  melts  at  203°.  It 
forms  a  sparingly  soluble  sodium  salt  and  dissolves  in  concentrated 
sulphuric  acid  to  a  yellow  solution  which  shows  a  bright  blue  fluor¬ 
escence  after  dilution.  The  acetyl  derivative  forms  short,  glistening 
prisms  and  melts  at  138 — 139°. 

,  „  C(OH):ch*c-o*c*c6h,*oh  ,  , 

7  :  2  -Dihydroxyjlavonol,  ^ - CH-C-OO-O-OH  ’  PrePared 

boiling  the  dimethoxy-compound  with  concentrated  hydriodic  acid, 
forms  yellowish- white  needles  melting  at  271°  and  dissolves  in  dilute 
sodium  hydroxide  to  a  pale  yellow  solution  with  strong  green  fluor¬ 
escence.  The  solution  in  concentrated  sulphuric  acid  is  pale  yellow, 
and  shows  a  strong  blue  fluorescence  on  dilution.  C.  H.  D. 


7 : 3'-Dihydroxyflavonol.  Stanislaus  von  Kostanecki  and  A. 
Widmer  (Ber.,  1904,  37,  4159 — 4161). — 2' -Hydroxy -4' :  3-dimethoxy- 
chalkone ,  prepared  from  m-methoxybenzaldehyde  and  paeonol,  crystal¬ 
lises  from  alcohol  in  yellow  prisms  and  melts  at  80 — 81°;  its  acetyl 
derivative  forms  pale  yellow  leaflets  melting  at  70 — 71°.  Warming 
with  dilute  sulphuric  acid  and  alcohol  converts  it  into  7  :  3' -dimethoxy- 
jlavanone ,  crystallising  in  white  needles  melting  at  104°.  The  3-iso- 
mZroso-derivative  forms  small,  pale  yellow  prisms  and  melts  and 
decomposes  at  160°, 

7  :  3' -Dimethoxyjlavonol  crystallises  from  alcohol  in  almost  colourless 
needles  and  melts  at  170°.  It  forms  a  yellow,  sparingly  soluble 
sodium  salt,  and  dissolves  in  concentrated  sulphuric  acid  to  a  pale 
yellow  solution  with  green  fluoi’escence.  The  acetyl  derivative  forms 
colourless  needles  melting  at  1  65°. 

7  :  3' -Dihydroxyjlavonol  forms  white  needles  melting  at  298 — 300°, 
and  dissolves  in  dilute  sodium  hydroxide  to  a  bright  yellow  solution 
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with  slight  green  fluorescence.  Acetyl- 7  :  3' -diacetoxyjlavonol, 

^^^^(OAcJg, 

forms  white  needles  and  melts  at  169°.  C.  H.  D. 

7  :  4'-Dihydroxyflavonol.  K.  Juppen  and  Stanislaus  von 
Kostanecki *(Ber. ,  1904,  37,  4161 — 4163). — 7  :  4 ’-Dimethoxyjlavanone, 
obtained  from  2'-hydroxy-4'  :  4-dimethoxychalkone  (Kostanecki  and 
Osius,  Abstr.,  1899,  i,  370),  forms  colourless  needles  melting  at 

94 — 95°.  Its  3-isora’tfroso-derivative  crystallises  from  benzene  in 

groups  of  small  prisms  and  melts  and  decomposes  at  170°. 

7  : 4 ' -Dimethoxyjlavonol  forms  bright  yellow  crystals,  melts  at 
196 — 197°,  and  dissolves  sparingly  in  alcohol.  Its  solution  in  con¬ 
centrated  sulphuric  acid  is  yellow  and  shows  an  intense  green  fluor¬ 
escence.  The  acetyl  derivative  forms  colourless  tablets  melting  at 

193 — 194°. 

7  : 4 '  -Dihydroxyjlavonol  crystallises  from  dilute  alcohol  in  bright 
yellow  needles  melting  at  310°.  It  dissolves  in  dilute  sodium  hydr¬ 
oxide  to  a  yellow  solution  with  green  fluorescence.  Its  triacetyl 
derivative  forms  white  needles  melting  at  153°.  0.  H.  D. 

[New  Alkaloid  in]  Earth-nut.  W.  Mooser  ( Landw .  Versuchs- 
Stat .,  1904,  60,  321 — 346). — Earth-nut  meal  contains,  in  addition  to 
the  bases  choline  and  betaine,  isolated  by  Schulze,  an  alkaloid  arachine , 
C5H14ON2.  It  was  obtained  as  a  yellowish-green  syrup,  rather  readily 
soluble  in  water  and  alcohol,  less  so  in  chloroform,  and  insoluble 
in  light  petroleum  or  ether.  The  platinichloride , 

(C6H13ON2)2>H2Pt016, 

is  an  orange-coloured,  crystalline  substance  melting  at  216°,  soluble  in 
cold  water  and  insoluble  in  hot  water.  The  auridiloride , 

(C6H13ON2),HAuC14, 

forms  lemon-coloured,  strongly  refractive  crystals.  Both  double  salts 
crystallise  in  a  variety  of  forms. 

Subcutaneous  injection  of  arachine  hydrochloride  immediately 
produced  somnolence  with  frogs  and  rabbits,  and  partial  paralysis.  In 
the  case  of  frogs,  cutting  off  the  toes  produced  no  movement.  The 
effect  of  the  poison  passed  off  the  next  day. 

A  number  of  samples  of  earth-nut  meal  were  examined  and  all  were 
found  to  contain  the  alkaloid.  N.  H.  J.  M. 

Quaternary  Ammonium  Compounds  of  the  Alkaloids.  Max 

Scholtz  and  K.  Bode  ( Arch .  Pharm .,  1904,242,568 — 574). — Whereas 
1-alkyl  derivatives  of  coniine  and  of  conhydrine  yield  two  isomeric 
additive  products  with  an  alkyl  haloid  containing  a  different  alkyl 
group  (Abstr.,  1904,  i,  1044),  the  alkaloids  detailed  below  yield  only 
one  additive  product  in  each  case  ;  the  numbers  quoted  are  melting 
points. 

Brucine  with  benzyl  bromide.  Strychnine  with  benzyl  bromide  ;  with 
methyl  iodoacetate  (240°).  Cinchonine  with  methyl  iodoacetate  (200°). 
Nicotine  with  benzyl  iodide  (2  mols.)  (214 — 215°).  Tropine  with 
methyl  iodoacetate  (212°) ;  with  benzyl  iodide  (236°).  Atropine  with 
benzyl  bromide  (215°).  C.  E.  B. 
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Constitution  of  Ricinine.  Leon  Maquenne  and  Louis  Philippe 
{Gompt.  rend.,  1904, 139,  840 — 843.  Compare  Abstr.,  1904,  i,  339). — 
The  hydroxymethylpyridone  obtained  by  the  successive  action  of 
potassium  hydroxide  and  fuming  hydrochloric  acid  on  ricinine  has 
feebly  basic  properties,  forming  a  crystalline  hydrochloride,  phosphate, 
and  platinichloride,  and  it  behaves  as  a  monobasic  acid  towards  phenol- 
phthalein.  It  readily  yields  substituted  derivatives  by  the  action  of 
bromine,  and  the  compounds  C6HG02NBr,  CGH502NBr2,  and  C6Hs02NBr4 
are  crystalline,  soluble  in  alcohol,  and  much  more  strongly  acidic  than 
the  original  compound.  The  mtfro-derivative,  C6Hr>02N(N02),  crystallises 
in  yellow  needles  and  forms  well-defined  salts ;  the  calcium  salt, 
(C6H604N2)2Ca,5H20,  crystallises  in  thin  needles  andth q  ammonium  and 
potassium  salts  are  also  crystalline.  Phosphorus  pentachloride  at  160° 
reacts  with  hydroxymethylpyridone  to  form  two  chlorinated  derivatives, 
of  which  the  one  formed  in  the  larger  quantity  is  a  dichloropyridine , 
C5H8NC12,  boiling  at  98°  under  18  mm.  pressure  and  reduced  by 
hydrogen  iodide  and  red  phosphorus  at  170°  to  pyridine.  Hydroxy¬ 
methylpyridone  and  ricinine  are  therefore  derivatives  of  a  hydro¬ 
pyridine  in  which  the  methyl  group  is  attached  to  the  nitrogen,  as 
represented  in  the  following  formulae  : 


NMe< 


CH=CH 

ch:c(oh) 


>co 


Hydroxymethylpyridone. 


NMe< 


C(C02Me):Ck 
CH— CH’Cr 


Ricinine. 


M.  A.  W. 


The  Development  of  the  Chemistry  of  Pyrrole  in  the  Last 
Twenty-five  Years.  Giacomo  L.  Ciamician  ( Ber .,  1904,  37, 
4200 — 4255). — A  lecture  delivered  before  the  German  Chemical 
Society.  C.  H.  D. 

2 :  6-Tetramethylpiperidine.  Antoine  P.  N.  Franchimont  and 
H.  Friedmann  ( Proc .  k.  Akad.  Wetensch.  Amsterdam,  1904,  7, 
270 — 271). — 2  :  2  :  6:  6-Tetramethylpiperidine,  prepared  by  the  reduc¬ 
tion  of  3-bromo-2  :  2  :  6  :  6-tetramethylpiperidine  by  the  zinc-copper 
couple,  has  the  sp.  gr.  0*8367  and  boils  at  155*5 — 156*5°  under  760 
mm.  pressure.  With  wTater,  it  forms  a  crystalline  compound  which 
melts  at  28°.  The  hydrochloride  and  hydrobromide  sublime,  the 
hydrogen  sulphate  melts  at  174°  and  the  normal  sulphate  at  270°.  The 
base  reacts  very  slowly  with  acid  chlorides.  Its  methylurethane  has  the 
sp.  gr.  0  9848  and  boils  at  227°  under  760  mm.  pressure;  its  benzoyl 
derivative  melts  at  41 — 42°  and  its  picrate  at  225°.  A.  McK. 

o-Thymotinpiperidide.  Hermann  Hildebrandt  {Ber.,  1904, 
37,  4456 — 4458.  Compare  Abstr.,  1900,  ii,  676  ;  Kobek,  Abstr., 
1884,  56  ;  Manasse,  Abstr.,  1894,  i,  577  ;  1903,  i,  28). — On  administer¬ 
ing  thymotic  alcohol  to  rabbits  and  treating  their  urine  with  hydro¬ 
chloric  acid  and  sodium  hypochlorite,  there  is  obtained  dichlorothymotin- 
glycuronic  anhydride,  C17H1808C12,  which  melts  at  80°.  The  base, 
C^H25ON,  obtained  by  warming  thymotic  alcohol  with  piperidine  and 
formaldehyde,  melts  at  140°,  and  when  administered  to  rabbits  appears 
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in  the  urine  as  the  same  glyeuronic  acid  compound  (m.  p.  192°)  as  is 
obtained  from  j»-thymotinpiperidide.  This,  on  hydrolysis  with  6 — 8 
per  cent,  sulphuric  acid,  yields  o -thymotinpiqjeridide,  C16H25ON,  which 
melts  at  141°,  gives  the  thymol  reaction  when  boiled  with  glacial 
acetic  and  sulphuric  acids,  and  is  converted  into  a  glyeuronic  acid 
compound  when  administered  to  rabbits.  G.  Y. 


2-Methyldihydroindole.  Julius  von  Braun  and  A.  Steindorff 
( Ber .,  1904,  37,  4581 — 4584). — Benzoylmethyldihydroindole,  when 
heated  to  150 — 160°  with  phosphorus  pentachloride,  is  converted  into 
the  imide-chloride,  CPhCl!N*C6H4*CH2*CHMeCl,  of  which  the  benzoyl 
compound,  obtained  on  hydrolysis,  benzoyl-o-/3-chloropropylanilide , 
C6H5*CO*NH*C6H4*CH2*CHClMe,  was  isolated.  This  crystallises  in 
long,  colourless  needles  melting  at  130 — 131°. 


x — OH  — v 

The  benzenesulphonyl  derivative,  C6H4<C^qq  |^J>CHMe,  is  well 

suited  to  characterise  methyldihydroindole ;  it  separates  in  glassy, 
glistening  crystals  melting  at  90°.  E.  F.  A. 


Constitution  of  Ethyl  0  : 8-Din  it  rotetrahydro  quinoline-1 - 
carboxylate.  G.  C.  A.  van  Dorp  (Rec.  Trav.  Chim 1904,  23, 
301 — 323 ).— Ethyl  tetrahydroquinolineA-carboxylate ,  prepared  by  the 
action  of  ethyl  chlorocarbonate  on  tetrahydroquinoline,  is  a  colourless, 
highly  refractive  liquid,  which  solidifies  when  cooled  and  then  melts 
at  27°  and  boils  at  168 -5°  under  12  mm.  or  at  181°  under  25  mm. 
pressure.  When  treated  in  acetic  acid  solution  with  anhydrous 
nitric  acid,  it  furnishes  ethyl  fS^ynitrotetrahydroquinolineA-carboxylate  ; 
this  crystallises  from  alcohol  in  colourless  needles,  melts  at  78-5°,  and 
by  sodium  ethoxide  is  converted  into  the  corresponding  nitro tetrahydro¬ 
quinoline,  which  melts  at  159°  (compare  Stoermer  and  Dragendorff, 
Abstr.,  1899,  i,  45).  Ethyl  6  :  $-dinitrotetrahydroquinoline-l-carb~ 
oxylate ,  prepared  by  adding  the  ester  to  anhydrous  nitric  acid  cooled 
to  -  5°,  crystallises  from  alcohol  in  small,  faintly  yellow  plates,  melts 
at  97*5°,  and  is  not  acted  on  by  aqueous  solutions  of  potassium  hydr¬ 
oxide,  but,  with  sodium  ethoxide  dissolved  in  cold  alcohol  or  when 
heated  at  90°  with  dilute  sulphuric  acid,  yields  the  corresponding 
dinitrotetrahydroquinoline,  which  melts  at  164°  (compare  Simon 
Thomas,  Abstr.,  1892,  725),  and  on  oxidation  furnishes  6  : 8-dinitro- 
quinoline. 

When  ethyl  6  :  8-dinitrotetrahydroquinoline-l -carboxylate  is  oxidised 
with  chromic  acid,  j3- 3  : 5-dinitro-2~aminocarbethoxypheny!propionic 
acid  and  3  :  5-dinitro-2-aminobenzoic  acid  (m.  p.  268°)  are  produced; 
the  former  crystallises  in  colourless  needles,  melts  and  decomposes  at 
211°,  dissolves  in  alcohol  and  mineral  acids,  and  is  reprecipitated  on 
addition  of  water.  When  boiled  with  an  aqueous  solution  of  potass¬ 
ium  hydroxide,  it  resinifies  and  gives  off  ammonia.  The  ethyl  ester 
crystallises  in  needles  from  a  mixture  of  acetone  and  water  or  from 
alcohol  and  melts  at  134*5°.  The  free  acid,  when  dissolved  in  alcohol 
and  heated  with  sulphuric  acid,  yields  6  :  %-dinitro-2dietotetrahydro~ 
quinoline ,  which  is  crystalline  and  melts  at  177°;  when  boiled  with 
aqueous  potash,  this  furnishes  Z  wenger’s  dinitromelilotic  acid, 
/?-3  : 5-dinitro-2-hydroxyphenylpropionic  acid. 

VOL,  LXXXVII1,  i. 
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Methyl  tetrahydroquinoline-l-carboxylate  forms  yellow  crystals, 
melts  at  33°, and  boils  at  172°  under  13  mm.  pressure;  the  correspond¬ 
ing  6  : 8-dinitro-derivative  melts  at  180*5 — 181°.  1-Phenylsulphone- 
tetrahydroquinoline  melts  at  64*5 — 65°,  and  its  6  ;  8-dinitro-derivative 
crystallises  from  benzene  and  melts  at  215°  (compare  Schotten  and 
Schlomann,  Abstr.,  1892,  351). 

Methyl  2-methyltetrahydroquinoline-\-carboxylate ,  prepared  by  the 
action  of  methyl  chlorocarbonate  on  quinaldine,  melts  at  42 '5°  and 
boils  at  239 — 240°. 

l-Phenylsulphone-2-methyltetrahydroquinoline  forms  colourless 
orystals  from  alcohol  and  melts  at  109 ‘5°  to  110°.  T.  A.  H. 


Derivatives  of  Chrysene.  Carl  Graebe  ( Annalen ,  1904,  335,  4 
122 — 138.  Compare  Abstr.,  1900,  i,  505;  this  vol.,  i,  60). — 
Chrysodiphen-2'-amic  acid,  CO2H*C10H6,C6H4,CO#NII2,  which  melts 
at  220°,  does  not  form  an  ester  when  treated  with  methyl  alcohol  and 
hydrogen  chloride ;  when  heated  with  concentrated  hydrochloric  acid 
at  150°,  it  is  hydrolysed  to  chrysodiphenic  acid.  The  isomeric  amic 
acid,  NH2*CO*C10H6‘C6H4*CO2H,  is  not  found  to  melt  at  275°  ;  it  is 
not  hydrolysed  by  hydrochloric  acid  at  150°;  with  methyl  alcohol  and 
hydrogen  chloride,  it  forms  a  methyl  ester  which  melts  at  170°. 

C  H  *NH 

a-Naphthaphenantliridone,  I l!L  i  ,  formed  from  chrysodiphen-1- 

C6-tL4  C  O 

amic  acid  by  the  action  of  sodium  hypochlorite  in  aqueous  sodium 
hydroxide  solution,  melts  at  332*5°,  sublimes,  and  dissolves  in  concern 
trated  sulphuric  acid  to  a  colourless  solution  with  slight  blue  fluores¬ 
cence.  When  heated  with  zinc  dust,  it  yields  a  naphthaphenanthridine , 

C  H 

i1(L.  6  ii  ,  which  crystallises  in  colourless  leaflets,  melts  at  135’5Q 
b  xL 

(corr.),  and  dissolves  in  concentrated  sulphuric  acid  to  a  colourless  solu¬ 
tion  with  a  blue  fluorescence ;  the  A^rocA^o?,ic?e,C1^H11N,HCl,H20,  melts 
and  decomposes  at  235°;  the  aurichloride  melts  at  218°;  the  mercuri- 
chloride  melts  at  258°  ;  the  picrate  melts  and  decomposes  at  256°. 

C  H  »CO 

fi^Naphthaphenanthridone}  *  ™  6  J  ,  obtained  from  chrysodiphen- 

.N  xL 

C  H  *CH 

2 -amic  acid,  melts  at  338°.  j3- Naphthaphenanthridine,  I 1<L  6  H  , 

G6H4  !N 

crystallises  in  colourless  leaflets  and  melts  at  182°  ;  the  hydrochloride , 
Cl7HnN,HCl,  melts  at  220°. 

/3-Chrysenic  acid  (2-phenylnaphthalene-l -carboxylic  acid), 

C10HgPh*CO2H 

(Graebe,  Abstr.,  1900,  i,  296),  yields  chrysoketone  when  treated  with 
concentrated  sulphuric  acid ;  the  silver  salt,  Cl7Hu02Ag,  is  insoluble 
in  water ;  the  methyl  ester,  C18H1402,  obtained  by  the  action  of  methyl 
iodide  on  the  silver  salt,  melts  at  75°  and  is  only  very  slightly  hydro¬ 
lysed  by  boiling  alcoholic  sodium  hydroxide ;  no  amide  is  formed  when 
the  acid  is  treated  with  phosphorus  pentachloride  and  ammonia. 

C  H 

The  oxime ,  I : l°  ^>C!N*OH,  prepared  from  specimens  of  chryso- 
ketone  obtained  by  different  processes,  melts  and  decomposes  at  202°. 
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C  TT 

Chrysofluorene,  * ^>CH2,  is  best  prepared  from  the  ketone  in 
C6H4  “ 

small  quantities  by  heating  with  zinc  dust,  and  in  larger  quantities  by 
boiling  with  50  per  cent,  hydriodic  acid  and  red  phosphorus.  It  boils 
at  413°,  is  easily  soluble  in  hot  benzene  or  chloroform,  and  is  oxidised 
to  chrysoketone  by  sodium  dichromate  in  glacial  acetic  acid  solution  ; 
the  picrate,  C17H12,2C6H3<XN3,  forms  orange-red  crystals  and  melts  at 
127 ’5°. 

C  H  C  H 

Binaphthylenediphenylene-ethylene ,  6^>C!C<^  i 1(L  6, formed  when 


c,n4 

330°  or  distilled  with 


chrysofluorene  is  heated  with  lead  oxide  at  320 
lead  oxide  under  reduced  pressure,  melts  at  180 — 190°,  forms  intensely 
red  solutions, and  yields,  with  bromine,  a  colourless  additive  compound  ; 
a  colourless  hydrocarbon  (dinaphthylenediphenylene-ethane  1),  which  melts 
at  257°,  is  formed  along  with  the  ethylene  by  the  action  of  lead  oxide 
on  chrysofluorene.  G.  Y. 


Chromophorous  Groups.  II.  Methineammonium  Dyes.  Hans 
Hupe  and  Georg  L.  M.  Schwarz  (Zeit.  Farb.  Text.-Ind .,  1904, 
397 — -402). — The  following  thiazoles  are  analogous  to  the  iminazole- 
dyes  described  in  a  previous  paper  (Hupe  and  Porai-Kosehitz,  Abstr., 
1904,  i,  107). 

2 -Styryl-fi-naphtkathiazole  (benzylidene-2-methyl-fi-naphthathiazole), 

cioH6<N>(>CH:CHPh’ 

prepared  by  heating  2-methyl-/?-naphthathiazole  with  benzaldehyde  and 
zinc  chloride  at  160 — 170°,  crystallises  from  glacial  acetic  acid  in  white 
needles  and  melts  at  148 — 149°.  2-o-Chlorostyryl-fi-naphthathiazole 
crystallises  from  pyridine  and  melts  at  158°.  2-o -Nitrostyryl-fi- 
naphthathiazole  crystallises  from  glacial  acetic  acid  or  from  pyridine  in 
yellow  needles,  melts  at  183°,  and  on  reduction  in  alcoholic  solution 
with  stannous  chloride  and  hydrochloric  acid  gives  2-o -aminostyryl-fi- 
naphthathiazole ,  which  crystallises  from  pyridine  and  melts  at  225° ; 
the  hydrochloride  of  this  base  dyes  mordanted  cotton  and  probably 
has  the  quinonoid  structure, 

c10h6<|>c-ch2-ch:c6h4:nh2ci 

(compare  loc.  cit.).  2-o- A  cetyl aminostyryl  fi-naphthathiazole  crystallises 
from  alcohol  and  melts  at  249°. 

2-m -Nitrostyryl-fi-naphthathiazole,  prepared  by  means  of  m-nitro- 
benzaldehyde,  crystallises  from  glacial  acetic  acid  in  yellow  needles  and 
melts  at  200°.  2-m -Aminostyryl-fi-naphthathiazole  forms  yellow  leaflets, 
melts  at  194°,  is  without  tinctorial  properties,  and  therefore  probably 

has  the  structure  C10H6<^^^>C*CHICH,C6H4‘NH2,HC1  ;  its  acetyl 

derivative  forms  yellow  needles  and  melts  at  215°.  2-p -Nitrostyryl- 

/3-naphthathiazole  forms  orange-yellow  needles  and  melts  at  228°.  The 
p-emmo-compound  is  a  yellow,  crystalline  powder  melting  at  245°  ;  its 
acetyl  derivative  crystallises  from  glacial  acetic  acid  in  white  needles 
and  melts  at  223°. 

2-Dimethyl-^-aminostyryl- fi-naphthathiazole ,  prepared  by  means  of 

y  2 
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jp-aminobertzaldehyde,  forms  bright  yellow  crystals,  melts  at  212°,  and 
gives  a  dihydrochloride  which  is  hydrolysed  by  water  to  form  the  base  ; 
it  lias  marked  tinctorial  properties. 

2  o- Hydroxy  sty  ry  l- 13-naphthathiazole,  obtained  from  salicylaldehyde, 
crystallises  from  pyridine  and  melts  at  249°.  2-p-j Hydroxystyryl-fi- 

naplithathiazole  melts  at  271°  and  gives  an  acetyl  derivative  melting  at 
159°. 

The  following  compounds  were  prepared  from  2-methyl-a-naphtha- 
thiazole.  2-o-Chlorostyryl  a-naphtliathiazole  crystallises  from  pyridine  in 
yellow  needles  and  melts  at  144°.  2-o -Nitrostyryl-a-naphthathiazole  is 

similar  and  melts  at  168°.  2-o- Aminostyryl-a-naphthathiazole  crystallises 

from  pyridine  or  amyl  alcohol  in  yellow  leaflets  and  melts  at  185° ;  its 
acetyl  derivative  crystallises  from  alcohol  in  yellow  needles  melting  at 
238°. 

2-m- Niti'ostyryl-a-napththathiazole  melts  at  190°;  2-m- aminostyryl-a - 
napkthathiazole  forms  yellow  needles,  melts  at  152°,  and  gives  salts 
which  are  colourless  ;  its  acetyl  derivative  melts  at  242°. 

2- Nitrostyryl-a-naphthathiazole  forms  lustrous  needles  and  melts  at 
226°.  2  ]y- Aminostyryl-a-napJithathiazole  crystallises  in  yellow  needles 

and  forms  a  deep  red  hydrochloride ;  the  acetyl  derivative  melts  at  218°. 

W.  A.  D. 

Formation  of  Chains.  LX.  Reactions  of  the  Benzy  lan  Hide 
of  a-Bromopropionic  Acid  and  of  Di-a-monobromopropionyldi- 
phenylethylenediamine.  Carl  A.  Bischoff  and,  in  part,  with 
Frohlich,  Jackowlew,  Kissin,  Mazaraki,  Milewski,  and  Pildon 
(Bar.,  1904,  37,  4341—4350.  Compare  Abstr.,  1901,  i,  524—528).— 
The  condensation  of  the  benzanilide  of  a-bromopropionic  acid  with 
the  sodium  derivatives  of  phenol,  o-cresol,  thymol,  and  carvacrol  has 
been  studied  in  benzene,  toluene,  and  xylene  solutions  in  order  to 
determine  whether  the  presence  of  ortho-methyl  or  tsopropyl  groups 
had  a  retarding  or  disturbing  effect.  No  such  effect  could  be  detected 
as  the  yields  in  the  different  cases  were  much  the  same.  In  all  cases 
the  reaction  was  normal  and  no  acrylic  acid  derivatives  were  obtained. 
o-Tolyloxypropionylbenzylaniline ,  C6H4Me*  0*  CHMe  *  CO  ’NPh  *  CH2Ph, 
crystallises  in  large,  rhombic  plates  melting  at  60 — 61°.  The  corre¬ 
sponding  thymoxy-comj>oxm&  forms  colourless  triclinic  plates  melting  at 
52°  and  readily  soluble  in  all  solvents,  and  the  car vacroxy- compound 
crystallises  in  compact,  monoclinic  prisms  melting  at  60 — 61°. 

The  reactions  between  the  sodium  derivatives  of  phenol  and  of  a-  and 
/I-naphthols  and  halogen  derivatives  of  the  type 

BrC(a,b)*CONX*CH2’CH2*NX*COC(a,b)Br 
have  been  studied.  The  reaction  is  termed  normal  when  the  product 
is  of  the  type  Z*0*C(a,b),C0,NX,CH2'Cn2*NX*CG,C(a,b),0*Z  (where 
Z  =  CfiH5  or  C10H7),  and  abnormal  when  the  products  are  an  unsaturated 
compound,  C^H^.pCO'NX'CHg'CH^NX'CO’C^H^^,  and  a  phenol, 
2Z*OH.  The  extent  to  which  the  abnormal  reaction  proceeded  was 
determined  by  extracting  the  phenol  with  sodium  hydroxide  and 
estimating  the  free  phenol. 

The  reaction  between  di-a-bromopropionyldiphenylethylenediamine 
(compare  Abstr.,  1893,  i,  78)  and  the  sodium  derivatives  of  phenol, 
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o-cresol,  a-naphthol,  /J-naphthol,  ethyl  salicylate,  and  ethyl  malonate  in 
benzene,  toluene,  or  xylene  solutions  is  of  the  normal  type  and  is 
practically  complete  after  boiling  for  some  20  hours. 

Diphenoxy-a-dipropionyldiphenylethylenediamine , 

C2H4(NPh-CO*CHMe-OPh)2, 

crystallises  in  glistening  needles  sparingly  soluble  in  hot  light 
petroleum.  The  corresponding  di-o-tolyloxy-  and  di-^-tolyloxy -compounds 
have  not  been  obtained  in  a  crystalline  form.  The  di-a-naphthoxy - 
derivative,  C2H4(lSTh*CO*CHMe-(>C10H7)2,  crystallises  from  alcohol  in 
colourless  needles  melting  at  155°  and  is  only  sparingly  soluble  in  ether, 
light  petroleum,  or  cold  alcohol.  The  isomeric  f3-nciphthoxy -derivative 
melts  at  90 — 94°. 

The  compound  obtained  from  the  sodium  derivative  of  ethyl 
salicylate,  C2H4(NPh,C0*CHMe*0,C6H4*C02Et)2,  crystallises  from 
methyl  alcohol  in  compact  needles  melting  at  141°  and  is  insoluble  in 
ether  or  light  petroleum.  When  hydrolysed  with  alcoholic  potash  and 
acidified,  the  corresponding  acid ,  C34H3208N2,  is  obtained.  This  crystal¬ 
lises  from  glacial  acetic  acid  in  colourless  prisms  melting  at  276°  and 
is  insoluble  in  most  solvents. 

Dicarbethoxymethylsuccindiphenylethylenediamide , 

C2H4[NPh-C0-CHMe-CH(C02Etj2]2, 
obtained  from  ethyl  sodiomalonate,  crystallises  in  colourless  plates, 
melts  at  166°,  and  is  only  sparingly  soluble  in  ether  or  light  petroleum. 

J.  J.  S. 

Formation  of  Chains.  LXI.  Reactions  with  Di-a-propionyl- 
ditolylethylenediamine.  Carl  A.  Bischoff  (Matz  and  von  Wod- 
zinsky)  ( Ber .,  1904,  37,  4350 — 4355.  Compare  preceding  abstract). — 
The  reaction  between  a-bromopropionyldi-y>-tolylethylenediamine  and  the 
sodium  derivatives  of  phenol  a-  and  /3-naphthols  is  perfectly  normal, 
and,  after  20  hours,  some  90 — 99  per  cent,  of  sodium  bromide  is 
formed.  The  diphenoxy-&eYYv&t\ve,  C2H4[N (C6H4Me)*CO*CHMe*OPh]2, 
forms  colourless  crystals  melting  at  130°;  an  isomeride,  melting  at 
101 — 102°,  has  also  been  obtained.  The  di-a-naphthoxy-deriv&tive 
melts  at  50 — 52°,  and  the  reaction  is  practically  normal,  only  some 
4  per  cent,  of  free  naphthol  being  formed.  The  di-/3~naphthoxy- com¬ 
pound  crystallises  from  dilute  alcohol  in  needles  melting  and  decompos¬ 
ing  at  90 — 91°,  and  seems  to  consist  of  a  mixture  of  two  substances 
melting  respectively  at  89°  and  92 — 95°. 

a-Bromopropionyldi-o-tolylethylenediamine  condenses  with  the  same 
sodium  salts,  but  the  reaction  proceeds  more  slowly  owing  to  the 
presence  of  the  o-methyl  groups,  and  is  to  a  certain  extent  abnormal. 
The  diphenoxy- derivative  crystallises  in  microscopic,  six-sided  prisms 
melting  at  137 — 138°.  The  di-a-najjhthoxy-com^oundi  melts  at 
153 — 154°  and  the  di~fi-naphthoxy -derivative  at  195 — 196°.  The 
yields  of  free  phenols  were  :  phenol  4,  a-naphthol  12,  and  /3-naphthol 
8  per  cent.  J.  J.  S. 

Formation  of  Chains.  LXII.  Reactions  of  Di-a-bromopro- 
pionyldinaphthylethylenediamine.  Carl  A.  Bischoff  ( Ber .,  1904, 
37,  4356 — 4362.  Compare  preceding  abstracts). — [With  Schtschego- 
Le  W.  ] — Di-a-bromopropiony  ldi-a-naphthy  lethy  lenediamine  ( Abstr .  ,1893, 
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i,  98)  condenses  with  the  sodium  derivatives  of  phenols,  but  the  reaction 
is  to  a  certain  extent  abnormal.  The  diphenoxy- derivative  appears  to 
exist  in  two  isomeric  forms,  the  one  sintering  at  218°  and  melting  at 
223°,  and  the  other  melting  at  192°.  The  yield  of  free  phenol  was 
12  per  cent.  The  di-a-naphthoxy-diexiv&tivQ  has  only  been  obtained  in 
the  form  of  an  amorphous  mass  melting  at  about  80°.  The  yield  of 
a-naphthol  was  13  per  cent.  The  di-ff-naphthoxy-deriveitive  crystallises 
in  four-sided  plates  and  melts  at  204°.  The  yield  of  free  naphthol  was 
about  10  per  cent. 

[With  Soloweitsciiik.] — The  °  corresponding  reactions  with  the 
isomeric  di-a-bromopropionyldi-/?~naphthylethylenediamine  have  been 
studied.  I)iphenoxy-a-propionyldi-(3~7iaphthyletkylenediamins,  after  re¬ 
crystallisation  from  acetic  acid  and  ethyl  acetate,  forms  microscopic, 
rhombohedral  crystals  sintering  at  185°  and  melting  at  192 — 193°. 
The  corresponding  di-a-naphthoxy-dLeYiv&tive  has  only  been  obtained  in 
an  amorphous  state,  but  the  isomeric  di-/3~7iaphthoxy-com^o\md  crystal¬ 
lises  in  glistening  needles  melting  at  182°.  It  is  but  sparingly  soluble 
in  ether,  light  petroleum,  or  alcohol,  but  dissolves  readily  in  chloroform. 
The  yields  of  free  phenols  were  respectively  4,  7,  and  4  per  cent.,  indi 
eating  that  the  reactions  were  practically  normal.  Pure  di-a-naphthyl- 
ethylenediamine  melts  at  133 — 134°  (compare  Abstr.,  1890.  1333). 

J.  J.  S. 


Formation  of  Chains.  LXIII  and  LXIV.  Reactions  of  Di- 
a-monobromobutyryldiarylethylenediamines  and  of  Di  a-mono- 
bromo^obutyryldiarylethylenediamines.  Carl  A.  Bischoff  andr 
in  part,  with  von  Berent,  Frankel,  Jasinsky,  Lanin,  Mironenko, 
Peschudow,  Stein,  Tobilewitsch,  Trozkt,  Winokurow,  and  Wulffius 
(Ber.y  1904,  37,  4548 — 4556,  4556 — 4570.  Compare  Abstr.,  1901, 
i,  524—528,  and  preceding  abstracts). — The  reactions  between  the 
following  ethylenediamine  derivatives  (Abstr.,  1893,  i,  78,  98), 
CnBrEt*CO-NX-CH2*CH2*NX*CO*CHBrEt 
and  CBrMeg’CO’NX^H^CHg’NX’CO'CBrMeg  (where  X  =  phenyl, 
o-tolyl,  £>-tolyl,  a-naphthyl,  or  /Lnaphthyl),  and  the  sodium  derivatives 
of  phenol  a-  and  /3-naphthols  have  been  studied. 

The  relative  reactivities  of  the  compounds  with  sodium  phenoxide  in 
benzene  solution  are  shown  in  the  following  table,  where  the  numbers 
represent  the  per  cent,  of  sodium  bromide  formed  after  one  hour. 


X  Propiouyl.  Butyryl.  a’soButyryL 

Phenyl  .  54  44  29 

^-Tolyl  .  49  43  27 

/5-Naphthyl .  55  42  22 

a-Naphthyl .  43  42  19 

o~  Tolyl .  40  39*5  25 


The  reactions  with  the  butyryl  derivatives  in  all  cases  led  to  the 
formation  of  a  considerable  amount  of  the  abnormal  products,  namely, 
unsaturated  compound  and  free  phenol.  This  abnormality  was  the 
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most  pronounced  (some  32 — 50  per  cent.)  when  X  =  otolyl  or 
a-naphthyl  with  both  butyl  and  isobutyl  compounds.  In  nearly  all 
cases,  over  90  per  cent,  of  the  theoretical  amount  of  sodium 
bromide  was  obtained  by  heating  for  a  sufficient  length  of  time. 

Di-a-crotonyldiphenylethylenediaminef  C2H4(NPh-CO-CH.*CHMe)2, 
crystallises  from  dilute  alcohol  in  glistening  needles  melting  at 
174 — 176°,  and  only  sparingly  soluble  in  light  petroleum  or  ether.  It 
has  been  obtained  by  the  condensation  of  di-a-bromobutyryldiphenyl- 
ethylenediamine  with  the  sodium  derivatives  of  phenol  and  of  a-  and 
/S-naphthol ;  although  considerable  amounts  of  the  normal  products 
were  also  formed,  they  could  not  be  obtained  in  a  crystalline  state. 

Di-a.-c?'otonyldi-o-tolylethylenediamine  crystallises  in  colourless 
needles  and  melts  at  211°,  and  the  isomeric  di-p-tolyldiamine  melts 
at  183°.  The  di-arcrotonyldi-a-naphthylethylenediamine , 

C2H4[X(Cj  0H7)  *CO*CH!CHMe]2, 

also  crystallises  in  colourless  needles,  melts  at  218°,  and  is  sparingly 
soluble  in  methyl  alcohol,  ether,  or  light  petroleum.  The  normal  con¬ 
densation  products,  di-phenoxybutyryldi-a-naphthylethylenediamine  (melt¬ 
ing  at  54°)  and  the  corresponding  di-a-ncophthoxy-  (melting  at  58 — 60°) 
and  di-fi-naphthoxy-  (melting  at  58 — 60°)  derivatives  have  been 
isolated. 

Di-a-crotonyldi-fi-naphthylelhylenediamine  melts  at  208°  and  dissolves 
readily  in  chloroform  or  benzene.  The  normal  condensation  products, 
di-phenoxybutyryldi-p-naphthylethylenediamine  (melting  at  55 — 57°) 
and  the  corresponding  di-a-nciphthoxy-  (melting  at  65 — 67°)  and  di-(3- 
naphthoxy- derivatives  (melting  at  59 — 60°),  have  only  been  obtained  in 
an  amorphous  state. 

Di-phenoxyi  so  bu  tyryldiphenyle  thylenediamr ne, 

C2H4(NPh-CO-CMe2-OPh)2, 

crystallises  from  glacial  acetic  acid  in  glistening  plates  melting  at 
200 — 203°.  The  di-a.-naphthoxy- derivative  was  only  obtained  as  a 
resin,  and  the  di-fi-napkthoxy- compound  as  glistening  needles  melt¬ 
ing  at  182°. 

Di-methylacryldi-o-tolylethylenediamine , 

C2H4[N(C6H4Me)*CO*CMe:CH2]2, 

crystallises  in  glistening  needles  melting  at  131°  and  readily  soluble 
in  acetone,  benzene,  or  chloroform.  Di-fi-naphthoxyisobutyryldi-o- 
tolyletkylenediamine  melts  at  206°.  Di-phenoxyisobutyryldi-p-tolylethyl- 
enediamine  crystallises  in  glistening,  monoclinic  prisms  melting  at 
171°,  the  corresponding  di-a-naphthoxy -compound  melts  at  195°  and 
the  isomeric  di-ft-naphthoxy- derivative  at  179°. 

Di-methylacryldi-a-naphthylethylenediamine , 

C2H4[N(O,0H7)-CO-CMe:CH2]2, 

forms  a  microscopic,  crystalline  powder  melting  at  244 — 247°  and 
sparingly  soluble  in  most  solvents  with  the  exception  of  chloroform. 
The  corresponding  normal  condensation  products  were  not  obtained  in 
a  pure  state. 

Di-phenoxyisobutyryld'L-fi-naphthylethylenediamine> 

C2H4[N(C10H7)  •  CO-  OMe2-  OPh]2, 

melts  at  192°  and  the  corresponding  di-/3-naphthoxy-de rivative  at 
179°. 
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Small  amounts  of  other  crystalline  products  have  been  obtained 
in  several  of  the  reactions,  but  have  not  been  investigated. 

J.  J.  S. 

Bromination  of  1  :  5-Diaminoanthraquinone.  Roland  Scholl 
and  H.  Berblinger  ( Ber .,  1904,  37,  4180 — 4184). — The  bromination 
of  1  : 5-diaminoanthraquinone  proceeds  differently  according  to  the 
presence  or  absence  of  water.  When  the  reaction  is  carried  out  in 
glacial  acetic  acid  solution,  or  when  the  dry  compound  is  exposed  to 
bromine  vapour,  products  containing  a  high  proportion  of  bromine  are 
obtained.  These  are,  however,  unstable,  the  excess  of  bromine  being 
removed  by  exposure  under  reduced  pressure,  or  by  means  of  sodium 
hydrogen  sulphite,  the  product  in  each  case  being  the  dibromo-deriva- 
tive.  The  intermediate  product  appears  to  be  a  perbromide  (compare 
Fries,  Abstr.,  1904,  i,  571).  On  the  addition  of  water  to  the  per¬ 
bromide,  the  loosely  combined  bromine  enters  the  nucleus,  forming 
tetrabromodiaminoanthraquinone.  The  same  compound  is  obtained 
when  the  bromination  is  carried  out  from  the  first  in  the  presence  of 
water. 

2  :  6-Dibromo-l  :  5 -diaminoanthraquinone  crystallises  from  nitro^ 
benzene  in  steel-blue  needles  and  melts  at  274°.  It  dissolves  readily 
in  warm  concentrated  sulphuric  acid,  the  crystalline  sulphate  being 
precipitated  on  cooling  or  slightly  diluting  the  solution.  The  tetrOr- 
acetyl  derivative  forms  yellow,  prismatic  needles  which  char  at  about 
240°,  and  dissolves  in  concentrated  nitric  acid  at  0°,  being  precipitated 
unchanged  by  water.  The  proof  of  the  orientation  given  above  will 
form  the  subject  of  a  later  communication. 

2:4:6:  $-Tetrabromo-\  :  5 -diaminoanthraquinone,  prepared  as  above, 
crystallises  from  nitrobenzene  in  needles  resembling  the  dibromo- 
compound  and  melts  above  300°.  The  tetra-acetyl  derivative  forms 
yellow  needles  and  chars  above  220°.  C.  H.  D. 

2  : 3-Diaminoanthraquinone  and  Azines  of  the  Anthraquin- 
one  Series.  Roland  Scholl  and  Philipp  Kacer  (Ber.,  1904,  37, 
4531 — 4534.  Compare  this  vol.,  i,  70,  102). — 2  :  3 -Diaminoanthra¬ 
quinone,  obtained  by  the  reduction  of  the  3-nitro-2-amino-deriva^ 
tive  ( loc .  cit.)  with  aqueous  sodium  sulphide,  separates  from  nitrobenz¬ 
ene  in  brownish-red  crystals  which  do  not  melt  at  320°,  The  sulphate , 
C6H4I(C0)2IC6H2(NH2,H2S04)2,  forms  a  grey,  crystalline  powder, 
which  is  hydrolysed  in  contact  with  much  water.  The  diacetyl 
derivative  is  yellow  and  crystallises  from  nitrobenzene. 

9'  :  10' -Phenanthra-%  :  3-ant  hr  aquinoneazine, 

C6H4<g°>C6H2<*J>C14H8, 

obtained  by  condensing  2  :  3-diaminoanthraquinone  with  phenanthra- 
quinone  in  acetic  acid  solution,  crystallises  from  nitrobenzene  in  com¬ 
pact,  yellow  needles  which  do  not  melt  at  320°.  It  becomes  strongly 
electrified  when  powdered,  dissolves  in  concentrated  sulphuric  acid  to  a 
carmine-red  solution,  and  does  not  yield  a  blue  A-dihydroazine  dye 
(Abstr.,  1904,  i,  110)  on  treatment  with  alkaline  hyposulphite 
solution. 
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1' :  2f-J\Tnphtha-2  :  3 -anthraquinoneazine, 

C6H4<^>O6H2<g>O10H6, 


obtained  by  condensing  the  diamino-compound  with  /3-naphthaquinone, 
crystallises  from  cumene  in  yellow  needles  which  melt  above  320°. 
Benzil  condenses  with  the  diamino-compound  yielding  afi-diphenyl~ 


2  :  Z-antlivaquinoxalinequinone , 


r  tt  <rco 


>0  H  <TN:VPh 


which 


crystallises  from  acetic  acid  in  yellowish-brown  needles  melting  at  271°. 

J.  J.  S. 


Action  of  Phenylhydrazine  on  Arylthiosulphonated  Ethyl 
Acetoacetates.  Julius  Troger  and  Franz  Yolkmer  (J.  pr.  Chem 
1904,  [ii],  70,  375 — 392.  Compare  Abstr.,  1900,  i,  494). — Ethyl 

arylthiosulphonacetoacetates,  S02R*S*CHAc*C02Et,  react  with  phenyl¬ 
hydrazine  in  warm  alcohol  or  glacial  acetic  acid  solution  to  form 
l-phenyl-3-methylpyrazolone-4ketophenylhydrazone  (Buchka  and 
Sprague,  Abstr.,  1890,  28),  but  with  phenylhydrazine  in  ethereal 
solution  they  form  phenylhydrazones  of  arylthiosulphonacetoacetyl- 
phenylhydrazides,  NHPh-N:CMe*CH(S*S02R)*CO-KH-NHPh.  These 
remain  unchanged  when  boiled  with  alcohol. 

The  following  new  ethyl  arylthiosulphonacetoacetates  are  described  : 
R  =  o-C7H7  is  a  viscid,  yellow  oil;  R  =  3  :  4-C6H3Me2  is  a  viscid, 
brown  oil ;  R=p-C6H4C1  crystallises  in  rhombic  plates  and  melts  at 
56 — 57°;  R=7>C6H4Br  crystallises  in  plates  and  melts  at  70 — 71°; 
R=jo-C6H4I  crystallises  in  colourless  needles  and  melts  at  90 — 91°; 
R  =  j9-C6H4(OMe)  is  a  viscid,  yellow  oil. 

The  following  phenylhydrazones  of  arylthiosulphonacetoacetyl- 
phenylhydrazides  have  been  prepared  :  R  =j9-C7H7  crystallises  in  white, 
slender  needles  or  leaflets  and  melts  at  163 — 164°;  R  =  o-C7H7 
crystallises  in  matted,  white  needles  and  melts  and  decomposes  at 
145 — 146°;  R  =  C6H6  crystallises  in  white  needles  and  melts  at 

134 —  135°;  R  =  /3-C10H7  forms  slender  needles  or  yellow  leaflets  and 
melts  and  decomposes  at  156 — 157°;  R  =  a-C10H7  crystallises  in  long, 
thin  needles  and  melts  and  decomposes  at  139 — 140°;  R  — 3:4- 
C6H3Me2  is  a  yellow  powder  and  melts  and  decomposes  at  150°  ; 
R==£>-C6H4C1  is  a  white,  crystalline  powder  and  melts  and  decomposes 
at  160 — 161°;  R=^-C6H4Br  forms  a  white,  crystalline  inass  and 
melts  and  decomposes  at  168 — 169° ;  R  =y>-C6H4I  crystallises  in  slender, 
white  needles  and  melts  and  decomposes  at  167 — 168°;  R  =p-C6H4(OMe) 
forms  a  white,  crystalline  mass  and  melts  and  decomposes  at 

135— 136°. 

Sodium  arylthiosulphonates,  required  for  the  preparation  of  ethyl 
arylthiosulphonacetoacetates,  are  best  prepared  by  heating  the  con¬ 
centrated  aqueous  solution  of  the  corresponding  sodium  arylsulphinates 
with  freshly  precipitated  sulphur.  They  are  characterised  by  forma¬ 
tion  of  the  crystalline  jp-phenylenediamine  salts. 

p -Phenylenediamine  'p-anisylthiosulphonate, 

(0Me-CeH4-S02-SH)2,C6H8Na, 

melts  at  161°  to  a  blue  liquid,  p- Phenylenediamine  1:3:  4 -xylylthio- 
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sulphonate  crystallises  in  thin  leaflets  and  melts  to  a  blue  liquid  at 
157°.  p -Phenylenediamine  p- iodophenylthiosulphonate  crystallises  in 
small  leaflets  and  melts  at  155 — 156°.  G.  Y. 

Separation  of  Aldoses  by  Secondary  Hydrazines.  Rudolf 
Ofner  (Ber.,  1904,  37,  4399 — 4402.  Compare  Abstr.,  1904,  i,  936). — 
The  separation  of  phenylmethylglucosazone,  prepared  from  dextrose 
and  phenylmethylhydrazine,  is  assisted  by  the  addition  of  a  nucleus  of 
the  same  substance  prepared  from  c?-fructose. 

The  presence  of  acetic  acid  does  not  prevent  the  separation  of 
hydrazones.  Dextrosephenylmethylhydrazone,  xylosephenylmethylhydr- 
azone,  and  xylosephenylbenzylhydrazone  were  respectively  separated 
from  solutions  which  contained  free  acetic  acid.  A.  McK. 

The  Phenylmethylhydrazine  Reaction  of  Fructose.  Carl 

Neuberg  ( Ber .,  1904,  37,  4616 — 4618). — Dextrose  does  not  yield  an 
osazone  by  the  action  of  phenylmethylhydrazine  according  to  Ofner’s 
method  (Abstr.,  1904,  i,  936  ;  preceding  abstract),  whilst  d-fructose 
does. 

The  formation  of  an  osazone,  observed  by  Ofner  by  the  prolonged 
action  of  phenylmethylhydrazine  on  dextrose,  is  caused  possibly  by  the 
transformation  of  dextrose  into  (i-fructose  as  stated  by  de  Bruyn  and 
van  Ekenstein.  A.  McK. 

Dimethyl  Mesoxalate-phenylhydrazone  and  its  Derivatives. 

Carl  Bulow  and  August  Ganghofer  {Ber.,  1904,  37,  4169 — 4179. 
Compare  Bulow,  Abstr.,  1900,  i,  56  ;  1901,  i,  98  ;  1902,  i,  325,  649  ; 
Eibner,  Abstr.,  1903,  i,  871). — The  authors’  investigations  lead  to  the 
conclusion  that  when  an  aromatic  diazonium  compound  combines  with 
a  fatty  compound  containing  an  acid  methylene  group,  the  product  is 
an  azo-compound  in  all  cases  where  the  ketonic  group  can  change  into 
the  enolic  group.  In  all  other  cases  a  hydrazone  is  obtained. 

Methyl  mesoxalatephenylhydrazone,  NHPh*N!C(C02Me)2,  prepared 
from  diazobenzene  chloride  and  methyl  malonate,  melts  at  62°  (com¬ 
pare  R.  Meyer,  Abstr.,  1891,  922).  Ammonia  converts  it  into 
mesoxamidephenylhy  dr  azone ,  NHPh*NIC(CO*NH2)2,  crystallising  from 
acetic  acid  in  yellow  needles  melting  at  231 — 232°.  Methylamine 
f  or  ms  mesoxalobisme  thy  lamidephenylhy  dr  azone, 

NHPh*]Sr:C(CO']SrHMe)2, 

crystallising  from  alcohol  in  yellow  needles  and  melting  at  117 — 118°. 
It  dissolves  in  alkali  hydroxides,  thus  reacting  in  the  tautomeric  form, 
CHPh-N:C[C(OH):NMe]2. 

Methyl  mesoxalate-o-carboxyphenylhy  dr  azone, 

C02H*C6H4*NH*]Sr:C(C02Me)2, 

from  methyl  malonate  and  diazotised  o-aminobenzoic  acid,  crystallises 
from  alcohol  in  small,  yellow  needles  melting  at  186 — 187°.  The 
diamide  forms  yellow  needles  melting  at  275°;  the  bismethylamide 
melts  at  247°. 

Methyl  mesoxalate-m-carboxyphenylhydrazone,  from  methyl  malonate 
and  diazotised  m-aminobenzoic  acid,  crystallises  from  dilute  alcohol  in 
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yellow  needles  melting  at  157 — 158°.  The  diamide  melts  above  285° 
and  the  bismethylamide  at  247 — 248°. 

Methyl  mesoxalate-^-carboxyphenylhydrazone  forms  yellow  needles 
melting  and  decomposing  at  238°.  Boiling  sodium  hydroxide 
hydrolyses  it  to  mesoxalic  acid  p- carboxyphenylhydrazone ,  melting  and 
decomposing  at  275°.  Mesoxamidephenylhydrazone-^-carboxylic  acid 
forms  yellow  crystals  melting  above  285°.  The  bismethylamide  melts 
above  285°. 

Methyl  mesoxal a te-o-nitroph enylhydrazo'i i e, 

N02.CGH4-NH*N:C(C02Me)2, 

from  methyl  malonate  and  diazotised  o-nitroaniline,  forms  slender 
needles  and  melts  at  143 — 144°;  the  bismethylamide  melts  at 
186—187°. 

Methyl  mesoxalate-m-nitrophenylhydrazone  melts  at  115- — 116°;  the 
diamide  forms  brownish-yellow  crystals  and  melts  at  235°  ;  the  bis¬ 
methylamide  forms  yellow,  felted  needles  and  melts  at  202 — 203°. 

Methyl  mesoxalate-^-nitrophenylhydrazone  forms  yellow  needles 
melting  at  162 — 163°;  th q  diamide  melts  above  285°;  the  bismethyl¬ 
amide  forms  yellow,  felted  needles  and  melts  at  243°. 

Methyl  mesoxalate-o-tolylhydrazone  forms  dark  yellow  needles  melting 
at  75 — 76°;  the  m -tolylhydrazone  forms  yellow  crystals  melting  at  63°  ; 
the  p- tolylhydrazone  melts  at  89 — 90°,  its  diamide  at  173 — 174°,  and 
its  bismethylamide  at  91°. 

Methyl  mesoxalate-o-anisylhydrazone  forms  thick,  yellow  needles 
melting  at  112 — 113°,  and  its  diamide  melts  at  143°;  the  p -anisyl- 
hydrazone  melts  at  91°. 

Methyl  mesoxal ate-&s-m-xylylhy dr azone  forms  slender,  yellow  needles 
melting  at  93°. 

Biilow’s  reaction  (violet  coloration  with  concentrated  sulphuric 
acid  and  potassium  dichromate)  is  given  by  those  hydrazones  which  do 
not  contain  a  para-substituent,  except  the  nitro-  and  methoxy- 
derivatives.  C.  H.  D. 

[Action  of  Amyl  Nitrite  on  Phenyl-m-nitrobenzyliden ©hydr¬ 
azine].  Gaetano  Minunni  ( Gazzetta ,  1904,  34,  ii,  276 — 280). — Ac¬ 
cording  to  the  author,  the  compound  I  of  Bamberger  and  Pemsel  (Abstr., 

1903,  i,  285)  is  diphenyldi-ra-nitrobenzylidenehydrotetrazone  (Minunni, 
Abstr.,  1898,  i,  190),  their  compound  III  (given  as  (2)  in  the  abstract 
quoted  above)  being  dehydrophenyl-m-nitrobenzylidenehydrazone 
(Abstr.,  1898,  i,  190)  and  compound  V  (given  as  (4)  in  the  abstract) 
isodehydrophenyl-m-nitrobenzylidenehydrazone  (loc.  cit.).  T.  H.  P. 

3 : 6-Dimethylpyridazine.  Carl  Paal  and  Carl  Koch  ( Ber ., 

1904,  37,  4382 — 4387.  Compare  Abstr.,  1903,  i,  290).— 3 : 6- 

Dimethyljyyridazine >  CMe^^j^.^^-^CMe,  prepared  either  by  heating 

dimethylpyridazinedicarboxylic  acid  with  5  per  cent,  hydrochloric  acid 
in  sealed  tubes  at  200°,  or  by  heating  the  potassium  salt  of  dimethyl- 
pyridazinecar  boxy  lie  acid,  distils  without  decomposition  at  214 — 215°, 
or  at  109 — 110°  under  20  mm.  pressure,  and  solidifies  to  a 
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colourless,  hygroscopic,  crystalline  mass  melting  in  sealed  capillary 
tubes  at  32°.  The  hydrochloride  crystallises  in  colourless,  flat  needles 
and  plates  melting  at  184°;  the  aurichloride ,  C6H8N2,HAuC14,  forms 
yellow  needles  melting  at  170°;  the  platinichloride,  (Cr>H8N2)2,H2PtCl6, 
forms  dark  reddish-brown  crystals  decomposing  above  200° ;  the 
mercuric! doride  from  the  hydrochloride,  C6H8Y2,HCl,2HgCl2,  separates 
in  needles  which  melt  at  140°,  whereas  the  base  forms  a  compound , 
C6H8N2,HgCl2,  melting  at  115°  ;  the  pier  ate  crystallises  in  yellow,  silky, 
glistening  needles  melting  at  164°. 


3  :6 -Dimethylkexahydropyridazine,  CHMe<C^^  Me,  pre¬ 

pared  by  the  reduction  of  dimethylpyridazine  with  sodium  and  alcohol, 
is  a  colourless,  clear  liquid  boiling  at  180°;  the  hydrochloride  crystallises 
in  colourless,  concentrically-grouped  prisms  melting  at  164°. 


E.  F.  A. 


Condensation  of  Aminoacetone  with  Benzaldehyde.  Theodor 

Alexander  ( Monatsh .,  1904,  25,  1073 — 1080.  Compare  Pomeranz, 
Abstr.,  1894,  i,  552). — When  shaken  in  a  dilute  aqueous  solution  of 
sodium  hydroxide,  aminoacetone  and  benzaldehyde  condense  to  form 

the  dihydropyrazme  compound,  CMe<^j^^^C*CH!CHPh ;  it  is  a 

viscid,  yellow  liquid  which  boils  at  151°  under  10  mm.  pressure.  The 
hydrochloride ,  C13H14N2,HC1,  is  a  white,  hygroscopic  substance  ;  the 
platinichloride ,  (C13HuK2)2,H2PtCi6,  is  obtained  as  an  orange-yellow, 
crystalline  precipitate.  On  reduction  with  sodium  in  amyl-alcoholic 
solution,  the  condensation  product  yields  the  di-acid  base ,  C13H20N2, 
which  is  a  colourless,  mobile  liquid,  has  an  aromatic  odour,  and  boils 
at  153°  under  11  mm.  pressure.  The  hydrochloride ,  C13H20N2,2HC1,  is 
a  white,  crystalline,  hygroscopic  substance. 

When  heated  with  water  and  a  few  drops  of  hydrochloric  acid  in  a 
sealed  tube  at  180°,  the  condensation  product  is  decomposed  with 
formation  of  benzaldehyde.  G.  Y. 


Interaction  of  Zinc  Ethyl  and  Benzene diazonium  Chloride. 
III.  Michael  M.  Tichwinsky  ( J .  Russ .  Phys .  Chem.  Soc .,  1904,  36, 
1052 — 1055.  Compare  Abstr.,  1903,  i,  441,  and  1904,  i,  268). — • 
Besides  the  compounds  already  given  as  formed  in  this  reaction 
( loc .  cit.)  there  results  also  : 

\-Ethyl-2  :  3  :  4 -trihydrocinnoliney  C10H4No,  which  boils  at  90 — 96° 
under  13  mm.  pressure  and  is  soluble  in  7  per  cent,  hydrochloric  acid, 
from  which  it  is  precipitated  unchanged  by  the  addition  of  sodium 
hydroxide. 

The  author  considers  that  the  benzenediazonium  chloride  is  first 
converted  into  a  hypothetical  ethyldiazobenzene,  which,  under  the 
influence  of  zinc  ethyl,  and  later  of  water,  combines  with  the  elements 
of  ethane  to  give  phenyldiethylhydrazine,  NEtPh’NHEt.  The  latter 
then  loses  2*  atoms  of  hydrogen  with  the  formation  of  a  second  six- 
carbon  ring.  T.  H.  P, 
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Action  of  Zinc  Ethyl  on  Phenylazoe thane.  Michael  M. 
Tichwinsky  (J.  Buss.  Phys.  Chem.  Soc .,  1904,  30,  1056 — 1062. 
Compare  preceding  abstract). — The  action  of  zinc  ethyl  on  phenylazo- 
ethane  in  ethereal  solution  yields  phenyldiethylhydrazine,  NHPh'NEto, 
s-ethylphenylhydrazine,  and  1 -ethyl-2  :  3  :  4-trihydrocinnoline. 

T.  H.  P. 


An  Oxidation  Product  of  Amino-orcinol  Mono-methyl  Ether. 

Ferdinand  Henrich  and  F.  Schierenberg  {J.  pr.  Chem.,  1904,  [ii], 
70,  365 — 374.  Compare  Abstr.,  1897,  i,  446  ;  1903,  i,  414;  1904, 
i,  494). — When  amino-orcinol  mono-methyl  ether  (1  mol.)  is  dissolved 
in  aqueous  potassium  hydroxide  (2  mols.)  and  a  current  of  air  passed 
through  the  solution  for  a  week,  the  phenoxazine  derivative, 
C:CMe-C:N*C*C(OMeVCH  .  ,  _  _ 

CO-CH:C-0-C-C(NH2)-CMe’  18  Produced-  If>  crystalhses  ln  matted> 
red  needles,  melts  at  256 — 260°,  is  easily  soluble  in  warm  ethyl 
acetate,  benzene,  or  glacial  acetic  acid,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  violet  solution.  When  treated  with  sodium  nitrite 
in  dilute  hydrochloric  acid  solution,  it  forms  an  intensely  blue  solution, 
which,  with  evolution  of  gas,  deposits  a  brown,  floeeulent  precipitate. 
When  boiled  with  alcoholic  alkali  hydroxides,  the  phenoxazine  deriv¬ 
ative  is  decomposed.  The  hydrochloride,  C]5H1403N2,HC1,  crystallises 
in  green  leaflets  and  is  hydrolysed  by  warm  water ;  the  hydrobromide, 
C15H1403NS)HBr,  is  green,  When  heated  with  aluminium  chloride  at 
210 — 220°,  or  with  concentrated  hydrochloric  acid  at  200°,  the  phen¬ 
oxazine  derivative  yields  methyl  chloride  and,  with  the  latter,  a 
product ,  C14H1203N2  (?),  which  resembles  the  archil  dyes.  The  acetyl 
derivative,  C15H1303N2Ac,  crystallises  in  clusters  of  yellow  needles, 
decomposes  above  265°,  and  dissolves  in  concentrated  hydrochloric 
acid  to  a  dark  orange-coloured  solution,  which,  on  addition  of  ether, 
deposits  a  hydrochloride . 

Reduction  of  the  phenoxazine  derivative  with  stannous  chloride 
and  hydrochloric  acid  leads  to  the  formation  of  the  dihydrochloride  of 
a  dihydrophenoxazine  compound,  C15H1603N2,2HC1,  which  crystallises 
in  white,  silky  needles,  yields  the  phenoxazine  derivative  when  treated 
with  aqueous  alkali  hydroxides,  dissolves  in  concentrated  sulphuric 
acid  to  a  bluish-green  solution,  and  gives  an  intensely  blue  coloration 
and  a  dark  red  substance  when  treated  with  sodium  nitrite  solution. 
The  triacetyl  derivative,  C15H1303N2Ac3,  obtained  by  the  action  of 
acetic  anhydride  and  sodium  acetate  on  the  hydrochloride,  crystallises 
in  sheaves  of  red  needles,  melts  at  166 — 167°,  gives  a  yellow,  changing 
to  red,  and  finally  to  blue,  coloration  with  concentrated  sulphuric  acid, 
and  dissolves  in  concentrated  hydrochloric  acid  to  a  dark  green,  in 
nitric  acid  to  a  red  solution. 

Simultaneous  reduction  and  acetylation  of  the  phenoxazine  deriv¬ 
ative  by  means  of  zinc  dust,  glacial  acetic  acid,  and  acetic  anhydride 
leads  to  the  formation  of  the  diacetyl  derivative  of  the  dihydrophen¬ 
oxazine  compound,  C15H1403N2Ac2,  which  crystallises  in  colourless 
leaflets  or  sheaves  of  short  needles,  melts  at  211 — 212°,  is  easily 
soluble  in  alcohol,  chloroform,  ethyl  acetate,  or  glacial  acetic  acid,  and 
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dissolves  in  concentrated  sulphuric  acid  to  a  red,  changing  to  a  green, 
and  in  concentrated  hydrochloric  acid  to  a  green,  changing  to  a  red, 
solution ;  with  sodium  nitrite,  it  gives  an  orange  coloration. 

The  action  of  bromine  on  the  phenoxazine  derivative  in  glacial 
acetic  acid  solution  leads  to  the  formation  of  the  6romo-compound, 
C15H1303N2Br,  which  melts  at  212°.  G.  Y. 


Formation  of  Heterocyclic  Compounds  from  Hydrazine 
Derivatives.  XV.  The  Metallic  Derivatives  of  the  Con¬ 
densation  Products  of  Acyl-hydrazines  with  Aldehydes  and 
Ketones,  and  their  Behaviour  towards  Acid  Chlorides  and 
Iodine.  Robert  Stolls  and  Ed.  Munch  (J.  j>r.  Chem.,  1904,  [ii], 
70,  393—422.  Compare  Abstr.,  1903,  i,  721;  1904,  i,  102,  200, 
453,  626,  627,  694,  695,  696,  697). — Sodium  benzoylbenzylidenehydrazine, 
CHPh!N’NNaBz,  is  precipitated  as  a  white  powder  on  addition  of 
ether  to  the  solution  of  benzoylhydrazine  in  alcoholic  sodium  hydroxide  ; 
the  silver  derivative,  CHPh!N*NAg#Bz,  formed  on  addition  of  silver 
nitrate  to  the  solution  of  benzoylhydrazine  and  sodium  ethoxide 
(1  mol.)  in  alcohol,  is  a  white  powder,  which  becomes  brown  on  ex¬ 
posure  to  light  and  commences  to  decompose  at  100°;  the  mercuri- 
chloride  derivative  is  a  white,  crystalline  powder. 

Benzoyl~^-tolylidenehydrazine ,  C7H7*CH!N*NHBz,  crystallises  in 
colourless,  strongly  refractive  needles  and  melts  at  155°;  the  silver 
derivative,  C15H13ON2Ag,  is  a  white  powder  which  decomposes  at 
180°. 

Benzoylfurfurylidenehydrazine  melts  at  182°  (m.  p.  179°;  Minunni 
and  Carta-Satta,  Abstr.,  1900,  i,  251) ;  the  silver  derivative  is  a  yellow 
powder. 

The  silver  derivative  of  acetylbenzylidenehydrazine,  C9H9ON2Ag, 
decomposes  with  evolution  of  a  gas  at  227°;  the  mercurichloride  deriv¬ 
ative,  C9H9ON2‘HgCl,  is  a  white,  crystalline  powder. 

Benzoylethylidenehydrazine ,  CHMeIN*NHBz,  crystallises  in  glisten¬ 
ing  leaflets  and  melts  at  162°;  when  dissolved  in  an  alcoholic  solution 
of  1  mol.  of  sodium  ethoxide  and  treated  with  silver  nitrate,  it  yields 
a  white  precipitate  which  rapidly  decomposes. 

The  action  of  chloral  hydrate  on  benzoylhydrazine  in  ethereal 
solution  at  35°  leads  to  the  formation  of  an  additive  compound, 
NHBz*NH*CH(OH)*CCl3,  which  is  obtained  on  evaporation  of  the 
solution  in  colourless  crystals  ;  it  melts  at  72°  with  formation  of  the 
condensation  product,  NHBz’NICH*CC13,  which  is  also  formed  by 
heating  benzoylhydrazine  with  chloral  hydrate  on  the  water-bath. 
This  crystallises  in  slender  needles  and  melts  and  decomposes  at  194°. 

When  heated  together  at  120°,  benzoylhydrazine  and  benzophenone 
form  the  additive  compound,  NHBz*NH*CPh2*OH,  which  crystallises 
in  colourless,  refractive,  slender  needles,  and  melts  and  is  converted 
into  the  condensation  product  at  108°. 

The  silver  derivative  of  the  condensation  product,  C20H1 5OX2Ag, 
is  a  yellow  powder  which  is  fairly  stable  towards  light ;  the  mercuric 
derivative,  (C.20Hj~ON2)oHg,  crystallises  in  colourless  needles  and  melts 
at  241°. 
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The  sodium  derivative,  C16H1202N4Na2,2C2H60,  the  silver  derivative, 
Ci6Hi202N4Ag2,  and  the  mercuric  derivative,  C16H1202N4Hg,2C2H60,  of 
dibenzoylglyoxalosazone  are  described. 

The  monosodium  derivative  of  dibenzoylbenzilosazone,  C23H2102N4Na, 
crystallises  in  glistening  needles  ;  the  disodium  derivative, 

C28H20O2N4Na2,2C2H,O, 

loses  2C2H60  at  120°;  the  monosilver  derivative,  the  disilver  derivative, 
and  the  dimercurichloride  derivative,  C28H20O2N4(HgCl)2,  are  described. 

4-Benzoyl-2  :  5-diphenyl-4  :  5-dihydro-l  :  3  :  4-oxadiazole  (Abstr.,  1904, 
i,  102)  forms  thick,  colourless  crystals  and  melts  at  138°.  When 
boiled  with  dilute  sulphuric  acid,  it  is  hydrolysed  to  dibenzoylhydrazine 
and  benzaldehyde. 

4- Acetyl-2  :  5-diphenyl-4  : 5-dihydro-l  :  3  :  4-oxadiazole  crystallises  in 
colourless  needles,  melts  at  98°,  and  is  hydrolysed  by  dilute  acids  to 
benzoylaeetylhydrazine  and  benzaldehyde,  which  react  in  warm  dilute 
acids  to  form  benzoylbenzylidenehydrazine  and  acetic  acid. 

^-Benzoyl-5 -phenyl-2-methyl-l: :  5-dihydro-l  :  3  :  ^-oxadiazole  crystallises 
in  large,  colourless  crystals  and  melts  at  53°.  It  reduces  ammoniacal 
silver  nitrate  on  prolonged  boiling,  especially  in  presence  of  sodium 
hydroxide ;  when  boiled  with  dilute  acids,  it  yields  benzoylbenzylidene¬ 
hydrazine. 

4-^4 ce tyl-5 -pheny l- 2 -me t hyl- 4  : 5-dihydro-l  :  3  :  ^-oxadiazole  crystallises 
in  slender,  white  needles,  melts  at  91°,  reduces  ammoniacal  silver 
nitrate  slowly  at  the  ordinary  temperature,  and  is  hydrolysed  by  very 
dilute  alcoholic  hydrochloric  acid  at  the  ordinary  temperature  to 
diacetylhydrazine  and  acetylbenzylidenehydrazine,  by  boiling  alcoholic 
hydrochloric  acid  to  benzaldehyde,  hydrazine,  and  acetic  acid. 

4- Benzoyl-2  : 5  : 5-triphenyl-k  :  5-dihydro-l  :  3  :  4 -oxadiazole  crystallises 
in  slender,  colourless  needles  and  melts  at  131°. 

Diphenyloxadiazole  is  formed  by  the  action  of  iodine  on  the  silver 
or  the  mercurichloride  derivatives  of  benzoylbenzylidenehydrazine,  or 
by  oxidation  of  benzoylbenzylidenehydrazine  with  potassium  ferri- 
cyanide  or  amyl  nitrite.  ip-Tolylphenyl-1  :  3  : 4- oxadiazole ,  obtained  by 
the  action  of  iodine  on  benzoyl-p-tolylidenehydrazine  suspended  in  ether, 
crystallises  in  leaflets  and  melts  at  126°;  the  additive  compound, 
C15H120N2,AghT03,  crystallises  in  white,  glistening  needles  and  melts 
and  decomposes  at  258°. 

Phenyl/uryl- 1  : 3  : 4 -oxadiazole,  formed  by  the  action  of  iodine  on 
the  silver  derivative  of  benzoylfurfurylidenehydrazine,  crystallises  in 
colourless  leaflets,  melts  at  105°,  and  forms  the  additive  compound, 
Ci2H802N2,AgN03,  which  crystallises  in  soft,  white  needles  and  decom¬ 
poses  at  215°. 

The  action  of  iodine  on  the  mercuric  derivative  of  benzophenone- 
benzoylhydrazine  in  ethereal  solution  leads  to  the  formation  of  di- 
phenylketazine  and  4-benzoyl-2  : 5  :  5-tri pheny  1-4  : 5-dihydro-l  :  3  :  4- 
oxadiazole. 


1ST - x  x-N 

Diphenylbisoxadiazole,  ll  ^OC<^  Ji  ,, 

L/i  Jl'U  U  L/xll 


is  formed  by  the 


action  of  iodine  on  the  mercuric  derivative  of  glyoxaldibenzoylosazone 
in  ethereal  solution,  or  by  heating  dibenzoyloxalylhydrazine  with 
phosphoric  oxide.  It  crystallises  in  slender,  white,  glistening  needles, 
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melts  at  270°,  and  is  hydrolysed  by  dilute  hydrochloric  acid  at  150°  to 
benzoic  acid  and  hydrazine  hydrochloride.  G.  Y. 


Formation  of  Heterocyclic  Compounds  from  Hydrazine 
Derivatives.  XVI.  Diazoles  and  Bisdiazoles.  Robert  Stolle 
and  W.  Kind  («/.  pr.  Chem .,  1904,  [ii],  70,  423 — 432). — When 
heated  with  phosphoric  oxide,  benzoylhydrazine  yields  2  : 5-diphenyl- 
1:3: 4-oxadiazole,  2  :  5-diphenyl-l  :  3  :  4-triazole,  and  3  ;  6-diphenyl- 
1  :  4-dihydro-l  :  2  :  4  : 5-tetrazine.  When  heated  with  phosphorus  penta- 
sulphide  in  a  vacuum  at  210°,  benzoylhydrazine  forms  diphenyl - 
NICPh 

thiodiazole,  which  crystallises  in  glistening  scales  and 

melts  at  141 — 142°.  It  is  formed  also  when  benzylidenebenzoyl- 
hydrazine  or  benzylideneazine  is  heated  with  phosphorus  penta- 
sulphide. 

Diacetyloxalylhydrazine ,  NHAc'NH^CO'CO’NH’NHAcjHgO,  formed 
when  oxalylhydrazine  is  heated  for  one  hour  at  140°  with  acetic  an¬ 
hydride,  crystallises  in  glistening,  white  scales,  melts  at  276°,  is  easily 
soluble  in  hot  water  or  dilute  alkali  hydroxides  or  ammonia,  reduces 
ammoniacal  silver  nitrate  and  Fehling’s  solutions  only  on  prolonged 
warming,  and  on  prolonged  boiling  with  dilute  acids  is  hydrolysed  to 
acetic  and  oxalic  acids  and  hydrazine.  Hexa-acetyloxalylhydrazine , 
formed  when  oxalylhydrazine  is  boiled  with  acetic  anhydride  in  a  reflux 
apparatus  for  two  days,  crystallises  in  delicate  needles,  melts  at 
156 — 158°,  and  is  hydrolysed  to  oxalylhydrazine  when  boiled  with 
water. 

K - -N-N 

Dimethylbisoxadiazole ,  u  U  ,  is  formed  when  di- 

J  CMe-0  OCMe 

acetyloxalylhydrazine  is  heated  with  phosphoric  oxide  in  a  vacuum  or 

when  hexa-acetyloxalylhydrazine  is  heated  in  a  vacuum  at  180 — 240°,  or 

when  oxalylhydrazine  is  boiled  for  two  days  with  acetic  anhydride  and 

the  product  distilled  under  reduced  pressure.  It  crystallises  in  slender, 

colourless  needles,  melts  at  212°,  and  sublimes  without  decomposing; 

the  silver  nitrate  additive  compound,  C6H609N4,2AgN03,  crystallises 

in  needles  and  melts  and  decomposes  at  215°. 

Dimethylbisthiodiazole ,  H  ^  CM  ’  °^^a^ne(^  by  heating 

diacetyloxalylhydrazine  with  phosphorus  pentasulphide  at  125 — 150°, 
crystallises  in  colourless,  matted  needles,  melts  at  about  238°,  sublimes 
without  decomposition,  and  forms  an  additive  compound  with  silver 
nitrate,  C6H6N4S,2AgN03,  which  crystallises  in  silky  needles. 

Dibenzoyloxalylhydrazine ,  formed  by  the  action  of  benzoic  chloride 
and  sodium  hydroxide  on  oxalylhydrazine,  crystallises  in  white  needles 
and  melts  at  278°.  When  heated  with  phosphorus  pentasulphide  in 
a  vacuum  at  200°,  it  yields  diphenylbisthiodiazole , 

n  N>C-C<!'N'n  ’ 

CPh-S  S-CPh 

which  forms  a  loose,  white  powder,  commences  to  sinter  at  245°,  and 
is  completely  melted  at  252°.  61.  Y. 
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Formation  of  Heterocyclic  Compounds  from  Hydrazine 
Derivatives.  XVII.  Diphenylosotetrazine  and  Diphenyloso- 


triazole.  Robert  StollIs,  Ed.  Munch,  and  W.  Kind  (J.  pr .  Ghem ., 
1904,  [ii],  70,  433 — 441). — -2  :  3-Dibenzoyl-5  :  6- diphenyl-2  :  3-dihydro - 


1:2:3:  4 -tetrazine, 


CPh.’N-NBz 

CPhIN-NBz’ 


is  formed  by  the  action  of  iodine 


on  the  silver  derivative  of  dibenzoylbenzilosazone  in  carbon  tetra¬ 
chloride  solution,  and  on  the  mercurichloride  derivative  of  dibenzoyl¬ 
benzilosazone  suspended  in  ether,  and  by  the  oxidation  of  benzil- 
dibenzoylosazone  with  potassium  ferricyanide  and  alkaline  solution. 
It  crystallises  with  1  mol.  of  alcohol  of  crystallisation,  which  is  lost 
at  100°  ;  when  dried  at  100°  is  a  white,  voluminous  powder,  and  melts 
at  189°.  When  boiled  with  dilute  hydrochloric  acid  in  alcoholic 
solution,  it  yields  2 -benzoyl-5  :  6- diphenyl-2  :  3-diliydro-\  :  2  :  3  :  4:-tetr- 
ctzine,  which  crystallises  in  slender,  colourless  needles,  melts  at  248°, 
and  is  soluble  in  dilute  sodium  hydroxide  or  ammonia.  The  silver 
derivative,  C.21H15ON4Ag,  is  an  amorphous,  yellow  powder  ;  the 
mercurichloride  derivative,  C21H15ON4’HgCl,  is  a  white  powder. 

When  boiled  with  concentrated  hydrochloric  acid  and  alcohol,  the 
dibenzoyl  compound  is  hydrolysed  to  5  : 6-diphenyl-2  : 3-dihydro- 
1:2:3:  4-tetrazine,  which  crystallises  in  thick  needles  and  melts  at 
135°  (Abstr.,  1904,  i  201).  It  is  oxidised  to  a  yellow  oil  by  lead 
peroxide  and  sulphuric  acid  ;  when  heated  with  hydrochloric  acid  at 
125°,  it  forms  the  hydrochloride  ;  at  higher  temperatures,  it  is 
decomposed  to  a  viscid,  yellow  oil,  which  contains  hydrazine.  The 
hydrochloride,  C14H12N4,HC1,  melts  at  183 — 185°.  The  benzylidene 
derivative,  C21Hl6N4,  crystallises  in  matted  needles  and  melts  at 
184°.  When  treated  with  bromine  in  hot  alcoholic  solution,  di- 
phenyldihydrotetrazine  yields  a-tolane  dibromide,  which  melts  at 
205 — 206°.  The  action  of  nitrous  acid  on  diphenyldihydrotetrazine  in 
ethereal  solution  leads  to  the  formation  of  3  :  4-diphenyl- 1  :  2  :  5-triazole, 
which  crystallises  in  slender,  white  needles  and  melts  at  138°;  the 
silver  derivative,  C14H10N3Ag,  is  sensitive  to  light.  G.  Y. 


A  Colourless  Hydrochloride  of  Rosaniline.  Rudolf  Lam- 
brecht  and  Hugo  Weil  ( Ber 1904,  37,  4326 — 4327.  Compare 
Abstr.,  1904,  i,  877  ;  ii,  794). — When  rosaniline  is  crystallised  from 
2  parts  of  30  per  cent,  hydrochloric  acid  and  the  crystals  washed 
with  the  free  acid,  a  colourless,  crystalline  hydrochloride  is  obtained. 
The  analyses  agree  fairly  well  with  the  formula  C20H.?1oN3,’2HC],4H20. 
It  dissolves  in  cold  water  yielding  a  nearly  colourless  solution,  but 
when  heated  yields  the  ordinary  magenta  solution.  New  magenta  does 
not  yield  crystals  under  similar  conditions.  J.  J.  S. 


Phthalonimide  and  o-Phenylenediamine.  Siegmund  Gabriel 
{Ber.,  1904,  37,  4316). — On  boiling  a  solution  of  phthalonimide  and 
o-phenylenediamine  hydrochloride  in  water,  a  compound, 


c6h4< 


n:c- 


NIOCONH 


is  obtained,  crystallising  in  yellow  needles  melting  at  267 — 268°,  and 
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evidently  identical  with  the  compound  obtained  by  Manuelli  and 
Silvestri  (Abstr.,  1904,  i,  784)  by  condensing  phthalonic  acid  with 
o-phenylenediamine  and  acting  on  the  product  with  ammonia. 

C.  H.  D. 

Desmotropic  Compounds.  Otto  Dimroth  ( Annalen ,  1904,  335, 
1 — 112.  Compare  Abstr.,  1903,  i,  127). — It  is  at  present  believed 
that  there  is  a  relation  between  the  dissociating  power  of  a  solvent  and 
its  capacity  to  isomerise  desmotropic  compounds.  In  the  cases 
previously  studied  (Menschutkin,  Abstr.,  1890,  1366  ;  Stobbe,  Abstr., 
1903,  i,  421),  the  coefficient  of  isomerisation  increases  with  the  dissocia¬ 
ting  power  of  the  solvent ;  the  reverse  is  found  to  be  the  case  for  the 
isomerisation  of  methyl  5-hydroxyphenyl-l  :  2  :  3-triazole-4-carboxylate 
into  its  keto-desmotrope.  The  following  values  for  £  have  been  found 
for  the  enolic  ester  :  in  methyl  alcohol  solution,  at  25°,  £  =  0*00529  ;  in 
ethyl  alcohol  solution,  at  0°,  £  =  0*000195,  at  18°,  0  00359,  at  25°, 
0*01017,  £.?6/£15  =  4‘5  ;  in  acetone,  at  25°,  £  =  0*0527 ;  in  ether,  at  18°, 
£  =  0*041;  in  chloroform,  at  0°,  £  =  0*00338,  at  18°,  0*0836,  at  25°, 
0*27,  £25/£15  =  5*27 ;  in  a  saturated  aqueous  solution,  at  25°,  £  =  0*00023, 
at  50°,  0*00126,  £50/£40  =  4*6  ;  in  aqueous  solution,  1*42  grams  of  enolic 
ester  per  1500  c.c.  water,  at  50°,  £  =  0*000663  ;  0*71  gram  of  enolic  ester 
per  1500  c.c.  water,  at  50°,  £  =  0*000292  ;  in  saturated  aqueous 
solutions,  at  50°,  containing  2  mols,  of  the  sodium  derivative  per  mol. 
of  enolic  ester,  £  =  0*00225,  containing  1  mol.  of  hydrogen  chloride  per 
mol.  of  enolic  ester,  £  =  0*00195,  containing  1*8  mols.  of  acetic  acid 
per  mol.  of  enolic  ester,  £  =  0*00124;  and  saturated  in  0*06 N  sodium 
chloride  solution,  at  50°,  £  =  0*00106. 

As  the  conversion  of  methyl  5-hydroxy-l -phenyl-1  :  2  : 3-triazole-4- 
carboxylate  into  its  keto-modification  takes  place  most  rapidly  in 
anhydrous  solvents,  an  additive  compound  with  water  cannot  form  an 
intermediate  stage ;  neither  can  the  isomerisation  be  the  result  of 
electrolytic  dissociation,  as  £  is  found  to  diminish  with  dilution  and  to 
increase  on  addition  of  the  sodium  derivative  of  the  enolic  ester  (com¬ 
pare  Lapworth,  Trans.,  1902,  81,  1508).  The  enolic  ester  can  be 
estimated  in  presence  of  the  keto-ester  by  addition  of  potassium  iodide 
and  iodate  and  titration  of  the  liberated  iodine  with  sodium  thiosulph¬ 
ate,  as  the  keto-ester  does  not  take  part  in  the  reaction. 

The  anhydrous  enolic  ester  melts  at  74°,  resolidifies  and  again  melts 
at  82°,  and  gradually  changes,  at  the  ordinary  temperature,  into  the 
keto-ester.  It  has  the  molecular  conductivity  371  at  25°;  484*5 
at  50°.  The  dissociation  constant  diminishes  with  dilution:  F=94*3, 
100A=T46;  V—  754*4,  100A=T09.  The  sodium  derivative  of  the 
enolic  ester  has  the  molecular  conductivity //.qo  75*3  at  25°,  113*5  at  50°. 

When  dissolved  in  ether,  benzene,  or  chloroform,  the  enolic  ester 
undergoes  complete  isomerisation ;  in  methyl  alcohol,  a  state  of 
equilibrium  is  reached  when  the  esters  are  in  the  proportion  1  of 
enolic  ester  :  150  of  keto-ester,  in  ethyl  alcohol  when  the  proportion  is 
1  of  enolic  ester  :  300  keto-ester,  and  in  water  1  of  enolic  ester  :  14  of 
keto-ester. 

The  sodium  derivative  of  the  enolic  ester  crystallises  in  clusters  of 


ORGANIC  CHEMISTRY. 


99 


needles  and  loses  water  of  crystallisation  at  105° ;  the  copper  deriva¬ 
tive,  C20H16O6N6Cu,2H2O,  forms  small,  green  crystals ;  thes^er  deriva¬ 
tive  is  obtained  as  a  white  precipitate ;  the  ammonia  derivative  is 
formed  immediately  by  the  action  of  ammonia  on  the  enolic  ester  in 
alcoholic  or  ethereal  solution,  only  slowly  by  the  action  of  ammonia  on 
the  keto-ester  in  ethereal  solution,  or  incompletely  in  benzene  solution. 
The  aniline  compound,  C10HgO3N3,C6H7lSr,  formed  by  the  action  of 
aniline  on  the  enolic  ester,  crystallises  in  slender  needles  and  melts  at 
99°  ;  the  phenylhydrazine  compound,  C10H9O3N3,C6H8N2,  is  formed  by 
the  action  of  phenylhydrazine  on  the  enolic  ester  in  alcoholic  solution,  or 
on  fusing  the  keto-ester  with  phenylhydrazine  at  100°.  It  crystallises 
in  white  needles,  melts  at  140 — 141°,  and,  if  heated  to  145°  and  quickly 
cooled,  yields  the  keto-ester  and  phenylhydrazine,  but  if  allowed  to 
cool  slowly  is  regained  unchanged.  A  solution  of  the  phenylhydrazine 
compound,  the  keto-ester  and  phenylhydrazine  in  equilibrium  is  obtained 
on  boiling  the  phenylhydrazine  compound  or  the  keto-ester  and  phenyl¬ 
hydrazine  in  alcohol.  The  benzidine  compound,  C32H30O6N8,  is  formed 
from  benzidine  and  the  enolic  ester  in  alcoholic  solution,  and  melts  and 
decomposes  into  benzidine  and  keto-ester  at  149°;  it  is  decomposed  by 
dilute  sodium  carbonate  solution  or  concentrated  hydrochloric  acid,  but 
not  by  dilute  hydrochloric  acid ;  when  boiled  with  methyl  alcohol,  it  is 
almost  completely  decomposed  into  keto-ester  and  benzidine.  The 
dianisidine  compound,  C34H3408iSr8,  crystallises  in  small  prisms,  melts 
and  decomposes  at  150°,  and  is  partly  decomposed  when  boiled  with 
methyl  alcohol.  The  o-tolidine  compound,  C34H3406N8,  formed  by  the 
action  of  o-tolidine  on  the  enolic  ester,  crystallises  as  a  white  powder, 
melts  at  145 — 146°,  and  is  decomposed  by  aqueous  sodium  carbonate, 
but  not  by  dilute  hydrochloric  acid ;  when  fused  or  when  boiled  with 
alcohol,  it  yields  an  isomeric  substance  which  is  also  formed  by  the  action 
of  o-tolidine  on  the  keto-ester  in  alcohol ;  it  crystallises  in  glistening, 
yellow  needles,  melts  at  119°,  and  is  decomposed  by  dilute  hydrochloric 
acid,  but  not  by  sodium  carbonate  solution. 

[With  E.  Eberhardt.] — The  benzoyl  derivative  of  the  enolic  ester, 
OBz'Cg^Ph’COgMe,  formed  by  the  action  of  benzoic  chloride  on  the 
sodium  compound  in  ethereal  solution,  melts  at  104 — 105°.  The  ethyl 
ether,  0Et*C2N3Ph’C02Me,  obtained  by  treating  the  silver  compound 
with  ethyl  iodide,  crystallises  in  plates,  melts  at  93 — 94°,  and  is 
hydrolysed  by  boiling  alcoholic  potassium  hydroxide  to  the  acid> 

C„Hn08N3,H20, 

which,  when  anhydrous,  melts  and  decomposes  at  96 — 97°.  5- Ethoxy - 

\~phenyl-\  :  2  :  3 -tr (azole,  formed  by  heating  the  carboxylic  acid  at 
100 — 105°,  separates  from  light  petroleum  in  small  crystals  and  melts 
at  58—59°. 

[With  E.  Letsche.] — 5 -Hydroxy- 1 -phenyl-1  :  2  :  3-triazole  is  best 
purified  by  conversion  into  the  colourless  hydrochloride , 

c8h7on3,hci, 

which  decomposes  at  124 — 125°  and  yields  the  hydroxy  triazole  when 
treated  with  water.  The  sodium  compound,  C8H6ON3Na,  crystallises 
in  white  needles )  the  benzoyl  derivative,  Cgl^HPlrOBz,  formed  by 
the  action  of  benzoic  chloride  in  pyridine  solution,  crystallises  in 
slender,  white  needles  and  melts  at  141 — 142°  ;  with  phenylhydrazine  or 

h  2 
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semicarbazide  in  alcoholic  solution,  it  forms  s-benzoylphenylhydrazine 
and  benzoylsemicarbazide  respectively,  hydroxyphenyltriazole  being 
re-formed. 


[With  E.  Eberhardt.] — 5-Hydroxy-l-phenyltriazole  “  couples  ” 
with  diazobenzene  chloride  in  aqueous  sodium  carbonate  solution,  form¬ 
ing  two  substances  :  a  scarlet  compound ,  C14H11OISr5,  which  crystallises 
in  needles  and  melts  at  131 — 13*2°,  and  a  colourless  compound , 


C!14HuON6, 

which  crystallises  in  white  leaflets  and  melts  at  162 — 163°. 

[With  E.  Letsche.] — When  oxidised  with  potassium  permanganate 
in  aqueous  sodium  carbonate  solution,  5-hydroxy-l-phenyl-l  :  2  :  3-tri¬ 
azole  yields  oxanilic  acid,  y>-benzoquinone,  and  phenyKsonitrile.  When 
boiled  with  water,  l-phenyl-5-triazolone-4-carboxylic  acid  yields  glycollic 
anilide  and  a  substance,  C^H1404N4. 

[With  E.  Eberhardt.] — When  treated  with  methyl  alcohol,  1- 
phenyl-5-triazolone-4-carboxylic  acid  yields  methoxyacetanilide  and  a 
substance ,  C^H1404N4,  which  crystallises  in  colourless  needles,  melts  at 
168°,  and  with  sodium  methoxide  in  methyl  alcoholic  solution  yields 
glycollic  anilide  and  the  sodium  salt  of  hydroxyphenyltriazolecarboxylic 
acid.  When  warmed  with  fuming  hydrochloric  acid,  hydroxyphenyl- 
triazolonecarboxylic  acid  yields  chloroacetanilide. 

[With  E.  Letsche.] — 5-Benzoxy-l-phenyl-4-methyl-l  :  2  :  3-triazole 
melts  at  91°  and  is  easily  hydrolysed  by  boiling  dilute  hydrochloric 
acid,  by  sodium  ethoxide  in  cold  alcoholic  solution,  and  by  phenyl- 
hydrazine  and  semicarbazide  with  formation  of  a-benzoylphenylhydrazine 
and  benzoylsemicarbazide  respectively.  The  action  of  methyl  iodide 
on  the  sodium  derivative  of  5-hydroxy-l-phenyl-4-methyltriazole  leads 
to  the  formation  of  a  substance ,  C90H2sO.7N6I,  which  melts  at  168°,  has 
acid  properties,  gives  a  brownish-red  coloration  with  ferric  chloride,  and 
yields  the  hydroxytriazole  when  warmed  with  aqueous  sodium  hydroxide 
or  silver  oxide ;  if  an  excess  of  methyl  iodide  is  used  for  the  methyla- 
tion,  a  periodide  which  melts  at  96°  is  formed. 

The  action  of  phenylhydrazine  on  5-hydroxy-l-phenyl-4-methyl- 
triazole  leads  to  the  formation  of  the  phenylhydrazone  of  pyruvic 
anilide,  NHPh-CO-CMe^NHPh,  which  melts  at  174°.  When  boiled 
with  benzene,  ether,  chloroform,  xylene,  or  toluene,  the  enolic  compound 
yields  a  substance,  C9H8ON2,  which  melts  at  163 — 164°  and  is  stable 
towards  aqueous  alkali  hydroxides  or  acids. 


5-Hydroxy-\  'A-diphenyl-\  :2  :  3 -triazole, 


is 


obtained  in  the  form  of  its  sodium  compound  by  the  action  of  phenyl- 
azoimide  on  ethyl  phenylacetate  in  presence  of  sodium  ethoxide.  The 
hydroxytriazole,  precipitated  on  addition  of  hydrochloric  acid  to 
the  solution  of  the  sodium  compound,  forms  white  crystals,  melts  at 
150 — 151°,  is  moderately  soluble  in  alcohol,  insoluble  in  water,  ether,  or 
benzene,  dissolves  easily  in  aqueous  alkali  hydroxides,  and  gives  no 
coloration  with  ferric  chloride  ;  the  sodium  compound, 

CuH10ONaNa, 

crystallises  in  stellate  groups ;  the  hydroxytriazole  is  completely 
oxidised  by  potassium  permanganate  at  40°.  The  benzoyl  derivative 
crystallises  in  white  needles  and  melts  at  132° ;  the  methyl  ether 
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crystallises  in  slender,  white  needles  and  melts  at  126°.  The  action  of 
phosphorus  pentachloride  on  5-hydroxy- 1  :  4-diphenyltriazole  leads 
to  the  formation  of  5-chloro-l  :  4 -diphenyltriazole, 


NPh< 


N=N 

CCKCPh’ 


which  crystallises  in  plates  and  melts  at  137°. 

[With  E.Eberhardt.] — The  formation  of  methyl  l-phenyl-5-triazolone- 
4-carboxylate  by  the  action  of  phenylazoimide  on  methyl  malonate  is 
accompanied  by  that  of  a  small  amount  of  a  substance,  C7Hg05N2, 
which  melts  at  232°,  has  acid  properties,  gives  a  violet  coloration  with 
ferric  chloride,  when  heated  at  250 — 260°  evolves  carbon  dioxide  and 
yields  a  crystalline  product  melting  at  86 — 91°,  and  when  heated  with 
fuming  hydrochloric  acid  in  a  sealed  tube  forms  the  hydrochloride  of 
4-hydroxypyrazole  (Wolff,  Abstr.,  1900,  i,  691).  It  must  therefore 
be  methyl  4-hydroxypyrazole-3  :  5-dicarboxylate, 

<'C(C02Me)-C-0H 


2-Aminoadenine  (2  :  6-Diaminopurine).  Wilhelm  Traube  ( Ber ., 
1904,  37,  4544—4547.  Compare  Abstr.,  1900,  i,  416;  1901,  i,  54, 
762  ;  1904,  i,  632,  633). —  2  :  4  :  6-Triaminopyrimidine , 

is  readily  obtained  by  the  condensation  of  guanidine  with  malononitrile 
in  alcoholic  solution.  Its  sulphate ,  C4H7N5,H2S04,H20,  is  sparingly 
soluble,  and  also  the  nitrate ,  whereas  the  hydrochloride  dissolves 
readily  in  water.  The  base  crystallises  from  dilute  alcohol  in  colour¬ 
less  needles.  Nitrous  acid  transforms  it  into  an  isomtfroso-derivative, 
which,  when  reduced  with  ammonium  sulphide,  yields  2:4:5:  6-tetr- 
aminopyrimidine.  This  is  best  purified  by  means  of  its  sulphate , 
C4HgN6,H2S04,3H20.  The  free  base  crystallises  from  water  in 
needles  and  reduces  ammoniacal  silver  nitrate  solution.  A  formyl 
derivative  is  obtained  by  boiling  the  above  sulphate  with  formic  acid 
and  sodic  formate  ;  it  crystallises  in  needles,  melts  at  152 — 155°,  and 
at  the  same  time  loses  water,  yielding  2 -aminoadenine  (2  :  6-diamino - 


.  x  ^tt/NH*c-c(Nh2):n 

purme),  <N - o.N===c.NH- 


which  crystallises  from  water  in 


stout  prisms.  Its  solution  in  nitric  acid  yields  a  crystalline  precipi¬ 
tate  with  silver  nitrate.  It  forms  well-defined  salts  with  mineral 
acids,  the  nitrate  is  very  sparingly  soluble,  and  the platinichloride  crys¬ 
tallises  in  dark  needles  relatively  readily  soluble.  J.  J.  S. 


Azo-derivatives  of  3  : 3'-Dihydroxy-2  :  2'-dinaphthyl  and 
3 : 3'-Dihydroxy-l  :  l'-dinaphthyl.  M.  Emmanuel  Pozzi-Escot 
(Bull,  a Soc.  chim .,  1904,  [iii],  31,  1273 — 1277.  Compare  Abstr., 
1904,  i,  789). — 3  :  3' -Dihydroxy-2  :  2' -dinaphthyl-\  :  V -disazobenzene, 

CS0H10(OH)  (N2Ph)2, 

prepared  by  the  interaction  of  3  : 3 '-dihydroxy-2  :  2 '-dinaphthyl  with 
diazobenzene  (2  mols.),  is  an  orange-coloured  substance,  insoluble  in 
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water,  soluble  in  alcohol  with  a  deep  orange  colour,  and  in  sulphuric 
acid  with  a  cherry-red  colour.  3  :  -Diliydroxy-X  :  Y -dinaplithyl-i-azo - 
benzene ,  C20H13O2*N2Ph,  obtained  by  the  interaction  of  3  : 3'-dihydr- 
oxy-1  :  l'-dinaphthyl  with  diazobenzene  (1  mol.)  is  red,  dissolves  in 
alcohol  with  an  orange  colour,  in  sulphuric  acid  with  a  grey  colour, 
and  is  insoluble  in  water.  3  :  ?>' -Dihydroxy- 1  :  Y -dinaphthylA  :  4 '-dis- 
azobenzene  is  dull  red,  gives  a  reddish-orange  solution  in  alcohol,  a 
wine-red  liquid  with  sulphuric  acid,  and  is  insoluble  in  water.  3  : 3 '-Di- 
hydroxy-X  :  Y -dinaphthyl  A-azo-m-toluene  is  brownish-red,  dissolves  with 
this  colour  in  alcohol  and  sulphuric  acid,  and  is  insoluble  in  water. 

3  :  3' -Dihydroxy -X  :  Y -dinaphthyl  A  :  Y-disazo-m-toluene  is  red  and 
gives  solutions  similar  to  those  of  the  diazobenzene  compound.  The 
disazo-’p-nitrobenzene  derivative  is  bright  red,  gives  a  yellowish-orange 
coloration  in  alcohol,  and  greyish -green  in  sulphuric  acid.  The 
product ,  obtained  by  the  interaction  of  3  :  3 '-dihydroxy*- 1  :  l'-dinaphthyl 
with  benzidine,  is  violet,  gives  a  purple  solution  in  alcohol,  and  bluish- 
green  with  sulphuric  acid.  3  :  3' -DihydroxyA  :  Y -dinaphthyl- 4  :  Y-dis - 
azo- ^-naphthalene  is  red,  gives  a  bright  red  colour  with  a  mixture  of 
alcohol  and  xylene,  and  a  blue  coloration  with  sulphuric  acid.  The 
azo-dyes  obtained  from  3  :  3'-dihydroxy-l  :  l'-dinaphthyl  are  deeper, 
but  less  vivid,  than  those  derived  from  a-naphthol,  and,  being  insoluble, 
are  capable  of  being  printed  directly.  T.  A.  H. 

Some  Diazonium  Salts  of  the  Anthraquinone  Series. 

Philipp  Kacer  and  Roland  Scholl  (. Ber .,  1904,  37,  4185 — 4187). — 
Anthraquinone-X-diazonium  hydrogen  sulphate ,  C14H702*!N2*S04H, 

obtained  by  diazotising  1-aminoanthraquinone  iu  sulphuric  acid  solu¬ 
tion  and  precipitating  the  cooled  solution  with  ether-alcohol,  forms 
bright  yellow  crystals,  which  are  stable  at  the  ordinary  temperature, 
char  on  slowly  heating,  and  explode  slightly  on  rapid  heating. 
Anthraquinone  is  precipitated  on  warming  with  acidified  alcohol. 

1  :  5-Anthraquinonebisdiazonium  hydrogen  sulphate , 

014H602(N2-S04H)2, 

from  1  : 5-diaminoanthraquinone,  forms  orange  crystals,  exploding 
slightly  at  about  172°. 

Anthraquinone- X  :  5-bisazo~fi-naphthol  crystallises  from  nitrobenzene 
in  small,  green,  metallic  rods.  The  a-naphthol  derivative  crystallises 
well  from  phenylhydrazine. 

The  diazonium  sulphates  of  1:3-  and  1  :  8-diaminoanthraquinone 
are  much  more  readily  soluble  than  the  1  :  5-derivatives.  C.  H.  D. 

Sulphur  Dyes.  Paul  Friedlander  and  Ferd.  Mauthner  (ZeiU 
Farb.  Text.  Ind .,  1904,  3,  333 — 337). — The  following  substances  were 
prepared  in  order  to  test  the  view  that  the  sulphur  dyes  may  contain 
a  disulphide  group  which,  under  the  action  of  sodium  sulphide,  is 
resolved  into  the  sulphydryl  group,  thus  being  rendered  soluble. 

o-Chlorothiophenol ,  prepared  by  the  reduction  of  o-chlorobenzenesuF 
phonic  chloride,  boils  at  205 — 206°  and  is  easily  oxidised  to  form 
o -dichlorodiphenyl  sulphide ,  which  crystallises  from  alcohol  in  needles 
and  melts  at  89 — 90°;  the  chlorothiophenol  obtained  by  Otto  (Annalens 
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1868,  143,  109),  which  melts  at  53 — 54°,  is  therefore  not  the  ortho¬ 
compound,  as  usually  assumed,  but  probably  the  para-derivative. 

o-Dihydroxydiphenyl  disulphide  cannot  readily  be  obtained  from  the 
foregoing  o-chlorothiophenol,  but  is  prepared  from  diazotised  o-amino- 
phenol  by  means  of  the  xanthate  reaction ;  as  a  by-product  in  this 


preparation,  the  substance ,  C6H4<^q^>CS,  is  formed  by  the  loss  of 


lEtOH  from  the  xanthate  ;  it  crystallises  from  alcohol  in  slightly 
yellow  needles  melting  at  99  5°,  and  by  alcoholic  potassium  hydroxide 
is  converted  quantitatively  into  thiocatechol,  OH*C6H4’SH. 

The  eczo-compound,  S2[C6H3(OH)*N2,C10H6*SO3H]2,  prepared  by 
coupling  o  dihydroxydiphenyl  disulphide  with  diazotised  naphthionic 
acid,  dissolves  in  sodium  sulphide  solution  giving  a  violet-coloured 
compound  (the  azo-derivative  of  the  thiophenol),  which  is  reoxidised  in 
the  air,  regenerating  the  brownish-orange  azo-derivative.  A  similar 
change  of  colour,  indicating  the  formation  of  a  sulphydryl  group, 
occurs  in  the  case  of  the  compound  of  the  same  disulphide  with 
diazotised  benzidine. 


The  interaction  of  o-diaminodiphenyl  disulphide  with  liydroquini- 
zarine  in  presence  of  boric  acid  at  100°  gives  the  dye , 

p  XT  ypo\  *p  tt  </NH*CfiH4*S,S,C6H4'NHN>p  pr  */pn\  *p  tt 

6  4  ^6  4 

which  crystallises  from  ethyl  benzoate  in  long,  dark  blue  needles  and 
does  not  melt  at  280°;  it  is  not  soluble  in  sodium  sulphide  solution. 

W.  A.  D. 


Preparation  of  Crystallised  Proteids.  Michael  Cohn  (Zeit. 
physiol.  Cherti .,  1904,  43,  41 — 43). — Crystallised  ovalbumin  can  only 
be  obtained  from  fresh  eggs,  otherwise  it  is  obtained  in  an  amorphous 
condition.  The  crystals  are  obtained  by  the  addition  of  10  per  cent, 
acetic  acid  after  the  removal  of  globulins  by  means  of  ammonium 
sulphate.  A  second  crop  of  crystals  may  be  obtained  by  the  further 
addition  of  acetic  acid. 

The  best  yields  of  crystallised  serumalbumin  are  also  obtained  when 
fresh  blood  is  employed.  Some  10 — 14  c.c.  of  Njh  sulphuric  acid  are 
used  for  each  100  c.c.  of  liquid,  and  the  crystallisation  proceeds  more 
rapidly  on  a  warm  than  on  a  cold  day.  The  product  is  pure  only  after 
several  recrystallisations  by  solution  in  water  and  precipitation  with 
ammonium  sulphate. 

The  albumin  does  not  become  insoluble  or  amorphous  under  such 
treatment.  J.  J.  S. 

Hydrolysis  of  the  Liver  Proteid.  Julius  Wohlgemuth  ( Ber.t 
1904,  37,  4362 — 4364.  Compare  Abstr.,  1903,  ii,  440;  1904,  ii,  751). 
— The  nucleoproteid  of  the  liver  on  hydrolysis  with  sulphuric  acid  and 
subsequent  removal  of  most  of  the  products  of  hydrolysis  by  the  ester 
method  yielded  a  residue  from  which  two  copper  salts  were  obtained. 
The  one,  C10H18O5N2Cu,  insoluble  in  alcohol,  yielded  an  acid,  CI0H20O5N2, 
probably  a  diaminohydroxysebacic  acid ;  the  other,  C8H1305NCu,  is 
soluble  in  alcohol.  E.  F.  A. 
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Deaminoalbumins.  S.  Levites  (Zeit.  'physiol .  Chem .,  1904,  43, 
202 — 206). — Deaminoalbumins  have  been  obtained  from  egg-albumin, 
casein,  and  gelatin  by  Schiff’s  method  (compare  Abstr.,  1896,  i,  632  ; 
Paal,  ibid.,  i,  455).  The  deamino-compounds  give  both  the  biuret 
and  Millon  reactions,  and  are  less  rich  in  total  nitrogen  but  slightly 
richer  in  amino-nitrogen  than  the  substances  from  which  they  were 
obtained.  This  would  indicate  that  the  presence  of  acid  amide, 
*CONH2,  groups  in  the  original  proteid  molecules  has  not  yet  been 
established.  J.  J.  S. 

Decomposition  of  Pseudomucin  by  Concentrated  -Boiling 
Acids.  II.  J.  Otori  {Zeit.  physiol.  Chem .,  1904,  43,  74 — 85. 
Compare  Abstr.,  1904,  i,  1067). — The  following  products  have  been 
obtained  by  hydrolysing  pseudomucin  with  hydrochloric  acid  and 
stannous  chloride,  according  to  Hlasiwetz  and  Habermann’s  directions 
(this  Journal,  1872,  1069  ;  1874,  172).  The  numbers  refer  to  parts 
per  100  parts  of  pseudomucin.  Ammonia,  3*24;  guanidine,  0  025; 
arginine,  0*777;  lysine,  2.58;  tyrosine,  0*44;  leucine,  4*43;  glycine, 
0*146  ;  glutamic  acid,  0*594  ;  valeric  acid,  0*765  ;  acetic  (with  a  little 
propionic)  acid,  0*161  ;  humin,  7*005.  Aspartic  acid,  formic  acid,  and 
a  reducing  sugar  are  also  formed.  The  differences  both  as  regards 
the  nature  and  the  amount  of  the  products  obtained,  when  sulphuric 
acid  is  used  on  the  one  hand,  and  hydrochloric  acid  and  stannous 
chloride  on  the  other,  are  accounted  for  first  by  the  more  energetic 
hydrolytic  action  of  the  hydrochloric  acid,  and  secondly  by  the 
reducing  properties  of  the  stannous  chloride. 

Small  amounts  of  guanidine  have  been  isolated,  in  the  form  of 
guanidine  cadmium  chloride,  from  the  products  obtained  by  boiling 
casein  and  gelatin  with  hydrochloric  acid. 

It  is  pointed  out  that  ether  completely  extracts  stannous  chloride 
from  its  aqueous  solutions.  J.  J.  S, 

Oxidation  of  Pseudomucin  and  of  Casein  with  Calcium 
Permanganate.  J.  Otori  (Zeit.  physiol.  Chem.,  1904,  43,  86 — 92). 
— Pseudomucin  and  casein  have  been  oxidised  by  Zickgraf's  method 
(Abstr.,  1903,  i,  666  ;  1904,  i,  955),  but  in  neither  case  did  the  maximum 
production  of  the  guanidine  (determined  as  picrate)  coincide  with 
the  disappearance  of  the  biuret  reaction,  although  on  the  whole  the 
amount  of  guanidine  showed  an  increase  as  the  biuret  reaction  became 
less  marked.  The  sparingly  soluble  calcium  compounds  were  worked 
up  according  to  Kutscher  and  Schenck’s  method  (Abstr.,  1904,  i,  955), 
and  a  compound  subliming  at  about  260°  was  obtained  from  pseudo¬ 
mucin  together  with  a  compound  melting  and  decomposing  at  330°. 

The  calcium  compound  from  casein  gave  oxamic  acid  or  Zickgraf’s 
compound.  J.  J.  S. 

CaBeinokyrine.  Max  Siegfried  (Zeit.  physiol.  Chem.,  1904,  43, 
46 — 67). — C aseinokyrine  is  formed  when  casein  is  digested  with  12  or 
16  per  cent,  hydrochloric  acid  at  38 — 39°  during  three  weeks,  and 
may  be  isolated  by  means  of  phosphotungstic  acid  and  purified  by 
repeated  crystallisation  of  its  sulphate  in  order  to  free  it  from  small 
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amounts  of  tyrosine.  Pyrrolidine-2 -carboxylic  acid  is  also  formed  at 
the  same  time. 

Caseinokyrine  sulphate ,  C23H4>jr08N9,3H2S04,  has  not  been  obtained  in 
a  crystalline  form,  but  the  phosphotung state  crystallises  in  much  the 
same  manner  as  glutokyrine  phosphotungstate. 

Both  caseinokyrine  and  glutokyrine  give  the  biuret  reaction. 
Mercuric  sulphate  yields  a  precipitate  with  caseinokyrine  which 
dissolves  on  the  addition  of  dilute  sulphuric  acid,  and  thus  differs  from 
histidine  sulphate. 

When  hydrolysed  by  heating  with  33  per  cent,  sulphuric  acid  for 
12  hours,  the  chief  products  are  arginine,  lysine,  and  glutamic  acid, 
but  neither  histidine  nor  glycine.  The  proportions  are :  basic 
nitrogen  84 — -85  per  cent.,  and  nitrogen  as  amino-acids  15 — 16  per 
cent,  of  the  total  nitrogen.  These  values  agree  fairly  well  with  the 
assumption  that  caseinokyrine  is  derived  from  1  molecule  of  arginine, 
2  molecules  of  lysine,  and  1  molecule  of  glutamic  acid  minus  2  mole¬ 
cules  of  water. 

The  caseinokyrine  was  carefully  tested  and  shown  to  be  free  from 
arginine  and  lysine  before  hydrolysis.  J.  J.  S. 

Glutokyrine.  Max  Siegfried  ( Zeit .  physiol.  Chem .,  1904,  43, 
44 — 45.  Compare  Abstr.,  1903,  i,  587). — Glycine  is  formed  when 
glutokyrine  is  boiled  with  33  per  cent,  sulphuric  acid  for  6  hours. 
Glutamic  acid  is  also  formed.  J.  J.  S. 

Preparation  and  Analysis  of  Nucleic  Acids.  VII.  Phoebus  A. 
Levene  {Zeit.  physiol.  Chem.,  1904,  43,  199 — 201.  Compare 
Abstr.,  1901,  i,  623  ;  1903,  i,  668,  779;  1904,  i,  126,  955).—  Laevulic 
acid  has  been  detected  among  the  products  obtained  by  the  hydrolysis 
with  25  per  cent,  sulphuric  acid  at  100°  of  the  nucleic  acids  from 
spleen,  pancreas,  brain,  and  testicles.  The  acid  was  isolated  as  its 
silver  salt,  and  not  as  its  phenylhydrazone  (compare  Inouye,  this  vol., 
i,  837).  J.  J.  S. 

Cerebrone.  Hans  Thierfelder  (Zeit.  physiol.  Chem.,  1904,  43, 
21 — 31.  Compare  Abstr.,  1901,  i,  176). — Cerebrone  is  identical  with 
Gamgee’s  pseudo-cere brin  ( Text  Book  of  Physiology,  1880).  The  name 
cerebrone  is  retained.  On  hydrolysis  with  7  per  cent,  sulphuric  acid 
under  pressure,  it  yields  galactose,  cerebroic  acid,  and  Thudichum’s 
sphingosine,  Cl7H3502N. 

The  formation  of  galactose  is  complete  after  some  four  hours,  and 
the  amount  is  20  per  cent,  of  the  cerebrone.  Cerebroic  acid ,  C2VH50O3, 
separates  as  a  snow-white  powder  from  alcohol,  melts  at  99°  when 
slowly  heated,  yields  a  sodium  salt,  C25H4903Na,  and  an  acetyl  derivative 
which  has  only  been  obtained  in  the  form  of  a  gelatinous  mass.  The 
sodium  salt  of  the  acetyl  derivative,  C25H4803AcNa,  has  been  prepared. 

J.  J.  S. 

Compounds  of  Mesoporphyrin  with  Iron  and  Manganese. 

Jean  Zaleski  {Zeit.  physiol.  Chem.,  1904,  43,  11 — 17.  Compare 
Abstr.,  1903,  i,  217,  375). — A  solution  of  mesoporphyrin  hydrochloride 
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in  80  per  cent,  acetic  acid  saturated  with  sodium  chloride  reacts  with 
ferrous  acetate  solution  yielding  a  crystalline  product  which  in  many 
respects  resembles  hgemin.  The  crystals  are  darker,  thicker,  and  more 
pronouncedly  triclinic  in  habit.  It  does  not  contain  a  methoxy-group, 
and,  when  heated  with  acetic  acid  saturated  with  hydrogen  bromide, 
it  yields  mesoporphyrin  hydrochloride.  The  compound  does  not  dis¬ 
solve  in  dilute  acids  or  in  concentrated  hydrochloric  acid.  Its  solutions 
in  chloroform,  ether,  alcohol,  or  acetone  are  more  strongly  coloured 
than  corresponding  solutions  of  hremin.  It  may  be  repeatedly  crystal¬ 
lised  from  acetic  acid  without  undergoing  decomposition,  and  dissolves 
readily  in  dilute  alkalis.  The  absorption  spectrum  of  acetic  acid 
solutions  resembles  that  of  hsemin,  but  the  characteristic  bands  are 
somewhat  nearer  the  violet  end.  It  yields  esters  in  exactly  the 
same  manner  as  hsemin.  The  ethyl  ester  forms  rhombic  crystals 
insoluble  in  alkalis,  but  readily  soluble  in  chloroform,  acetone,  or 
ether. 

When  hsematoporphyrin  is  used  in  place  of  mesoporphyrin,  the 
product  is  hsemin,  and  not  the  new  compound,  which  probably  contains 
four  atoms  of  hydrogen  more  in  the  molecule  than  hsemin,  and  it  is 
therefore  termed  hydrohcemin  ;  it  has  the  composition  C31H3f>04lSr4ClFe. 

A  corresponding  manganese  compound  has  been  obtained  by  using 
manganous  acetate;  it  closely  resembles  the  iron  compound,  but  is 
more  readily  soluble  in  acetic  acid,  and  has  characteristic  absorption 
band  A593 — 585  and  A570— 540,  and  the  right  end  of  its  spectrum 
from  A487  is  quite  dark.  J,  J.  S. 

Adrenaline  and  Alkylaminoacetylcatechol.  Friedrich  Stolz 
( Ber.y  1904,  37,  4149 — 4154.  Compare  Abstr.,  1904,  i,  873,  1069, 
and  Jowett,  Trans.,  1904,  85,  192). — Tri-^-chlorobenzoyladrenaliney 
C9H10O3N’(CO*C6H4Cl)3,  forms  an  uncrystallisable  varnish  melting  at 
about  75°,  and  dissolves  readily  in  alcohol,  ether,  or  benzene,  but  not 
in  water  or  dilute  acids  or  alkalis. 

The  author's  results  obtained  by  methylating  and  oxidising  adren¬ 
aline  are  identical  with  those  of  Jowett  ( loc .  cit.).  Methyl  iodide  and 
methyl-alcoholic  sodium  hydroxide  react  with  adrenaline  to  form 
vanillin.  These  reactions  indicate  the  formula  of  adrenaline  as  being 
C6H3(OH)2,CH(OH),CH2*NHMe,  and  it  should  therefore  be  possible 
to  synthesise  the  base  by  reducing  methylaminoacetylcatechol. 

[With  Hans  Meyer  (Marburg).] — The  alkylaminoacetylcatechol s 
(Abstr.,  1904,  i,  873)  and  their  reduction  products  have  physio¬ 
logical  properties  closely  resembling  those  of  adrenaline. 

Aminoacetylcatechol ,  C8H903H,  prepared  by  the  action  of  ammonia 
on  chloroacetylcatechol,  forms  a  yellowish-white,  crystalline  powder, 
which  darkens  at  200°  and  decomposes  slowly  at  about  300°.  The 
hydrochloride  crystallises  from  alcohol  in  colourless  leaflets  and  melts 
and  decomposes  at  260°,  C.  H.  D. 

Adrenaline.  Gabriel  Bertrand  ( Bull .  Soc.  chim. ,  1904,  [iii],  31, 
1289 — 1292.  Compare  Abstr.,  1904,  i,  956). — Adrenaline  crystallises 
in  small  lamelke  joined  together  to  form  branches  which  are  grouped 
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into  spheres.  The  prismatic  crystals  seen  in  commercial  preparations 
of  this  material  are  probably  magnesium  ammonium  phosphate.  It  is 
soluble  in  water  to  the  extent  of  0*0268  per  cent,  at  20°,  less  than  this 
in  alcohol,  and  not  at  all  in  the  other  common  organic  solvents,  but 
dissolves  in  acids  and  alkalis.  A  solution  in  decinormal  sulphuric  acid 
had  [a]D-53*3°  (compare  Pauly,  Abstr.,  1904,  i,  128,  and  Jowett, 
Trans.,  1904,  85,  192).  Adrenaline  melts  on  the  Maquenne  block 
at  263°.  T.  A.  H. 

Action  of  Amino-acids  on  Amylase.  J ean  Effront  (Bull  Soc. 
chim .,  1904,  [iii],  31,  1230 — 1233.  Compare  Abstr.,  1893,  i,  187). — 
The  author  finds  that  the  accelerating  influence  of  asparagine  on  the 
activity  of  amylase  towards  starch  is  due  to  the  presence  of  the  amino- 
group  and  not  to  that  of  the  amide  group,  since  aspartic  acid,  glycine, 
sarcosine,  alanine,  leucine,  and  glutamic  and  hippuric  acids  exert  a 
similar  accelerating  action  whereas  succinamide,  acetamide  and  its 
homologues,  and  benzamide  exhibit  a  retarding  influence,  as  do  also 
the  amines,  hydroxylamine  and  hydrazine  and  their  salts.  This  influ¬ 
ence  of  the  amino-acids  has  nothing  in  common  with  that  due  to 
organic  acids,  since  glycine  in  presence  of  acetic  acid  shows  a  greater 
acceleration  than  the  latter.  This  action  would  seem  to  indicate  that 
the  amino-acids  exert  a  beneficial  influence  in  the  germination  of  starchy 
seeds,  especially  in  the  initial  stages,  when  but  little  amylase  is  present. 

T.  A.  H. 

Studies  on  Enzyme  Action:  Effect  of  u  Poisons”  on  the 
Rate  of  Decomposition  of  Hydrogen  Peroxide  by  Hsemase. 

George  Senter  ( Proc .  Roy.  8oc.,  1904,74,201 — 217.  Compare  Abstr., 
1903,  ii,  661). — The  influence  of  various  substances  on  the  rate  of 
decomposition  of  hydrogen  peroxide  by  hsemase  has  been  quantitatively 
studied.  Acids  markedly  retard  the  decomposition,  and  their  influence 
is  in  general  proportional  to  the  number  of  hydrogen  ions  they  contain. 
Nitric  acid,  however,  is  more,  and  acetic  acid  is  less,  “  poisonous  than 
would  be  expected  from  the  hydrogen  ions  present.  The  length  of  time 
during  which  the  acid  is  in  contact  with  the  enzyme  before  the  per¬ 
oxide  is  added  is  of  no  consequence.  Further,  if  the  acid  is  neutral¬ 
ised  before  the  addition  of  the  peroxide,  the  change  takes  place  at  the 
normal  rate.  With  alkalis  also,  at  least  in  stronger  solutions,  there  is 
a  retarding  effect.  The  retardation,  unlike  that  due  to  acids,  depends 
on  the  period  of  incubation,  but  the  normal  velocity  is  observed  if  the 
alkali  has  been  neutralised  previous  to  the  addition  of  peroxide.  The 
influence  of  a  large  number  of  neutral  salts  on  the  rate  of  decomposi¬ 
tion  has  been  studied,  without  indicating  much  of  a  general  character. 
Dilute  solutions  may  have  an  accelerating  influence,  concentrated  solu¬ 
tions  of  the  same  salt  a  retarding  influence.  The  halogen  derivatives  of 
the  alkalis  and  alkaline  earths  exert  a  considerable  retarding  influence, 
whilst  sodium  acetate  accelerates  the  decomposition  quite  appreciably. 
Substances  which  have  a  markedly  “  poisonous  ”  influence  are  hydrogen 
sulphide,  hydroxylamine,  mercuric  chloride  and  bromide  ;  formaldehyde, 
mercuric  cyanide,  carbon  monoxide,  iodine,  and  arsenious  oxide  have  a 
very  slight  influence  on  the  catalysis. 

From  the  results  obtained  with  acids  and  alkalis,  it  is  concluded 
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that  at  least  some  enzymes  are  amphoteric  substances.  The  author 
favours  the  view  that  the  poisonous  action  of  the  above-mentioned 
substances  is  to  be  referred  in  most  cases  to  a  formation  of  compounds 
with  the  enzyme  which  are  inactive  towards  hydrogen  peroxide. 

The  solution  of  hsemase  is  to  be  regarded  as  a  two-phase  system, 
and  there  are  therefore  reasons  for  supposing  that  what  is  actually 
measured  is  the  rate  of  diffusion  of  the  hydrogen  peroxide  to  the 
enzyme,  the  rate  of  actual  decomposition  of  the  peroxide  by  the 
enzyme  being  very  great  (compare  Bodenstein,  Abstr.,  1904,  ii,  245; 
Nernst,  Abstr.,  1904,  ii,  315  ;  Brunner,  ibid,).  J.  C.  P. 

Ferments  which  Decompose  Nuclein  Compounds.  Alfred 
Schittenhelm  (Zeit.  Physiol.  Chem 1904,  43,  228 — 239.  Compare 
Abstr.,  1904,  ii,  752  ;  Jones  and  Partridge,  ibid.,  838). — An  active 
enzyme  solution  has  been  obtained  by  precipitating  an  aqueous 
extract  of  spleen  with  ammonium  sulphate,  suspending  in  water  with 
a  little  chloroform,  thoroughly  shaking,  dialysing,  and  filtering. 
Such  a  solution  readily  transforms  guanine  into  uric  acid  when  air  is 
passed  through  the  solution,  but  in  the  absence  of  air  xanthine  is 
produced.  The  solution  has  not  the  power  of  hydrolysing  nucleic 
acids  to  purine  bases  and  then  of  transforming  these  into  uric  acid. 
The  author  is  of  opinion  that  three  distinct  ferments  take  part  in 
the  transformation  of  nucleic  acids  into  uric  acid,  namely  :  1.  A 
nuclease  which  hydrolyses  the  nucleic  acid  to  purine  bases.  This 
enzyme  is  present  in  the  spleen  extract,  but  not  in  the  solution  of  the 
precipitated  enzyme.  2.  An  enzyme  guanase  or  adenase  which  has 
deamidising  functions  and  transforms  guanine  into  xanthine  and 
adenine  into  hypoxanthine.  This  enzyme  appears  to  be  extremely 
widely  distributed  in  the  animal  tissues.  3.  An  oxidising  enzyme, 
which,  in  the  presence  of  air,  converts  hypoxanthine  into  xanthine 
and  this  into  uric  acid.  The  last  enzyme  is  not  so  widely  distributed 
and  is  localised  in  certain  special  organs. 

The  precipitation  of  the  spleen  extract  with  alcohol  yields  a  product 
which  is  not  nearly  so  active  as  that  obtained  by  precipitating  with 
ammonium  sulphate. 

Enzymes  which  are  capable  of  destroying  uric  acid  are  also  present 
in  spleen  and  nerve  extracts  (compare  Ascoli,  Pfliigers  Archiv ,  1898,  72, 
340).  J.  J.  S. 

Saponification  of  Cocoa  Nut  Oil  by  Cytoplasm.  Edouard 
Urbain,  L.  Saugon,  and  A.  Feige  (Bull.  Soc.  chim .,  1904,  [iii],  31, 
1194 — 1198). —  Cocoa  nut  oil  is  saponified  by  Nicloux’s  cytoplasm 
(Abstr.,  1904,  ii,  508),  but  the  action  is  retarded  by  the  fatty 
acid,  and  the  retarding  influence  of  the  free  acid  is  greater  the 
lower  its  molecular  weight.  The  saponification  of  the  various  gly¬ 
cerides  in  the  oil  by  cytoplasm  appears  to  proceed  at  the  same  rate, 
and  Connstein,  Hoyer,  and  Wartenburg’s  results  (Abstr.,  1903,  ii,  218), 
which  indicate  the  contrary,  were  probably  due  to  the  retarding  influ¬ 
ence  of  the  butyric  acid  liberated  in  their  experiments  on  the  action  of 
cytoplasm  on  tributyrin.  T.  A.  H. 
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Fundamental  Conceptions  underlying  the  Chemistry  of  the 
Element  Carbon.  Johx  U.  Nef  (J.  Amer .  Chem.  Soc.,  1904,  26, 
1549 — 1577). — The  fundamental  conceptions  on  which  the  present 
system  of  organic  chemistry  is  based  are  the  constant  quadri valence  of 
carbon  and  the  process  of  substitution.  These  conceptions  are  discussed 
in  the  light  of  recent  work,  and  it  is  pointed  out  that  they  are 
inadequate,  and  must  be  replaced  by  the  conceptions  of  a  variable 
carbon  valency  and  of  dissociation  in  its  broadest  sense.  The 
importance  of  the  so-called  methylene  chemistry  is  insisted  on.  It  is 
suggested  that  at  certain  temperatures,  which  vary  according  to  the 
nature  of  the  groups  or  atoms  united  to  it,  the  quadrivalent  carbon 
atom  spontaneously  becomes  bivalent,  whilst  at  lower  temperatures 
the  bivalent  and  quadrivalent  carbon  atoms  are  in  dynamic  equilibrium. 
The  mechanism  of  substitution  must  be  regarded  as  the  union  of  an 
un saturated  molecule  with  a  second  molecule  to  form  an  additive 
compound  which  in  many  cases  subsequently  dissociates  spontaneously 
with  formation  of  two  new  molecules.  E.  G. 

isoHexanes  in  Roumanian  Petroleum.  Petrus  Poni  and  N. 

Costachesco  (Ami.  Sci.  Univ  Jassy,  1904,  3,  95 — 102.  Compare  Abstr., 
1903,  i,  593). — The  nature  of  the  hexanes  in  the  fraction  of  petroleum 
from  Colibasi  distilling  between  58°  and  66°  has  been  investigated. 
This  fraction  was  twice  refractionated,  and  the  fraction  obtained  at 
61*5 — 62  5°  was  treated  with  nitric  acid  of  sp.  gr.  1*4  in  a  sealed  tube 
at  a  temperature  of  60°. 

The  nitrated  product  was  dried  and  fractionated  under  a  pressure 
of  35  mm.  More  than  half  distilled  at  75 — 76°.  From  the  sp.  gr. 
(0 '9681  at  0°/0°)  and  the  boiling  point  (168 — 170°  under  750  mm.),  this 
appears  to  be  y-nitro-y-methylpentane. 

The  fraction  of  highest  boiling  point  (150 — 158°)isadinitro-compound, 
but  it  was  only  obtained  in  very  small  quantity.  At  intermediate 
temperatures,  mixtures  of  mono-  and  di-nitro-derivatives  were  obtained. 
The  hydrocarbon  unattacked  by  the  nitric  acid  is  /3-methylpentane. 
The  same  products  were  obtained  by  treating  the  fractions  collected  at 
59*5 — 61*5°  and  63*5 — 64*5°  in  the  same  manner,  and  the  results 
indicate  that  the  petroleum  fraction  examined  consists  essentially  of  a 
mixture  of  /?-methylpentane  and  y-methylpentane. 

When  treated  with  fuming  nitric  acid  of  sp.  gr.  1*525,  two 
crystalline  products  are  obtained.  One  of  these  is  identical  with 
/2yy-trinitrO“/2-methylpentane.  The  other  forms  acicular  crystals 
melting  at  85°  and  appears  to  be  /I/Iy-trinitro-y-methylpentane  (compare 
Young,  Trans.,  1898,73,930).  Oxalic  acid  and  carbon  dioxide  were 
the  only  oxidation  products  observed  in  the  action  of  the  nitric  acid  of 
sp.  gr.  1*4;  carbon  dioxide  alone  being  formed  in  the  action  of  the 
fuming  acid.  H.  M.  D. 
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Preparation  of  Acetylene  Tetrachloride.  Consortium  fur 
Elektrochemische  Industrie  (D.R.-P,  154657.  Compare  Berthelot 
and  Jungfleisch,  1870). — Acetylene  tetrachloride  is  best  prepared  by 
passing  acetylene  and  chlorine  alternately  into  antimony  pentachloride 
and  fractionally  distilling  the  product.  The  gases  may  also  be  passed 
in  simultaneously  if  precautions  are  taken  to  prevent  contact  between 
the  two  gases  and  to  prevent  supersaturation  at  any  point. 

C.  II.  D. 

Trichlorcn’sopropyl  Alcohol.  Edouard  Yitoria  (Bull.  Acad . 
Roy .  Belg .,  1904,  1087 — 1123.  Compare  Abstr.,  1904,  i,  279  and 
794). — yyy-Trichlorofsopropyl  alcohol,  CCl3*CHMe*OH,  prepared  as 
already  described  ( loc.cit .),  forms  monoclinic  crystals  similar  to  those  of 
potassium  tetrathionate  (the  crystallographic  measurements  are  given 
in  the  original).  It  exerts  vapour  pressures  equivalent  to  3,  18,  and 
115  mm,  of  mercury  at  19°,  56°,  and  100°  respectively.  The  alcohol 
could  not  be  deracemised. 

yyy-Trichloroi&opropyl  acetate  is  a  colourless  liquid  with  an  odour 
recalling  that  of  ethyl  acetate ;  it  melts  at  8°,  boils  at  180 — 181°  under 
766  mm.  pressure,  has  a  sp.  gr.  1  *353  at  15°/15°  and  nD  1*46017.  The 
nitrate  is  a  colourless  or  slightly  yellow  liquid  having  a  sp.  gr.  1*499 
at  13°  and  nD  1*47982.  Attempts  to  prepare  the  benzoate,  chloride, 
and  bromide  by  the  usual  methods  were  unsuccessful. 

When  treated  with  phosphoric  oxide,  trichloroisopropyl  alcohol 
furnishes  the  corresponding  yyy-i trichloropropylene,  CC13*CELCH2,  which 
is  a  colourless,  mobile  liquid  with  an  odour  like  that  of  aldehyde ;  it 
melts  at  —30°,  boils  at  114 — 115°  under  757  mm.  pressure,  has  a 
sp.  gr.  1*359  at  13°,  and  readily  combines  with  chlorine  to  form 
pentacldoropropane ,  CCl3*CHCl*Cti2Cl ;  this  crystallises  from  warm 
alcohol  in  colourless  needles,  has  a  camphoraceous  odour,  and  melts 
at  179 — 180°.  yyy-Trichloro-afi-dibromopropane ,  CCl3*CHBr*CH2Br, 
similarly  prepared,  melts  and  decomposes  slightly  at  210°,  but  in  other 
respects  resembles  the  pentachloropropane. 

On  oxidation  with  chromic  acid,  trichloroisopropyl  alcohol  gave 
negative  results,  but  with  nitric  acid  some  trichloroacetic  acid  was 
produced.  These  results  indicate  that  the  alcoholic  character  of  the 
substance  and  the  reactivity  of  the  H  atom  in  the  group  -  CH*OH 
are  enfeebled  by  the  presence  of  the  three  chlorine  atoms. 

In  attempting  to  prepcare  various  ethers  from  yyy-trichloro?'so- 
propyl  alcohol  by  the  application  of  the  Grignard  reaction  to  tetra- 
chloro-ethers  of  the  type  CCl3*CHCl*OR,  a  series  of  alkoxydichloro- 
propylenes  was  obtained.  fi-Methoxy-aa-dichloropropylene , 

CCl2:CMe*OMe, 

is  a  colourless  liquid,  which  melts  at  -  71°  or  -  72°,  boils  at  126 — 127° 
under  750  mm.  pressure,  has  a  sp.  gr.  1*239  at  20°  and  ?iD  1*469. 

Ethoxy -aa-dichlor opr opylene  melts  at  -80°  to  — 85°,  boils  at 
144 — 146°  under  763  mm.  pressure,  has  a  sp.  gr.  1*179  at  20°  and  n D 
1*46434.  p-Propoxy-aa-dicfiloropropylene  melts  at  -90°,  boils  at 
163 — 164°  under  764  mm.  pressure,  has  a  sp.  gr.  1*134  at  20°  and 
1*45939.  All  these  derivatives  readily  combine  with  halogens. 

Chloral  propyl  alcoholate ,  CCJ3,CH(OII)*OPra,  is  liquid,  and  with 
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phosphorus  pentachloride  yields  the  tetrachJoro-ether ,  CCl3*CHCl*OPra, 
which  boils  at  199 — 200°  under  764  mm.  pressure.  T.  A.  H. 

Action  of  Organomagnesium  Compounds  on  /?  Hydroxy- 
aldehydes  and  on  Keto-alcohols.  Adolf  Franks  and  Moritz 
Kohn  ( Ber .,  1904,  37,  4730—4731.  Compare  Abstr.,  1904,  i,  845). — - 
A  good  yield  of  pentane- fib-diol,  OH*CHMe*CH2*CHMe*OH,  may  be 
obtained  by  the  action  of  magnesium  methyl  iodide  (2  mols.)  on 
aldol ;  it  is  a  viscid,  colourless  liquid,  distils  at  98°  under  12  mm. 
pressure  or  at  198 — 199°  under  748  mm.  The  diacetate  distils  at  88° 
under  10*5  mm.,  or  at  200 — 202°  under  the  ordinary  pressure. 

Diacetonealcohol  and  magnesium  methyl  iodide  yield  fih-dimethyl- 
pentane- ph-diol,  OH*CMe2*CH2*CMe2*OH,  which  is  also  a  viscid  liquid 
with  a  faint  odour  of  peppermint.  It  distils  at  98°  under  13  mm. 
pressure. 

FormyKsobutyrylaldol  and  magnesium  ethyl  iodide  yield,  in  addition 
to  the  hydroxypivalic  ester  already  described  ( loc .  cit.),  a  glycol , 
probably  f3/3-dimethylpen tane-ay-diol ,  OH* CH2 *CMe2* CH(OH) •  OH2Me, 
which  melts  at  55°  and  distils  at  211 — 214°.  J.  J.  S. 


Quadrivalent  Oxygen.  Edmond  E.  Blatse  (Compt.  rend.,  1904, 
139,  1211—1213).  — The  crystalline  compound  melting  at  52- — 53°, 
obtained  by  the  action  of  magnesium  on  iodine  in  the  presence  of 


ether,  probably  has  the  constitution  OEt2<C^^>OEt2  (compare  Abstr 


1901,  i,  317,  and  Zelinsky,  Abstr.,  1903,  i,  802),  and  similar  com¬ 
pounds  are  obtained  when  the  ethyl  ether  in  the  above  reaction 
is  replaced  by  methyl  amyl  ether  or  by  phenyl  amyl  ether, 
but  the  products  are  not  crystalline,  whilst  diethyl  methylene  ether 
or  ethyl  acetate  yield  the  solid  compounds  Mg(OEtI*CH2*OEt)2  and 
MgI2,6MeC02Et  respectively.  The  basic  character  of  the  quadrivalent 
oxygen  in  these  compounds  increases  with  the  complexity  of  the  alkyl 
groups  associated  with  them  ;  thus,  the  ethyl  ether  in  the  compound 
of  magnesium  iodide  and  ethyl  ether  is  readily  replaced  by  amyl  ether, 
diethyl  methylene  ether,  or  by  ethyl  acetate,  and  less  readily  by 
methyl  amyl  ether,  whilst  ethyl  ether  readily  replaces  the  more  acidic 
phenyl  ethyl  ether  in  the  compound  it  forms  with  magnesium  iodide. 

Direct  evidence  in  favour  of  the  constitution  suggested  for  the 
compound  of  magnesium  iodide  and  ether  is  afforded  by  the  action  of 
benzoyl  chloride  at  the  temperature  of  boiling  water ;  the  products  are 
ethyl  iodide,  ethyl  benzoate,  and  magnesium  chloride,  and  the  following 

Et^^I  I^^Et 


equation  represents  the  reaction  : 
2EtI  +  2PhC02Et  +  MgCl2. 


O  O  -t-  2Ph(JOCl  = 

Et/YMg/YfSt 

M.  A.  W. 


Electrolysis  of  Potassium  Acetate.  Fritz  Foerster  and  A. 
Piguet  ( Zeit .  Elektrochem .,  1904,  10,  924 — 925). — In  reply  to  the 
criticisms  of  Hofer  and  Moest  (this  vol.,  i,  8)  of  the  authors’  previous 
paper  on  this  subject  (Abstr.,  1904,  i,  965),  they  point  out  that  the  fact 
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that  they  mistook  the  nature  of  the  reaction  brought  about  by  that 
portion  of  the  current  which  does  not  produce  ethane  does  not  affect 
the  accuracy  of  their  determinations  of  the  division  of  the  current 
between  ethane-forming  and  non-ethane-forming  reactions.  T.  E. 

Constitution  of  Sodium  Salts  of  Certain  Acids  containing  a 
Methylene  or  Methinene  Grouping.  Alkyl  Cyanoacetates, 
Acyleyanoacetates,  Malonates,  and  Cyanomalonates  ;  Malono- 
nitrile  and  Cyanocamphor.  Albin  Haller  and  Paul  T.  Muller 
(Conipt. rend.,  1904,  139,  1180 — 1185.  Compare  Abstr.,  1904,  ii, 221). — 
It  has  already  been  shown  by  one  of  the  authors  (Muller,  1902,  i,  354  ; 
Muller  and  Bauer,  1903,  ii,  705)  that  the  difference  between  the 
molecular  refraction  for  the  D  ray  of  a  normal  acid  and  its  sodium 
salt  is  less  than  2  (1'4  to  1*9),  whilst  the  corresponding  value  in  the 
case  of  a  pseudo- acid  is  greater  than  2.  In  the  present  paper,  the 
densities  and  specific  refractions  for  the  a,  y,  and  D  rays  of  solutions 
of  approximately  equal  concentration  in  absolute  alcohol  of  acids  con¬ 
taining  a  methylene  or  methinene  grouping  and  their  sodium  salts  are 
given  ;  the  difference  between  the  molecular  refraction  for  the  D  ray 
of  the  acid  and  its  salt  is  in  all  cases  greater  than  2,  and  the  following 
table  comprises  the  results  : 

Md 


Acid. 

Salt. 

Acid. 

Diff. 

Ethyl  cyanoacetate  . 

..  33-03 

26-84 

6-19 

Ethyl  cyanomalonate  . 

..  49-48 

44-23 

5-25 

Ethyl  cyanopropionylacetate  . . . . 

..  46-73 

44  00 

2-73 

Ethyl  malonate  . 

..  42*00 

38-10 

3-90 

Malononitrile  . 

..  21-21 

15-67 

5-54 

Cyanocamphor . 

..  54-93 

49-18 

5-75 

Whence  it  follows  that  the  acids  are  pseudo- acids,  that  is,  the  acid  and 
its  salts  have  different  chemical  constitutions.  M.  A.  W. 

Action  of  Ethyl  Sodioacetoacetate  on  Dibromo-hydro- 
carbons.  Andrei  A.  Solonina  (J.  Russ.  Rhys.  Chem.  Soc.,  1904,  36, 
947 — 988  and  1209 — 1244).- — After  discussing  the  results  obtained  by 
other  investigators  in  this  direction,  the  author  gives  his  own  results, 
which  are  briefly  as  follows. 

With  ay-dibromobutane,  ethyl  sodioacetoacetate  gives,  together  with 
small  quantities  of  acetic  and  dehydracetic  acids,  mainly  the  ester 

CHMeXQy^.QQ^CH’COgEt,  which  separates  in  very  large  prisms, 

melting  at  34°  and  boiling  at  116 — 118°  under  16  mm.  pressure  ;  it  is 
readily  soluble  in  alcohol,  ether,  light  petroleum,  benzene,  or  chloroform, 
and  it  does  not  decolorise  cold  2  per  cent,  potassium  permanganate 
solution  ;  sulphuric  acid  is  not  coloured  by  it  in  the  cold,  but  nitric 
acid  rapidly  turns  it  green ;  with  vanillin  and  concentrated  hydro¬ 
chloric  acid,  it  gives  after  some  time  a  red  coloration,  which  is  rapidly 
changed  to  emerald-green  by  heating  ;  it  gives  a  liquid  compound  with 
phony lhydrazine  and  only  combines  with  semicarbazide  on  heating. 
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Under  the  action  of  barium  hydroxide,  it  yields  the  acid 

CHMe<^^>CH-002H, 

melting  at  1*25—126°  (compare  Buchner,  Abstr.,  1898,  i,  639)  ;  the 
silver  salt  of  this  acid  was  prepared  and  analysed. 

With  a/3-dibromoq@-methylpj;opane,  ethyl  sodioacetoacetate  gives 
mainly  a-bromo-/3-methylpropylene  and  isobutylene. 

With  ^-butylene  bromide  (/3-butylene  bromide),  it  yields  the  two 
stereoisomeric  /J-bromo-A^-butylenes. 

With  /3S-dibromo-^-methylbutane,  ethyl  sodioacetoacetate  yields  :  (1) 
a  small  proportion  of  ethyl  dimethylallyl  ether,  CMe2.‘CH*CH2*OEt, 
but  mainly  the  two  following  compounds.  (2)  Ethyl  S8-dimethylallyl- 
acetoacetate  (compare  Ipatieff,  Abstr.,  1901,  i,  256),  which  refracto- 
metric  and  magnetic  polarisation  measurements  show  to  have  the 
enolic  structure,  0Me2ICH,CH2*C(C02Et).*CMe,0H.  Heating  the 
ester  with  barium  hydroxide  solution  gives  principally  the  methyl- 
heptenone,  CMe2ICH*CH2*GH2*COMe,  together  with  a  small  quantity 
of  the  methylhexenoic  acid  prepared  by  Barbier  {Bull.  Soc.  chim .,  1887, 
[ii],  47,  701)  and  by  Leser  (Abstr.,  1899,  i,  414)  and  already  studied 
by  the  author  (Abstr.,  1902,  i,  256).  (3)  The  ester 

C0Me-C(CH2-CH:CMe2)2*C02Et, 

which  boils  at  140 — 149°  under  13  mm.  pressure  and  at  280 — 290° 
under  the  ordinary  pressure ;  on  heating  with  barium  hydroxide 
solution,  it  gives  the  ketone  COMe,CH(CH2*CH!CMe2)2,  which  boils  at 
230°,  and  the  acid  CH(CH2-CH:CMe2)2*C02H,  boiling  at  121—131° 
under  13  mm.  pressure,  the  silver  salt  of  which  was  prepared. 

With  /?y-dibromo-/3-methylbutane,  ethyl  sodioacetoacetate  gives 
principally  a-bromo-a-methyl-A^-butylene. 

With  /3S-dibromopentane,  ethyl  sodioacetoacetate  yields  mainly  the 
ester  CMe.2ICH*CHMe*CHAc*C02Et,  which  boils  at  120 — 125°  under 
18  mm.  pressure  and  at  234 — 238°  under  ordinary  pressure,  and  has 
the  sp.  gr.  0'99395  at  0°/0°  and  0 *9 77 1 2  at  19°/0°  ;  the  enolic  formula 
is  indicated  by  refractometric  and  magnetic  rotation  measurements. 
When  boiled  with  barium  hydroxide  solution,  it  undergoes  principally 
the  ketonic  decomposition,  yielding  the  ketone 

CMe2:CH-CHMe-CH2*COMe, 

which  boils  at  178 — 189°,  has  the  sp.  gr.  0*87030  at  0°/0°  and 
0*85404  at  19*4°/0°,  and  forms  a  semicarbazone ,  C10H]gON3,  melting  at 
1 40° ;  the  ketone  is  accompanied  by  a  small  quantity  of  the  acid 
CMe^CH’CHMe'CH^COgH,  the  silver  salt  of  which  was  prepared  and 
analysed. 

With  /3e-dibromohexane,  ethyl  sodioacetoacetate  gives  (1)  the  ester 
pTT  •PTT\fp 

I  2  ^>CAc*C02Et,  which  boils  at  125 — 130°  and  has  the 

V-U.2  v-tllVX6 

sp.  gr.  T0617  at  0°/0°  and  1*0457  at  19*2°/0°;  (2)  the  ester 
C2H4(CHMe-CHAc-C02Et)2,  boiling  at  120—125°. 

With  ay-dibromo-y-ethylpentane,  ethyl  sodioacetoacetate  yields 
mainly  the  unsaturated  ester ,  CEt^CH'CH^CHAc'COgEt,  which  boils 
at  142 — 147°  under  14  mm.  pressure  and  has  the  sp.  gr.  0*9854  at  0°/0° 
and  0*9713  at  16*8o/0°.  When  heated  with  barium  hydroxide,  the 
ester  gives  mainly  ketone  with  a  small  proportion  of  acid. 
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With  ^-xylylene  dibromide,  ethyl  sodioacetoacetate  gives  exclusively 
the  ester  G6H4(GH2*GHAc*G02Et)2,  which  is  deposited  from  alcohol  in 
crystals  melting  at  62  5°.  When  heated  with  barium  hydroxide 
or  dilute  potassium  hydroxide  solution,  this  vields  :  (1)  the  compound 
C6H4(CH2-CH2Ac)2,  which  crystallises  from  alcohol  in  shining  plates 
melting  at  53 — 54°  and  is  readily  soluble  in  benzene  or  ether  ;  (2)  the 
acid  CH2Ac,CH2*C6H4*CH2*CHAc*C02H,  separating  from  water  in 
crystals  melting  at  206° ;  the  silver  salt  was  prepared  and  analysed ; 
(3)  small  quantities  of  acetic,  dehydracetic,  and  an  unknown  acid. 

With  o-xvlylene  dibromide,  ethyl  sodioacetoacetate  gives:  (1)  the 

ester  Cgl^^Q^^CAc’CO^Et,  which  boils  at  185 — 190°  under 

21  mm.  pressure  and  has  the  sp.  gr.  1*122666  at  0°/0°  and  1*106205  at 
19*2°/0°,  and  nD  1*51 144  at  19*2°.  When  heated  with  barium  hydroxide 
solution,  it  yields  (a)  the  compound ,  CtiH4I(CH2)2!CHAc,  which  boils  at 
164  — 168°  under  47  mm.  pressure,  has  the  sp.  gr.  1*0685  at  0°/0°  and 
1*0546  at  17‘5°/0°,  and  nB  1*53320  at  22°;  the  semicarbazone , 
C12Hi5ON3,  of  this  methyl  hydrindeneketone  separates  from  alcohol  in 
white,  silky7  needles  melting  at  about  178°;  ( b )  o-hydrindonaphthene- 
carboxylic  acid  (Perkin  and  Revay,  Trans.,  1894,  65,  228) ;  (2)  the 
ester ,  CfiH4(CH2,CHAc*C02Et):2,  which  boils  at  222—256°  under 
20 — 23  mm.  pressure. 

With  m-xy7lylene  dibromide,  ethy7l  sodioacetoacetate  yields  the  ester , 
C6H4(CH2*CH Ac* C02Et)2,  which  boils  at  251 — 255c  under  58 — 60 
mm.  pressure,  has  the  sp.  gr.  1*107871  at  0°/0°  and  1*09385  at  16*8°/0°, 
and  1*495256  at  19*7°. 


With  semicarbazide,  it  gives  the  semicarbazone , 


NH*CO 
N :  CMe 


>CH-GH2-G6H4*CH2-GHAc*G02Et, 


which  separates  from  water  in  crystals  melting  and  decomposing  at 
230°,  and  is  soluble  in  ethyl  or  amyl  alcohol,  ether,  ethyl  acetate,  or 
m-xylene.  When  heated  with  barium  hydroxide  solution,  the  ester 
yields  :  (1)  the  ketone ,  C6H4(CH2*GHAc)2,  melting  at  202 — 207°  under 
23  mm.  pressure  and  giving  a  semicarbazone ,  GlfiH2402N6,  melting  and 
decomposing  at  184°;  (2)  ??i-phenylenedipropionic  acid. 

Concerning  the  action  of  ethyl  sodioacetoacetate  on  dibromo- 
derivatives  of  hydrocarbons,  the  following  conclusions  are  drawn  : 
(1)  if  the  atoms  of  bromide  in  a  dibromide  with  an  open  chain  are 
not  attached  to  neighbouring  carbon  atoms,  products  of  combination 
of  ethyl  acetoacetate  are  always  formed ;  if  one  bromine  atom  is 
tertiary  and  the  other  primary7  or  secondary,  unsaturated  compounds 
with  one  or  two  double  linkings  are  obtained  ;  in  the  absence  of  a 
tertiary  bromine  atom,  unsaturated  acetoacetic  esters  are  not  formed, 
but  esters  of  keto-acids  with  a  polymethylene  ring  or  else  diaceto- 
acetic  esters  ;  finally,  condensation  may  occur  and  give  rise  to  esters 
of  keto-acids  with  a  keto-polymethylene  ring.  (2)  If  the  two 
atoms  of  bromine  in  a  dibromide  having  an  open  chain  are  attached 
to  two  neighbouring  carbon  atoms,  the  compound  does  not  combine 
with  ethyl  acetoacetate  unless  it  contains  one  primary  bromine  atom. 
(3)  When  the  bromine  atoms  are  situated  in  a  benzene  or  anthracene 
ring,  no  combination  takes  place  with  ethyl  acetoacetate.  (4)  When 
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the  bromine  atoms  are  in  side-chains  of  aromatic  compounds,  the 
reaction  proceeds  just  as  with  aliphatic  dibromo-compounds,  and  if  the 
bromine  atoms  are  in  side-chains  having  the  o-position  to  one  another, 
the  ring  is  simply  closed,  whilst  where  the  side-chains  are  in  the  meta- 
or  para-positions  products  are  always  obtained  containing  two  aceto- 
acetic  residues.  (6)  All  the  products  of  combination  of  ethyl  aceto- 
acetate,  obtained  by  the  action  of  ethyl  sodioacetoacetate  on  di¬ 
bromides,  may  be  ranged  in  the  three  following  classes  :  (I)  esters  of 
/?-keto-acids  containing  a  polymethylene  ring,  formed  by  the  replacement 
of  two  atoms  of  bromine  by  an  ethyl  acetoacetate  residue,  such  as 

CHyCHMe-.  _  _ 

CHj-CHMe^0  C'  2  ' 

(II)  Unsaturated  esters  of  /2-keto-acids,  divisible  into  two  groups  :  (a) 
those  containing  one  double  bond  in  the  radicle,  formed  after  the 
action  of  ethyl  sodioacetoacetate,  for  instance, 

CMe2:CH-CHMe*CHAc*C02Et ; 

(b)  those  containing  two  double  bonds  in  the  radicle,  formed  after  the 
action  of  ethyl  sodioacetoacetate,  for  instance, 

C0MeU(CH2UH:CMe2)c/C02Et. 

(in)  Esters  of  keto-acids  containing  twTo  ethyl  acetoacetate  residues 
and  divisible  into  two  classes  :  («)  diacetoacetic  esters,  such  as 
C6H4(CH./CHAc*C02Et)2 ;  (b)  keto-polymethylene  esters  of  keto- 

1  ,  CHMe-CH2-CH2  T  H  P 

acids,  sue  as  ^HAc.c0_.CH.C0  Et/ 


The  Reduction  of  the  Anhydrides  of  Dibasic  Acids.  Gustave 
Blanc  ( Compt .  rend. ,  1904, 139, 121 3 — 1 214)  .—When  the  anhydride  of  an 

GRR^CO 

unsymmetrical  dibasic  acid  of  the  type  CH2<C^jj _ was  reduced 

by  sodium  and  absolute  alcohol  (compare  Bouveault  and  Blanc,  Abstr., 
1903,  i,  597,  673,  730  ;  1904,  i,  213),  a  yield  of  20 — 50  per  cent,  of  the 
CRK/'CO 

lactone,  CH9<^qjj  was  obtained,  and  normal  results  wTere 

obtained  with  the  anhydrides  of  pyrotartaric,  aa-dimethylsuccinic, 
aa-dimethylglutaric,  /3/?-dimethylglutaric,  and  camphoric  acids,  iso  ■ 
Propylsuccinic  anhydride  yielded  a  lactone  which,  on  treatment  with 
potassium  cyanide  and  subsequent  hydrolysis,  gave  a  mixture  of  a-  and 
/J-isopropylglutaric  acids,  in  which  the  latter  preponderated. 

M.  A.  W. 


Solubility  of  Metallic  Succinates  in  Water.  H.  Cantoni  and 
D.Diotalevi  (. Bull.Soc.chim.y  1905,  [iii],  33,  27 — 36). — The  solubilities 
of  barium,  strontium,  calcium,  copper  and  lead  succinates  in  water  at 
temperatures  ranging  from  0 — 50°  have  been  determined,  and  in  the 
cases  of  the  alkaline  earth  metals  compared  with  those  of  the  malonates 
and  oxalates.  The  results,  which  are  given  in  tabular  form  in  the 
original,  show  that  the  solubility  of  barium  succinate  slowly  increases 
between  0°  and  20°  and  then  diminishes ;  that  of  strontium  increases 
from  0 — 30°,  then  diminishes  between  30°  and  40°,  and  beyond  this 
temperature  again  increases.  Those  of  the  calcium  and  lead  salts  increase 
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steadily  with  rise  of  temperature,  whilst  that  of  copper  succinate 
increases  until  the  temperature  reaches  39°  and  then  diminishes.  It 
is  suggested  that  the  alternating  changes  in  the  case  of  the  strontium 
salt  are  due  to  changes  in  the  state  of  hydration  and  in  that  of  the 
barium  salt  to  polymorphism. 

At  20°,  the  solubility  of  the  three  alkaline  earth  succinates  decreases 
in  the  order  strontium,  barium,  calcium,  and  at  40°  in  the  order 
barium,  strontium,  calcium.  T.  A.  H. 

Modes  of  Formation  and  Preparation  of  Aliphatic  Aldehydes 
and  a  General  Synthetical  Method  for  the  Preparation  of 
Aldehydes.  Louis  Bouveault  [Bull.  Soc.  chim.,  1904,  [iii],  31, 
1306 — 1322,  1322- — 132T). — The  first  paper  is  a  resume  of  methods 
which  have  been  devised  from  time  to  time  for  the  preparation  of 
aldehydes.  The  second  paper  deals  in  greater  detail  with  the  process 
already  described  by  the  author  (Abstr.,  1904,  i,  13),  which  consists  in 
gradually  adding  disubstituted  formamides  dissolved  in  dry  ether  to 
magnesium  alkyl  haloids  (compare  Beis,  Abstr.,  1904,  i,  15,  and 
Bodroux,  ibid.,  i,  421).  The  best  yields  are  obtained  when  diethyl- 
formamide  is  employed.  In  addition  to  the  aldehydes,  other  secondary 
products  are  formed  in  the  reaction,  in  particular  paraffins,  produced  by 
combination  of  two  alkyl  groups  of  the  magnesium  alkyl  haloid  employed. 
When  dimethylformamide  reacts  with  magnesium  ^soamyl  chloride, 
there  is  formed  as  a  by-product  dimethylammodiamylmethane  \l,-di- 
metliylaminoundecane\  CH(C5H11)2*NMe2,  a  liquid  having  a  character¬ 
istic  amine-like  odour  and  boiling  at  110°  under  15  mm.  pressure  and 
giving  a  picrate  which  is  crystalline  and  melts  at  103°. 

The  primary  and  secondary  alkyl  haloids  react  normally  both  in  the 
Grignard  reaction  and  in  the  subsequent  interaction  with  formamides, 
but  the  magnesium  derivatives  of  the  tertiary  haloids  behave 
differently.  The  base  formed  together  with  amylene  by  the  inter¬ 
action  of  magnesium  terL-amyl  chloride  and  diethylformamide  (Abstr., 
1904,  i,  546)  is  probably  produced  in  the  manner  indicated  by  the 
following  scheme :  2CMe2Et*MgCl  +  H*CONEt2  =  MgO  +  MgCl2  + 
NEt2,CH(CMe2Et)2  =  CMe2Et*CH2*NEt2  +  CMe2ICHMe.  A  number 
of  aldehydes  prepared  by  this  process  are  referred  to  in  the  original. 

T.  A.  H. 


General  Method  of  Synthesising  Aldehydes  by  means  of  the 
Substituted  Glycidic  Acids.  Georges  Darzens  ( Compt .  rend., 
1904,  139,  1214 — 1217). — The  ethyl  esters  of  the  disubstituted 
glycidic  acids,  readily  prepared  by  the  condensation  of  the  correspond¬ 
ing  ketone  and  ethyl  chloroacetate  in  the  presence  of  sodium  ethoxide 

OB  TV 

according  to  the  equation  CORE/  +  CH2Cl’C02Et  -  0<^  I  + 

UJtL*C02Et 

HC1,  are  colourless,  odourless  liquids  boiling  60 — 70°  higher 
than  the  corresponding  ketones  and  not  reacting  with  bromine, 
hydroxylamine,  phenylhydrazine,  or  phenylurethane.  The  disub¬ 
stituted  glycidic  acids  obtained  by  hydrolysing  the  esters  are 
unstable  and  readily  break  down  into  carbon  dioxide  and  the  cor¬ 


responding  aldehyde  according  to  the  equation  0<^ 


CRB/ 

CH-C02H 
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CHRR'*COH  +  C02,  The  boiling  points  of  the  ethyl  disubstituted 
glycidates  and  the  aldehydes  thus  prepared  and  the  melting  points  of 
the  semicarbazide  of  the  latter  are  given  in  the  following  table  : 


Boiling  point  of 
corresponding 

Boiling  point  of 

Melting 
point 
of  semi- 

Ketone.  ethyl 

glycidate. 

aldehyde. 

carbazide. 

Acetone  .  163-168° 

pressure, 
under  760  mm. 

pressure. 

MethyHsohexyl  ketone  151-152 

„  30 

„  90° 

under  40  mm. 

60° 

Methyl  heptyl  ketone  .  155-156 

„  19 

„  105-106 

jj  20  ,, 

66-67 

Methyl  nonyl  ketone...  165-170 

„  16 

„  119-122 

..  16  ,, 

85 

Acetophenone .  153-159 

Tolyl  methyl  ketone...  160-164 

20 

„  95-97 

n  19  „ 

153-154 

„  16 

,,  107-108 

,,  19  „ 

159-160 

jp-Ethyl  acetophenone..  210-215 

„  19 

,,  118-120 

20  ., 

70-72 

Benzvlacetone  .  175-180 

16 

„  129-130 

JJ  19  ,, 

Phenyl  propyl  ketone..  155-158 

18 

,,  122-123 

jj  28  ,, 

115-116 

^oButylacetophenone  .  175-180 

16 

„  153 

j,  30  „ 

185-186 

MethylcycZohexanone  .  131-132 

„  15 

,,  66-67 

j,  16  „ 

138-139 

M.  A.  W. 


Chloromalonaldehyde  [/LChloro-A^-propene-y-ol-a-al].  Walter 
Dieckmann  and  Ludwig  Platz  ( Ber .,  1904,  37,  4638—4646) — fi-Chloro- 
y-  anilino- a-phe  nylimino  -  A  0  -propylene  hydrochloride , 

NHPh*CH:CCl-CH:NPh,HCl, 

obtained  by  heating  mucochloric  acid  (Simonis,  Abs'tr.,  1901,  i,  268) 
with  alcoholic  aniline,  crystallises  from  alcohol  with  lEtOH  in  golden- 
yellow  needles,  and  melts  and  decomposes  at  228°;  on  adding  it  to  an 
excess  of  boiling  water,  fi-chloro-y-anilino-&P-propene-a-al  (inono- 
anilide  of  chloromalonaldehyde ),  NHPh*CH!CCl*CHO,  is  obtained  in 
long,  nearly  colourless  needles  \  it  melts  and  decomposes  at  193°  and  is 
hydrolysed  by  30  per  cent,  aqueous  potassium  hydroxide  giving 
chloromalonaldehyde ,  OH’CHICCPCHO,  which  crystallises  from 
chloroform  in  slender,  colourless  needles,  melts  and  decomposes  at  1 44°, 
readily  reduces  Fehling’s  solution,  and  gives,  on  dissolution  in  the 
aqueous  alkali  hydroxides,  crystalline  sodium  and  jiotassium  derivatives. 
Aniline  converts  the  aldehyde  into  the  mono-  and  di-anilides  just 
described,  and  with  phenylhydrazine  i-chloro-\-phenylpyrazole , 

ch:cci 

N=CH  ’ 

is  obtained  ;  it  crystallises  from  dilute  alcohol  in  colourless  needles 
and  melts  at  75°.  f$-Chloro-y-methylanilino-bP-p>ropene-a-al, 

1ST  MePh  •  CH :  CC1  •  CHO, 

prepared  by  the  action  of  methylaniline  on  chloromalonaldehyde  in 
alcoholic  solution,  forms  colourless  crystals  and  melts  at  76°.  The 
benzoate ,  CHO’CCKCH'OBz,  of  chloromalonaldehyde  forms  colourless 
needles  and  melts  at  105°. 

fi-Bromo-y-anilino-a-phenylimino  -  -propylene  hyd.ro  bromide , 

NHPh-CH:CBr-Cn:NPli,HBr,EtOH, 
obtained  from  mucobromie  acid  and  aniline,  crystallises  from  alcohol  in 
golden  needles  and  melts  and  decomposes  at  217°.  fi-Bromo-y-anilino- 
bP-ph'opene-ck-al  crystallises  from  alcohol  in  colourless  needles, 


118 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


melts  and  decomposes  at  184°,  and  is  easily  convertible  into  bromo- 
malonaldehyde,  which  has  already  been  described  by  Lespieau  (Abstr., 
1902,  i,  13).  4- Bromo~\-phenylpyrazole  crystallises  from  alcohol  in 

colourless  needles  and  melts  and  decomposes  at  81°. 

Incidentally  the  following  substances  are  described.  Sodium 
a/3-dib?'omo- e-phenyl- bf-y-pentadiene-t-one-a-  carboxylate, 

COPh-CH:CH-CBr:CBr-C02Na, 

obtained  by  the  condensation  of  acetophenone  and  mucobromic  acid, 
forms  colourless  crystals  and  decomposes  at  154°.  The  lactone, 
CBr-CH-CH2Bz 

j!  >0  ,  of  afi-dibromo-e-phenyl-A,a-pentene-y-ol-€-one-a-carb- 

CBr-CO 

oxylic  acid  crystallises  from  alcohol  in  colourless  leaflets  and 

CC1-CB>CH2Bz 

melts  at  168°.  The  analogous  lactone ,  |]  >0  ,  is  similar  and 

CC1-C0 

melts  at  121 — 122°.  W.  A.  D. 

Migration  of  the  Ethylenic  Linking  in  Alkyl  Allyl  Ketones. 

Edmond  E.  Blaise  (Bull.  Soc.  chim .,  1905,  [iii],  33,  43 — 49.  Compare 
Abstr.,  1904,  i,  290). — When  alkyl  allyl  ketones  are  treated  with 
hydrogen  bromide  even  at  —  80°,  they  are  converted  into  saturated 
bromo-ketones  which,  on  treatment  with  potassium  hydrogen  carbonate, 
furnish  alkyl  propenyl  ketones  isomeric  with  the  original  alkyl  allyl 
ketones,  indicating  that  in  these  circumstances  the  ethylenic  link¬ 
ing  migrates  from  the  a/3-  to  the  /3y-position. 

A  similar  change  is  brought  about  directly  by  boiling  the  ketones 
with  dilute  sulphuric  acid  (20  per  cent.);  the  yield  of  the  isomeride  in 
this  case  is  from  60 — 70  per  cent.,  the  loss  being  due  partly  to 
hydration  of  the  ketone  and  partly  to  polymerisation.  With  sodium 
ethoxide,  the  alkyl  allyl  ketones  furnish  the  corresponding  ethoxy- 
ketones,  thus  ethyl  allyl  ketone  under  these  conditions  yields  ethyl 
/3-ethoxypropyl  ketone.  Further,  when  propyl  allyl  ketone  (2  mols.) 
is  boiled  with  formaldehyde  (1  mol.)  in  presence  of  piperidine,  no  con¬ 
densation  occurs,  but  propyl  propenyl  ketone  is  formed. 

The  bromides  of  the  alkyl  allyl  ketones  are  readily  distinguished 
from  their  isomerides  by  ebullition  with  an  aqueous  solution  of  an 
alkali  carbonate,  the  former  yielding  a  colourless  distillate,  whereas  the 
latter  furnish  a-diketones  which  are  yellowish-green,  thus  : 
R-CO-CHBr-CHBrMe  — >  R-COCBrICHMe  — > 

R*CO’C(OH):CHMe  — ^  R-COCOEt. 
The  interaction  with  semicarbazide  also  serves  to  distinguish  these  two 
classes  of  unsaturated  ketones,  the  alkyl  allyl  ketones  furnishing  under 
all  conditions  semicarbazones,  whereas  their  isomerides  furnish,  with 
1  mol.  of  semicarbazide,  semicarbazones,  and  with  2  mols.  of  the 
reagent,  semicarbazide-semicarbazones ;  the  propenyl  ketones  also 
behave  in  the  same  way  with  hydroxylamine.  The  semicarbazones  of 
methyl-,  ethyl-,  and  propyl-propenyl  ketones  melt  at  114°,  157°,  and 
147°  respectively.  A  specimen  of  ethyl  semicarbazopi'opyl  ketone 
semicarbazone ,  CHMe(NH*CO-NH-NH2)*CH2-CEt:N*NH*CO-NH2, 
which  could  not  be  obtained  pure,  melted  at  157°.  The  hydroxylamino- 
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oxime  derived  from  the  same  ketone  is  liquid,  as  is  also  its  benzoyl 
derivative  (compare  Rupe  and  Schlochoff,  Abstr.,  1904,  i,  144). 


T.  A.  H. 


Constitution  of  Cellulose.  Charles  F.  Cross  and  Edward  J. 
Bevan  (Zeit.  Farb.  Text.  lnd.y  1904,  3,  441 — 442). — A  reply  to 
Green  (this  vol.,  i,  22).  W.  A.  D. 

Humic  Acid.  Ph.  Malkomesius  and  Robert  Albert  ( J .  pr , 
Chem.,  1904,  [ii],  70,  509 — 515). — Cassell  brown,  sold  as  an  artist’s 
colour,  contains  90  per  cent,  of  humus  substances,  from  which  humic 
acid,  containing  only  O' 87  per  cent,  of  ash,  is  obtained  by  extraction 
with  lithium  carbonate  and  water  and  addition  of  hydrochloric  acid  to 
the  filtrate.  Humic  acid  so  obtained  gives  C  — 60  03,  H  =  4*40, 
1ST  — 1*09  per  cent.;  when  treated  with  concentrated  nitric  acid,  it 
forms  a  reddish-brown  m£ro-derivative,  which  has  the  composition 
C  =  55*52,  H  =  4*51,  N  =  3*80,  S  =  0*92,  ash  =  0*82  per  cent.,  is  easily 
soluble  in  methyl  or  ethyl  alcohol,  glacial  acetic  acid,  or  acetone,  and, 
when  heated  with  bromine  or  glacial  acetic  acid  in  a  sealed  tube  at 
100°,  yields  a  fowm-derivative  containing  41 — 43  per  cent,  of 
bromine.  G.  Y. 

Aminoethyl  Ether.  Louis  Henry  (Bull.  Acad.  Roy.  Belg ., 
1904,  984 — 994.  Compare  Knorr,  Abstr.,  1904,  i,  854). — The  author 
has  shown  (Abstr.,  1901,  i,  16)  that  in  two  carbon  compounds  the 
substitution  of  the  OH  group  by  NH9  leads  to  an  abnormal  rise  in 
boiling  point  when  an  amino-alcohol  is  the  product  of  the  reaction,  and 
has  ascribed  this  to  the  mutual  influence  of  the  OH  and  NH2 
groups.  He  now  points  out  that  the  substitution  of  an  OEt  group  by 
NH2  in  such  cases  with  the  formation  of  an  amino-ether  gives  rise  to 
a  normal  increase  in  boiling  point,  affording  evidence  of  the  validity  of 
his  explanation.  Thus  the  difference  between  the  boiling  points  of  ethyl 
ether  and  ethylamine  is  16°,  and  that  between  those  of  the  diethyl  ether 
of  glycol  and  aminoethyl  ether  is  14°  or  15°.  Further  evidence  of  the 
mutual  influence  of  the  OH  and  NH2  groups  in  the  amino-alcohols  is 
afforded  by  a  comparison  of  their  densities  in  the  liquid  state  with 
those  of  the  corresponding  alcohols  and  amines. 

The  substitution  of  OH  by  OEt  in  compounds  of  the  type 
XCH2*CH2*OH  leads  to  a  fall  in  the  boiling  point,  and  the  amount  of 
this  depends  on  both  the  mass  and  the  nature  of  the  group  X.  These 
statements  are  illustrated  by  examples  in  the  original.  T.  A.  H. 

Synthesis  of  Serin  and  Cystin.  Emil  Erlenmeyer,  jun., 
and  F.  Stoop  ( Annalen ,  1904,  337,  236—263.  Compare  Abstr., 
1903,  i,  29,  791). — The  synthesis  of  serin  (a-amino-/2-hydroxy pro¬ 
pionic  acid)  has  been  achieved  by  a  method  differing  materially  from 
that  of  Fischer  and  Leuchs  (Abstr.,  1903,  i,  12). 

Ethyl  hippurate  condenses  with  ethyl  formate  forming  the  oxy- 
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methylene  compound,  0H*CHIC(NHBz),C02Et,  which,  on  reduction, 
gives  the  ester  of  benzoylserin,  0H,CH2*CH(NHBz)*C02Et ;  the 
latter  can  be  hydrolysed  either  to  benzoylserin  or  to  serin. 

Ethyl  hippurate  is  best  prepared  by  passing  hydrogen  chloride  into 
a  boiling  solution  of  hippuric  acid  in  alcohol  and  crystallising  the 
product  from  benzene  or  ether.  When  treated  with  sodium  ethoxide,  the 
ester  yields  a  sodium  derivative,  0Na*CPh‘.N*CH2*C02Et,  as  a  white, 
crystalline  precipitate.  Ethyl  formylhippurate  was  prepared  by  adding 
ethyl  formate  to  a  solution  of  sodium  ethoxide,  when  the  sodium 
derivative  separates  ;  unless  both  the  alcohol  and  the  sodium  are  quite 
pure,  decomposition  takes  place  with  the  evolution  of  carbon  monoxide. 
Ethyl  hippurate  is  now  added,  when  the  mixture  sets  to  a  crystalline 
mass  and  is  kept  for  ten  days,  when  the  sodium  derivative, 

C12H1204NNa, 

is  collected  ;  the  ester  is  difficult  to  obtain  from  the  sodium  derivative 
in  a  solid  state,  but  when  pure  crystallises  in  needles  melting  at  128°. 
The  ethyl  ester  of  benzoylserin  is  prepared  by  reducing  the  ethyl  formyl- 
hippurate  with  aluminium  amalgam  in  moist  ether,  and  crystallises 
from  benzene  in  needles  melting  at  80°.  Benzoylserin , 

0H-CH2'CH(NHBz)-C02H, 

is  prepared  by  hydrolysis  of  the  ester  by  alcoholic  sodium  hydroxide, 
and  forms  crystals  melting  at  159°.  The  ester  of  benzoylserin  can  be 
converted  into  serin  by  prolonged  boiling  with  sulphuric  acid 
(1  in  15),  the  use  of  sulphuric  acid  of  any  other  strength  either  not 
effecting  the  hydrolysis  or  causing  decomposition ;  the  serin  was 
characterised  by  conversion  into  its  copper  salt,  and  by  measurement 
of  the  crystals. 

Baumann’s  formula  for  cystein,  SH*CMe(NH2)»C02H,  which  was 
long  accepted  as  correct,  represents  this  substance  as  a  derivative 
of  thiopyruvic  acid.  There  is  no  strong  evidence,  however,  in  favour 
of  this  formula  :  the  known  facts  rather  support  one  of  the  expressions 
SH-CH2-CH(NH2)*C02H  or  NH2*CH2-0H(SIT)-C02H ;  since  the 
former  represents  it  as  a  thioserin,  it  is  the  more  probable. 
The  work  of  Neuberg  (Abstr.,  1902,  i,  743)  and  Friedmann  (Abstr., 
1902,  i,  731;  1903,  i,  75,  301)  has  shown  this  view  to  be  correct. 
The  synthesis  of  serin,  therefore,  rendered  possible  a  synthesis  of 
cystine,  and  it  was  found  that  the  oxygen  of  the  hydroxy-group  in  the 
ethyl  ester  of  benzoylserin  could  be  replaced  by  sulphur  by  the  action 
of  phosphorus  pentasulphide,  the  ethyl  ester  of  benzoylcystein, 

SH*  CH2*  CH(NHBz)  •  C02Et, 

being  produced.  The  ester  is  molten  with  twice  the  theoretical 
quantity  of  phosphorus  pentasulphide,  being  heated  finally  for  8  hours 
at  120°;  the  product  is  extracted  with  alcohol  and  recrystallised  from 
ether;  it  forms  colourless  needles  melting  at  158°.  On  boiling  the 
ester  with  hydrochloric  acid,  it  is  hydrolysed  to  cystein,  which  was 
recognised  by  means  of  the  additive  compound  with  mercuric  chloride. 
Cystein  is  very  readily  oxidised  to  cystin,  the  process  being  best 
carried  out  by  drawing  air  through  the  warmed  solution  in  ammonia. 
The  cystin  thus  obtained  was  identical  in  all  respects  with  the 
natural  cystin  prepared  from  urine  with  the  exception  that  it  was 
inactive  towards  polarised  light.  K.  J.  P.  O. 
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Polypeptides  of  the  Diamino-acids.  Emil  Fischer  and 
XJmetaro  Suzuki  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1904,  1333 — 1341. 
Compare  Abstr.,  1903,  i,  645,  799,  800  ;  1904,  i,  771  ;  this  vol.,  i,  30). — 
The  diamino-acids,  so  important  biologically,  are  converted,  on  heating 
their  methyl  esters,  into  dipeptide  and  diketopiperazine  derivatives. 

Methyl  diaminopropionctte  hydrochloride,  C4H10O2N2,2HCl,  con¬ 
veniently  prepared  by  the  action  of  dry  methyl  alcohol  and  hydrogen 
chloride  on  the  hydrochloride  of  diaminopropionic  acid,  melts  and 
decomposes  at  166°  (corr.) ;  the  free  ester  is  obtained  from  this  by  the 
action  of  sodium  and  methyl  alcohol  as  a  colourless,  strongly  alkaline 
syrup. 

Methyl  diaminopropionate  dipeptide, 

KH2*CH2*CH(NH2)-C0*NH-CH2*CH(]STH2)*C02Me  (?), 
is  prepared  by  heating  the  foregoing  ester  at  100°  for  an  hour,  and 
purified  by  conversion  into  the  picrate  or  hydrochloride.  The  picrate 
forms  yellow  crystals  sparingly  soluble  in  water,  which,  on  heating, 
darken  at  170 — 180°  and  melt  and  decompose  between  200°  and  210°  ; 
the  hydrochloride  is  an  almost  colourless,  dense  powder  sintering  at  90° 
and  decomposing  at  135°. 

Methyl  lysine  hydrochloride,  prepared  by  the  action  of  methyl  alcohol 
and  hydrogen  chloride  on  r-lysine  hydrochloride,  crystallises  in 
colourless,  oblique  prisms,  melting  and  decomposing  at  218°.  Lysine 
anhydride  is  obtained  on  heating  methyl  lysine  at  100°,  as  a  slightly 
brown,  limpid  mass;  the  picrate,  C12H2402N4,2C6HS07N3,  crystallises 
from  water  in  small,  yellow  prisms  or  plates  which,  when  heated,  darken 
at  210°  and  melt  and  decompose  at  230°  (corr.);  the  hydrochloride 
forms  microscopic,  colourless  needles  melting  and  decomposing  at  270° 
(corr.). 

Histidine  anhydride,  C12H1402N6,  prepared  from  the  methyl 
histidine  hydrochloride  described  by  Pauly  (Abstr.,  1904,  i,  1068), 
crystallises  in  colourless,  glistening  prisms,  darkening  about  260°  and 
melting  to  a  brown  liquid  at  about  340°. 

Methyl  arginine  hydrochloride ,  prepared  from  the  double  salt  of 
arginine  and  copper  nitrate,  crystallises  in  long,  colourless  needles  or 
prisms  melting  and  decomposing  at  195°  (corr.).  E.  F.  A. 

Action  of  Potassium  Thiocyanate  on  Metallic  Oxides  at 
High  Temperatures.  Jar.  Milbauer  (Zeit.  anorg.  Chem.,  1904, 
42,  433 — 449). — Potassium  thiocyanate  melts  at  171 — 172°,  becomes 
brown  at  300°,  and  assumes  a  blue  tint  at  405°.  It  was  heated  with 
various  metallic  oxides  in  vessels  of  porcelain  or  of  glass,  and  at 
temperatures  ranging  from  200°  to  1200°.  At  300°,  lead  monoxide 
reacts  with  potassium  thiocyanate  according  to  the  equation  PbO  4- 
KCNS  =  PbS  4-  KCNO.  The  action  of  zinc  oxide  and  of  cadmium 
oxide  is  similar.  The  action  with  stannic  oxide  proceeds  in  two 
stages,  namely  :  (1)  2KSCN  +  Sn02  —  SnS  4-  K2S  4-  2CO  4-  N2  and 

(2)  KCNS  4- K2S  4- SnS  —  K2SnS34-KCN,  the  latter  action  proceeding 
at  a  temperature  higher  than  that  at  which  the  first  action  takes 
place.  When  manganous  oxide  was  used,  manganese  sulphide  was 
generally  produced ;  in  one  case,  manganese  potassium  sulphide  was 
isolated.  With  cupric  oxide,  cuprous  sulphide  was  produced,  whilst 
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the  double  sulphide  K2Cu8Sr>  was  formed  at  more  elevated  tempera¬ 
tures,  thus:  2CuO  4-  2KSCN  =  Cu2S  4-  K2S  4-  2CO  4-  N2  and  4CuaS  + 
K2B  4-  KSCN  —  K.2Cu8S6  4-  KCN.  With  molybdenum  oxide,  the  sul¬ 
phides  MoS.2  and  MoS3  were  isolated.  Bismuth  oxide  yielded  bismuth 
sulphide,  mixed  with  the  double  sulphide  Bi2K2S4  when  higher 
temperatures  were  employed.  Chromium  oxide  yielded  the  compound 
K2Cr9S4,  which  forms  glistening,  metallic,  greenish-grey  crystals, 
insoluble  in  warm  hydrochloric  acid,  and  which  at  a  red  heat  decom¬ 
pose  to  form  sulphur  dioxide  and  chromium  oxide.  Its  formation  is 
represented  by  the  equations:  (1)  Cr903  4*  3KSCN  —  Cr2S3  4- 3KCNO, 
(2)  2KCNO  4-  KSON  =  K2vS  4-  KCN  +  2CO  +  (3)  Cr2S84-K2S  = 

K2Cr2S4.  With  ferric  oxide  at  400°,  the  sulphide  K2Fe2S4  was 
produced.  Cobalt  oxide  formed  the  sulphide  K2ConS10,  the  action  of 
nickel  oxide  being  analogous. 

From  the  mixture  of  oxides  obtained  by  heating  uranyl  acetate, 
the  sulphide  U02S  was  isolated.  A.  McK. 

Compound  Thiocyanates  of  Palladium.  Italo  Bellucci  (Atli 
R .  Accad.  Lincei ,  1904,  [v],  13,  ii,  386 — 393). — Palladium  resembles 
platinum  in  forming  double  thiocyanates  of  the  form  Pd(SCX)4X2,  but 
the  corresponding  compounds  derived  from  quadrivalent  palladium 
either  do  not  exist  or  are  unstable,  and  when  attempts  are  made  to  pre¬ 
pare  them  the  bivalent  palladium  compounds  are  always  obtained. 

Palladous  thiocyanate ,  Pd(SCN)2,  forms  a  reddish,  flocculent  precipi¬ 
tate,  which  dissolves  readily  in  potassium  thiocyanate  solution  yielding 
potassium  palladothiocyanate,  Pd(SCN)4K2,  separating  from  water  in 
ruby-red,  acicular  crystals.  This  double  salt,  which  is  best  obtained 
from  potassium  palladochloride  (1  mol.)  and  potassium  thiocyanate 
(4  mols.),  is  a  true  complex  salt,  as  is  seen  from  a  comparison  of  the 
electrical  conductivity  of  its  solutions  with  that  of  the  corresponding 
platinum  compound. 

Silver  palladothiocyanate}  Pd(SCN)4Ag2,  is  an  insoluble,  amorphous, 
red  salt,  whilst  the  barium  salt  is  crystalline  and  very  readily  soluble 
in  water.  The  free  acid  is  unstable  and  could  not  be  prepared. 

T.  H.  P. 

5-Methylbarbituric  Acid.  Emil  Fischer  ( Annalen ,  1904,  336, 
345.  Compare  this  vol.,  i,  37). — 5-Methylbarbituric  acid  has 
been  previously  described  as  isosuccinic-ureide  by  Franchimont  and 
Klobbie  (Abstr.,  1888,  1181).  G.  Y. 

Attempts  to  Synthesise  Nitroacetonitrile.  Wilhelm  Stein- 
kopf  ( Ber .,  1904,  37,  4623 — 4627.  Compare  Katz,  Abstr.,  1904,  i, 
857). — An  attempt  was  made  to  prepare  ethyl  nitroacetate  by  distilling 
potassium  ethyl  malonate,  C02Et*CHCl*C02K,  with  aqueous  potassium 
nitrite,  but  the  principal  product  was  simply  ethyl  chloroacetate 
formed  by  the  decomposition  of  the  malonate  by  water.  Nitro- 
acetamide  (Ratz,  loc.  cit.)  was  obtained  by  heating  Bouveault  and 
Wahl’s  nitroacetic  acid  (Abstr.,  1904,  i,  795)  in  the  form  of  its 
ammonium  salt  with  concentrated  alcoholic  ammonia  for  2  hours  at 
100°;  the  immediate  product  is  ammonium  nitroacetamide,  C2H703N3, 


ORGANIC  CHEMISTRY. 


123 


which  crystallises  in  long,  yellow  needles,  melts  at  152°,  and  on 
treatment  with  dilute  sulphuric  acid  liberates  nitroacetamide,  melting 
at  101 — 102°;  Eatz  gives  the  melting  points  for  these  two  substances 
as  148°  and  98°,  but  the  author,  by  using  Eatz's  method,  obtained 
products  identical  in  melting  point  with  his  own.  W.  A.  D. 

Monomethyl-tin  Derivatives.  III.  Paul  Pfeiffer  [with  Ida 
Heller]  ( Ber .,  1904,  37,  4618 — 4620.  Compare  Abstr.,  1903,  i,  470, 
802,  and  Pope  and  Peachey,  ibid.,  741). — Methylstanniodoform 
(tinmethyl  iodide),  SnMeI3,  is  readily  obtained  by  heating  stannous 
iodide  with  methyl  iodide  for  4  hours  at  160°;  the  best  method  of 
preparing  it,  however,  consists  in  boiling  an  ethereal  solution  of 
magnesium  methyl  iodide  with  stannic  iodide.  W.  A.  D. 

Preparation  of  Cyanides  from  Perrocyanides.  Grossman's 
Cyanide  Patents  Syndicate  (D.E.-P.  156397.  Compare  Abstr., 

1904,  562,  860). — The  iron  alkali  ferrocyanide  (“  Everitt’s  salt  ;,)5 
obtained  in  the  preparation  of  hydrogen  cyanide  from  ferrocyanides, 
may  be  oxidised  to  Prussian  blue  and  then  decomposed  by  an  alkali  in 
order  to  recover  the  ferrocyanide.  The  oxidation,  however,  proceeds 
with  difficulty  with  the  usual  oxidising  agents.  When  air  is  blown 
into  the  solution,  oxidation  takes  place  rapidly.  The  reaction  is  best 
carried  out  by  adding  a  ferrous  salt  and  passing  a  current  of  air 
through  the  boiling  solution.  The  oxidation  takes  place  quantitatively, 
and  the  ferrous  salt  is  continually  regenerated:  3Na2Fe9Cy6  + 
2Fe2Cl6  =  Fe7Cy18  +  3FeCl2  +  6NaCl.  C.  H.  D. 

Preparation  of  Sodium  Ferrocyanide  from  Calcium  Ferro¬ 
cyanide.  Administration  der  Minen  von  Buchsweiler  (D.E.-P. 
155806). — In  the  preparation  of  potassium  ferrocyanide  from  a  solu¬ 
tion  of  calcium  ferrocyanide,  one-half  of  the  calcium  may  be  replaced 
by  the  addition  of  potassium  chloride,  the  sparingly  soluble 
double  salt,  K2CaFe(CN)6,  being  precipitated.  Sodium  does  not 
form  a  similar  salt,  and  the  addition  of  sodium  hydroxide  or 
carbonate  has  therefore  been  necessary  to  remove  the  calcium.  It 
is,  however,  possible  to  separate  the  sodium  ferrocyanide  and  calcium 
chloride,  formed  according  to  the  equation  Ca2Fe(CN)fi  +  4NaCl  = 
Na4Fe(CISr)6  +  2CaCl2,  by  crystallisation,  the  calcium  chloride  remain¬ 
ing  in  solution.  The  sodium  ferrocyanide  is  not  decomposed  during 
evaporation.  C.  H.  D. 

New  Additive  Compounds  of  Tetrahydrobenzene.  L£on 
Brunel  ( Compt .  rend.,  1904,  139,  1029 — 1031.  Compare  Abstr., 
1903,  i,  157,  338). — o-Iodocjc\ohexyl  acetate ,  C6H10I*OAc,  obtained  by 
the  action  of  mercuric  oxide,  iodine,  and  acetic  anhydride  on  cyclo- 
hexene  in  ethereal  solution,  is  a  yellow  oil  with  an  aromatic  odour, 
soluble  in  the  ordinary  organic  solvents,  has  a  sp.  gr.  1*61  at  0°,  and 
decomposes  when  distilled  under  reduced  pressure.  o-Iodocyclohexyl 
propionate ,  C6H10I*CO2Et,  similarly  prepared,  is  a  yellow  oil  having 
a  sp.  gr.  1*64  at  0°. 

The  mercuric  oxide  and  acid  anhydride  in  the  above  reactions  can  be 
replaced  by  the  mercuric  salt  of  the  corresponding  acid. 


M.  A.  W. 
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Preparation  of  Benzene  free  from  Sulphur.  Carl  Schwalbe 
(Zeit.  Farb.  Text.  Ind .,  1904,  3,  461 — 464).— The  carbon  disulphide 
present  in  commercially  purified  benzene  is  best  removed  by  passing 
moist  gaseous  ammonia  through  the  hydrocarbon,  and  subsequently 
washing  it  with  dilute  sulphuric  acid.  The  thiophen  is  most  completely 
eliminated  by  passing  nitrous  fumes,  from  sodium  nitrite  and  sulphuric 
acid,  through  the  liquid,  and  subsequently  shaking  it  two  or  three 
times  with  concentrated  sulphuric  acid.  Shaking  the  oil  with 
sulphuric  acid  containing  nitrous  fumes  is  not  so  advantageous. 

W.  A.  D. 

o-Chloro-m-nitrotoluene-w-sulphonic  Acid.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.B.-P.  154493). — Sodium  hydrogen 
sulphite  converts  o-chlorobenzyl  chloride  into  o-chlorotoluene-w- 
sulphonic  acid,  the  sodium  salt  of  which  crystallises  in  glistening 
leaflets.  On  nitrating  in  sulphuric  acid  solution,  o-ckloro-m-nitrotolu- 
ene-oi-sulphonic  acid  is  obtained.  The  sodium  salt  crystallises  from  hot 
water  in  yellow  needles.  The  chlorine  atom  is  readily  displaced  by 
ammonia  or  amines. 

Permanganates  oxidise  the  acid  to  2-chloro-5-nitrobenzoic  acid. 

C.  H.  D. 

Separation  of  Toluene-o-  and  -jo-sulphonamides.  Rudolf  Barge 
&  Leon  Givandan  (D.R.-P.  154655). — Ammonium  salts  may  be 
employed  in  place  of  acids  or  acid  salts  to  precipitate  toluene-o-  and 
-jt?-sulphonamides  from  the  solutions  of  their  alkali  salts  : 

C6H4Me-S02*NHNa  +  NH4C1  =  C6H4Me*S02’NH2  +  NHa  +  NaCl. 

A  better  fractional  separation  is  obtained  than  when  acids  are  used. 
The  ammonium  chloride  solution  obtained  in  the  preparation  of  the 
sulphoLiamides  from  the  sulphonic  chlorides  may  be  employed,  and  the 
ammonia  produced  may  be  recovered.  C.  H.  D. 

Dibromoanthracene  Tetrabromide.  Felix  Kaufler  and 
M.  Imhoff  (Ber.y  1904,  37,  4706 — 4709). — The  difference  in  melting 
point  between  the  bromoanthraquinone,  prepared  by  Graebe  and 
Liebermann  from  tnbromoanthracene,  and  the  /^-bromoanthraquinone, 
prepared  from  /3-aminoanthraquinone  (Abstr.,  1904,  i,  256),  is  due  to 
the  presence  of  2:6:9:  10-tctrabromoanthracene  in  the  former 
product. 

Tetrabromoanthracene,  prepared  by  heating  dibromoanthracene  tetra¬ 
bromide  at  200°  until  the  evolution  of  bromine  and  hydrogen  bromide 
ceased,  melts  at  298 — 300°,  and,  when  oxidised  in  glacial  acetic  acid 
solution  by  chromic  acid,  forms  dibromoanthraquinoney  which  melts  at 
289 — 290°.  During  the  preparation  of  tetrabromoanthracene,  tri- 
bromoanthracene  was  also  formed.  The  bromoanthraquinone,  prepared 
by  oxidising  the  latter,  melted  at  201 — 202°  and  was  identical  with 
the  /3-compound,  obtained  from  /J-aminoanthraquinone  by  the  diazo¬ 
reaction. 

2  :  6-Diaminoanthraquinone  was  eonvet'ted  into  2  :  6-anthraquinone- 
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tetrazonium  perbromide,  which,  when  heated  at  170°,  formed 
2  :  6-dibromoanthraquinone,  identical  with  the  product  obtained  from 
dibromoanthracene  tetrabromide.  The  bromine  atoms  in  the  tetra- 
bromoanthracene  described  are  accordingly  in  the  2:6:9:  10-position. 

A.  McK. 

Separation  of  the  Three  Dimethylanthracenes  obtained  in 
the  Action  of  Methylene  Chloride  and  Aluminium  Chloride 
on  Toluene.  James  Lavaux  ( Compt .  rend.,  1905,  140,  44 — 45. 
Compare  thisvol.,  i,  43). — Experimental  details  connected  with  the 
working  up  of  the  products  of  the  reaction  are  communicated,  for 
which  the  original  must  be  consulted.  The  three  dimethylanthr¬ 
acenes,  which  are  simply  referred  to  as  A ,  B ,  and  C,  melt  respectively 
at  240°,  244*5°,  and  86°.  H.  M.  D. 

Ullmann  and  Borsum’s  “  Hexaphenylethane  ” ;  Terva- 
lency  of  Carbon.  Alexei  E.  Tschitschibabin  ( Ber 1904,  37, 
4709 — 4715). — The  constitution  of  the  hydrocarbon  described  by 
Ullmann  and  Borsum  as  hexaphenylethane  (Abstr.,  1902,  i,  755) 
is  discussed.  If  this  hydrocarbon  were  hexaphenylethane,  it 
should  undergo  oxidation  to  triphenylcarbinol,  which  it  does 
not  do.  Further,  its  formation  takes  place  under  abnormal  con¬ 
ditions  where  the  presence  of  condensing  agents  is  necessary.  The 
author  supposes  that  the  hydrocarbon  in  question  is  not  hexaphenyl¬ 
ethane,  but  diphenylmethyl-tetraphenylmethane,  formed  in  accordance 
with  the  equation  CPh3*OH  +  C6H5*CHPh2  =  CPh3*C6H4*CHPh9  -f 
H20.  Evidence  for  this  view  is  afforded  by  the  action  of  bromine  on 
the  hydrocarbon,  which  is  proved  to  contain  one  hydrogen  atom,  com¬ 
bined  like  the  hydrogen  atom  of  the  (CH)  group  in  triphenylmethane. 

This  result  makes  it  more  probable  than  before  that  Gromberg’s  tri- 
phenylmethyl  is  in  reality  hexaphenylethane,  especially  since  Gromberg 
himself  has  shown  that  his  hydrocarbon  has  a  molecular  weight 
double  that  corresponding  with  triphenylmethyl. 

Bromine  was  gradually  added  in  direct  sunlight  to  a  solution  of 
Ullmann  and  Borsum’s  hydrocarbon  in  carbon  disulphide.  Only  one 
molecular  proportion  of  bromine  interacted,  and  the  monobromide  was 
produced  in  almost  quantitative  yield  as  faintly  yellowish-red  crystals 
melting  at  240 — 242°.  This  compound  resembles  triphenylbromo- 
methane  and  reacts  readily  with  water,  alcohol,  and  acetic  acid  re¬ 
spectively,  its  action  with  water  being  represented  as  follows : 
CPly C6H4-CPh2Br  +  H20  =  CPh3-C6H4-CPh2-OH  +  HBr.  The  latter 
reaction  proceeds  quantitatively  when  the  solution  of  the  bromide  in 
pyridine  is  decomposed  by  hot  water,  the  car5moZ,CPh3,C6H4*CPh2*OH, 
separating  as  a  white  powder,  which  crystallises  from  a  mixture  of 
benzene  and  light  petroleum  in  glistening  balls  and  melts  at 
220 — 220  5°.  It  forms  a  brownish-red  solution  with  concentrated 
sulphuric  acid,  differing  in  this  respect  from  the  original  hydrocarbon. 

A.  McK. 

Nitrophenylcyanamid.es,  Paul  Pierron  {Bull.  Boc.  chim .,  1905, 
[iff],  33,  69 — 7 4). — o-Nitrophenylcyanamide,  N0.2*C6H4,NH*CN,  ob- 

voh.  lxxxviii.  i,  k 
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tained  by  heating  in  closed  vessels  cyanogen  bromide  dissolved  in  water 
with  o-nitroaniline  in  alcohol,  crystallises  in  bright  yellow  needles, 
melts  at  146°,  is  readily  soluble  in  alcohol,  and  fairly  so  in  ether.  The 
benzoyl  derivative  crystallises  in  almost  colourless  needles  from  alcohol 
and  melts  at  105°. 

m -Nitrophenylcyanamide,  prepared  by  boiling  together  cyanogen 
bromide  and  m-nitroaniline  dissolved  in  a  mixture  of  water  and 
alcohol,  crystallises  in  short,  pale  yellow  needles,  melts  at  130°,  and  is 
soluble  in  alcohol,  less  so  in  ether  or  benzene.  The  benzoyl  derivative 
crystallises  in  pale  yellow  lamellae,  melts  at  109°,  and  is  soluble  in 
alcohol  or  ether  and  less  so  in  benzene. 

p -  Nitrophenylcyanamide,  similarly  prepared,  crystallises  in  bright 
yellow  needles,  melts  at  180°,  and  probably  polymerises  at  the  same  time. 
It  is  very  soluble  in  alcohol,  less  so  in  ether,  and  slightly  so  in  benzene. 
The  benzoyl  derivative  crystallises  in  almost  colourless  lamellae,  melts 
at  131°,  and  is  less  soluble  in  alcohol  than  its  isomer-ides. 

p -Nitrophenyl  carbamide,  obtained  by  heating  the  cyanamide,  dis¬ 
solved  in  alcohol,  with  hydrochloric  acid,  forms  short  prisms  when 
crystallised  by  cooling  a  concentrated  solution  in  alcohol  and  separates 
in  needles  from  alcohol  at  40°;  it  melts  at  238°,  is  soluble  in  alcohol,  and 
slightly  so  in  benzene  or  ether.  On  reduction  with  tin  and  hydro¬ 
chloric  acid,  it  yields  ^-aminophenylcarbamide  (m.  p.  129°),  and  when 
heated  with  hydrochloric  acid  for  from  10  to  12  hours  furnishes 
^-nitroaniline.  T.  A.  H. 

Preparation  of  o-Chlorophenol.  Wilhelm  Lossen  (D.R.-P. 
155631.  Compare  Hazard -FI  am  and,  Abstr.,  1903,  i,  622). — Phenol  may 
be  directly  chlorinated  at  a  low  temperature  in  an  indifferent  solvent, 
such  as  carbon  tetrachloride,  chloroform,  or  a  liquid  hydrocarbon. 
Solutions  of  phenol  and  chlorine  may  be  mixed  or  a  current  of  gaseous 
chlorine  may  be  employed.  The  pure  o-chlorophenol  is  isolated  from 
the  product  in  the  usual  manner.  C.  H.  D. 


Picrolonates  derived  from  Substances  [Amines]  of  Physiologi¬ 
cal  Importance.  J.  Otori  (Zeit.  physiol.  Chem .,  1904,  43,  305—315. 
Compare  Knorr  and  Mathes,  Abstr.,  1899,  i,  462  ;  Steudel,  ibid.,  1903, 
i,  431). — -Pentamethylenediamine  pier donate,  C5H10(NH9  )2,2O10H8O5N4, 
obtained  by  mixing  alcoholic  solutions  of  the  acid  and  of  the  hydro¬ 
chloride  of  the  base,  crystallises  in  slender,  orange-yellow  needles  or 
plates,  begins  to  turn  brown  at  220°,  and  decomposes  sharply  at  250°. 
One  part  dissolves  in  7575  of  water  at  16°  or  357  at  100°,  and  in 
5952  parts  of  cold  or  475  of  boiling  alcohol.  When  prepared  from  the 
carbonate  of  the  base,  it  decomposes  at  the  same  temperature,  250°, 
but  differs  as  regards  its  solubility. 

Tetramethylenediamine  picrolonate  crystallises  in  yellow  needles, 
decomposes  at  263°  when  slowly  heated,  and  is  very  sparingly  soluble. 
One  part  dissolves  in  13,157  parts  of  cold  or  in  653  parts  of  hot  water  ; 
also  in  17,857  parts  of  cold  or  954  of  hot  alcohol. 
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No.  of 
molecules 
of  acid 
combined 
with  one 
of  base. 

One  part  dissolves  in 

Picrolonate  of 

Decomposes 

at 

Water. 

Alcohol. 

Cold. 

Boiling. 

Cold. 

Boiling. 

Methylmnine  . 

2 

244° 

1073 

369 

4717 

133 

Dimethylamine  . 

Trim ethy It  mine  . 

1 

222 

764 

33 

853 

38 

1 

250-252 

1121 

166 

794 

223 

Ethylamine  . 

1 

244 

3846 

93 

1700 

76 

Diethylamine  from  hy¬ 
drochloride  . 

1 

260 

3788 

402 

2941 

213 

Diethylamine  from  carb¬ 
onate  . 

1 

260 

1984 

276 

2193 

297 

Triethylamine  . 

1 

160 

536 

63 

494 

87 

Betaine . 

1 

200 

_ 

_ 

_ 

Choline . 

1  +  11LO-] 

(or  from 
carbonate  at 
192°) 

melts  at  158°, 
decomposes 

1 

Neurine  . 

{ 

i 

at  241  —  245° 
233 

i 

Lysine  . 

1 

246—  252 

readily 

soluble 

J.  J.  S. 


Alkyl  Ethers  of  jo-AlIylphenol.  Albert  Verley  (D.R.-P. 
154654). — jo-Bromoanisole  and  its  homologues  react  with  magnesium 
in  ethereal  solution  to  form  compounds  having  the  constitution 
OMe*C6H4*MgBr,  which  then  react  with  allyl  haloids  forming  p-allyl- 
anisole  and  its  homologues. 

p -AUylanisole,  OMe’CgH^C.^H^,  boils  at  108 — 114°  under  25  mm. 
pressure,  and  is  converted  into  the  propenyl  compound,  anethole,  by 
boiling  with  alcoholic  potassium  hydroxide.  ip-AllylphenetoIe  boils  at 
113 — 114°  under  20  mm.  and  at  224°  under  750  mm.  pressure; 
£?-propenylphenetole  boils  at  241°  under  750  mm.  pressure  and  melts 
at  61°.  C.  H.  D. 

L4-Phenoxy-2-aminobenzenesulphonic  Acid.]  Badische  Anilin- 
&  Soda-Fabrik  (D.R.-P.  156156). — On  heating  a  solution  of 

sodium  4-chloro-3-nitrobenzenesulphonate  and  sodium  phenoxide, 
sodium  \-phenoxy~%nitrobenzenesulphonate ,  0Ph,CGH3(N0?)*S03Na  ,  is 
produced.  It  yields  on  reduction  i-phenoxy-2-aminobenzenesulphonic  acid , 
crystallising  from  water  in  glistening,  white  leaflets.  The  diazo- com¬ 
pound  is  stable  and  dissolves  sparingly  in  water ;  it  yields  a  red  azo¬ 
dye  with  /Lnaphthol.  C.  H.  D. 

Aminoacetylcatechol.  Farbwerke  vorm.  Meister,  Lucius,  & 
Bruning  (D.R.-P.  155632). — Aminoacetylcatechol  may  be  prepared  by 

h  2 
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the  method  employed  for  the  preparation  of  its  alkyl  derivatives 
(Abstr.,  1904,  i,  873),  ammonia  being  used  in  place  of  alkylamines. 
Chloroacetylcatechol  at  first  combines  with  ammonia  to  form  the 
sparingly  soluble  ammonium  salt,  which  then  passes  spontaneously 
into  the  amino-compound,  which  is  isolated  in  the  form  of  its  hydro¬ 
chloride. 

Aminoacetylcatechol ,  C6H3(OH)2’CO’CH2*NH2,  forms  a  crystalline 
powder,  dissolving  sparingly  in  water,  alcohol,  or  ether.  The  hydro¬ 
chloride  crystallises  from  alcohol  in  colourless  leaflets,  decomposing  at 
260°,  and  dissolves  readily  in  water.  C.  H.  D. 

[Alkyl  Ethers  of  o-Tolylcarbinol.]  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R  -P.  154658). — Chloromethyl  alkyl  ethers 
react  with  the  double  compounds  of  magnesium  benzyl  haloids  and 
benzyl  ether,  forming  alkyl  ethers  of  o-tolylcarbinol : 

CH2Cl*OR  +  Ci-Mg-CH2Ph  =  MgCl2  +  C6H4Me-CH2-OR. 

o -Tolylcarbinyl  methyl  ether ,  CGH4Me*CH2*OMe,  is  a  colourless  oil 
with  aromatic  odour  and  boils  at  187 — 188°.  The  ethyl  ether  boils  at 
202  —  203° ;  the  amyl  ether  boils  at  124°  under  15  mm.  pressure. 

C.  H.  D. 

[Colourless  Salts  of  TriphenylcarbinolandDiphenylcarbinol.] 

Rudolf  Lambrecht  and  Hugo  Weil  (Ber.,  1904,  37,  4647). — An 
historical  correction  (compare  Ber.,  1904,  37,  3058).  W.  A.  D. 

Action  of  Light  on  Cholesterol.  Ernst  Schulze  and  Ernst 
Winterstein  (Zeit.  'physiol.  Chem .,  1904,  43,  316 — 319). — When 
cholesterol  is  exposed  to  bright  sunlight  for  some  time,  it  turns  yellow, 
its  melting  point  is  considerably  lowered,  and  it  ceases  to  give  the 
characteristic  reactions  with  acetic  anhydride  and  sulphuric  acid  or 
with  vanillin  and  hydrochloric  acid.  All  these  changes  are  due  to  the 
formation  of  a  small  amount  of  brownish-yellow  substance,  which 
remains  in  the  mother  liquor  when  the  cholesterol  is  crystallised  from 
alcohol.  Cholesterol  is  not  affected  when  sealed  in  a  glass  tube 
containing  carbon  dioxide  and  then  exposed  to  light.  J.  J.  S. 

Cholesterol.  IV.  Adolf  Windaus  (Ber.,  1904,  37,  4753 — 4756. 
Compare  Abstr.,  1904,  i,  49,  667  and  1010.  Compare  Diels  and 
Abderhalden,  ibid.,  880). — Bromocholestanonic  acid  (Abstr.,  1904,  i, 
667),  when  heated  with  glacial  acetic  acid  containing  hydrochloric  acid, 
is  converted  into  the  lactone,  C27H40O5,  of  a  hydroxycholestanonic 
acid  ;  the  lactone  crystallises  from  alcohol  in  long  needles,  melts  after 
sintering  at  192 — 193°,  and  behaves  on  titration  with  cold  aqueous 
sodium  hydroxide  as  a  monobasic  acid,  but  with  the  hot  alkali  as  a 
dibasic  acid.  On  heating  the  lactone-acid  with  10  per  cent,  aqueous 
potassium  hydroxide  for  two  hours,  it  is  transformed  into  a  hydroxy - 
ketodicarboxylic  acid ,  C27H4206,  which  crystallises  from  diluted  acetic 
acid,  melts  at  174 — 175°,  and,  as  it  does  not  give  a  lactone,  is  isomeric 
with  the  acid  corresponding  to  the  lactone  just  described.  This  acid 
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can  be  readily  obtained  by  heating  bromocholestanonic  acid  directly 
with  aqueous  potassium  hydroxide ;  as  it  is  very  resistant  to  chromic 
acid,  it  probably  contains  a  tertiary  hydroxyl  radicle.  W.  A.  D. 

Dehydration  of  a -^oDypnopinacolin.  I.  £gide  Terlinck 
[Bull.  Acad .  Roy.  Bely 1904,  1049 — 1086.  Compare  Delacre  and 
Gesche,  Abstr.,  1904,  i,  32). — The  first  part  of  the  paper  gives  detailed 
descriptions  of  methods  for  the  preparation  and  isolation  of  a -iso- 
dypnopinacolin,  homodypnopinacolin,  and  the  hydrocarbon,  C25H22,  from 
dypnone  or  acetophenone  (compare  Delacre,  Abstr.,  1896,  i,  591  ; 
1900,  i,  603,  and  Gesche,  1900,  i,  604;  1903,  i,  484). 

By  the  dehydration  of  a-?sodypnopinacolin,  the  a-  and  /3-isodypno- 
pinacolenes,  C32H24,  are  formed  (compare  Delacre,  Abstr.,  1896,  i,  591). 
The  dehydration  may  be  brought  about  by  mixtures  of  acetic  acid 
with  sulphuric,  hydrochloric,  or  hydro  bromic  acid,  or  by  acetyl  chloride. 
The  relative  amounts  of  the  two  isomerides  formed  varies  with  the 
nature  of  the  dehydrating  agent  employed,  a  “  strong  ”  acid  favouring 
the  production  of  /3-isodypnopinacolene  (m.  p.  171°)  and  a  feeble  one  the 
formation  of  the  isomeride.  No  evidence  of  the  conversion  of  one 
isomeride  into  the  other  by  the  action  of  these  dehydrating  agents  was 
obtained.  a-isoDypnopinacolene  crystallises  from  acetic  acid  or  alcohol 
in  lamellae,  melts  at  175 ’5°,  and  distils  under  atmospheric  pressure 
with  the  formation  of  a  small  quantity  of  the  /3 isomeride.  When 
heated  with  potassium  hydroxide  at  220°,  it  is  converted  into  a  product , 
Cs2H20O,  which  crystallises  from  chloroform  on  addition  of  ether  in 
needles  or  parallelopipeds  and  melts  at  173°.  With  sulphuric  acid, 
there  is  formed  a  derivative  (sulphonic?)  which  crystallises  in  white 
spangles  and  is  soluble  in  water,  from  which  it  is  reprecipitated  by 
ammonium  chloride.  Nitric  acid,  acting  on  a-^sodypnopinacolene 
dissolved  in  acetic  acid,  converts  it  into  a  m’tfro-derivative,  C32H2302N  ; 
this  crystallises  from  dilute  acetic  acid  or  nitrobenzene  in  hard,  yellow 
crystals  and  melts  at  272°.  On  reduction,  a-isodypnopinacolene  does  not 
yield  definite  products,  but  on  oxidation  by  chromic  acid  in  presence  of 
acetic  acid  a  small  quantity  of  benzoic  acid  is  formed. 

When  the  hydrocarbon  is  dissolved  in  carbon  disulphide  and  treated 
with  a  molecular  proportion  of  bromine,  a  ^romo-derivative,  C32H25Br, 
is  produced,  which  crystallises  in  pale  yellow  needles,  melts  at 
199 — 200°,  and  on  reduction  with  sodium  amalgam  in  presence  of 
alkalis  furnishes  a  series  of  crystalline  products.  When  chloroform  is 
employed  as  the  solvent,  an  isomeric  Jromo-derivative  is  obtained ;  this 
crystallises  in  tablets,  melts  at  192°,  and  furnishes  a  crystalline  reduc¬ 
tion  product  with  sodium  amalgam.  When  the  bromination  is  carried 
out  in  presence  of  acetic  acid,  a  crystalline  product  of  indefinite  com¬ 
position  is  formed.  A  chromo-derivative  forming  large,  cubical 
crystals  is  obtained  when  bromine  (2  mols.)  is  added  to  a-isodypnopina- 
colene  dissolved  in  carbon  disulphide.  When  the  hydrocarbon  is 
mixed  with  reduced  iron  and  excess  of  bromine  added,  a  vigorous  reac¬ 
tion  ensues  and  the  principal  product  is  the  compound  C32H14Br10  ; 
this  crystallises  from  chlorotorm  on  addition  of  ether  in  straw-coloured 
tablets,  retains  chloroform  tenaciously,  develops  a  violet  colour  on 
exposure  to  sunlight,  evolves  hydrogen  bromide  and  becomes  resinous 
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when  heated,  and  when  warmed  with  potassium  hydroxide  in  alcohol 
furnishes  a  bright  red  solution.  1\  A.  H. 

Constitution  of  Anthranil.  Gustav  Heller  (J.  pr>  Chem, ,, 
1904,  [ii],  70,  516—520.  Compare  Abstr.,  1902,  i,  779;  1903,  i, 
827  ;  1904,  i,  160). — A  reply  to  Bamberger  (Abstr.,  1904,  i,  422). 

G.  Y. 


Chloralamino-compounds.  II.  Simon  Gartner  ( Annalen ,  1904, 
336,  229 — 246.  Compare  Abstr.,  1904,  i,  788). — Trichloroethylidene- 
anthranilic  and  and  potassium  cyanide  react  in  aqueous  solution,  at 
the  ordinary  temperature,  to  form  a  product  which,  when  boiled  with 
water,  yields  dichloroacetylanthranilic  acid  (Jackson,  Abstr.,  1881, 
735);  this  is  also  formed  by  the  action  of  dichloroacetic  chloride  on 
anthranilic  acid ;  it  crystallises  in  colourless  needles  or  large,  colour¬ 
less  plates,  melts  at  176—177°,  is  hydrolysed  by  aqueous  sodium 
hydroxide,  or,  less  easily,  by  dilute  sulphuric  acid,  to  anthranilic, 
dichloroacetic,  and  glyeollic  acids,  and  is  reduced  by  sodium  amalgam 
in  aqueous  solution  to  anthranilic  acid.  The  silver  salt, 

C9H603NCl2Ag, 

crystallises  in  rosettes  oP  needles ;  the  ethyl  ester,  C11H1103NC12, 
crystallises  in  rhombic  plates,  melts  at  58 — 60°,  and  boils  at  180  —190° 
under  13  mm.  pressure.  The  silver ,  barium ,  and  calcium  salts  of 
anthranilic  acid  are  described. 

When  boiled  with  acetic  anhydride,  dichloroacetylanthranilic  acid 


forms  the  lactone  of  its  tautomeric 


form,  C6H4< 


N— C-CHCL 
COO 


which 


crystallises  in  long,  colourless  prisms,  melts  at  175°,  is  easily  soluble 
in  acetone  or  chloroform,  and  is  hydrolysed,  when  boiled  with  water, 
to  the  dichloro-acid.  When  boiled  with  20  per  cent,  ammonia  in  a 
reflux  apparatus,  the  lactone  forms  dichloroacetylanthranilimine  (4-keto- 

N— C-CHCb 


2-dichloromethyldihydroquinazoline),C6H4<^ 


co ‘Ah 


which  crys¬ 


tallises  in  thick  rhombohedra,  melts  at  210°,  sublimes  without  decom¬ 
position,  and,  when  dissolved  in  warm  aqueous  sodium  hydroxide,  is 
converted  into  an  ammo-acid.  The  action  of  phenylhydrazine  on  the 
lactone  leads  to  the  formation  of  two  substances  :  a  c/^oro-compound, 
C21Hlg0N501,  which  crystallises  in  red  plates  and  melts  and  decom¬ 
poses  at  248°,  and  a  derivative ,  C21HI7ON5,  which  crystallises  in  glisten¬ 
ing  needles  and  melts  and  partly  decomposes  at  232°.  G.  Y. 


w-Sulphomethylanthranilic  Acid.  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  155628). — Formaldehyde  and  anthranilic  acid  com¬ 
bine  in  aqueous  suspension  or  ethereal  solution  to  form  a  condensation 
product,  separating  in  yellowish-white  crystals  melting  at  about 
145 — 150°,  insoluble  in  water  or  dilute  acids,  readily  soluble  in 
acetone.  The  compound  becomes  luminous  on  rubbing.  Sodium 
sulphite  converts  it  into  w -sulphoinethylanthranilic  acid  (sulphite  com¬ 
pound  of  methyl eneanthranilic  acid),  which  reacts  with  metallic 
cyanides  to  form  w-cyanomethylanthranilic  acid  (compare  Abstr., 
1903,  i,  336).  C.  H.  D. 
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a- Amino-acids.  Emil  Erlenmeyer,  jun.  (Anncilen,  1904,  337, 
205 — 221). — An  account  is  given  of  the  various  methods  of  preparing 
a-amino-acids,  including  some  recent  and  new  methods  devised  by  the 
author,  in  which  aldehydes  are  condensed  with  glycine  and  analogous 
substances.  The  synthesis  of  a-amino-/2-hydroxy-acids  by  similar 
methods  is  also  described.  The  paper  concludes  with  a  discus¬ 
sion  of  the  state  of  our  knowledge  of  the  property  exhibited  by  the 
methylene  group  of  inducing  condensation  with  various  substances. 

K.  J.  P.  0. 


Synthesis  of  some  a-Amino-/3-hydroxy~acids.  Emil  Erlen¬ 
meyer,  jun.,  and  F.  Bade  (. Annalen ,  1904,  337,  222 — 235.  Compare 
preceding  abstract). — The  number  of  aldehydes  which  are  able  to 
condense  with  glycine  forming  a  amino-/Thydroxy-acids  is  very  limited. 
Neither  vanillin  nor  salicylaldehyde  will  condense  in  this  manner. 
o-Methoxybenzaldehyde  (2  mols.),  however,  condenses  with  glycine 
(1  mol.)  when  they  are  shaken  together  in  the  presence  of  a  50  per 
cent,  solution  of  sodium  hydroxide  to  which  alcohol  has  been  added ; 
the  product  solidifies,  a  mixture  of  two  substances  being  formed  which 
are  separated  by  crystallisation  from  alcohol.  The  less  soluble  is  the 
sodium  salt,  0Me*CdH4-CH(0H)*C(N!CH*CdH4-0Me)-C02Na,iEt0H, 
which  forms  rhombs.  The  free  acid  could  not  be  obtained,  but  its 
acetyl  derivative,  0Me*C6H4*CH(0Ac)-C(NI0H-C6H4*0Me)-C02H,H20, 
is  obtained,  together  with  a  neutral  yellow  substance,  when  the 
sodium  salt  is  heated  with  acetic  anhydride  at  100°;  it  forms  crystals, 
becoming  yellow  at  210°  and  decomposing  at  216°.  When  a  solution  of 
the  sodium  salt  is  treated  with  dilute  acetic  acid,  o -methoxy phenyl  serine, 
0Me'CGH4-CH(0H)*UH(NH2)-C02H,H20,  is  obtained,  o-methoxy- 
benzaldehydo  being  eliminated  ;  this  acid  crystallises  in  leaflets 
very  soluble  in  water,  and  melting  and  decomposing  at  179° ;  the  hydro¬ 
chloride  is  a  crystalline  powder,  and  the  copper  salt  a  greyish-blue, 
insoluble  powder.  When  heated  with  acetic  anhydride,  the  amino-acid 


is  converted  into  the  oxazole, 


OMe-CGH4-CH:C< 


N—CMe 
CO-0  ’ 


which 


crystallises  in  yellow  leaflets  melting  at  156° ;  it  is  identical  with  the 
yellow  substance  formed  when  the  sodium  salt  is  heated  with  acetic 
anhydride.  On  boiling  the  oxazole  with  sodium  hydroxide,  it  is 
converted  into  the  acid,  0Me*CdH4-CH!C(NHAc)-C02H,  which  crystal¬ 
lises  in  small  needles  melting  and  decomposing  at  214°. 

The  soluble  substance  formed  in  the  condensation  is  best  prepared 
by  using  3  mols.  of  the  o-methoxybenzaldehyde,  and  is  a  com¬ 
pound  formed  by  condensation  of  3  mols.  of  the  aldehyde  with  glycine, 
OMe-CdH4-CH(OH)-CH(C6H4-OMe)-N:CH-C6H4-OMe  ;  it  crystallises 
in  needles  melting  at  134°,  and  in  alcohol  gives  an  alkaline  reaction. 
When  heated  with  acetic  anhydride,  it  yields  an  acetyl  derivative 
melting  at  170°.  On  warming  with  hydrochloric  acid  at  100°, 
the  free  base ,  OMe-C6H4-CH(OH)-CH(NH2)-CdH4-OMe;  is  obtained, 
crystallising  in  needles  melting  at  136°;  the  platinichloride  crystallises 
from  alcohol  and  melts  at  197°.  When  heated,  the  base  decomposes 
into  o-methoxybenzaldehyde  and  o -methoxybenzylamihe  ( o-anisamine ), 
which  is  an  oil ;  the  hydrochloride  crystallises  in  long  needles  melting 
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at  149°,  and  the  platinichloride ,  (C8IIn0N)2,H2PtCl6,2^H20,  in  dark 
yellow  leaflets  melting  and  decomposing  at  189°.  K.  J.  P.  0* 

Unsaturated  Compounds.  II.  F.  Willy  Hinrichsen  ( Annalen , 
1904,  336,  323—344.  Compare  Abstr.,  1902,  i,  129  ;  1904,  i,  1012).— 
[With  Oscar  Lohse.] — When  acted  on  by  bromine  in  chloroform  solu¬ 
tion,  ethyl  a-cyanocinnamenylacrylate  forms  a  dtbromide, 

CHPhBr-CHBr*CH:C(CN)-C02Et, 

which  melts  at  98°,  and  is  oxidised  by  chromic  acid  in  glacial  acetic 
acid  solution  to  the  dibromide  of  cinnamic  acid.  The  dibroruide  of 
cyanocinnamenylacrylic  acid  melts  at  187°  and  yields  the  ethyl  ester 
melting  at  98°. 

Cin?iamylidenemalono7iitrile1  CHPh!CH*CH!C(CN)2,  obtained  by 
the  condensation  of  cinnamaldehyde  with  methylene  dicyanide  in  pre¬ 
sence  of  sodium  ethoxide,  crystallises  in  slender,  yellow  needles,  melts 
at  128°,  and  forms  a  white,  crystalline  dibromide, 

CHPhBr*CHBr*CH!C(CN)2, 

which  melts  at  130°,  and,  on  oxidation,  yields  benzoic  and  dibromo- 
hydrocinnamic  acids. 

[With  Marie  Feimer.] — When  oxidised  with  potassium  perman¬ 
ganate  in  acetone  solution,  methyl  a-nitrophenylcinnamenylaerylate 
yields  dibromohydrocinnamic  acid,  jo-nitrobenzoic  acid,  and  an  acid 
which  melts  at  110 —  120°  and  may  be  phenylbromolactic  acid. 

[With  Oscar  Lohse.] — Cinnamaldehyde  neither  reacts  in  presence 
of  sodium  ethoxide  with  a  methyl  group  except  in  the  cases  of  acetone 
and  acetophenone,  nor  with  methylene  unless  it  is  combined  with  two 
nitrile  groups  or  with  one  nitrile  and  one  other  slightly  acid  group.  Other 
aldehydes  also  take  part  in  the  reaction.  The  following  new  substances 
prepared  by  this  reaction  are  described  : 

a-Cyanocitrylideneacetic  acid ,  CjgH-^OgN’,  obtained  by  the  action  of 
citral  on  ethyl  cyanoacetate,  and  hydrolysis  of  the  product,  forms  small, 
yellow  crystals  and  melts  at  150°. 

o-Hydroxybenzylidene  malononitrile ,  OH*C6H4*CHIC(CN)2,  obtained 
from  salicyl aldehyde  and  malononitrile,  forms  yellow  crystals  and 
melts  at  183 — 184°. 

Methoxybenzylidenemalononitrile ,  OMe*C0H4*CH#.C(CN)2,  from  anis- 
aldehyde  and  malononitrile,  crystallises  in  slender,  white  needles 
and  melts  at  110°. 

On  addition  of  sodium  ethoxide  to  the  alcoholic  solution  of  cinnam¬ 
aldehyde  and  chloroacetonitrile,  a  precipitate  of  sodium  chloride  is 
formed,  and  a  dark  oil  is  obtained  on  evaporation  of  the  alcohol. 

a.  y. 

Isomeric  Esters  of  Orthoketo-acids.  Guido  Goldschmiedt 
and  Alfred  Lipschitz  (Monatsh.,  1904,  25,  1164 — 1176.  Compare 
Abstr.,  1904,  i,  168  ;  Meyer,  Abstr.,  1904,  i,  747). — When  heated  with 
acetic  anhydride,  o-fluorenoylbenzoic  acid  forms  an  acetyl  derivative 
which  crystallises  in  matted,  white  needles,  sinters  at  120°,  and  melts 
and  is  converted  into  fluorenoylbenzoic  anhydride  at  150 — 160°.  The 
oxime  of  the  anhydride  melts  and  decomposes  at  237 — 238°,  is  insoluble 
in  dilute  aqueous  potassium  hydroxide,  and  dissolves  in  concentrated 
sulphuric  acid  to  a  lemon-coloured  solution 
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Fluorenonoylbenzoic  acid ,  obtained  by  oxidation  of  o-fluorenoyl- 
benzoic  acid  with  alkaline  permanganate,  is  yellow  and  crystalline  and 
melts  at  248 — 250°.  Methyl  jluorenonoylbenzoate ,  C20HnO2’CO2Me, 
obtained  by  the  action  of  methyl  iodide  on  the  silver  salt  or  of 
methyl-alcoholic  sulphuric  acid  on  the  acid,  melts  at  160 — 162°  and 
dissolves  in  concentrated  sulphuric  acid  to  a  lemon-yellow  solution. 
An  isomeric  methyl  ester  is  formed  by  warming  the  acid  with  thionyl 
chloride  and  treating  the  product  with  methyl  alcohol ;  it  melts  at 
184 — 186°  and  dissolves  in  concentrated  sulphuric  acid  to  a  red  solu¬ 
tion.  The  acetyl  derivative  obtained  by  heating  the  acid  with  acetic 
anhydride  melts  at  178 — 180°  and  dissolves  in  concentrated  sulphuric 
acid  to  a  red  solution. 

Methyl  naphthoylbenzoate ,  C7H110,C02Me,  obtained  by  esterifying 
the  acid  with  methyl  alcohol  and  concentrated  sulphuric  acid  or 
hydrogen  chloride,  by  treatment  of  the  silver  salt  with  methyl  iodide, 
or  by  the  action  of  methyl  alcohol  on  the  acid  chloride  obtained  by 
means  of  thionyl  chloride,  forms  large,  glistening,  monoclinic  crystals 
[a  :  b  :  c  =  1*3561  : 1  :  1*0897  ;  /?  =  74°],  melts  at  117 — 120°,  and  dis¬ 
solves  in  concentrated  sulphuric  acid  to  an  intensely  yellow  solution 
which  slowly  becomes  red.  The  isomeric  methyl  ester  is  formed  by  the 
action  of  methyl  alcohol  on  the  acid  chloride  obtained  by  means  of 
phosphorus  trichloride  or  pentachloride ;  it  separates  from  methyl 
alcohol  in  monoclinic  crystals  \a  :  b  :  c  —  0*6138  : 1  :  T5430;  /?  =  67°16/], 
melts  at  134 — 137°,  and  dissolves,  as  does  the  free  acid,  in  con¬ 
centrated  sulphuric  acid  to  a  violet  solution. 

Ethyl  fluorenonecarboxylate,  which  melts  at  84 — 86°  (Abstr.,  1903, 
i,  161),  is  also  obtained  by  the  action  of  ethyl  iodide  on  the  silver 
salt,  by  esterification  with  alcohol  and  sulphuric  acid,  or  by  treatment 
with  alcohol  of  the  acid  chloride  prepared  by  means  of  phosphorus 
trichloride.  The  methyl  ester,  C13H7OC02Me,  prepared  by  the  various 
methods,  crystallises  in  glistening,  yellow  needles,  melts  at  86 — 89°, 
and  dissolves,  like  the  free  acid,  in  concentrated  sulphuric  acid  to  a 
red  solution.  No  second  ethyl  or  methyl  ester  of  fluorenonecarboxylic 
acid  could  be  obtained.  G.  Y. 

Isomeric  Esters  of  Aromatic -Keto- acids.  Hans  Meyer 
( Monatsh .,  1904,  25,  1177 — 1195.  Compare  Abstr.,  1904,  i,  747  ; 
Goldschmiedt  and  Lipschitz,  preceding  abstract). — o-Benzoylbenzoic 
chloride,  prepared  by  the  action  of  thionyl  chloride  on  the  acid  and 
the  excess  of  the  reagent  removed  by  a  current  of  dry  air  at  50°  under 
reduced  pressure,  is  a  colourless,  viscid  oil  which  does  not  solidify  when 
strongly  cooled,  or  on  addition  of  a  crystal  of  the  acid  chloride 
which  melts  at  68 — 71°.  It  distils  at  330—350°,  decomposing  into 
hydrogen  chloride  and  anthraquinone,  and  when  treated  with  concen¬ 
trated  aqueous  ammonia  at  0°  yields  the  amide,  which  is  also  formed 
by  the  action  of  ammonia  on  either  of  the  methyl  esters.  In  the  pre¬ 
sence  of  aluminium  chloride,  the  liquid  acid  chloride  reacts  with  benz¬ 
ene  to  form  phthalophenone. 

o-Benzylbenzoic  acid,  prepared  by  Ullmann’s  method  (Abstr.,  1896,  i, 
5  63),  crystallises  in  long  needles;  the  silver  salt  crystallises  in  needles  and, 
with  methyl  iodide,  forms  the  methyl  ester,  which  is  also  obtained  by 
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conversion  of  the  acid  into  its  chloride  by  means  of  thionyl  chloride 
and  treatment  of  the  product  with  methyl  alcohol.  It  is  a  colourless 
liquid,  which  has  a  pleasant  odour,  and  is  oxidised  by  chromic  acid  to 
the  ddactone  of  dihydroxy  tetraphenylethanedicarboxylic  acid  (Ull- 
mann,  loc .  cit.).  The  esters  of  o-benzoylbenzoic  acid  are  reduced  by 
zinc  and  acetic  acid  to  the  lactone  of  benzhydrylbenzoic  acid  and  a 
small  amount  of  a  less  fusible  product  which  contains  no  methoxy- 
group.  The  action  of  phenylhydrazine  on  the  isomeric  esters,  in  ab¬ 
sence  of  a  solvent,  leads  to  the  formation  of  Roser’s  phenyl hydrazone 
(Abstr.,  1885,  797),  which  melts  at  162 — 163°  instead  of  at  180 — 182°, 
as  stated  by  that  author. 

Methyl  £>-toluoyl-o- benzoate,  obtained  by  the  action  of  alcohol  and 
sulphuric  acid  on  the  acid,  or  of  methyl  sulphate  on  the  potassium 
salt,  melts  at  61°  •  previous  authors  have  given  the  melting  point  as 
54°  and  66°.  The  isomeric  methyl  ester,  formed  by  the  action  of 
methyl  alcohol  on  the  liquid  acid  chloride,  which  is  obtained  by  means 
of  thionyl  chloride,  melts  at  71 — 72°,  is  less  soluble  than  its  isomeride, 
and  gives  an  intensely  yellow  coloration  with  concentrated  sulphuric 
acid.  A  mixture  of  equal  amounts  of  the  two  isomeric  esters  melts 
at  48—49°. 

Methyl  \>-hy  dr  oxybenzoyl  benzoate,  formed  by  the  action  of  sulphuric 
acid  and  methyl  alcohol  on  the  acid,  melts  at  134°.  The  isomeric  ester 
obtained  by  the  thionyl  chloride  method  melts  at  134 — 135°  and  dis¬ 
solves  in  concentrated  sulphuric  acid  to  an  intensely  orange-yellow 
solution.  A  mixture  of  the  two  esters  melts  at  112 — 114°. 

The  methyl  ester  of  tetraeidorobenzoylbenzoic  acid,  which  is  obtained 
by  shaking  the  potassium  salt  with  methyl  sulphate  in  aqueous  solu¬ 
tion,  crystallises  in  needles  and  melts  at  92°.  The  chloride  formed  by 
the  action  of  thionyl  chloride  on  the  acid  is  crystalline,  melts  at 
179 — 180°,  and,  when  boiled  with  methyl  alcohol,  yields  the  second 
methyl  ester,  which  crystallises  from  a  mixture  of  chloroform  and 
methyl  alcohol  and  melts  at  154°  (Kircher,  Abstr.,  1887,  831). 

The  action  of  d»azomethane  on  o-benzoylbenzoic,  £>-toluoyl-o-benzoic, 
and  tetraeidorobenzoylbenzoic  acids  leads  to  the  formation  of  the 
more  fusible  methyl  esters.  It  is  probable  that  the  free  o-keto-acids 
and  their  more  fusible  esters,  which  are  therefore  the  i^-esters,  have 
the  lactonic  constitution.  G.  Y. 

Introduction  of  Nitrogen  into  the  Santonin  Molecule,  and 
the  Physiological  Behaviour  of  Certain  Santonin  Derivatives. 

Edgar  Wedekind  (Zeit.  physiol.  Chem .,  1904,  43,  240 — 248.  Compare 
Abstr.,  1904,  i,  60). — Benzene  azodesmotroposantonin  (Abstr.,  1903, 
i,  542),  on  reduction  with  stannous  chloride  and  hydrochloric  acid, 
yields  the  hydrochloride  of  d-aminosantonous  acid , 

CH2-CH2-C*CMe:C-NH2 

C02H-CHMe-CH-CH2-C*CMe:C*0H  * 

It  crystallises  in  plates,  which  tend  to  turn  red  on  exposure  to  the  air, 
is  dextrorotatory,  and  its  aqueous  solutions  have  a  strong  acid  re¬ 
action.  The  ammo-acid  crystallises  from  alcohol  in  colourless  needles, 
melting  at  206°,  and  is  only  sparingly  soluble  in  water. 

Santonin,  desmotroposantonin,  santonic  acid,  and  the  above  hydro- 
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chloride  have  been  examined  from  a  physiological  point  of  view. 
Although  santonin  acts  as  a  strong  poison  when  taken  into  the  human 
system,  none  of  these  four  compounds  has  any  appreciable  toxic  effect 
on  lower  animals,  and  only  santonin  itself  appears  to  be  capable  of 
destroying  ascarides.  J.  J.  S. 

Glycollic  Acid  Derivatives  of  Pyrogallol  and  its  Alkyl  Ethers. 

Aktien-Gesellschaft  fur  Aniun-Fabrikation  (D.R-P.  155568). — 
Pyrogallol  and  its  alkyl  ethers  combine  with  chloroacetic  acid  on  bail¬ 
ing  with  sodium  hydroxide  in  a  reflux  apparatus  or  in  an  open  vessel, 
the  volume  of  the  solution  being  maintained  constant.  The  condensa¬ 
tion  product  separates  on  acidifying  with  hydrochloric  acid,  and  may 
be  recrystallised  from  water. 

Pyrogallolgly  collie  acid,  C6H3(0H)2*O*CH2*CO2H,  melts  at  153 — 154° 
and  dissolves  readily  in  alcohol  or  hot  water,  sparingly  in  cold  water, 
ether,  or  benzene ;  the  alkaline  solution  becomes  brown  in  air.  Pyro- 
galloldigly  collie  acid ,  OH,06ki3(O'CH2*CO2H)2,  is  similar,  but  its 
alkaline  solution  does  not  darken  in  air. 

Pyrogallol  ethyl  ether  diglycollic  acid ,  OEt#Ct.H3(O*0H2*CO2H)2,  crys¬ 
tallises  from  benzene  and  melts  at  108 — 109°  ;  'pyrogallol  diethyl  ether 
glyciUic  acid,  G\.H3(0Et)20*CH2*C02H,  melts  at  82 — 83°.  The  poison¬ 
ous  character  of  pyrogallol  disappears  in  these  derivatives.  C.  H.  D. 

Decomposition  of  Gallotannic  Acid.  Fkanz  Utz  ( Chem .  Zeit., 
1905,  29,  31). — When  tannin  is  boiled  with  dilute  hydrochloric  acid, 
dextrose  is  first  formed  and,  on  further  boiling,  laevulose  and  furfur- 
aldehyde.  A.  McK. 

Interaction  of  Pnenylearbimide  with  1 : 3-Dicarbonyl 
Compounds.  Walter  Dieckmann,  J.  Hoppe,  and  Richard  Stein 
(Ber.,  1904,  37,  4627 — 4638.  Compare  Abstr. ,  1904,  i,  847, 
873). — The  majority  of  acyclic  1  :  3-dicarbonyl  compounds,  for  example, 
ethyl  benzoylacetate,  acetylacetone,  benzoylacetone,  dibenzoylmethane, 
and  ethyl  malonate,  interact  with  phenylcarbimide  giving  0-carbanilides, 
according  to  the  equation  : 

R*CO*C H2-COR'  +  PhNICO  =  R*CO*CH(CO*R')-CO*N HPh  ; 
that  the  products  are  not  O-carbanilides,  as  has  been  assumed 
previously  in  several  cases,  for  instance,  those  of  dibenzoylmethane 
and  benzoylacetone,  is  shown  by  the  fact  that  they  have  an  acid 
character,  give  the  ferric  chloride  reaction,  and  are  hydrolysed 
according  to  Claisen’s  rule,  exemplified  by  the  equation  : 
CH3*CO-CHBz-CO-NHPh  +  KOH  =  CH3-C02K  +  CH2Bz-CO-NHPh. 
These  C-carbanilides,  however,  are  produced  either  at  the  ordinary 
temperature  or  at  100°  only  in  presence  of  traces  of  alkali,  for  example, 
that  imparted  by  soda-glass.  In  the  case  of  alkyl-substituted  ethyl 
acetoacetates  and  acyclic  1  :  3-diketones,  the  interaction  with  phenyl¬ 
carbimide,  even  in  presence  of  alkali,  takes  place  extraordinarily 
slowly,  but  traces  of  a  (7-carbanilide  appear  to  be  formed. 

In  all  these  cases,  the  formation  of  an  O-carbanilide  could  not  be 
detected.  On  the  other  hand,  the  dihydroresorcins,  like  phenols  in 
absence  of  alkali,  give  at  once  O-carbanilides ;  the  hydroxymethylene- 
compounds,  however,  although  giving  O-carbanilides,  require  the  pre- 
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sene©  of  traces  of  alkali  to  initiate  the  action.  When  an  alkali  is  used 
in  the  case  of  the  dihydroresorcins,  instead  of  getting  an  0-carbanilide,  a 
(7-carbanilide  is  produced ;  an  alkali  transforms,  for  instance, 

nn^CH:C(0*C0'NHPhWnTT 
LU^CH9 - CHPlr  ^  - 

into  m<-C(CO-SHFh):ClOH)>f,H  in  a  few  minutes  at  100°.  The 

analogous  transformation  of  the  0*carbanilide  of  hydroxymethylene 
acetophenone  into  the  G-carbanilide,  CHBz!CH*0*CO*NHPh  — >- 
OH’CHiCBz’CO’NHPh,  can  be  effected  by  heating  it  in  ethereal 
solution  with  dry  potassium  carbonate.  In  the  case  of  phloroglucinol, 
no  interaction  with  phenylcarbimide  occurs  at  100°  when  an  alkali  is 
absent ;  the  addition  of  a  trace  of  sodium  carbonate  gives  rise  to  a 
substance  which,  differing  from  Goldschmidt’s  tricarbanilide,  is 
undoubtedly  the  6>-tricarbanilide. 

These  facts  show  that  the  use  of  phenylcarbimide  in  ascertaining  the 
structure  of  isodynamic  substances  is  subject  to  considerable  limita¬ 
tions.  The  new  compounds  obtained  in  investigating  the  foregoing 
cases  are  as  follows  : 

Ethyl  benzoylmalonanilate ,  OH,CPhlC(C02Et)*CO*NHPh,  obtained 
from  ethyl  benzoylacetate  and  phenylcarbimide,  crystallises  from 
alcohol  in  colourless  needles  and  melts  at  142 — 143°  ;  on  hydrolysis  with 
alcoholic  potassium  hydroxide,  it  gives  benzoic  acid  and  malonanilic  acid. 

Ethyl  acetylbenzylmalonanilate ,  CH2Ph,CAc(C02Et),C0*NHPh, 
could  not  be  isolated  in  the  case  of  the  interaction  of  ethyl  benzyl- 
acetoacetate  with  phenylcarbimide,  but  its  formation  is  evident  from 
the  fact  that  the  product  on  hydrolysis  gives  a-carboxydihydrocinnam- 
anilide,  CH2Ph,CH(C02H),C0*NHPh,  which  crystallises  from  alcohol 
in  colourless  needles  and  decomposes  on  melting,  giving  dihydrocinnam- 
anilide  ;  the  latter  melts  at  97°,  not  at  92°  as  previously  stated. 

Diacetylacetanilide ,  CHAc2*CO*NHPh,  prepared  from  acetylacetone, 
crystallises  from  alcohol  in  colourless  needles  and  melts  at  117 — 119°. 
Benzoylacetylacetanilide ,  CH3*C(OH)!CBz*CO*NHPh,  obtained  from 
benzoylacetone,  forms  colourless  needles,  melts  at  126°,  and  on 
hydrolysis  gives  benzoylacetanilide.  Dibenzoylacetanilide, 

CHBz2*CO*]SrHPh, 

obtained  by  the  action  of  phenylcarbimide  on  dibenzoylmethane,  gives 
on  hydrolysis  benzoic  acid  and  benzoylacetanilide. 

Dicarbethoxy acetanilide  (ethyl  (7-carbanilinomalonate), 

CH(C02Et)2*C0*NHPh, 

separates  from  alcohol  in  colourless  crystals,  melts  at  122°,  and,  on 
hydrolysis,  gives  malonic  acid  monanilide. 

The  O'Carbanilide  of  dimethyldihydroresorcin, 

Co<gg;g^.">0H, 

crystallises  from  benzene  in  colourless  needles,  melts  at  105 — 106°, 
and  on  hydrolysis  gives  methyd  phenylcarbamate  and  dimethyl¬ 
dihydroresorcin. 

Dimethyl  dihydroresorcin  Q>-carbanilide , 

c<(0„_C(OH,>CHii 
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crystallises  from  alcohol,  melts  at  93 — 94°,  and  is  not  attacked  by 
methyl  alcoholic  potassium  hydroxide. 

Phenyldihydroresorcin  0-  ccirbanilide , 


nn^CH:C(0-C0-NHPhKntT 

- - —  CHPh^CH2> 

crystallises  from  benzene  and  melts  between  130°  and  184°,  decompos¬ 
ing  into  its  components.  The  C -cavbanilide, 

m^C(CO-NHPh):C(OHWpTT 
uuvCH2 - CHPlr  U±±2J 

melts  at  136°  and  is  not  hydrolysed  by  alcoholic  potassium  hydr¬ 
oxide.  The  isomeric  Q-carb  anilide,  co<'cn  '•  cHPh-^CH  ‘  °0- NHPh  > 

obtained  from  ethyl  cinnamate  and  sodioacetoacetylanilide,  crystallises 
from  alcohol  and  melts  at  196 — 197°. 


From  hydroxymethyleneacetophenone,  the  0 -carbanilide, 

CHBzICH-O-CO-NHPh, 

is  obtained ;  it  crystallises  from  benzene  in  colourless  needles,  melts  at 
123 — 125°,  and  is  easily  hydrolysed  into  its  constituents.  The 
C -carbanilide,  NHPh*CO*CBz!CH*OH,  crystallises  from  benzene,  melts 
at  93 — 94°,  and  is  only  very  slowly  hydrolysed  by  alcoholic  potassium 
hydroxide,  giving  then  formic  acid  and  benzoylacetanilide. 

Phloroglucinol-O-tricarbanilide,  C(.H3(0*C0*NHPh)3,  crystallises 
from  alcohol  or  glacial  acetic  acid,  melts  at  190 — 191°,  and  is  easily 
hydrolysed  into  phloroglucinol  and  methyl  phenylcarbamate.  Diethyl 
phloroglucinoldicarboxylate  O-tricarbanilide, 

(602Et)2-C6H(0*C0-NHPh)3, 

melts  at  150  —155°  and  is  also  easily  hydrolysed.  W.  A.  D. 


Esterification  by  means  of  Sulphuric  Acid.  II.  Hans  Meyer 
(. Monatsh 1904,  25,  1201 — 1214.  Compare  Abstr.,  1904,  i,  216). — 
Methyl  anthranilate  is  formed  in  92  per  cent,  yield  when  anthranilic 
acid  is  dissolved  in  concentrated  sulphuric  acid.  Methyl  ip-aminomesityl- 
ate ,  formed  by  the  same  method,  melts  at  93°.  Methyl  o-aminomesityl - 
ate  melts  at  39°  and  has  a  slight  odour  resembling  that  of  ethyl 
benzoate.  By  this  method  of  esterification,  4  grams  of  hemimellitic 
acid  yields  2’ 3  grams  of  the  trimethyl  and  1*2  grams  of  the  diethyl 
ester.  The  esters  were  obtained  in  the  same  proportion  when  5 
grams  of  the  acid  were  boiled  with  10  grams  of  sulphuric  acid  and  50 
grams  of  methyl  alcohol  (compare  Graebe  and  Leonhard t,  Abstr  ,  1896, 
i,  437  ;  Meyer,  Abstr.,  1896,  i,  547).  When  treated  with  thionyl 
chloride,  dimethyl  hydrogen  hemimellitate  is  converted  into  its  crystal¬ 
line  chloride ,  which  melts  at  84 — 87°,  and,  when  treated  with  absolute 


alcohol  and  barium  carbonate,  forms  the  dimethyl  ethyl  ester, 

PTT<^CH,C(C02Me)^>ptpQ  p 

CH^CH:C(C02MepC  C°2*ifc* 

This  is  a  colourless  oil,  having  an  odour  of  apples,  and,  when  shaken  with 
W-sodium  hydroxide  solution,  yields  ethyl  dihydrogen  hemimellitate, 

CH<^Qg.^|QQ2^|^>C*C02Et,  which  crystallises  in  needles,  melts  at 

175°,  and  is  formed  when  hemimellitic  anhydride  is  boiled  with 
alcohol. 
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When  dissolved  in  sulphuric  acid  and  heated  with  methyl  alcohol 
in  a  benzene-bath,  mellitic  acid  forms  the  pentamethyl  ester  ;  at  100° 
a  mixture  of  this  with  the  hexamethyl  ester  is  obtained,  whilst  at 
120—125°  the  latter  preponderates  very  largely.  Pentamethyl  hydrogen 
mellitate  crystallises  in  long,  silky,  glistening  needles  and  melts  at 
141 — 144°.  Gb  Y. 


Lichens  and  their  Characteristic  Constituents.  IX.  Oswald 
Hesse  ( J .  pr.  Chem .,  1904,  [ii],  70,  449 — 502,  561.  Compare  Abstr., 
1898,  i,  378,  531,  679  ;  1899,  i,  381  ;  1901,  i,  85,  149,  595;  1902,  i, 
680  ;  1903,  i,  702).—  Cladonia  squamosa  {C.  frondosa)  was  gathered 
from  a  boulder  in  the  upper  Bennbach  Thai  near  Wiklbad  ;  as  with  the 
var.  ventricosa,  the  only  characteristic  constituent  found  was  squamatic 
acid.  When  treated  with  concentrated  aqueous  potassium  hydroxide, 
this  acid  forms  delicate,  white  needles,  probably  of  the  potassium  salt, 
which  gradually  redissolve,  when,  on  addition  of  water,  the  solution 
becomes  blood-red  ;  the  barium  salt  forms  a  white,  voluminous,  floccu- 
lent  precipitate. 

Cladonia  (Cladina)  destricta  contains  £-usn’c  and  squamatic  acids,  a 
pigment  which  forms  a  blue  compound  with  aqueous  sodium  hydroxide, 
and  an  indifferent  compound,  cladestin,  which  forms  a  white,  micro¬ 
crystalline  powder,  becomes  yellow  at  240°,  melts  at  252°,  and  gives 
a  dark  red  coloration  with  ferric  chloride  in  alcoholic  solution. 
Zopfs  destrictic  acid  (Abstr.,  1903,  i,  763)  was  possibly  squamatic 
acid  ;  no  trace  of  a  colourless  compound  crystallising  in  leaflets  could 
be  found. 

Cladonia  furcata  (C.  racemosa ,  C .  recurva)  was  obtained  from 
the  woods  in  the  neighbourhood  of  the  Waldeck  Ruin,  between 
Talmiihle  and  Teinach  stations,  in  Wurtemberg  ;  it  yields  traces  of 
an  acid,  which  crystallises  in  small,  colourless  scales,  and  gives  a  red 
coloration  with  ferric  chloride  and  a  wax-like  substance  which  is 
soluble  in  ether.  Cetraria  islandica  of  various  origins  yields 
proto-a-lichesteric  acid,  which  is  monobasic,  forms  the  barium  salt 
(C18H2905)2Ba,  and,  when  heated  with  hydriodic  acid  of  sp.  gr.  17, 
yields  no  alkyl  iodide,  but  is  almost  entirely  converted  into  a  substance 
which  melts  at  70 — 80°;  no  lichesteric  acid  was  obtained  from  the 
moss  (Bohme,  Abstr.,  1903,  i,  316).  In  the  Iceland  moss,  fumaric 
acid  is  present  in  combination  with  protocetraric  acid  as  fumaroproto- 
cetraric  acid,  Cr>2IJ46033, 2 H20,  previously  considered  to  be  identical 
with  protocetraric  acid  (Abstr.,  1898,  i,  534).  It  crystallises  in  small, 
white  needles,  commences  to  decompose  at  240°,  and  at  260°  has 
become  black  without  having  melted  ;  at  higher  temperatures,  a 
sublimate  of  fumaric  acid  is  formed;  it  is  sparingly  soluble  in  water, 
ether,  alcohol,  or  acetone ;  the  alcoholic  solution  has  an  acid  reaction, 
and  gives  a  purple  coloration  with  ferric  chloride  ;  in  concentrated 
sulphuric  acid,  it  dissolves  to  a  dark  red  solution.  When  dissolved  in 
aqueous  alkali  hydroxide,  precipitated  by  the  addition  of  hydrochloric 
acid,  and  again  neutralised  with  the  alkali  hydroxide,  fumaroproto- 
cetraric  acid  is  hydrolysed  to  fumaric  and  protocetraric  acids,  or  to 
diethylprotocetraric  acid  if  the  reaction  takes  place  in  alcohol.  Proto- 
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cetraric  acid,  C54H42027,  forms  spherical,  crystalline  aggregates,  decom¬ 
poses  without  melting  at  250°,  gives  a  purple  coloration  with  ferric 
chloride  in  alcoholic  solution,  and  dissolves  in  concentrated  sulphuric 
acid  to  a  red  solution.  The  barium ,  (C54H390.27)2Ba3,  the  calcium , 
(C54H  g902Y)2Ca3,  and  the  yellow,  amorphous  silver  salt  are  described. 
When  heated  with  methyl  alcohol  in  a  sealed  tube  at  100°,  proto- 
cetraric  acid  forms  the  ^mnethyl  ether,  C54H390?4(0Me)3,  which  crys¬ 
tallises  in  short,  colourless  prisms,  becomes  black  at  240°  without 
having  melted,  and  gives  a  purple  coloration  with  ferric  chloride  in 
alcoholic  solution.  The  potassium  salt,  C57H45  0  27  K3,  is  a  white  powder, 
and  on  treatment  with  warm  alcoholic  potassium  hydroxide  forms  the 
salt,  C57H43027K5  which  crystallises  in  white  needles.  When  heated 
with  methyl  alcohol  and  concentrated  sulphuric  acid  in  a  sealed  tube 
at  100°,  trimethylprotocetraric  or  fumaroprotocetraric  acid  yields  tri- 
methylcetrol ,  ^54H46O20,  which  forms  greenish  blue  masses. 

Dimethylprotocetraric  acid,  C54H40O95(OMe)2,  obtained  by  boiling 
fumaroprotocetraric  acid  with  potassium  hydrogen  carbonate  and  methyl 
alcohol  in  a  reflux  apparatus,  forms  small,  yellow  prisms,  commences  to 
decompose  at  40°,  and  is  blackened  without  melting  at  260° ;  it 
dissolves  in  concentrated  sulphuric  acid  to  a  yellow  solution  which 
changes  to  blood-red.  The  potassium  salt  crystallises  in  small,  colour¬ 
less  prisms. 

Trieth}  Iprotocetraric  acid,  C54H39024(0Et)3,  is  identical  with 
cetraric  acid;  the  potassium  salt,  C54H36024(0Et)3K3,  crystallises  in 
small,  white  needles. 

Diethylprotocetraric  acid,  C54H40O25(OEt)2,  obtained  from  fumaro¬ 
protocetraric  acid,  crystallises  in  stellate  groups  of  white  needles,  and  is 
completely  decomposed,  without  having  melted,  at  250° ;  the  potassium 
salt,  C54H37095(0Et)2K3,  crystallises  in  white  needles.  Dietkylce- 
trol,  C51HP80ls(0Et)2,  separates  from  water  as  an  amorphous,  floccu- 
lent  precipitate,  and  sinters  and  decomposes  at  250°. 

Bisdiethylcetrol,  (C55H48O20)2,  formed  along  with  diethylct  trol  by  the 
action  of  alcoholic  sulphuric  acid  on  fumaroprotocetraric  acid,  is  a  dark 
blue  substance,  which,  when  heated  to  high  temperature  s,  burns  with¬ 
out  previous  melting,  and  dissolves  in  aqueous  sodium  hydroxide  to  a 
yellow  solution. 

The  acid  previously  obtained  from  Parmelia  saxatilis  var.  sulcata 
and  panniformis  (Abstr.,  1901,  i,  151),  and  termed  protocetraric 
acid,  neither  yields  fumaric  acid  when  sublimed  nor  alkylcetrols  when 
heated  with  alcoholic  sulphuric  acid ;  it  is  to  be  distinguished  as  parmatic 
acid.  Contrary  to  Zopf’s  statement  (Abstr.,  1901,  i,  87),  Parmelia 
Borreri  contains  atranorin  as  well  as  lecanoric  acid. 

Parmelia  linctorum,  from  Madras  cinchona  bark,  yields  lecanoric 
acid  and  atranorin. 

P.  perlata  contains  atranorin  and  perlatic  acid,  C27ir2709*0Me,2H20, 
which  crystallises  in  small,  white  needles,  loses  2H20  at  80°,  melts, 
when  slowly  htated,  at  100 — 105°,  when  quickly  heated,  at  125 — 130°, 
gives  a  red  coloration  with  bleaching  powder  in  alcoholic  solution,  a 
dark  blue  coloration  with  ferric  chloride,  and  dissolves  in  concen¬ 
trated  sulphuric  acid  to  a  colourless  solution,  which  becomes  greenish- 
brown  on  warming.  The  potassium  salt,  C28H29O10K,2H2O,  crystallises 
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in  white  prisms  ;  the  barium ,  copper ,  (C28H29O10)2Cu,  silver ,  C28H29O10Ag, 
and  the  basic  lead ,  5(C28H29Ol0)2Pb,PbO,  are  described.  The  ethyl 
ester,  C27H2908*C02Et,  is  obtained  as  a  colourless,  strongly  refractive 
oil,  which  slowly  solidifies  to  white  needles,  melts  at  56 — 58°,  and  with 
bleaching  powder  in  alcoholic  solution  gives  an  intensely  red,  with 
ferric  chloride  a  dark  blue,  coloration. 

When  warmed  at  85°  with  acetic  anhydride,  anhydrous  perlatic 
acid  yields  diacetylperlatide ,  C28H2609Ac2,  which  forms  a  white  powder 
and  melts  at  55°.  When  boiled  with  aqueous  baryta,  perlatic  acid 
forms  barium  carbonate  and  perlatol ,  C27H30O8,  which  sinters  at  60° 
and  melts  at  80°. 

Along  with  perlatic  acid  there  occurs  in  P.  perlata  an  acid  which 
crystallises  in  small,  white  needles,  melts  at  a  little  above  100°,  gives  a 
bluish -violet  coloration  with  ferric  chloride,  red  with  bleaching 
powder  in  alcoholic  solution,  and  forms  an  amorphous  potassium  salt. 

P.  caperata ,  from  a  sandstone  wall,  from  Castanea  vesca  near  Neu 
Schloss  in  Baden-Baden,  and  from  beech  trees  in  the  neighbourhood  of 
Solitude,  near  Stuttgart,  yields  (7-usnic,  capraric,  and  caperatic  acids. 

Sticta  pulmonaria  contains  stictaic  acid  (stictinic  acid,  Knop  and 
Schnedermann,  X  pr.  Cliem .,  1846,  39,  365),  and  not  protocetraric  acid 
as  previously  stated  (Abstr.,  1898,  i,  681). 

Stictaic  acid ,  C18Hn08*0Me,  crystallises  in  small,  yellow  needles 
containing  2 — 6  per  cent,  of  water  of  crystallisation  lost  at  100°,  melts 
and  decomposes  at  264°,  gives  a  purple  coloration  with  ferric  chloride 
in  alcoholic  solution,  and  dissolves  in  sulphuric  acid  to  an  orange- 
coloured  solution.  The  potassium ,  C19Hir09K,  and  the  barium , 
(C19H130B)2Ba,  salts  have  been  analysed. 

Aspicilia  gibbosa  yields  aspicilic  acid,  which  crystallises  in  colourless, 
flat  needles,  melts  at  119°,  and,  with  barium  chloride  in  ammoniacal 
solution,  gives  (1)  a  white,  flocculent  precipitate  aspicilin ,  which  crystal¬ 
lises  in  long,  colourless,  glistening  leaflets,  melts  at  150°,  distils  with¬ 
out  decomposition,  and  dissolves  in  concentrated  sulphuric  acid  to  a 
colourless  solution  which  becomes  brown  when  heated,  and  (2)  a  small 
amount  of  an  acid  which  gives  a  blue  coloration  with  ferric  chloride. 

Traces  of  atranorin  are  now  found  along  with  lecanoric  acid  in 
Urceolaria  scruposa  var.  vulgaris.  Sodium  lecanor ate,  C16H1307Na,4H20, 
crystallises  in  small,  white  needles. 

Chiodecton  sanguineum  ( C .  rubrocinctum ),  from  Bolivian  calisaya 
bark,  contains  chiodectonic  acid,  Cl4H1805,  which  forms  a  scarlet,  floc¬ 
culent  precipitate,  dissolves  in  alcohol  to  a  blood-red  solution,  decolor¬ 
ised  by  bleaching  powder,  and  gives  a  black  coloration  with  ferric 
chloride,  and  chiodectin ,  which  crystallises  in  long  needles,  melts  at 
120°,  and  is  neutral. 

Contrary  to  the  statements  of  previous  authors,  Pertusaria  deafbata 
does  not  contain  orcin.  G.  Y. 

Some  Archil  Lichens  and  their  Chromogens.  Oswald 
Hesse  ( Ber .,  1904,  37,  4693 — 4696.  Compare  Abstr.,  1898,  i,  531). — 
Contrary  to  Konceray’s  statements  (Abstr.,  1904,  i,  897),  erythrin 
(erythric  acid)  melts  at  148°  (see  loc.  cit.,  and  Juillard,  Abstr.,  1904,  i, 
593),  and  lecanoric  acid  at  166°  ;  the  Maquenne  block  is  evidently  not 
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suitable  for  these  substances.  Erythrin  is  found  in  Roccella  Montagnei, 
R.  fuciformis,  and  R./ructicosa  ( R .  cacticola  ;  R.  peruensis),  but  not  in 
R .  tinctoria ,  which  contains  lecanoric  acid.  Ronceray’s  supposed 
Dendrographa  leucophcca  was  R./ructicosa. 

Erythrin  is  not  obtained  from  any  Pertusaria ;  Ronceray’s  erythrin 
wTas  probably  lecanoric  acid. 

The  vanillin-sulphuric  acid  test  is  not  trustworthy  for  orcinol  in  the 
lichens. 

Juillard’s  *  anhydroerythric  acid  and  “simple  erythrin”  ( loc .  cit.) 
were  impure  erythric  acid,  to  which  the  author  assigns  the  formula 
C4Hfi(OH)8-O-06n2Me(OH)-CO'O-C«H9Me(OH)-COaH ;  picroerythric 
acid  then  becomes  C4H6(0H)3*0-C6H2Me(0H)-C02H.  G.  Y. 

[Sulphonic  Acids  of  Benzaldehyde.]  Chemische  Fabrik  vorm 
Sandoz  (D.R.-P.  154528). — On  dissolving  toluenesulphonic  acids  in 
fuming  sulphuric  acid  and  adding  manganese  dioxide,  oxidation  to  the 
corresponding  benzaldehyde-sulphonic  acids  takes  place,  the  aldehydic 
group  remaining  unattacked,  even  when  a  large  excess  of  oxidising 
agent  is  employed.  Sulphur  trioxide  is  added  from  time  to  time 
to  take  up  the  water  formed  ;  the  product  is  then  poured  on  to  ice  and 
separated  by  means  of  sodium  hydrogen  sulphite.  The  sodium  salts  of 
benzaldehyde  /J-sulphonic  and  benzaldehyde-2  :  4-disulphonic  acids  are 
described.  The  salts  yield  white  and  yellow  phenylhydrazones  respec¬ 
tively,  and  the  latter  gives  rise  to  the  disulphonated  leuco-base  of 
malachite  green  when  condensed  with  dimethyl-  or  diethyl-aniline. 

C.  H.  D. 

Preparation  of  Aromatic  Dihydroxy  aldehydes.  Rudolf 
Sommer  (D.R.-P.  155731). — Hydrogen  peroxide  oxidises  aromatic 
monohydroxyaldehydes  in  the  presence  of  ferrous  sulphate  to  di- 
hydroxyaldehydes.  After  removing  the  iron  by  means  of  barium 
hydroxide,  the  aldehyde  is  precipitated  by  lead  acetate.  The  new 
hydroxyl  group  takes  the  ortho-position  to  that  already  present,  the 
aldehydic  group  not  being  attacked.  Thus  m-  and  ^?-hydroxybenz- 
aldehydes  yield  protocatechualdehyde,  and  salicylaldehyde  yields 
2  : 3-dihydroxybenzaldehyde,  together  with  a  small  quantity  of 
resorcylaldehyde  (compare  Fenton  and  Jones,  Trans.,  1900,  77,  69  ; 
Cross,  Bevan,  and  Heiberg,  Abstr.,  1900,  i,  534).  C.  H.  D. 

Cyclic  Compounds.  Oxidation  of  2-Methylc?/cZohexanone. 

Wladimir  B.  Markownikoff  ( Annalen ,  1904,  336,  299 — 309.  Com¬ 
pare  Abstr.,  1903,  i,  836). — The  product  of  the  oxidation  of  2-methyl- 
c^cfohexanone  contains,  in  addition  to  the  three  acids  previously 
mentioned  (loc.  cit.),  an  acid  which  is  very  soluble  in  water  and  melts 
at  a  lower  temperature  than  does  pyrotartaric  acid.  Bouveault  and 
Tetry’s  dianilide  method  of  separating  ft-  and  a-methyladipic  acids 
(Abstr.,  1901,  i,  364)  is  unsatisfactory,  as,  contrary  to  these  authors’ 
statement  (loc.  cit.),  a-methyladipic  dianilide,  which  melts  at 
174 — 175°,  is  slightly  more  soluble  in  alcohol  than  is  the  /3-dianilide. 

The  pyrotartaric  acid  formed  in  the  oxidation  probably  becomes 
inactive  during  the  distillation,  as  the  active  anhydride,  which  melts 
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at  67 — 67*5°,  after  distillation  under  760  mm.  pressure  melted  at 
42 — 45°,  and  when  boiled  for  five  minutes  was  completely  converted 
into  the  inactive  anhydride.  G.  Y. 

Action  of  Ammonium  Sulphide  on  Ketones  and  the  Con¬ 
version  of  Thiopinacones  into  Hydrocarbons.  Wilhelm 
Manchot  and  Paul  Krische  ( Annalen ,  1905,  337,  170 — 204). — The 
earlier  experiments  of  Behr,  Engler,  and  Baumann  and  Fromm  on  the 
action  of  hydrogen  sulphide  or  hydrosulphides  on  acetophenone  and 
benzophenone  is  discussed.  Besides  repeating  their  experiments,  the 
authors  have  investigated  the  reaction  of  ammonium  sulphide  on  other 
aromatic  ketones. 

^-Dinitrodibenzyl  ketone,  prepared  by  nitrating  dibenzyl  ketone 
with  fuming  nitric  acid,  forms  microscopic  crystals  melting  at  105°  ; 
it  is  oxidised  to  j9-nitrobenzoic  acid  by  nitric  acid,  and  gives  a  very 
delicate  red  coloration  with  alkali  hydroxides.  The  oxime  crystallises 
in  needles  melting  at  133°,  and  gives  a  red  coloration  with  alcoholic 
potassium  hydroxide.  The  phenylhydrazone  crystallises  in  needles 
melting  at  136°.  On  reduction  with  stannous  chloride,  basic  sub¬ 
stances  are  formed,  but  when  suspended  in  alcohol  and  treated  with 
alcoholic  ammonium  sulphide  containing  excess  of  hydrogen  sulphide 
it  is  converted  into  p-dinitrodibenzylthioJcetone,  CS(CH2*C6H4*N02)2  (or 
the  corresponding  mercaptan),  which  crystallises  in  needles  melting  at 
137°.  Dibenzyl  ketone  is  readily  converted  by  the  same  reagent 
into  tetrabenzylthiopinacone,  SH*C(CH2Ph)2*C(CH2Ph)2*SH,  which 
crystallises  in  long  needles  melting  at  117°. 

The  investigation  of  the  action  of  ammonium  hydrosulphide  on 
alcoholic  solutions  of  acetophenone  led  to  results  differing  widely 
from  those  of  Baumann  and  Fromm,  who  obtained  two  isomeric 
diphenylthiophens,  melting  respectively  at  119°  and  152°,  whereas  the 
authors  obtained  diphenyldimethylthiopinacone , 

SH-CMePh-CMePh-SH, 

which  forms  scales  melting  at  118°.  The  substance  obtained  by 
Engler  from  benzophenone  was  found  to  be  tetraphenylthiopinacone, 
and  not  a  disulphide. 

Didiphenylenethiopinacone ,  C26H]8S2,  was  prepared  from  diphenylene 
ketone  (fluorenone)  by  treatment  with  alcoholic  ammonium  hydro¬ 
sulphide,  and  crystallised  in  long  needles  melting  at  165°. 

Tetrabenzyltetramethylthiopmacone,  Cg4H38S2,  was  prepared  in  a 
similar  manner  from  diphenylpentanone  in  quantitative  yield ;  it  crys¬ 
tallised  in  needles  melting  at  112°. 

Tetrabenzylethylene ,  C(CH2Ph)2*C(CH2Ph)2,  was  obtained  from  the 
tetrabenzylthiopinacone  by  heating*  with  copper  powder,  and  fraction¬ 
ating  the  oily  product,  which  boiled  at  304°,  had  a  faint  violet 
fluorescence,  and  formed  an  additive  product  with  bromine.  On 
nitration,  it  yielded  a  tetranitrotetrabenzylethylene,  C30H24O8N4,  which 
crystallised  in  needles  melting  at  156°.  On  heating  the  thiopinacone 
for  several  hours  at  180°,  hydrogen  sulphide  is  evolved  and  tetra¬ 
benzylthiopinacone  formed  together  with  sulphur. 

Tetraphenylthiopinacone  is  converted  into  tetraphenylethane 
when  heated  with  copper,  but  when  heated  alone  into  tetraphenyl- 
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ethylene,  which  crystallises  in  leaflets  melting  at  224°  and  does 
not  yield  a  pierate,  but  forms  a  tetrabromo-derivative  (m.  p.  253°). 

Didiphenylenethiopinacone  is  converted  into  didiphenylene-ethane 
(m.  p.  249°)  on  boiling  its  alcoholic  solution  with  copper  powder  ;  if  the 
pinacone  is  heated  directly  with  copper,  a  very  small  quantity  of  a  sub¬ 
stance  crystallising  in  brownish-red  needles  and  melting  at  203°  is 

0>C.*CH2  ;  the  latter 

4 

forms  orange  red  crystals  with  an  aromatic  odour  which  melt  at 
104 — 106°.  When  heated  alone  at  300°,  this  pinacone  decomposes, 
hydrogen  sulphide  being  evolved,  and  a  hydrocarbon  (diphenylene-ethyl- 
ene  I)  melting  at  106°  formed.  Since  it  was  possible  that  the  formation 
of  diphenylene-ethylene  was  due  to  the  decomposition  of  didiphenylene- 
ethane,  the  latter  was  heated  with  copper ;  a  small  quantity  of 
diphenylene-ethylene  was  produced.  Since  Graebe  obtained  didi¬ 
phenyl  ene-ethylene  by  distilling  fluorene  with  lead  oxide,  it  was  pro¬ 
bable  that  lead  oxide  could  be  used  to  remove  the  sulphur  from  didi¬ 
phenylenethiopinacone,  and  that  it  would  also  lead  to  the  formation  of 
diphenylene-ethylene  ;  such  was  found  to  be  the  case.  Further,  on 
heating  fluorene  with  lead  oxide,  it  was  converted  to  a  very  large 
extent  into  diphenylene-ethylene.  The  diphenylene-ethylene  from 
various  sources  yielded  the  same  dibromide,  C14H10Br2,  which  crystal¬ 
lised  in  needles  melting  at  158°.  When  distilled  with  nickel  in 
a  current  of  hydrogen,  the  hydrocarbon  is  converted  into  fluorene. 

K.  J.  P.  O. 

Certain  Reactions  of  Benzoin.  J.  Bert.  Garner  ( Amer .  Chem. 
J.,  1904,  32,  583 — 606). — The  reaction  between  benzoin  and  alcoholic 
potassium  hydroxide  or  sodium  ethoxide  has  been  studied  by  Zinin 
(J.  pr.  Chem.,  1867,  98,  495),  Jena  and  Limpricht  ( Annalen ,  1870, 
155,  93),  Limpricht  and  Sehwanert  (Abstr.,  1871,  536),  Japp  and 
Owens  (Trans.,  1885,  47,  90),  and  others. 

Papcke  (Abstr.,  1888,  701)  found  that  when  a  solution  of  sodium 
ethoxide  was  added  to  a  solution  of  benzoin  in  boiling  alcohol,  a  mass 
of  blue  crystals  was  produced,  which  became  colourless  when  heated, 
but  on  shaking  in  contact  with  air  again  became  coloured.  On  repeat¬ 
ing  this  experiment,  it  has  been  found  that  a  substance,  C42H3205Na2, 
is  produced  which  crystallises  in  long,  white,  silky  needles  and  is 
decomposed  by  water  and  most  other  solvents.  When  this  compound 
is  treated  with  water  at  20°,  benzoin,  sodium  hydroxide,  and  benzoic 
acid  are  produced.  The  substance  is  also  decomposed  by  glacial  acetic 
acid  with  formation  of  benzoin,  benzoic  acid,  and  sodium  acetate. 

On  heating  benzoin  with  alcoholic  potassium  hydroxide  in  a  sealed 
tube  for  6  hours  at  150 — -160°,  the  following  substances  were  obtained, 
the  quantities  stated  being  those  produced  from  16  grams  of  benzoin. 
Ethylbenzoin,  P75  grams;  hydrobenzoin,  fsohydrobenzoin,  and  their 
dimolecular  anhydrides,  4*9  grams  ;  benzyl  alcohol,  1*9  grams  ;  benzoic 
acid,  2*2  grams  ;  benzilic  acid,  0'1  gram  ;  and  ethylbenzilic  acid,  4'2 
grams.  The  last  substance  resembled  the  ethylbenzilic  acid  of  Jena 
and  Limpricht  ( loc .  cit .),  but  when  heated  to  70°  suffered  violent 
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decomposition  with  evolution  of  carbon  dioxide  and  formation  of  a 
dark  red,  viscous  oil. 

In  another  experiment,  an  alcoholic  solution  of  benzoin  was  heated 
with  sodium  ethoxide  for  26  hours  in  a  reflux  apparatus.  The  products 
obtained  from  15  grams  of  benzoin  were  as  follows  :  hydrobenzoin, 
4  2  grams;  ^sohydrobenzoin,  2*2  grams;  dimolecular  anhydride  of 
hydrobenzoin,  0*8  gram  ;  dimolecular  anhydride  of  ?sohydrobenzoin, 
05  gram;  benzoic  acid,  2*2  grams;  Jena  and  Limpricht’s  so-called 
ethylbenzilic  acid,  4*9  grams  ;  benzilic  acid,  a  trace ;  and  a  tetrahydro- 
furan  derivative,  1*9  grams. 

When  dry  oxygen  is  passed  into  a  boiling  alcoholic  solution  of 
benzoin  and  sodium  ethoxide,  benzaldehyde,  benzoic  acid,  the  tetra- 
hydrofuran  derivative,  and  traces  of  benzilic  acid  are  produced. 

These  experiments  have  shown  that  Jena  and  Limpricht’s  so-called 
ethylbenzoin  is  a  mixture  of  hydrobenzoin,  wohydrobenzoin,  and  their 
dimolecular  anhydrides  ;  that  the  isodesoxybenzoin  pinacone  described 
by  the  same  authors  is  a  mixture  of  ethylbenzoin,  isohydrobenzoin, 
and  its  dimolecular  anhydride ;  that  the  so-called  ethyldibenzoin 
obtained  by  Jena  and  Limpricht,  Limpricht  and  Schwanert,  and  Japp 
and  Owens  is  2-benzoyl-2  :  3  diphenyl-5-hydroxytetrahydrofuran ;  and 
that  the  substance  to  which  Jena  and  Limpricht  assigned  the  formula 
C2SH240  is  impure  isohydrobenzoin  dimolecular  anhydride. 

5-Hydroxy-%benzoyl-'2  :  3 -diphenyltetrahydrofuran, 

. .  CH2-CH(OH) 

CHPh-CPhBz^u’ 

crystallises  from  hot  ethyl  alcohol  in  large,  prismatic  crystals,  melts  at 
195°,  and  is  soluble  in  hot  benzene,  ether,  acetic  acid,  or  chloroform, 
gives  a  deep  red  coloration  with  ferric  chloride,  and  when  fused  with 
potassium  hydroxide  is  converted  into  benzoic,  cinnamic,  and  acetic 
acids  ;  its  acetyl  derivative  forms  large,  transparent  plates  and  melts 
at  145°.  The  tetrahydrofuran  compound  is  oxidised  by  chromic  acid  with 
formation  of  benzoic  acid  and  carbon  dioxide  ;  it  is  converted  by  an 
alcoholic  solution  of  hydrogen  chloride  into  ethyl  cinnamate  and  benzil. 
On  oxidising  the  compound  with  alkaline  permanganate  or  with 
nitric  acid,  y -benzoyl-/3y-diphenylbutyrolactone  is  produced,  which  crys¬ 
tallises  from  ethyl  alcohol,  melts  at  138*5°,  and  is  soluble  in  ethyl 
acetate,  benzene,  or  chloroform. 

5 -Hydroxy-2 -benzoyl- 2  :  3-diphenyltetrahydrofuran  can  also  be  pre¬ 
pared  by  the  action  of  cinnamaldehyde  on  benzoin  in  presence  of  dilute 
sodium  ethoxide,  another  substance  being  simultaneously  produced 
which  crystallises  in  needles  and  melts  at  160 — 161°.  E.  G. 

o-Benzoquinone.  Richard  Willstatter  and  Adolf  Pfannenstiel 
(/ler.,  1904,  37,  4744 — 4746). — o-Benzoquinone,  C6H402,  is  easily 
obtained  by  oxidising  catechol  at  the  ordinary  temperature  with  freshly 
prepared,  purified  silver  oxide  in  pure  dry  ether  containing  ignited 
sodium  sulphate  ;  it  crystallises  in  dark  red,  transparent  plates,  decom¬ 
poses  between  60°  and  70°,  has  no  smell,  and  is  not  volatile.  On  re¬ 
duction  with  sulphurous  acid,  catechol  is  at  once  regenerated. 

W.  A.  D, 
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Action  of  Azoimide  on  ^-Benzoquinone.  Richard  Escales 
(Chem.  Zeit .,  1905,  29,  31). — By  the  action  of  azoimide  on  ^-benzo- 
quinone,  a  substance  is  obtained  which  melts  at  148 — 153°;  when 
crystallised  from  ethyl  acetate,  the  melting  point  is  about  25°  lower. 

A.  McK. 

Preparation  of  Methylaminoanthraquinones.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  156056). — Amino  derivatives  of 
anthraquinone  react  with  formaldehyde  in  strong  mineral  acid 
solution  to  form  methylamino-derivatives.  The  substances  may  be 
dissolved  in  concentrated  sulphuric  acid  and  warmed  to  55 — 60°.  The 
preparation  of  a-methylaminoanthraquinone  and  of  1:6-  and  1  :  9-di- 
inethyldiaminoanthraquinones  is  described  (compare  Abstr.,  1901,  i, 
839)  C.  H.  D. 

Constitution  of  Dibromo-1 : 6-diaminoanthraquinone.  Roland 
Scholl  and  A.  Krieger  ( Ber .,  1904,  37,  4681 — 4686). —  Scholl  and 
Berblinger’s  dibromo-1  :  6-diaminoanthraquinone  (this  vol.,  i,  88)  must 
be  the  2  :  7-dibromo-compound,  as  the  dibromotetraminoanthraquinone 
obtained  on  reduction  of  Scholl’s  dibromodinitro-1  : 6-dinitroamino- 
anthraquinone  (this  vol.,  i,  70)  does  not  react  with  phenanthraquinone, 
and  therefore  cannot  have  amino-groups  in  the  ortho-position  to  each 
other. 

2  :  7-Dibromo-4  :  9-dinitro-l  :  6-dinitroaminoanthraquinone  is  best 
prepared  from  crude  2  :  7-dibromo-l  :  6-diaminoanthraquinone,  and  is 
purified  by  treatment  with  alcohol  and  hydrogen  chloride,  and  re¬ 
crystallisation  from  dilute  ammonia. 

2  :  l-Dibromo-\  :  4  :  6  :  §-tetraminoanthraquinone , 

CH I  C(NH2)-C-CO-C*C(NH2):CBr 

CBr:C(NH2)•C•CO•C•C(NH2):CBr, 

is  obtained  by  reduction  of  2  :  7-dibromo-4  :  9-dinitro  1  :  6-diamino¬ 
anthraquinone  with  aqueous  potassium  sulphide,  or  of  the  ammonium 
salt  of  the  dinitroamino-compound  with  hydrogen  sulphide  or  phenyl- 
hydrazine  in  aqueous  solution.  It  crystallises  in  violet,  glistening 
needles,  does  not  melt  at  360°,  is  insoluble  in  solvents  of  low,  but 
sparingly  soluble  in  those  of  high,  boiling  point,  dissolves  in  concen¬ 
trated  sulphuric  acid  to  a  brown  solution,  which  becomes  red,  and 
finally  blue  on  dilution,  and  forms  a  tetrabenzoyl  derivative, 

C42H2G0GN4Br2.  G.  Y. 

Action  of  Aromatic  Bases  on  the  Nitroamino-g  roups 
of  2  : 7-Dibromo-4 : 9-dinitro-l  :  6-dinitroaminoanthraquinone. 

Roland  Scholl  and  A.  Krieger  ( Ber.y  1904,  37,  4686 — 4692.  See 
foregoing  abstract). — When  boiled  with  aniline,  2  : 7-dibromo- 
4  :  9-dinitro-l  :  6-dinitroaminoanthraquinone  yields  azophenine  and 
2  :  7-dibromo-l  :  §-diamino- 4  :  9-dianilinoanthraquinone , 

CH :  C(NHPh)  •  C-CO-C-C(NH2)  —CBr 

CBrIC(NH2) — C-CO*C*C(NHPh):CH  ’ 
which  crystallises  from  nitrobenzene  in  blue  needles,  dissolves  in  cold, 
concentrated  sulphuric  acid  to  a  violet-blue  solution,  and,  when 
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warmed  with  sulphuric  acid,  forms  a  sulpkonic  acid ,  which  dissolves 
in  water  and  dyes  wool  a  greenish-blue  colour.  When  heated  with 
aniline  on  the  water-bath,  the  dinitroamine  yields  2 : 7 -dibromo- 
4  :  § -dianil  in  oanthraquino  ne- 1  :  6 -bisdiazoaminobenzene, 

CH!C(NHPh) — C*CO*C‘C(N3HPh):CBr 

CBr:C(N3HPh)*C*CO-C-C(NHPh)-CH  ’ 
which  forms  a  bluish- green  powder,  melts  on  the  boiling  water-bath, 
and  resolidifies  to  a  violet,  glistening  mass,  unmelted  at  300°,  and 
aminoazobenzene. 

2  :  k-Dibromo-\  :  Q-diamino- 4  :  $-di-\)-toluidinoanthraquinone,  formed 
by  the  action  of  boiling  jc>-toluidine  on  the  ammonium  salt  of  the 
dinitroamine,  crystallises  in  microscopic,  blue  needles. 

The  action  of  boiling  dimethylaniline  on  the  ammonium  salt  of  the 
dinitroamine,  leads  to  the  formation  of  2  : 7 -dibromoA  :  9 -dinitroanthra- 
quinone-\  :  <6 -bisazoxy  dimethyl  aniline,  which  crystallises  in  blue,  ball¬ 
like  aggregates  and  yields  2  :  7-dibromo  4  :  9-dinitro-l  :  6  diamino- 
anthraquinone  when  strongly  heated  or  wThen  boiled  with  nitro¬ 
benzene.  ,  G.  Y. 

Sulphonic  Acids  of  ^-Aminohydroxyanthraquinones.  Fare- 
enfabriicen  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  155440). — The 
introduction  of  a/>-hydroxy-group  into  a-amino-  or  a-alkylamino-anthra- 
quinones  by  the  action  of  fuming  sulphuric  acid  (Abstr.,  1904,  i,  1032) 
is  also  applicable  to  the  sulphonic  acids  of  those  compounds.  The 
preparation  of  l-amino-4-hydroxy-7-sulphonic  acid  and  its  methyl  and 
ethyl  derivatives  is  described.  C.  H.  D. 

A  New  a-Sulphonic  Acid  of  Purpurin.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  155045). — Anthraquinone-a-sulphonic 
acid  (Abstr.,  1904,  i,  513)  is  converted  by  fuming  sulphuric  acid  into 
a  new  purpurin-a-(6-  or  9 -)sulphonic  acid.  A  sulphuric  ester  is  first 
formed,  and  may  be  salted  out  by  means  of  potassium  chloride,  and 
this  intermediate  product  is  then  hydrolysed  to  purpurin- a-sulphonic 
acid  by  dissolving  in  hot  potassium  hydroxide,  acidifying  with  hydro¬ 
chloric  acid,  and  boiling.  The  alkali  salts  are  red  in  colour. 

C.  H.  D. 

[A  New  Purpurinsulphonic  Acid.]  Badische  Anilin-  &  Soda- 
Fabrik  (D.R.-P.  154337). — Anthraquinone-/3-sulphonic  acid  is  con¬ 
verted  by  concentrated  sulphuric  acid  containing  a  mercury  salt  and 
arsenic  or  phosphoric  and  nitrous  acids  into  a  new  purpurinsulphonic 
acid ,  which  differs  from  the  products  obtained  by  direct  sulphonation 
of  purpurin.  The  acid  dissolves  in  water  to  a  red  solution,  from 
which  it  is  precipitated  by  mineral  acids ;  the  alkaline  solutions  are 
red.  Soluble  dyes,  containing  the  sulphonic  acid  group,  are  obtained 
on  heating  the  acid  with  aromatic  amines  at  120 — 190°,  with  or 
without  the  addition  of  condensing  agents.  The  products  are  mixtures 
of  compounds  containing  one  and  two  amine  residues.  C.  H.  D. 

Dialkyl  Ethers  of  Anthrachrysone  Derivatives.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  155633.  Compare 
Abstr.,  1903,  i,  840). — The  nitro-  and  halogen  derivatives  of  anthra- 
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chrysone  react  with  methyl  sulphate  to  form  ethers,  only  two  methyl 
groups  being  introduced. 

Dinitroanthrachrysone  dimethyl  ether  is  a  yellow,  crystalline  powder, 
insoluble  in  most  solvents  and  melting  above  300°.  Diaminoanthra - 
chrysone  dimethyl  ether ,  obtained  by  reduction  of  the  dinitro-compound, 
is  blue  in  colour. 

Tetrabromoanthrachrysone ,  prepared  by  the  addition  of  bromine  in 
excess  to  an  aqueous  solution  of  anthrachrysonedisulphonic  acid,  is  an 
insoluble,  orange  powder ;  the  dimethyl  ether  forms  an  insoluble, 
orange,  crystalline  powder.  C.  H.  D. 

a-Derivatives  of  Geraniol.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P,  154656.  Compare  Abstr.,  1904,  i,  842). — The 
compounds  obtained  from  citral  and  magnesium  alkyl  or  aryl  haloids 
may  be  decomposed  by  means  of  concentrated  organic  acids  instead  of 
dilute  mineral  acids.  The  preparation  of  a-methyl-  and  a-ethyl- 
geraniols  is  described.  C.  FI.  D. 

Terpenes  and  Ethereal  Oils.  LXX.  Compounds  of  the 
Thujone  Series.  Otto  Wallach  ( Annalen ,  1904,  338,  247 — 280. 
Compare  Abstr.,  1893,  i,  105 ;  1895,  i,  619  ;  1897,  i,  246 ;  1902,  i,  801  ; 
1903,  i,  103;  1904,  i,  104). — [With  E.  Booker.] — Thujone  is  obtained 
in  two  chemically  identical,  but  physically  isomeric,  modifications, 
which  are  best  obtained  in  a  state  of  purity  by  conversion  into 
their  semicarbazones  and  hydrolysis  of  these  by  means  of  phthalic 
anhydride. 

a-Thujone  has  [a]D-  10*23°;  it  forms  a  lsevorotatory,  oily  oxime 
and  two  semicarbazones,  the  one  of  which  crystallises  in  rhombic 
prisms  [a  :  b  :  c  =  0*7157  :  1  :  0*4895],  melts  at  186 — 188°,  has  [a]D  + 
59*5°,  and  is  only  slightly  soluble  in  cold  ether  or  methyl  alcohol ;  the 
other  semicarbazone  is  amorphous,  melts  at  about  110°,  and  has  [a]D 
approximately  the  same  as  the  crystalline  modification,  than  which  it 
is  more  easily  hydrolysed.  a-Thujone  is  partially  converted  into  the 
/3-modification  by  warm  alcoholic  potassium  hydroxide ;  it  is  trans¬ 
formed  completely  into  /3- thujone,  and  afterwards  into  ssothujone  by 
alcoholic  sulphuric  acid. 

/3-Thujone  has  [a]D  + 76*16°;  it  forms  a  crystalline  oxime  which 
melts  at  54 — 55°  and  has  [ a]D  +  105*1°,  and  a  dimorphous  semicarb¬ 
azone  which  has  [a]D  +  215*76°  to  +221*47°;  the  hexagonal  modifica¬ 
tion  [a  :  c=  1  :  4*063],  obtained  on  rapid  cooling  of  the  methyl-alcoholic 
solution,  melts  at  174 — 175°,  and  in  solution  at  the  ordinary  tempera¬ 
ture  gradually  changes  into  the  stable  modification,  which  crystallises 
in  rhombic  prisms  [co :  b  :  c  —  0*252  : 1  :  0*705],  melts  at  170 — 172°,  has 
a  sp.  gr.  1*11  at  25°,  and  is  more  easily  soluble  in  methyl  alcohol  than 
the  crystalline  semicarbazone  of  a-thujone. 

Both  a-  and  f3- thujones  yield  u-thujaketonic  acid,  which  has  [a]D  + 
191*99°  when  oxidised  with  potassium  permanganate.  At  certain 
temperatures  and  concentrations,  solutions  of  the  semicarbazones  of 
a-  and  /3-thujones  deposit  mixed  crystals  of  varying  melting  points, 
especially  a  form  which  crystallises  in  needles  and  melts  at  150 — 152°. 

As  /3- thujone  also  is  converted  into  a  mixture  of  a-  and  /3-thujones 
when  warmed  with  alcoholic  potassium  hydroxide,  these  two  modifica- 


148 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tions  differ  only  in  regard  to  the  asymmetric  carbon  atom  to  which  the 
methyl  group  is  attached,  and  the  conversion  of  one  into  the 
other  takes  place  owing  to  momentary  formation  of  ^the  enol-form, 


CH2<C^p  £.q£|-  under  the  influence  of  the  alkali  hydroxide. 


Oil  of  thuja  contains  principally  a-thujone,  oil  of  tansy  principally 


/3-thujone,  in  each  case  with  traces  of  the  other  modification  ;  oil  of 


absinth  contains  /2-thujone  with  smaller  quantities  of  the  a-form,  whilst 
the  oils  of  sage  and  of  Artemisia  Barrelieri  contain  the  two  modifica¬ 
tions  in  about  equal  amounts. 

[With  W.  Fritzsche,] — The  oxime  of  /3-thujone,  when  treated  wTith 
benzoyl  chloride  according  to  the  Schotten-Baumann  method,  yields  a 
benzoyl  derivative  which  separates  from  methyl  alcohol  in  colourless 


crystals  and  melts  at  52 — 55°.  The  action  of  phosphorus  pentachloride 
on  the  oxime  in  chloroform  solution  leads  to  the  formation  of  the 


fsooxime,  which  melts  at  90°,  boils  at  155 — 175°  under  11  mm.  pressure, 
and  is  reduced  by  sodium  and  alcohol  to  the  secondary  base,  Ol0H19N. 
This  forms  a  nitrosoaminef  C10H]8N*NO,  which  melts  at  55 — 56°. 
The  platinichloride  of  the  base,  (C10H18NMe2Cl)2PtCl4,  was  analysed. 

When  acted  on  by  benzoyl  chloride  in  alkaline  solution,  the  oxime  of 
isothujone  yields  a  benzoyl  derivative,  C]0H16ONBz,  which  crystallises 
in  needles  and  melts  at  139 — 140°.  With  hydrogen  chloride  in 
ethereal  solution,  zsothujoneoxime  forms  the  crystalline  hydrochloride, 
C^II^ON^HGl.  fsoThujoneamine,  obtained  by  redaction  of  the  oxime, 
forms  a  benzoyl  derivative,  C10HlgNBz,  which  melts  at  127 — 128°. 
When  reduced  with  sodium  in  alcoholic  solution,  the  oxime  yields 
56  per  cent,  of  zsothujoneamine,  the  remainder  being  converted  into 
I’sothujone  with  evolution  of  ammonia. 

The  benzoyl  derivative  of  thujamenthone,  C10H18ONBz,  melts  and 
decomposes  at  135 — 136°.  The  liquid  product  obtained  in  the  thuja¬ 
menthone  oxime  is  now  shown  to  be  a  mixture  of  the  oxime  with  the 


tsooxime.  When  oxidised  with  potassium  permanganate  in  warm 
aqueous  solution,  the  fcsooxime  yields  hydroxytliujamenthone  isooxime, 


C HPr^CHMe*  C Me*OH  ,  .  ,  x 

*  _  _ I  ,  which  melts  at  173  — 174°,  and  isopropyl- 

v  tig  00  JN  h. 

Isevulic  acid.  When  the  hydroxyisooxime  is  boiled  with  20  per  cent, 
hydrochloric  acid,  it  is  converted  into  thujamenthoketonic  acid. 


G.  Y. 


Essential  Oil  of  the  Wood  of  Thuja  Articulata  of  Algeria. 

Emilien  Grimal  ( Compt .  rend.,  1904,  139,  927 — 928). — The  essential 
oil  of  the  wood  of  Thuja  articulata  contains  carvacrol,  thymoquinol, 
and  thymoquinone.  H.  H.  J.  M. 

Condensation  Product  from  Hsematoxylin  and  Form¬ 
aldehyde.  Boberto  Lepetit  (D.B.-P.  155630). — Hsematoxylin  con¬ 
denses  with  formaldehyde  on  heating  with  acids  at  100°,  or  without 
acids  at  110 — 115°  under  pressure.  The  product  is  an  insoluble, 
brownish-red  powder  with  metallic  lustre,  and  dissolves  readily  in 
dilute  alkalis  to  a  bluish- red  solution,  or  in  alcohol,  acetic  acid, 
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glycerol,  or  acetone  to  dark  brownish-red  solutions.  It  is  tasteless  and 
non-poisonous  and  possesses  astringent  properties.  C.  H.  D. 

Dyes  of  the  Cyanine  Series.  Aktien-Gesellschaftfur  Anilin- 
Fabrikation  (D.B.-P.  155541). — The  alkyl  haloid  compounds  of 
methylated  quinolines  are  oxidised  in  alkaline  solution  by  potassium 
ferricyanide  or  potassium  persulphate,  forming  dyes  of  the  cyanine 
series.  No  similar  dye  is  obtained  from  quinoline  alkyl  iodides,  the 
presence  of  a  methyl  group  in  the  quinoline  ring  being  essential.  The 
products  dissolve  in  alcohol  to  blue  solutions,  and  may  be  employed  to 
increase  the  sensibility  of  photographic  plates.  The  absorption- 
spectra  of  the  dyes  from  quinaldine,  lepidine,  jo-toluquinaldine,  and  a 
mixture  of  the  latter  with  y>-toluquinoline  are  described.  C.  H.  D. 

[Formation  of  Furoyl  Derivatives  by  means  of  Pyromucic 
Chloride.]  Erich  Baum  (Z?er.,  1904,  37,  4756). — A  correction  (com¬ 
pare  Abstr.,  1904,  i,  910).  "W.  A.  D. 

Halogen  Derivatives  of  Fluoran.  Badische  Aniltn-  &  Soba- 
Fabrik  (D.B.-P.  156333). — Dichlorofiuoran  may  be  readily  prepared 
by  heating  phthalic  anhydride  and  ??z-chlorophenol  with  zinc  chloride. 
Condensation  then  occurs  with  the  formation  of  a  pyrone  ring.  The 
reaction  is  also  applicable  to  the  homolog ues  of  m-chlorophenol  or 
mbromophenol  and  to  the  halogen  derivatives  of  phthalic  an¬ 
hydride. 

o-Chloro-ip-cresol  (2- chloi'oA-hydroxytoluene ),  prepared  by  boiling 
the  diazonium  compound  of  2-chloro-^-toluidine,  forms  colourless 
needles  melting  at  55°,  and  boils  at  228°  ;  it  dissolves  very  readily  in 
alcohol  or  ether,  and  separates  from  water  in  spear-like  crystals. 
o-Bromo^-cresol  melts  at  55 — 56°,  boils  at  245 — 246°,  and  dissolves 
sparingly  in  water.  3  :  4 -Dichlorophenol  forms  colourless  needles  ;  it 
melts  at  64 — 65°  and  boils  at  145 — 146°. 

Tetrachlorojluoran ,  from  dichlorophenol  and  phthalic  anhydride, 
melts  at  255° ;  dichlorodimethyljluoran  forms  small,  colourless  crystals 
and  melts  at  285°;  dibromodimethylfluoran  melts  at  284 — 285°. 

C.  H.  D. 


Ethylacetylacetone  and  its  Condensation  Products  with 
Polyvalent  Phenols.  Carl  Bulow  and  Ivo  Deiglmayr  (Ber.,  1904, 
37,4528 — 4531.  Compare  BuIoav,  Abstr,,  1903,  i,  272  ;  Billow  and 
Deiglmayr,  Abstr.,  1904,  i,  609). — -When  hydrogen  chloride  is  passed 
into  a  solution  of  methylacetylacetone  and  resorcinol  in  glacial  acetic 
acid  containing  a  little  acetic  anhydride,  ether  being  added  when  the 
dark  brown  mass  becomes  viscous,  glistening,  greenish-yellow  crystals 
of  the  hydroMoride  of  1 -hydroxy-2-methylS-ethylA-methylene-\  :  4- 

benzopyran ,  CH'CH-&C(’CH  )-CEt  *  seParate‘  The  P'lcrate >  Pre‘ 

pared  by  adding  picric  acid  to  a  boiling  alcoholic  solution  of  the 
hydrochloride,  crystallises  in  yellow  needles  and  dissolves  in  con¬ 
centrated  sulphuric  acid  to  a  yellow  solution  with  slight  blue 
fluorescence. 

The  constitution  of  7-hydroxy-2-methyl-3-ethyl-4-methylene-l  :  4- 
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benzopyran  was  proved  by  the  isolation  of  methyl  propyl  ketone, 
resacetophenone,  and  acetic  acid  from  the  products  of  the  action  of 
potassium  hydroxide  on  the  hydrochloride.  C.  H.  D. 

Three  Position  Isomeric  Hydroxyl  Derivatives  of  Resacetein. 

Carl  Bulow  and  Constant.  Sautermeister  ( Ber .,  1904, 37,  4715 — 4723. 
Compare  Abstr.,  1904,  i,  262,  609,  610). — The  hydrochloride  of  5:7- 
dihydroxy-%<yp-diethoxyphenyl-A-methylene-\  \  k-benzopyran, 

C6H2(OH)2<Cq^  qjj  ^ .  on  ^C  *  C6H3(OEt)2, 

is  obtained  by  the  condensation  of  diethoxybenzoylacetone  with 
phloroglucinol  in  acetic  acid  solution,  and  in  presence  of  hydrogen 
chloride  at  30 — 40°.  It  crystallises  from  a  mixture  of  alcohol,  water, 
and  concentrated  hydrochloric  acid  in  anhydrous,  orange-red  needles, 
which  are  hydrolysed  to  the  base  when  boiled  with  water.  The  picrate , 
C26H2301olSr3,  crystallises  in  orange-red  needles,  is  sparingly  soluble, 
begins  to  melt  at  216°,  and  is  completely  decomposed  at  225°. 
The  platinichloride ,  (C20H20O5)2,H2PtCl6,  forms  a  yellowish-brown, 
crystalline  precipitate,  and  the  base  itself  crystallises  from  alcohol  in 
small,  dark  reddish-brown  needles,  which  melt  and  decompose  at 
170 — 180°.  Its  solution  in  concentrated  sulphuric  acid  exhibits  a 
feeble  green  fluorescence. 

An  isomeric  7 : 8-^/i?/cZro^?/-derivative  is  obtained  by  the  con¬ 
densation  of  diethoxybenzoylacetone  with  pyrogallol ;  it  crystallises  in 
violet-black,  glistening  needles  containing  1H20,  is  moderately  soluble 
in  most  organic  solvents,  and  melts  and  decomposes  at  196 — 201°. 
The  hydrochloride  crystallises  in  dark  red  needles,  the  sulphate , 
C20H2o05jH2S04,  forms  dark  red,  glistening  needles  melting  at 
236 — 242°,  and  its  solution  in  concentrated  sulphuric  acid  does  not 
fluoresce.  The  picrate  decomposes  at  about  215°,  and  the  diacetyl 
derivative,  C24H2407,  crystallises  in  orange-red  plates,  very  sparingly 
soluble  in  the  usual  solvents. 

The  6  :  7 -dihydroxy-deriv&tive,  obtained  from  hydroxyquinol,  crys¬ 
tallises  from  alcohol  in  garnet- red,  quadratic  plates  with  a  blue  lustre, 
melts  and  decomposes  at  198 — 211°,  is  readily  soluble  in  most  organic 
solvents,  and  its  solution  in  concentrated  sulphuric  acid  exhibits  a  deep 
green  fluorescence.  The  hydrochloride  crystallises  in  golden-yellow, 
glistening  needles  containing  1*5H20.  The  picrate  also  forms  golden- 
yellow  crystals  which  melt  and  decompose  at  195 — 208°.  The  sulphate 
forms  glistening,  brown  needles  which  melt  at  204 — 214°,  and  the 
diacetyl  derivative  forms  dark  red,  glistening  needles  melting  at 
235 — 250°.  Its  solution  in  sulphuric  acid  does  not  fluoresce. 

The  dyeing  properties  of  the  5:  7- and  7  :  8-dihydroxy-compounds 
have  been  tested.  J.  J.  S. 

Influence  of  Alkaloids  on  Certain  Processes  of  Oxidation. 
E.  Feder  (Arch.  Pharm .,  1904,  242,  680 — 704). — It  is  known  that 
certain  metallic  salts  (namely,  copper  sulphate,  mercuric  chloride,  silver 
nitrate,  ferric  chloride,  gold  chloride,  and  platinum  chloride)  are  able 
to  oxidise  the  solutions  of  certain  organic  substances  (namely,  guaiacum 
resin  or  guaiaconic  acid,  aloin,  indigocarmin,  pyrogallol,  catechol, 
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quinol,  oreinol)  with  production  of  a  coloration.  This  action,  often 
slow  in  itself,  is  frequently  much  accelerated  by  the  presence  of  an 
alkaloid.  The  influence  of  many  alkaloids  in  this  direction  has  been 
investigated  ;  for  details,  the  original  paper  must  be  consulted. 

The  influence  of  alkaloids  on  the  reduction  of  copper  salts  by 
dextrose  and  on  the  biuret  reaction  has  also  been  examined. 

C.  F.  B. 

A  New  Series  of  Bases  derived  from  Dihydroberberine. 

Martin  Freund  and  Heinrich  Beck  (. Ber .,  1904,  37,  4673 — 4679. 
Compare  Abstr.,  1904,  i,  915). — In  addition  to  berberinal,  the  salts  of 
berberine  also  react  with  magnesium  alkyl  or  aryl  haloids  yielding 
a-derivatives  of  dihydroberberine.  a-Benzyldihydroberberine  forms  a 
hydrochloride ,  C2wH2504N,HC1,  crystallising  from  alcohol  and  ether  and 
melting  at  165 — 166°.  The  methiodide  separates  from  alcohol  as  a 
yellow,  crystalline  powder  and  sinters  at  170°  and  decomposes  at 
181—182°. 

a- Methyl  dihydroberberine,  from  berberine  hydrochloride  and  mag¬ 
nesium  methyl  iodide,  separates  from  dilute  alcohol  in  yellow  crystals 
and  melts  at  134 — 135°.  The  hydriodide  separates  from  dilute  alcohol 
in  bright  yellow  leaflets  and  melts  at  249° ;  the  crystalline  hydrobromide 
rapidly  darkens. 

a -Phenyldihydroberberine  is  precipitated  by  ammonia  from  its 
solution  in  alcohol  and  acetic  acid  in  brownish-yellow,  glistening  tablets 
melting  at  195°.  C.  H.  D. 

Normal  Quinine  Hydrochloride.  Carlo  Erba  (J.  Pharm . 
Chim .,  1904,  [vi],  20,  550 — 551). — The  author  draws  attention  to  his 
study  of  the  subject  published  in  the  Boll,  farm,,  1901.  According 
to  his  observations,  the  salt  crystallises  from  95  per  cent,  alcohol,  is 
hydrated,  and  has  the  formula  C20H24O2N2,2HCl,C6H6O,H2O,  whilst 
Carette  (Abstr.,  1904,  i,  1044)  stated  that  it  contained  1*5  mols.  of 
alcohol.  G-.  D.  L. 

Constitution  of  /3-^oCinchonicine.  Karl  Kaas  (. Monatsh .,  1904, 
25,  1145 — 1152.  Compare  Abstr.,  1900,  i,  605). — /l-iso-^-Cinchonicine 
is  now  found  to  be  a  keto-base  like  cinchonicine  (compare  Miller  and 
Bohde,  Abstr.,  1894,  i,  431,  432),  and  is  therefore  to  be  called  (3-iso- 
cinchonicine.  The  action  of  phosphorus  pentachloride  on  /3-iso - 
cinchonicine  in  chloroform  solution  leads  to  the  formation  of  hydrogen 
chloride  and  the  hydrochloride  of  a  chloro-base,  C19H21N2C1,2HC1, 
which  crystallises  in  short,  yellow  prisms,  melts  at  150°,  and  is 
hygroscopic ;  the  chloro-base,  like  cinchonine  chloride,  does  not  lose 
chlorine  when  the  salt  is  shaken  with  silver  acetate  in  glacial  acetic 
acid  solution.  The  hydrochloride  of  the  benzoyl  derivative, 

C26H2502N2,HC1,H20, 

obtained  by  shaking  the  base  with  benzoyl  chloride  in  benzene  solution, 
crystallises  in  needles,  melts  at  228°,  and  is  not  hydrolysed  when  boiled 
with  potassium  hydroxide  for  half  an  hour.  The  action  of  acetic 
anhydride  on  the  base  leads  to  the  formation  of  an  oily  acetyl 
derivative.  When  treated  with  methyl  iodide  in  methyl-alcoholic 
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solution,  /3-fsocinchonicine  forms  the  hydriodide  of  the  methyl  base, 
C19H21ON2Me,HI,  which  crystallises  in  short,  yellow  prisms,  de¬ 
composes  at  268°,  and  when  treated  successively  with  ammoniacal 
methyl  alcohol  and  hydrochloric  acid  is  converted  into  the  hydrochloride. 
This  is  also  obtained  by  heating  /3-fsocinchonine  methiodide  with 
aqueous  potassium  hydroxide  and  treating  the  product  with  hydro¬ 
chloric  acid.  G.  Y. 

Creatinine.  Georg  Korndorfer  (Arch.  Pharm .,  1904,  242, 
641 — 648). — The  creatinine  used  was  prepared  from  urine.  When 
heated  with  methyl  iodide  and  methyl  alcohol,  it  formed  a 
methylcreatinine  hydriodide ,  C5H9ON3,HI,  melting  at  212°;  the  cor¬ 
responding  hydrochloride ,  aurichloride  melting  at  174°,  platinichloride 
with  |H2U,  and  picrate  melting  at  183°  were  also  prepared.  By 
decomposing  the  hydriodide  with  silver  oxide,  the  base  was  obtained  in 
an  amorphous  state.  The  hydrochloride,  however,  could  be  decom¬ 
posed  with  potassium  carbonate  (and  therefore  cannot  be  a  quaternary 
ammonium  salt)  ;  obtained  in  this  way,  the  base  forms  crystalline, 
hygroscopic  needles  of  the  composition  C5H90N3,H20. 

The  base  (methylcreatinine)  was  heated  with  methyl  iodide  and 
methyl  alcohol,  and  from  the  product  a  di methylcreatinine  platini- 
chloride ,  2C6HuON3,H2PtCl6,  was  isolated,  and  also  a  small  quantity 
of  a  salt  which  contained  a  percentage  of  platinum  approaching  that 
in  a  trimethyl  creatinine  platinichloride ,  2C7H130N3,HoPtCl6. 

C.  F.  B. 

Suprarenine  [Epinephrine],  the  Substance  of  the  Suprarenal 
Glands  which  causes  Increase  of  the  Pressure  of  the  Blood. 

E.  Weyricii  (Chem.  Centr .,  1904,  ii,  1575 — 1576  ;  from  Verh.  Ges. 
Deut.  Naturfor.  Aerzte ,  1903,  ii,  127). — Suprarenine,  prepared  from 
fresh  suprarenal  glands  of  oxen  by  extracting  with  water  which  has 
been  rendered  faintl}T  acid,  forms  a  pale  brown  to  yellow  or  greyish- 
white,  sandy  powder.  The  presence  of  extremely  small  crystals  may 
be  detected.  Suprarenine  is  sparingly  soluble  in  hot  or  cold  water  and 
is  insoluble  in  alcohol  or  ether.  The  hydrochloric  acid  solution  is 
emerald-green,  but  on  the  addition  of  dilute  ammonia  becomes  carmine- 
red.  The  hydrochloride  is  precipitated  by  ammonia  or  alkali  carbon¬ 
ates,  but  not  by  alkali  acetates ;  it  does  not  give  any  of  the  reactions 
of  albumin,  and  its  concentrated  aqueous  solution  is  not  precipitated 
by  alcohol.  One  gram  of  the  base  is  sufficient  to  neutralise  0*195 — 0  2 
gram  of  hydrogen  chloride.  The  composition  C10H15O3N,JH2O  is 
ascribed  to  suprarenine,  and  it  is  assumed  to  have  a  constitution 
similar  to  that  of  aminocatechol.  E.  W.  W. 

Skimmianine,  an  Alkaloid  from  Skimmia  Japonica.  J. 

Honda  (Chem.  Centr .,  1904,  ii,  1511 — 1512;  from  Arch.  exp.  Path . 
Pharm.,  52,  83 — 94). — A  poisonous  alkaloid,  skimmianine,  has  been 
found  to  be  present  in  all  parts  of  Skimmia  japonica ,  but  most  abun¬ 
dantly  in  the  leaves.  It  was  isolated  from  the  latter  by  extracting 
with  96  per  cent,  alcohol.  Skimmianine ,  C32H2909N3,  crystallises  from 
alcohol  in  yellow,  four-sided  prisms,  melts  at  175*5°,  and  is  readily 
soluble  in  chloroform  or  alcohol,  moderately  so  in  methyl  alcohol,  very 
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sparingly  so  in  ether,  amyl  alcohol,  or  carbon  disulphide,  and 
insoluble  in  water  or  light  petroleum.  All  the  solutions  are  neutral 
to  litmus.  The  solutions  of  the  base  are  almost  tasteless,  but  those 
of  the  salts  are  very  bitter.  Skimmianine  is  only  dissolved  by  dilute 
mineral  acids  when  present  in  excess,  and  the  solutions  on  evaporation 
yield  the  salts  which  crystallise  in  needles.  When  the  excess  of  acid 
is  neutralised  by  alkali  carbonates,  or  when  the  salts  are  dissolved  in 
water  and  the  solutions  concentrated,  the  base  is  precipitated.  Even 
after  boiling  with  dilute  acids,  skimmianine  does  not  reduce  alkaline 
copper  solutions.  A  solution  of  the  alkaloid  in  hydrochloric  acid 
gives  voluminous  precipitates  with  the  ordinary  alkaloid  reagents,  and 
forms  a  platinichloride  which  crystallises  in  rhombic  plates,  and  is 
moderately  soluble  in  water,  but  only  sparingly  so  in  alcohol.  The 
precipitate  formed  with  gold  chloride  is  easily  decomposed.  Crystals 
of  skimmianine  dissolve  in  concentrated  sulphuric  acid  forming  a 
brownish-yellow  solution,  which,  on  the  addition  of  potassium  chlorate, 
becomes  reddish-brown.  By  the  action  of  the  alkaloid  on  Frohde’s 
reagent,  a  green  coloration  is  formed  which  afterwards  becomes  blue  ; 
a  solution  of  potassium  permanganate  in  sulphuric  acid  becomes  violet 
and  then  yellowish- brown,  and  concentrated  nitric  acid  forms  a  yellow 
solution  which  changes  to  orange-red. 

Injection  of  skimmianine  into  the  femoral  lymphatics  of  Rana 
esculenta  or  Rana  temporaria  affects  the  appearance  of  the  muscles  at 
the  place  of  application,  and  renders  them  stiff  and  brittle.  The 
neighbouring  muscles  are  also  affected  by  larger  doses.  Voluntary 
motion  becomes  sluggish,  the  breathing  superficial,  and  the  pupils 
contract.  JEteflex  sensibility  appeared  as  a  rule  to  increase  only  in  the 
case  of  Rana  esculenta.  The  absolute  strength,  and  the  work  per¬ 
formed  by  the  muscles,  were  apparently  diminished.  The  alkaloid  has 
probably  a  direct  action  on  the  muscles  of  the  heart,  decreasing  the 
pulsations  and  causing  disturbance  of  the  diastole.  The  pulse  is 
similarly  affected  even  when  atropine  has  been  previously  administered. 
Intravenous  injection,  in  the  case  of  rabbits,  causes  general  symptoms 
of  poisoning.  Slight  poisoning  is  accompanied  by  feeble  spasms.  The 
pressure  of  the  blood  falls  even  when  chloral  has  been  administered, 
but  after  a  time  it  increases  again,  probably  owing  to  the  compensating 
contraction  of  the  peripheral  vessels.  Skimmianine  has  no  effect  on 
the  secretion  of  urine.  E.  W.  W. 

Pharmacological  Studies  on  Synthetical  Bases  of  the 
Piperidine  Series.  Hermann  Hildebrandt  ( Zeit .  physiol.  Chem ., 
1904,  43,  249 — 289.  Compare  Abstr.,  1900,  ii,  676,  and  this  vol.,  i, 
80). — Dimroth’s  thymolmercury  chloride,  C3H7‘C6H2Me(OH)*HgCi 
(Abstr.,  1902,  i,  656),  does  not  react  with  formaldehyde  and  piperidine 
in  the  cold,  but,  on  warming,  the  methylenepiperidide  derivative, 

CH^g|^^7^^.^^^C#CH2*C5NH10,  is  obtained.  This  has  very  much 

the  same  physiological  properties  as  other  compounds  containing  mer¬ 
cury  directly  attached  to  the  benzene  nucleus. 

The  methylenepiperidide  derivative  of  thymotic  alcohol,  melting  at 
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141°  (thisvol.,  i,  80),  is  very  hygroscopic,  and  readily  yields  a  platini- 
chloride ,  (C1YH250N)2PtCl6,H20,  which  crystallises  in  orange  plates. 

o-Thymotinpiperidide  (Base  2),  melting  at  141°,  is  isomeric  with 
jp-thymotinpiperidide  (Base  1)  (Abstr.,  1900,  i,  676),  and  when  taken 
into  the  animal  system  is  eliminated  as  a  glycuronic  acid  derivative, 
which,  on  hydrolysis  with  8  per  cent,  sulphuric  acid,  yields  the  methylated 
base ,  C^H^ON  (Base  3),  melting  at  144°.  This  can  be  distinguished 
from  Base  2  by  means  of  its  platinichloride,  (Cl7H27ON)2,H2PtCl6,  which 
separates  in  the  course  of  a  few  hours.  Bases  2  and  3,  but  not  Base  1, 
give  characteristic  thymol  reactions  with  acetic  and  sulphuric  acids. 

jp-Thymotic  aldehyde  and  the  corresponding  acid  and  o-thymotic  acid 
do  not  condense  with  piperidine  and  formaldehyde.  When  taken  into 
the  animal  system,  the  ortho-acid  is  partly  eliminated  as  such,  and 
partly  in  combination  with  glycuronic  acid.  It  is  a  much  more  effective 
poison  than  the  para-acid,  which  is  entirely  eliminated  in  combination 
with  glycuronic  acid. 

Dannenberg’sp-bromothymol  (Abstr.,  1903,  i,  338)  yields  a  methylene- 
piperidide  derivative,  melting  at  59°.  The  corresponding  o-bromo- 
derivative  melts  at  76°.  They  are  not  poisonous,  and  are  excreted  in 
combination  with  glycuronic  acid.  The  glycuronic  acid  derivatives  of 
o-  and  ^-thymotinpiperidides  cannot  be  precipitated  from  urine  by  the 
addition  of  basic  lead  acetate,  whereas  the  derivatives  of  piperidides 
which  are  physiologically  inactive  are  readily  precipitated. 

Auwers  and  Marwedebs  dibromo-p-hydroxy-i//-cumyl  piperidide 
(Abstr.,  1896,  i,  149)  is  physiologically  inactive,  whereas  dibromo- p- 
cresyl  jriperidide,  melting  at  182°,  is  as  active  as  o-  and  £)-thymotin- 
piperidides. 

The  results  of  various  experiments  tend  to  show  that  the  condensation 
products  obtained  from  piperidine  and  phenols  by  means  of  formalde¬ 
hyde  exhibit  an  acute  physiological  action  only  when  the  para-  or  one 
of  the  ortho-positions  with  respect  to  the  hydroxyl  group  is  not  substi¬ 
tuted.  The  meta-position  with  respect  to  the  hydroxyl  has  an  influence 
on  the  physiological  action  only  when  both  meta-positions  are  unsub¬ 
stituted,  and  when  the  methyl enepiperidine  residue  is  adjacent.  A 
further  generalisation  is  that  only  those  condensation  products  of 
piperidine  with  phenols  and  formaldehyde  which  have  an  unsubstituted 
ortho-  or  para-hydrogen  atom  in  the  benzene  ring  undergo  methylation 
in  the  animal  system  ;  it  would  thus  appear  that  it  is  only  physio¬ 
logically  active  compounds  which  undergo  methylation. 

The  organism  does  not  appear  to  be  capable  of  introducing  methyl 
in  place  of  a  hydrogen  atom  in  the  ortho-  or  para-position  with  respect 
to  the  hydroxyl  groups,  and  thus  forming  an  inactive  compound,  hence 
it  is  the  nitrogen  atom  which  is  methylated,  and  the  hydroxyl  group 
reacts  with  the  glycuronic  acid,  forming  a  compound  which  is  physio¬ 
logically  inactive. 

Experiments  have  been  conducted  in  order  to  determine  the  effect 
of  introducing  various  substituents  into  the  piperidine  ring  of  the  con¬ 
densation  products. 

Scholtz’s  iso-2 :6-diphenylpiperidine  condenses  with  formaldehyde 
and  thymol  when  the  mixture  is  heated,  yielding  a  product  which  melts 
at  162°.  It  is  physiologically  inactive.  2-Methylpiperidine  itself 
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is  largely  oxidised  in  the  animal  system  to  the  corresponding  carb¬ 
oxylic  acid,  which  then  unites  with  glycine. 

Thymotin-2-methylpiperidide ,  C^H2^ON,  crystallises  in  irregular 
cubes,  melts  at  118°,  and  is  not  so  physiologically  active  as  the  simple 
piperidide.  It  is  eliminated  in  the  form  of  a  neutral  derivative  of 
glycuronic  acid,  which  on  hydrolysis  yields  a  methyl  derivative, 
Ci8H29ON,  crystallising  in  needles  and  melting  at  116°.  This  is  much 
less  active  than  the  original  methylpiperidide. 

Carvacryl-2-methylpiperidide  crystallises  in  needles,  melts  at  151°, 
and  is  extremely  active.  Its  platinichloride,  (Cl7H2YON)2,H2PtCl6, 
crystallises  readily  from  alcohol  in  flat  needles.  The  methylated  base, 
obtained  by  the  decomposition  of  the  excreted  glycuronic  acid  deriva¬ 
tive,  is  not  so  active. 

Thymotin  copellidide^  OH*C6H2MePr'CH2*C5NH8MeEt(l  :  4),  melts 
at  115°  and  is  still  less  poisonous  than  the  2-methylpiperidide,  whereas 
copellidine  itself  is  about  three  times  as  poisonous  as  2-methylpiperidine. 

Dibromocresyl-2-methylpiperidide  is  still  less  active.  J.  J.  S. 

Dimolecular  Nitriles.  Ernst  von  Meyer  {J.  pr.  Chem. ,  1904, 
[ii],  70,  560 — 561). — 3-Cya?io-2-phenyl-6-methyl-4-pyridone, 


is  formed  when  a  solution  of  benzoylacetonitrile  in  ethyl  acetoacetate 
is  saturated  with  hydrogen  chloride.  It  crystallises  in  leaflets,  melts 
at  244°,  and,  when  heated  with  hydrochloric  acid  at  200°,  yields 
4 -hydroxy-2-phenyl-§-methylpyridine ,  which  crystallises  in  needles  and 
melts  at  178 ‘5°. 

The  action  of  cyanogen  bromide  on  benzoylacetonitrile  in  benzene 
solution  at  100°  leads  to  the  formation  of  a  frromo-derivative, 

CN’CH2-CPh:NBr, 

which  crystallises  in  white  needles  and  melts  at  114°.  The  bromo- 
derivative  of  diacetonitrile  is  similarly  formed  by  bromination  with 
cyanogen  bromide  in  benzene  solution.  Gr.  Y. 

2 :  ©-Substituted  Pyridinecarboxylic  Acids.  Hans  Meyer 
(. Monatsh .,  1904,  25,  1196 — 1200.  Compare  Abstr.,  1903,  i,  364). — 
When  warmed  with  methyl  iodide  and  aqueous  sodium  carbonate, 
6-methylpyridine-2-carboxylic  acid  and  quinoline- 2-car boxylic  acid 
do  not  form  the  respective  betaines,  but  after  evaporation  are 
recovered  unchanged.  The  action  of  thionyl  chloride  on  quinoline-2- 
carboxylic  acid  leads  to  the  formation  of  its  crystalline  chloride ,  which 
melts  and  decomposes  at  175 — 177°,  and  when  treated  with  methyl 
alcohol  yields  the  methyl  ester,  crystallising  in  matted  needles  melting 
at  78°.  The  amide ,  formed  by  the  action  of  aqueous  ammonia  on  the 
chloride  or  the  ester,  crystallises  in  slender,  glistening  needles,  melts 
at  123°,  and  forms  an  aurichloride,  which  crystallises  in  needles  and 
melts  at  210°.  The  nitrile  is  formed  when  the  amide  is  boiled  with 
thionyl  chloride  ;  it  crystallises  in  long  needles,  melts  at  89°,  is  very 
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easily  volatile,  has  a  pleasant  odour,  and  is  more  easily  hydrolysed 
than  4-cyanoquinoline.  The  aurichloride  crystallises  in  needles  and 
melts  and  decomposes  at  158°.  G.  Y. 


Conversion  of  Tetrahydroquinoline  into  2-Methyldihydro- 
indole.  Julius  von  Braun  and  A.  Steindorff  ( Ber.>  1904,  37, 
4723 — 4730). — Tetrahydroquinoline  may  be  transformed  into  2-methyl- 
dihydroindole  by  means  of  the  following  reactions.  Benzoyltetra- 
hydroquinoline  is  converted  into  benzoyl-o-y-chloropropyIanilide(Abstr., 
1904,  i,  918).  This  is  stable  towards  quinoline,  is  reconverted  into 
the  tetrahydroquinoline  derivative  on  treatment  with  sodium  ethoxide, 
but  when  distilled  under  1 2  mm.  pressure  is  mainly  transformed  into 
benzoyl-o-allylanilide ,  COPh*ISrH*C6H4,CH2,CH.’CH2,  although  benzoyl 
chloride  and  tetrahydroquinoline  are  formed  at  the  same  time.  The 
benzoylallylanilide  crystallises  from  alcohol  in  long  needles,  melts  at 
123 — 124°,  and  is  only  slowly  hydrolysed  by  alkalis.  It  readily 
combines  with  hydrogen  chloride  when  heated  with  three  times  its 
weight  of  fuming  hydrochloric  acid  at  70 — 80°,  yielding  benzoyl-o- 
yS-chloropropylanilide  (this  vol.,  i,  81). 

o -fi-Chloropropylaniline,  NH2,C6H4*CH2*CHClMe,  is  obtained  when 
the  /3-chlorinated  anilide  or  benzoyl-o-allylanilide  itself  is  heated  with 
fuming  hydrochloric  acid  for  several  hours  at  125°,  and  when  heated 
with  water  it  is  transformed  into  2-methyldihydroindole  hydrochloride  : 


n  „  ^GHvCHClMe 


C„H.< 


ch2 - 

NH(HCl) 


>CHMe. 


J.  J.  S. 


A  Method  for  the  Preparation  of  Compounds  derived 
from  Pseudo-bases  by  the  Replacement  of  the  Hydroxyl 
Group  by  Hydrocarbon  Residues.  Martin  Freund  [with 
Edmund  Speyer]  ( Ber .,  1904,  37,  4666 — 4672). — Such  salts  of  organic 
bases  as  yield  pseudo-bases  with  alkali  hydroxides  react  with  magnesium 
alkyl  or  aryl  haloids,  forming  compounds  which  may  be  regarded  as 
derived  from  the  pseudo-bases  by  the  replacement  of  hydroxyl  by  a 
hydrocarbon  residue.  The  reaction  is  a  general  one. 

Quinoline  methiodide  reacts  vigorously  with  magnesium  phenyl 
bromide  in  ethereal  solution  to  form  2-phenyl-\-methyldihydroquinoline , 
CH^CH 

C6H4<  q  piPlT  crystallises  from  alcohol  in  prisms  melting  at 


89 — 90°,  and  dissolves  readily  in  acetone  or  chloroform,  but  is  insoluble 
in  water.  It  dissolves  in  hydrochloric  acid,  and  is  reprecipitated 
on  dilution.  Calcium  permanganate  oxidises  it  to  benzoylmethyl- 
anthranilic  acid,  C02H*C6H4,NMe*C0Ph.  Sodium  reduces  the  base  in 
alcoholic  solution  to  2-phenyl-\-methyltetrahydroquinoline ,  crystallising 
from  alcohol  in  rhombic  tablets  melting  at  106 — 107°;  and  possessing 
weak  basic  properties. 

Bromine  reacts  with  2-phenyl-l-methyldihydroquinoline  in  chloro¬ 
form  solution,  forming  3 -(or  4:-)bromo-2-phenylquinoline  methobromide , 
,CH— —  CBr  _  „  XBr=~CH 


c6h4< 


NMeBr-CPh 


or  C6H4< 


NMeBr-CPh 


,  crystallising  from  water  in 
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yellow  needles  and  melting  and  decomposing  at  248—250°.  Sodium 
hydroxide  precipitates  the  pseudo-base  as  an  amorphous,  yellow  mass, 
dissolving  readily  in  alcohol  or  ether.  The  ammonium  base  may  be 
obtained  by  the  action  of  moist  silver  oxide  on  the  bromide,  its  aqueous 
solution  may  be  evaporated  without  decomposition,  and  sodium 
hydroxide  converts  it  into  the  insoluble  pseudo-base. 

The  bromide  decomposes  on  fusion  into  methyl  bromide  and 

.CH!CBr  CBrICH 

3 -(or  4- )bromo-2-phenylqumohm ,  qP1i  or  C(iH4<N  =CF\i 

crystallising  from  alcohol  in  white  needles  and  melting  at  120 — 121°. 

Magnesium  methyl  iodide  and  quinoline  methio lide  react  vigorously 
to  form  1  : 2 -dimethyldihydroquinolinei  an  oil  becoming  yellow  on 
exposure  to  air  and  boiling  at  255 — 256°.  It  dissolves  readily  in 
acids,  but  does  not  yield  crystallisable  salts. 

Magnesium  ethyl  iodide  and  phenylacridine  methiodide  react  to 

^'CPhEW 

form  phenylethylmz thyldihy droa cridinc,  C(.H4<C^-^e_^>C6H4,  crystal¬ 
lising  from  alcohol  or  light  petroleum  in  yellowish- white  needles 

The  product  has  no  basic  properties. 

0.  H.  D. 


melting  at  112°  after  sintering. 


Hyposulphites  of  Aromatic  Bases.  Auguste  Lumiere, 
Louis  Lumiere,  and  Alphonse  Seyewetz  (Bull.  Soc.  cldm .,  1905, 
[iii],  33,  67 — 69). — 2  :k-Diaminophenol  hyposulphite ,  obtained  by  a 
mixture  of  molecular  solutions  of  diaminophenol  hydrochloride  and 
sodium  hyposulphite  in  water,  crystallises  in  white  spangles  and  is 
slightly  soluble  in  cold  water  (1  in  600)  and  alcohol.  The  hyposulphites 
of  diaminoresorcinol  and  2:4: 6-triaminophenol  resemble  the  fore¬ 
going,  but  that  of  p-phenylenediamine  is  less  stable  and  more  soluble 
in  water.  The  monoamines  and  pyridines  also  yield  crystalline  hypo¬ 
sulphites.  T.  A.  H. 

[Indophenol  from  P-Phenylenediamine  and  o-Acetylamino- 
phenoh]  Kalle  &  Co.  (D.R.-P.  156478). — Potassium  ferricyanide 
oxidises  a  mixture  of  ^-phenylenediamine  and  o-acetylaminophenol, 
forming  a  blue  indophenol.  On  dissolving  in  sodium  sulphide  and 
passing  a  current  of  carbon  dioxide,  the  pure  leuco-indophenol  is 
precipitated,  and  may  be  crystallised  from  organic  solvents.  It 
dissolves  sparingly  in  water,  readily  in  acids  or  alkalis.  The  indo¬ 
phenol  yields  a  blue  dye  on  fusion  with  sodium  sulphide  and  sulphur. 

C.  H.  D. 

Formation  of  Chains.  LXV.  Reactions  of  Di-a-bromofso- 
valeryldiarylethylenediamines.  Carl  A.  Bischoff  [and,  in  part, 
Bilsen,vonMeystowicz,  Papke,  Radik,  Rossi,  Schubetski,  Teletoff,  and 
Wulffius]  ( Ber. ,  1904,  37,  4653 — 4666).  —  Di-a-bromofsovaleryl- 
diphenylethylenediamine,  from  a-bromoisovaleryl  bromide  and  diphenyl- 
ethylenediamine  in  presence  of  pyridine  (compare  Abstr.,  1899,  i,  278), 
is  converted  by  sodium  phenoxide  or  naphthoxide  into  di-dimethyl- 
acrylodiphenylethylenediamine ,  C%  H4  (N  Ph  •  CO  *  CH CMe2),  which  forms 

YOL.  LXXXVIII.  i.  m 
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silvery  needles  melting  at  177°  and  dissolving  readily  in  chloroform, 
acetone,  or  acetic  acid,  less  readily  in  alcohol  or  benzene. 

In  similar  manner,  di-a-bromo7sovaleryldi-o-to!ylethylenediamine 
yields  di-dimethyl  acryldi-o-tolylethylenediamine,  crystallising  from 
alcohol  in  glistening  needles  melting  at  178°.  Di-dimethylacryl - 
di-p-tolylethylenediamine  crystallises  from  dilute  alcohol  in  glistening 
needles  and  melts  at  172°. 

Di-a-bromoisovaleryldi-a-nciphthylethylenediamine  crystallises  from 
ethyl  oxalate  in  long,  four-sided  leaflets  melting  at  211* — 212°,  and 
dissolves  very  sparingly  in  most  organic  solvents,  readily  in  nitro¬ 
benzene.  Di-dimethylacryldi-a-naphthylethylenedimnine  crystallises 
from  glacial  acetic  acid  in  small,  colourless  prisms  melting  at 
206  — 208°.  Di-dimethylacryldi-fi-naphthylethylenediamine  separates 
from  alcohol  as  sparingly  soluble,  silky  needles  melting  at  187°,  and 
dissolves  readily  in  chloroform.  C.  H.  D. 

Diamines.  Adolf  Loewy  and  Carl  Neuberg  (Zeit.  physiol .  Chem ., 
1904,  43,  355 — 357). — Diamines  are  usually  isolated  from  urine  either 
as  benzoyl  derivatives  (von  Udr4nszky  and  Baumann,  Abstr.,  1889,  33, 
1024)  or  as  mercurichlorides  (Brieger  and  Stadthagen,  Berl.  Klin . 
Woch .,  1889,  345).  The  authors  employ  the  phenylcarbimide  deriva¬ 
tives. 

Tetramethylenediaminephenylcarbimide, 

NHPh*CO-NH*[CH2]f‘NH-CO*NHPh, 
obtained  by  mixing  the  components  in  ethereal  solution,  crystallises 
from  a  mixture  of  pyridine  and  acetone  in  needles  melting  at  240° 
(corr.)  and  is  insoluble  in  the  ordinary  solvents. 

The  corresponding  derivative  of  pentamethylenediamine ,  C19H24021S;4, 
melts  at  207 — 209°  (corr.)  and  is  more  readily  soluble  in  a  mixture  of 
pyridine  and  acetone.  The  ethylenediamine  derivative  melts  at  263°. 

J.  J.  S. 


Action  of  Secondary  Asymmetric  Hydrazines  on  Sugar.  I. 

Rudolf  Ofner  ( Monatsh .,  1904,  25,  1153 — 1163.  Compare  Abstr., 
1904,  i,  798,  936). — Whilst  phenylmethylosazone  is  formed  by  the 
action  of  phenylmethylhydrazine  on  dextrose  or  laevulose,  no  osazone 
is  formed  by  the  action  of  pure  as-phenylbenzylhydrazine  on  either  of 
those  substances.  Neuberg’s  supposed  lrevulose-phenylbenzylosazone 
(Abstr.,  1902,  i,  264)  is  phenylbenzylphenylosazone,  which  is  obtained 
by  the  action  of  phenylbenzylhydrazine  containing  phenylhydrazine 
on  dextrose  or  lievulose,  or  of  pure  phenylbenzylhydrazine  on  phenyl- 
glucosazone.  G.  Y. 


[Chloroindanthrene.]  Badische  Anilin-  &  Soda-Fabrik 
(D.R.-P.  155415). — A  mixture  of  concentrated  nitric  acid  and  fuming 
hydrochloric  acid  converts  indanthrene  at  50°  into  chloroanthra- 
quinoneazine ,  a  yellow,  fairly  stable  compound,  which  is  reduced  by 
sodium  hyposulphite  to  chloroindanthrene ,  dissolving  in  nitrobenzene  or 
aniline  to  green  solutions,  insoluble  in  water  or  sodium  hydroxide. 

C.  H.  D. 
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Study  and  Synthetical  Preparation  of  Aryl  Thiohydantoins. 

M.  Emmanuel  Pozzi  Escot  ( Compt .  rend.,  1904,  139,  1031 — 1032). — 
Disubstituted  t^-thiohydantoins,  readily  prepared  by  the  action  of 
monochloro-  or  monobromo-acetic  acid  on  the  $-arylthiocarbamides 
(compare  Abstr.,  1904,  i,  869),  are  crystalline  compounds,  decomposed 
by  alkalis  yielding  the  corresponding  s-arylcarbamides  according 
to  the  equations  : 

qpr  a _ npr 

M:C<NHE  +  CH.d-CO.H  ^ =RN:C<NR-CO  *' 

Q _ pTI 

RN:C<®  +  2H20  =  CO(NHR)2  +  hs-ch2-co2h. 

Di-o-tolyl-xp-thiohydantoin  forms  slightly  yellow,  octahedral  crystals 
melting  4°  lower  than  the  corresponding  thiocarbamide,  is  slightly 
soluble  in  water  and  readily  so  in  boiling  alcohol  or  cold  xylene, 
toluene,  or  chloroform.  Di-Tp-tolyl-ijj-thiohydantoin  crystallises  from 
alcohol  in  almost  colourless,  small,  square  plates  and  melts  at  115°. 
Di-a-naphthyl-yp-thiohydantoin  crystallises  from  alcohol  in  white  prisms 
and  melts  at  183°;  the  /3-isomeride  possesses  similar  pi'operties. 
enyl-^-thiohydantoin  crystallises  from  alcohol  and  melts  at  174°. 

M.  A.  W. 


Action  of  Magnesium  Benzyl  Chloride  on  Crystal-violet. 

Martin  Freund  and  Heinrich  Beck  ( Ber .,  1904,  37,  4679 — 4680). 
• — Crystal-violet,  suspended  in  ether,  reacts  vigorously  with  magnesium 
benzyl  chloride'  to  form  hexamethyltriaminotrijrfienylbenzylmethane , 
CH2Ph'C(C6H4*NMe2)3,  separating  from  chloroform  and  alcohol  in 
small,  slightly  blue  crystals  melting  at  181 — 182°.  Potassium  iodide 
precipitates  the  crystalline  hydriodide ,  melting  and  decomposing  at 
267 — 268°,  from  its  solution  in  hydrochloric  acid.  No  dye  is  obtained 
on  oxidation  with  chloranil  or  lead  peroxide  and  hydrochloric  acid. 

C.  H.  D. 


2-Alkyloxypyrimidine  Derivatives.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  155732). — The  hydrochlorides  of  the 
ethers  of  ^socarbamide,  R*0*C(NH2)!NH,HC1,  prepared  by  the  action 
of  alcohols  and  hydrogen  chloride  on  cyanamide  (Stieglitz  and  McKee, 
Abstr.,  1900,  i,  340,  431),  react  with  the  metallic  derivatives  of  alkyl 
cyanoacetates  to  form  2-alkyloxy-derivatives  of  pyrimidine, 

nh*co*ch2 
or-c:n — c:nh' 

The  2 -methoxy pyrimidine  derivative,  prepared  by  adding  sodium  to  a 
solution  of  ethyl  cyanoacetate  and  tsocarbamide  methyl  ether  hydro¬ 
chloride  in  absolute  methyl  alcohol,  crystallises  from  hot  water  or 
alcohol  in  colourless  needles  melting  at  228 — 229°  and  dissolving 
readily  in  alkalis  or  acids.  The  2-ethoxy-derivative  is  similar,  and 
melts  at  247°. 

These  compounds  may  be  converted  into  derivatives  of  hypoxanthine 
by  Traube’s  method  (Abstr.,  1900,  i,  416).  C.  H.  D. 
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Preparation  of  Diethylxanthine.  Georg  Scare  at  (( Jhem .  Centr 
1904,  ii,  1497 ;  from  Bull.  Soc.  Bci.  Bucarest ,  13,  155 — 159). — 

By  the  action  of  phosphorus  oxychloride  on  the  solution  obtained  by 
heating  together  a  mixture  of  pyridine  and  cyanoacetic  acid  with  finely 
powdered  diethylcarbamide,  the  hydrochloride  or  phosphate  of 

Q-imino- 2  :  4-dioxy-l  :  3 -diethylpyriviidine,  C0<'NEt-C(NH)'>CH2’ 

is  obtained  as  a  syrup.  The  base,  prepared  from  the  salt  by 

evaporating  with  ammonia,  crystallises  from  water  in  needles  and 
melts  at  137°.  The  isom^roso-compound,  C8H1203N4,H20,  crystallises 
in  small,  dark  red  plates  and  is  sparingly  soluble  in  water.  5  :  6- 
Diamino- 2  :  4=-dioxy-l  ;  3- diet hylpyrimidine,  obtained  by  warming  the 
preceding  compound  with  yellow  ammonium  sulphide,  forms  yellow 
crystals,  and  when  boiled  with  anhydrous  formic  acid  yields  ft-amino- 
5 -formylamin o- 2  :  4-dioxy-l  :  3-diethylpyrimidine,  CtjH1403N4,  which 
crystallises  from  absolute  alcohol  in  white  needles  and  is  readily 
soluble  in  water  or  alcohol ;  it  melts  and  decomposes  at  235°,  forming 

1  :  3-diethylxanthine,  U  with  elimination  of  water. 

Diethvlxanthine  crystallises  from  water  in  yellow  prisms  and  melts  at 

208°. 

NEt-CO*C*NEt 

1  :  3  :  7-Triethylxanthine,  prepared  by  the 

action  of  ethyl  iodide  and  sodium  ethoxide  (2  mols.)  on  diethyl¬ 
xanthine,  melts  at  115°  and  is  readily  soluble  in  alcohol. 

E.  W.  W. 


Acetyl  Derivatives  of  Phenylurazole.  Salomon  F.  Agree 
(Amer.  Chem.  J.f  1904,  32,  606 — 611.  Compare  Abstr.,  1902,  i,  242  ; 
1903,  i,  867). — It  has  been  shown  (Abstr.,  1903,  i,  867)  that  when  acetyl- 
phenylurazole,  prepared  by  Cuneo's  method  (Abstr.,  1899,  i,  9),  is 
treated  with  diazomethane,  2-acetyl-l-phenyl-4-methylurazole  is  pro¬ 
duced,  which  melts  at  94°,  but  after  heating  at  140°  melts  at 
113 — 115°.  The  same  change  takes  place  when  the  substance  is  left 
for  a  few  months  at  the  ordinary  temperature.  The  product  melting 
at  113 — 115°  is  identical  with  the  compound  which  was  obtained  by 
Busch  (Abstr.,  1901,  i,  617)  by  the  action  of  acetic  anhydride  and 
sodium  acetate  on  l-phenyl-4-methylurazole  and  was  inadvertently 
stated  to  melt  at  129°. 

A  few  months  after  the  first  experiments  had  been  carried  out,  an 
attempt  was  made  to  prepare  a  further  quantity  of  the  substance 
melting  at  94°  from  the  same  sample  of  acetylphenylurazole,  which  still 
showed  the  same  melting  point  (173°)  as  before,  but  only  the  isomeride 
melting  at  113 — 115°  could  be  obtained.  Numerous  experiments 
have  been  made  with  acetylphenylurazole  prepared  in  various  ways, 
but  in  no  case  has  the  labile  form  of  the  methyl  derivative  melting  at 
94°  again  been  obtained.  It  is  probable  that  acetylphenylurazole 
prepared  by  Cuneo’s  method  consists  of  a  mixture  of  two  substances, 
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the  labile  modification, 


NPh-N 

COJSTH 


^>C*OAc,  and  the  stable  modification 


> 


NPh*NAc 

CO — NH 


>C0. 


The  action  of  acetyl  chloride  on  the  silver  salt  of  phenylurazole  has 
been  reinvestigated.  It  is  found  that  acetylphenylurazole  is  the  chief 
product  of  the  reaction,  a  small  amount  of  diacetylphenylurazole,  which 
melts  at  165°,  also  being  produced.  The  labile  diacetylphenylurazole 
described  by  Wheeler  and  Johnson  (Abstr.,  1903,  i,  693)  could  not  be 
obtained. 

The  action  of  ethyl  iodide  on  silver  phenylurazole  has  also  been  re¬ 
examined  (compare  Wheeler  and  Johnson,  loc.  cit .),  and  it  has  been 
found  that  3-ethoxy- 1 -phenylurazole  is  produced  together  with  a 
smaller  quantity  of  3  :  5-diethoxv-l-phenylurazole.  E.  G. 


[Relations  between  Quinonehydrazones  and  ^-Oxyazo-com- 
pounds.]  Walther  Porsche  ( Annalen ,  1904,  336,  346). — The 

author  had  overlooked  (Abstr.,  1904,  i,  1056)  Hewitt  and  Pope’s  descrip¬ 
tion  of  /5-hydroxyazobenzene  hydrochloride  (Abstr.,  1897,  i,  517). 

G.  Y. 


[Azo-compounds  from  3-Hydroxy  diphenylamine.]  K. 

Oehler  (D.R.-P.  155044). — The  diazonium  compounds  of  naphthionic 
acid  or  /3-naphthylamine-5  :  7-disulphonic  acid  combine  with  3-hydroxy- 
diphenylamine  to  form  azo-compounds,  which  yield  very  fast  brown 
dyes  on  treatment  with  chromium  salts,  the  hydroxy-group  probably 
occupying  the  ortho-position  with  respect  to  the  azo  group.  C.  H.  D. 

Azo-compounds  from  Sulphonic  Acids  of  a-Amino-/3-naphthol. 

Ohemische  Fabriken  vorm.  Weiler-Ter-Meer  (D.ft.-P.  155083). — 
Azo-compounds  of  acid  character,  yielding  dark  lakes  with  sodium 
dichromate  or  ferric  acetate,  are  obtained  on  diazotising  the  mono- 
or  di-sulphonic  acids  of  a-amino-/3-naphthol  in  the  presence  of  organic 
acids  only,  and  combining  the  diazo-compounds  with  resorcinol  in 
alkali  hydroxide  solution.  C.  H.  D. 

The  Copper  Compound  of  jp-Nitroaniline-Red.  Wladimir 
Schaposchnikoff  and  Y.  Svientoslavski  ( Zeit .  Fcirb.  Text  Ind 1904, 
3,  422 — 426).*— The  same  deep  brown  dye  is  obtained  by  boiling 
^?-nitroaniline-red  with  aqueous  copper  sulphate  containing  ammonia  as 
is  formed  on  adding  a  mixture  of  alkaline  sodium  /3-naphthoxide,  tartaric 
acid,  and  aqueous  cupric  chloride  to  diazotised  jp-nitroaniline ;  after 
suitable  purification,  the  compound  has  the  composition  of  the  copper 
salt,  (NO2*C6H4,N2,C10H6,O)2Cu,  of  jo-nitrobenzeneazo-/?-naphthol.  In  a 
similar  way,  the  copper  salt  of  benzeneazo-/3-naphthol  may  be  prepared. 
That  these  substances  are  merely  the  copper  salts,  as  supposed,  is  shown 
by  the  fact  that  on  decomposition  with  hydrochloric  acid  they  regenerate 
the  hydroxyazo-compounds,  W.  A.  D. 


162 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Azodiphenylmethane  :  a  Correction.  Paul  Freundler  (Bull.  Soc. 
chim.f  1905,  [iii],  33,  80 — 81.  Compare  Abstr.,  1903,  i,  585). — It  is 
shown  that  the  substance  obtained  by  the  author  by  heating  benzene-o- 
azobenzyl  alcohol  at  130°  is  not,  as  was  supposed,  azodiphenylmethane, 
but  a  molecular  combination  of  azobenzene  and  phenylindazole.  The 
presence  of  azobenzene  is  probably  due  to  the  formation  of  a  hydroxyl- 
amine  derivative  along  with  benzene-e-azobenzyl  alcohol  in  the  con¬ 
densation  of  nitrosobenzene  with  e-aminobenzyl  alcohol  and  the 
subsequent  dehydration  of  this.  T.  A.  H. 

y>-Nitrobenzeneazo-o-tolueneneazo-/?-naphthol.  Farbwerke 

vorm.  Meister,  Lucius,  &  Bruning  (D.B.-P.  155396). — ^-Nitro- 

benzeneazo-o-toluidine  may  be  diazotised  at  15 — 20°,  and  then  yields 
a  garnet-red  azo-compound  with  /3-naphthol.  If  the  fabric  is  first 
treated  with  /Lnaphthol  and  afterwards  with  the  diazo-solution,  the 
dye  is  deposited  in  the  fibre,  and  then  resembles  il  alizarin  garnet.” 
The  colour  is  completely  removed  by  means  of  formaldehyde-sodium 
hydrogen  sulphite.  C.  H.  D. 

Disazo-dyes  from  6  Amino  a-naphthol-3-sulphonic  Acid. 

K.  Oeiiler  (D.B.-P.  155740). — In  the  preparation  of  disazo-com- 
pounds  from  6-amino-a-naphthol-3-sulphonic  acid  (Abstr.,  1904,  i,  809), 
nitro-o-aminophenol  may  be  replaced  by  chloro-e-aminophenol.  The 
combination  occurs  more  slowly  than  when  nitro-compounds  are 
employed,  but  the  properties  of  the  dyes  produced  are  similar. 

C.  H.  D. 

Formation  of  Hydrogen  Cyanide  by  the  Oxidation  of 
Proteids.  B.  H.  Aders  Plimmer  (J.  Physiol ,  1904,  32,  51 — 58. 
Compare  Abstr.,  1904,  i,  538). — By  the  oxidation  of  albumins 
with  chromic  acid,  a  constant  amount  of  hydrogen  cyanide  is  evolved, 
which  varies  for  each  albumin ;  the  amount  thus  obtained  is  usually 
greater  than  in  oxidation  by  Neumann's  nitric  acid  mixture.  The  pro¬ 
ducts  of  proteolysis  give  a  rather  greater  amount  than  the  albumins 
themselves.  The  hydrogen  cyanide  arises  from  the  glycine  and  aspar¬ 
tic  acid,  but  the  other  amino-acids  also  give  rise  to  a  small  quantity 
which,  however,  is  negligible  in  comparison.  W.  D.  H. 

Amyloid.  Carl  Neuberg  ( Chem .  Centr.,  1904,  ii,  1576 — 1577  ; 
from  Verh.  Deut.  Path.  Ges.}  1904,  19 — 32). — According  to  Kraw- 
kow,  amyloid  is  a  compound  of  chondroitinsulphuric  acid  with-  a  pro- 
teid.  The  latter  differs  materially  from  the  albumin  of  the  cell, 
and  more  nearly  resembles  the  protamines  or  histones.  The  results 
of  the  hydrolysis  of  a  liver  amyloid  showed  that  it  yielded  0*8 
per  cent,  of  glycollic  acid,  22 *2  of  leucine,  3*8  of  glutamic  acid,  4*0 
of  tyrosine,  3T  of  pyrollidine-2-earboxylic  acid,  13*9  of  arginine,  and 
1L6  of  lysine;  histidine  was  not  present.  The  leucine  consisted  of 
a  mixture  of  aminoisobutylacetic  acid  and  F.  Ehrlich’s  isoleucine. 
Complete  precipitation  of  pyrollidine-2-carboxylic  acid  from  a  solu¬ 
tion  in  methyl  alcohol  may  be  effected  by  means  of  a  solution  of 
mercury  acetate  in  methyl  alcohol  to  which  potassium  methoxide  has 
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been  added.  Since  it  is  improbable  that  d-tyrosine  is  a  component 
of  amyloid  or  that  racemisation  takes  place  in  the  process  of 
decomposition,  it  must  be  assumed  that  the  fundamental  constituent 
is  a  substance  which  is  comparatively  stable  towards  acids  and 
resembles  the  protamines  or  Siegfried’s  kyrines.  The  monoamino- 
acids,  which  are  only  feebly  combined  with  this  substance,  are  liber¬ 
ated  at  once,  and  a  portion  of  them  is  rendered  inactive  by  the 
action  of  boiling  sulphuric  acid.  The  resemblance  to  the  histones  is 
supported  by  the  fact  that  amyloid  is  always  found  in  com¬ 
bination  with  an  acid.  Amyloid  can  no  longer  be  regarded  as  a 
particular  coagulation  form  of  albumin.  It  has  been  shown  that  it 
is  attacked  by  pepsin  and  trypsin  in  the  ordinary  way,  although 
the  action  is  somewhat  slower  than  in  the  case  of  normal  albumin¬ 
ous  substances.  Amyloid  livers  are  thus  subject  to  autolysis  in  the 
typical  way,  and  the  possibility  of  resorption  cannot  be  doubted. 
Whilst  the  percentage  composition  of  amyloids  from  different 
sources  varies  but  little,  the  forms  in  which  the  nitrogen  and 
sulphur  are  contained  are  by  no  means  the  same  in  each  case ;  the 
latter  may  be  present  not  only  in  the  sulphate  form,  but  also  in  a 
state  of  combination  similar  to  that  in  which  it  is  found  in  cystine. 
In  the  following  table,  the  samples  (1),  (2),  and  (3)  refer  respectively 
to  amyloids  from  liver,  spleen,  and  a  normal  human  aorta : 


C. 

H. 

N. 

S. 

Percentage  of  total  N 
present  as 

Total  S 
consists  of 

N  in 
mon- 
amino- 
acids. 

N  in 
di¬ 
amino- 
acids. 

N  in 

amide 

form. 

S  in 

sulphate. 

Non- 

oxidised 

8. 

1 

501 

7*0 

14-1 

2 ’6 

43-2 

51  -2 

4'9 

1-7 

2 

49*3 

7  T 

14T 

1*8 

30-6 

57*0 

11  2 

1-8 

3 

49 -a 

14-4 

2  3 

54*9 

36-0 

8-8 

0-4 

Proteids  of  a  pronounced  basic  character  always  occur  in  places 
where  normal  tissue  is  undergoing  change,  and  amyloid  is  a  product  of 
the  metamorphosis  of  albuminous  substances.  Amyloids  from  the 
liver,  spleen,  and  aorta  may  possibly  represent  different  phases  of 
the  process  of  change  which  culminates  in  the  formation  of  the 
typical  liver  amyloid.  E.  W.  W. 

Preparation  of  Bromolecithin.  Aktien-Gesellschaft  fur 
Anilin-Fabrikation  (D.R.-P.  156110). — Lecithin  readily  combines  with 
bromine  in  chloroform  solution,  the  amount  of  bromine  taken  up  vary¬ 
ing  with  the  source  of  the  lecithin  employed.  Lecithin  obtained  from 
egg-yolk  absorbs  30  per  cent,  of  its  weight  of  bromine.  On  evapora¬ 
tion  under  reduced  pressure,  the  product  is  obtained  as  a  colourless, 
waxy  mass.  Unlike  lecithin,  bromolecithin  is  not  hydrolysed  by  the 
intestinal  juice.  0.  H.  D. 
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Iodo-derivatives  of  Lecithin.  J.  D.  Riedel  (D.R.-P.  155629). — 
Iodo-derivatives  of  lecithin  are  obtained  by  the  action  of  iodine 
chloride,  or  of  mixtures  producing  iodine  chloride,  on  lecithin.  The 
products  dissolve  readily  in  ether  or  warm  alcohol,  and  swell  in  water ; 
they  may  contain  as  much  as  50  per  cent,  of  iodine.  Alkalis  decom¬ 
pose  them,  yielding  choline,  glycerolphosphoric  acid,  and  fatty  iodo- 
acids.  The  iodine  is  contained  in  the  fatty  acid  residue.  Choline 
yields  only  an  unstable  additive  compound  with  iodine  chloride. 
Products  containing  5 — 20  per  cent,  of  iodine  find  therapeutic 
application.  C.  H.  D. 

Hsemocyanin.  II.  Martin  Henze  (Zeit.  physiol.  Chem .,  1904, 
43,  290 — 298.  Compare  Abstr.,  1901,  i,  783). — The  distribution  of 
the  nitrogen  in  the  hsemocyanin  molecule  has  been  determined  by 
Hausmann’s  method  with  the  following  results  :  total  —  16*09  ;  as 
ammonia,  0*93  ;  as  humin,  0*43  ;  diamide  nitrogen,  4*45  ;  and  monamide 
nitrogen,  10  20  per  cent.  When  hydrolysed  with  33  per  cent,  sul¬ 
phuric  acid,  the  following  products  are  obtained :  histidine,  lysine, 
glutamic  acid,  tyrosine,  and  leucine.  Arginine  could  not  be  isolated, 
and  a  reducing  sugar  could  not  be  detected  among  the  products  of 
hydrolysis.  J.  J.  S. 

Velocity  of  Enzymatic  Reactions.  II.  Reginald  O.  Herzog 
(Zeit.  physiol.  Chem.,  1904,  43,  222 — 227.  Compare  Abstr.,  1904,  ii, 
164,  506). — Largely  a  reply  to  Henry  ( Conipt .  rend.  Soc.  Biol.,  1904, 
57,  173).  Further  experiments  are  described,  which  tend  to  show 
that  in  solutions  of  equal  viscosity  the  rate  of  inversion  of  sucrose  by 
invertase  is  practically  the  same.  J.  J.  S. 

Diastasic  Coagulation  of  Starch.  Auguste  Fernbacii  and 
Jules  Wolff  (Compt.  rend.,  1904,  138,  1217—1219.  Compare 
Abstr.,  1904,  i,  211,  228,  294,  374). — The  diastasic  coagulation  of 
starch  is  only  possible  when  the  starch  is  in  a  state  of  liquefaction, 
produced  either  by  a  liquefying  diastase  such  as  amylase,  or  artificially, 
by  heating  under  pressure.  A  4*5  per  cent,  solution  of  starch 
is  coagulated  by  an  extract  of  malt  which  has  not  been  heated,  or  by 
a  mixture  of  extracts  of  barley,  wheat,  or  rye  which  have  not  been 
heated  with  a  malt  extract  which  has  been  heated  at  75°,  a  tempera¬ 
ture  at  which  the  amylo-coagulase  is  destroyed,  whilst  the  liquefying 
property  of  the  amylase  is  preserved.  Further,  starch  paste  which  has 
been  liquefied  by  heating  under  pressure  at  145°  is  coagulated  by 
barley  extract.  M.  A.  W. 

Phenyl  Derivatives  of  Elements  of  the  Phosphorus  Group. 

Paul  Pfeiffer  [with  Ida  Heller  and  H.  Pietsch]  ( Ber .,  1904,  37, 
4620  —4623.  Compare  Pfeiffer  and  Schnurmann,  Abstr.,  1904,  i, 
232 ;  Pfeiffer  and  Truskier,  ibid.,  i,  544). — Triphenylphosphine  is 
conveniently  prepared  by  the  action  of  magnesium  phenyl  bromide  on 
phosphorus  trichloride  in  ethereal  solution ;  it  crystallises  from  a  mixture 
of  alcohol  and  ether  in  colourless  prisms  or  plates,  and  melts  at  78*5°. 
Triphenylarsine,  triphenylstibine,  tri tolylstibine,  and  triphenyl- 
bismut  hine  were  all  prepared,  with  a  good  yield,  by  a  similar  method. 

W,  A.  D. 
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Action  of  Acetylene  on  Solutions  of  Mercuric  Chloride. 

Heinrich  Biltz  (Ber.,  1905,  38,  133—136.  Compare  this  vol.,  i,  2; 
Hofmann,  Abstr.,  1898,  i,  635  ;  1899,  i,  97,  485  *  this  vol.,  i,  2).— A 
criticism  of  Hofmann's  work  and  a  claim  for  priority.  G.  Y. 

Tetraiodoethylene  and  Di-iodoethylene.  Ernst  Erdmann  and 
Hugo  Erdmann  (Ber,  1905,  38,  237 — 240). — Tetraiodoethylene  is 
conveniently  prepared  in  quantity  by  a  modification  of  Maquenne’s 
method  (Abstr.,  1893,  i,  449).  Water  is  slowly  allowed  to  drop  into  a 
well-stirred  mixture  of  iodine,  calcium  carbide  and  benzene,  the 
temperature  being  kept  below  45°.  The  product  is  freed  from 
di-iodoethylene  by  distillation  with  steam  and  recrystallised  from 
benzene.  The  authors  agree  with  Biltz  (Abstr.,  1897,  i,  389)  that  the 
di-iodoethylene  is  formed  as  a  by-product.  Unfavourable  results  were 
obtained  on  using  tetraiodoethylene  in  place  of  iodoform  in  the  treat¬ 
ment  of  wounds.  E.  F.  A. 

Action  of  Chlorine  on  7soButylene.  S.  A.  Pogorzelsky  ( J '.  Buss. 
Phys.  Chem.  Soc.,  1904,  36,  1129 — 1184).— The  author’s  experiments, 
described  in  detail  in  this  paper,  show  that  the  reaction  between 
chlorine  and  isobutylene  may,  so  far  as  the  products  first  formed  are 
concerned,  be  represented  as  follows:  ??iCMe2!CH2  +  ^C12  = 

CMe3Cl  +  CH2CbCMe:CH2  +  CMe2Cl*CH2Cl  +  CH2CbCMe:CHCl  + 
CHgCbCMeCbCHgCl  4-  ....  The  first  of  these  products,  CMe3Cl, 
requires  for  its  formation  the  presence  of  hydrogen  chloride,  but  it 
appears  as  a  product  of  the  total  interaction  of  chlorine  and 
isobutylene, 

The  water  in  presence  of  which  the  chlorination  of  the  isobutylene 
took  place  was  found  to  contain  small  quantities  of  trimethylcarbinol, 
isobutenol,  and  isobutyleneglycol.  T.  H.  P. 

Addition  of  Iodine  Chloride  to  isoButylene.  A.  W.  Istomin 
(J.  Russ.  Phys.  Chem.  Soc.,  1904,  36,  1199 — 1208). — The  addition  of 
iodine  monochloride  to  isobutylene,  in  the  cold,  avoiding  an  excess  of 
the  latter,  yields  a  small  quantity  of  isobutylene  chloride,  but  mainly 
iso  butylene  chloroiodicle  [fi-chloro-a-iodo-fimiethylpropane],  CMe2Cl*CH2I, 
which  boils  at  62 — 63°  under  20 — 22  mm.  pressure  and  has  the 
sp.  gr.  1*7502  at  15°/4°.  On  heating  with  methyl  alcohol,  it  yields  the 
ether,  OMe*CMe2*CH2I,  which  boils  ata  69 — 70°  under  20 — 22  mm. 
pressure  or,  with  decomposition,  at  165- — 166°  under  760  mm.  pressure. 
This  ether  reacts  with  magnesium  in  presence  of  a  small  quantity  of 
magnesium  methiodide,  yielding  /3e-dimethylhexylene-/3e- glycol  dimethyl 
ether,  OMe,CMe2*OH2,CH2*CMe2*OMe,  which  boils  at  190 — 192° 
under  780  mm.  pressure  and  has  the  normal  molecular  weight  in 
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freezing  benzene;  when  treated  with  hydrobromic  acid,  this  compound 
yields  dnsocrotylic  bromide  (Pogorzelsky,  Abstr.,  1899,  i,  785). 

T.  H.  P. 

Action  of  Water  on  Hexylene  Dibromide  (from  Mannitol). 

Heinricii  Klarfeld  ( Monatsh .,  1905,  26,  83 — 88.  Compare  Hecht, 
Annalen ,  1881,  209,  311). — When  heated  with  water  in  a  sealed  tube 
at  160 — 170°  for  nine  hours,  hexylene  dibromide  (b.  p.  91°  under 
17  mm.  pressure)  yields  hexylene  and  a  mixture  of  methyl  butyl 
ketone  and  ethyl  propyl  ketone.  G-.  Y. 

Tridecyl  Alcohol.  J.  Blau  (Monatsh.,  1905,  26,  89 — 109). — 
Myristamide  (Beimer,  Abstr.,  1885,  1197)  prepared  by  Aschan’s  method 
(Abstr.,  1889,  i,  14)  melted  at  105 — 107°,  or  after  recrystallisation  at 
102°.  Some  preparations  made  with  commercial  phosphorus  trichloride 
melted  at  85°.  The  action  of  bromine  in  carbon  tetrachloride  solution 
on  myristamide  dissolved  in  methyl  alcohol  followed  by  sodium  meth- 
oxide  leads  to  the  formation  of  methyl  tridecylcarbamate , 

C13H27#NH*C02Me, ' 

which  crystallises  in  small,  white  leaflets  and  melts  at  53 — 54°,  and 
myristyltridecylcarbamide,  C13H27*NH*CONH*CO’C13H27,  which  crys¬ 
tallises  in  large,  silky  leaflets  and  melts  at  103°.  Tridecylamine, 
C13H97*NH2,  formed  by  distilling  the  urethane  or  the  carbamide  with 
potassium  hydroxide,  absorbs  moisture  and  carbon  dioxide  from  the 
atmosphere  and  solidifies  to  a  white  mass ;  the  hydrochloride, 
C13H29N,HC1,  crystallises  in  small  needles  and  decomposes  at  160°;  the 
platinichloride,  (C13H29N)2,H2PtCl6,  crystallises  in  yellow  spangles  and 
decomposes  at  205°,  [compare  Beimer  and  Will,  Abstr.,  1885,  1197  ; 
Lutz,  Abstr.,  1886,  685].  Tridecyl  alcohol,  C13H27*OH,  prepared  by  the 
action  of  silver  nitrite  and  hydrochloric  acid  on  the  amine  in  aqueous 
solution,  melts  at  30  5°,  boils  at  155 — 156°  under  15  mm.  pressure,  and 
has  a  sp.  gr.  0*8223  at  31°/4°.  On  oxidation  with  potassium  dichromate 
and  sulphuric  acid,  the  alcohol  yields  tridecoic  acid,  which  melts  at  40°. 

G.  Y. 

Reduction  of  Dimethyltrimethylene  Glycol  (/3/L  Dimethyl - 
propan-ay-diol)  by  means  of  Fuming  Hydriodlc  Acid.  Paul 
Meyersberg  (Monatsh.,  1905,  26,  41 — 51.  Compare  Apel  and 
Tollens,  Abstr.,  1896  i,  115;  Just,  Abstr.,  1896,  i,  403). — When 
heated  with  an  excess  of  fuming  hydriodic  acid  in  a  sealed  tube  at 
100 — 110°  for  about  30  hours,  /3/Ldimethyltrimethylene  glycol  yields 
the  iodohydrin  and  £erL-butylcarbinyl  iodide  (Tissier,  Abstr.,  1893,  i, 
542).  The  iodide  distils  unchanged  at  42 — 44°  under  20  mm.,  at  52° 
under  35  mm.  pressure,  has  a  sp.  gr.  1*5317  at  13°,  or  1*463  at  26°, 
and,  on  treatment  with  silver  acetate  in  glacial  acetic  acid  solution 
and  hydrolysis  of  the  product  with  dilute  aqueous  potassium  hydroxide, 
yields  terL-butylcarbinol.  When  boiled  with  aqueous  potassium  car¬ 
bonate,  in  a  reflux  apparatus,  the  iodide  yields  only  a  small  proportion 
of  the  carbinol,  the  remainder  being  converted  probably  into  the 
volatile  amylene.  G.  Y. 

Preparation  of  Xanthogen  Compounds.  L.  A.  Tschugaeff 
(J.  Russ.  Phys.  Chem,  Soc .,  1904,  36,  1253 — 1258). — The  preparation 
of  xanthogen  compounds  by  the  formation  of  the  sodium  alkyloxid© 
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and  subsequent  action  of  carbon  disulphide  and  an  alkyl  iodide  requires 
a  long-continued  heating  of  the  alcohol  with  sodium  at  a  high  tem¬ 
perature,  and  is  often  accompanied  by  isomeric  change  and  the  forma¬ 
tion  of  resinous  products.  The  author  finds  that  by  using  potassium 
in  place  of  sodium  the  time  required  for  the  reaction  is  considerably 
shortened.  The  fact  that  primary  and  secondary  alcohols  liberate 
ter£.-amyl  alcohol  (dimethylethylcarbinol)  from  potassium  tert.  -amyl- 
oxide  may  also  be  used  to  simplify  the  method  of  preparation  of 
xanthogen  compounds,  as  the  potassium  compounds  of  alcohols  of  the 
terpene  series  may  be  prepared  in  this  way.  T.  IT.  P. 

Action  of  Dilute  Acids  on  Pinacones.  Adolf  Lieben  (Monatsh., 
1905,  26,  35 — 39). — Contrary  to  what  might  be  expected  from  Erlen- 
meyer’s  theory  ( Ber .,  1881,  14,  322),  the  results  obtained  by  Zumpfe 
(Abstr.,  1904,  i,  291)  and  Kohn  (following  abstract)  suggest  that  the 
pinacolin  formation  takes  place  with  those  pinacones  only  which  con¬ 
tain  the  grouping  !CMe*OH.  G.  Y. 

Action  of  Dilute  Sulphuric  Acid  on  Propionepinacone. 

Siegfried  Kohn  ( Monatsh .,  1905,  26,  111 — 118.  Compare  Zumpfe, 
Abstr.,  1904,  i,  291  ;  Lieben,  preceding  abstract). — When  boiled  with 
dilute  sulphuric  acid  for  five  hours  in  a  reflux  apparatus,  propione¬ 
pinacone  yields  two  products. 

(1)  A  hydrocarbon ,  C10H18,  which  is  a  colourless  liquid  with  a 
pleasant  odour,  boils  at  153 — 154°,  is  insoluble  in  water,  but  easily 
soluble  in  alcohol,  ether,  or  chloroform,  and  forms  an  additive  com¬ 
pound  with  1  mol.  of  bromine. 

(2)  An  oxide,  C10H20O,  which  is  a  yellow,  mobile  liquid  with 

a  characteristic  odour  ;  it  boils  at  189 — 190°,  does  not  form  an  oxime, 
does  not  react  with  zinc  ethyl  at  100°  or  with  water  at  210 — 220°, 
and,  when  oxidised  with  potassium  permanganate  in  alkaline  solution, 
yields  a-ethylbutyric  acid  and  an  acid ,  C9Hlfi03,  which  forms  a  silver 
salt,  crystallising  in  long,  white  needles,  and  therefore  is  probably  an 
aS-oxide.  *  G.  Y. 

Action  of  Organic  Acids  on  Metals  of  the  Cerium  and 
Yttrium  G-roups.  Theodor  H.  Behrens  ( Ree .  trav.  chim .,  1904,  23, 
413 — 418.  Compare  Abstr.,  1902,  ii,  80). — The  formates  of  metals  of 
the  yttrium  group  crystallise  in  pentagonal  dodecahedra.  When 
aqueous  solutions  of  the  salts  are  evaporated  at  the  boiling  point  until 
of  syrupy  consistence,  they  become  turbid  after  some  hours,  and  then, 
on  addition  of  water,  deposit  crystals  which  are  from  5  to  8/x  long, 
dissolve  with  difficulty  in  water  and  readily  in  formic  acid,  and  leave 
a  yellow  oxide  on  ignition.  These  reactions  are  similar  to  those  of 
Marignac’s  terbium,  the  existence  of  which  the  author  doubts.  Erbium 
can  be  detected  by  examining  the  absorption  spectrum  and  iron  by  the 
usual  colour  reactions. 

When  acetic  acid  is  added  to  aqueous  solutions  of  formates  of  the 
yttrium  group,  double  salts  are  precipitated  in  the  form  of  transparent 
rhombs,  30  to  50/x,  long,  with  an  acute  angle  of  63°,  optically  negative 
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in  the  direction  of  the  long  diagonal,  and  showing  well-marked  colours 
with  polarised  light. 

The  metals  of  the  yttrium  group  give  salts  with  the  aliphatic 
hydroxy-acids  crystallising  in  radiating  spheroids,  50  to  80 /a  long, 
brown  by  transmitted  light,  and  showing  a  cross  when  placed  between 
the  nicols.  Needles  120/a  long  can  be  obtained  from  dilute  solutions. 
Metals  of  the  cerium  group  as  well  as  thorium  and  zirconium  give 
readily  soluble  salts  with  these  acids. 

Ammonium  fumarate  gives  precipitates  of  rhomboidal  tablets  with 
both  the  cerium  and  yttrium  groups,  the  crystals  in  the  former  group 
being  from  50  to  70/a,  and  in  the  latter  from  120  to  150/a  long.  In 
both  cases,  the  acute  angles  of  the  rhombs  are  64 — -66°,  and  the  angle 
of  extinction  19°,  but  the  fumarates  of  the  yttrium  group  are  the  more 
soluble.  Mesaconic  acid  gives  with  cerium  or  lanthanum  nitrate 
spheroidal  aggregates  of  rod-like  crystals  15/a  long,  and  with  yttrium 
or  erbium  nitrate  rectangular  rods  20  to  30/a  long,  with  angle  of 
extinction  36°  and  often  grouped  into  bunches.  The  mesaconates  of 
the  last  two  metals  are  more  soluble  than  those  of  the  former  two. 

T.  A.  H. 

Preparation  of  Anhydrides  of  Chloroacetic  Acids.  Thomas  S. 
Patterson  ( Ber .,  1905,  38,  210 — 213.  Compare  Buckney  and 
Thomsen,  Ber.,  1877,  10,  698;  Antoine,  J.  Phctrm .  Chitn 1883,  [v], 
8,  417 ;  Bischoft  and  Walden,  Abstr.,  1895,  i,  17). — Perfectly 
anhydrous  sodium  carbonate  has  no  action  on  freshly-p repared  chloro- 
acetyl  chloride,  but  when  the  carbonate  has  been  exposed  to  the  air 
for  a  short  time  it  reacts  vigorously  with  the  chloride  yielding  varying 
amounts  of  anhydride. 

The  following  boiling  points  for  the  anhydride  are  given  : 

Pressure . .  24  36  51  62  104  116  mm. 

Boiling  point  .  126°  135°  144°  149°  161°  163° 

For  chloroacetic  acid  : 

Pressure .  18  36  68  101  152  207  mm. 

Boiling  point  .  93°  108°  121°  130T°  140’5°  149° 

For  dichloroacetic  acid  : 

Pressure . .  21  24  36  71  88  142  164  mm. 

Boiling  point  ...  99°  102-5°  111*5°  125°  129°  140°  144° 

J.  J.  s. 

Migration  of  the  Ethylenic  Linking  in  Unsatnrated  Open- 
chain  Acids.  Edmond  E.  Blaise  and  A.  Luttringer  ( Compt .  rend.y 
1905,  140,  14S — 150). — Eittig  has  shown  (Abstr.,  1895,  i,  204)  that 
the  a/3-unsaturated  acids  are  converted  by  the  action  of  alkalis  into 
the  corresponding  /3y-isomerides ;  in  the  present  paper,  the  authors 
show  that  the  action  of  concentrated  or  80  per  cent,  sulphuric  acid  at 
0°  on  the  a-ethyl-,  a-propyl-,  a-7sopropyl-,  a-butyl-,  a-lieptyl-acrylic  acids, 
on  a-methyl-^-ethylacrylic  acid,  or  on  a/2-hexenoic  acid  causes  the 
ethylenic  linking  to  migrate  from  the  shorter  into  the  longer  carbon 
chain,  giving  an  a/?-  or  a  /3y-unsaturated  isomeride,  the  latter  forming 
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a  y-lactone  (equation  1).  The  mechanism  of  the  reaction  appears  to 
involve  successive  hydrations  and  dehydrations,  and  in  certain  cases 
the  ketone  resulting  from  the  decomposition  of  the  intermediate 
a- hydroxy-acid  has  been  isolated  (equation  II)  : 

I.  CH2R*CH2*C(C02H):CH2  — >  CH2R-Cn2-CMe(OH)‘C00H  — > 

CH2R-CH:CMe-C02H  >  CH2R-CH(0H)-CHMe*C02H  -> 
CHR:CH*CHMe*CO,H  >  CHR(0HVCH2-CHMe-C02H  > 

CHMe-CO 
CH^CHR^  * 

II.  C H2R- CH2- C(C0oH) :CH2  >  CH9R-CH0*CMe(OH)-CO,H  — > 

ch2r*ch2*c6*ch3. 

When  the  carbon  atom  in  the  y-position  to  the  carboxyl  groups  is 
primary,  the  a/2-unsaturated  acid  is  formed,  thus  a-ethylacrylic  acid 
yields  tiglic  acid  and  methyl  ethyl  ketone  ;  when  the  carbon  atom  in  the 
/2-position  is  tertiary,  the  corresponding  ketone  is  the  only  product  and 
a-^opropylacrylic  acid  gives  methyl  isopropyl  ketone,  and  when  the 
carbon  atom  in  the  y-position  is  secondary,  a  ketone  and  a  y-lactone  are 
produced.  M.  A.  W. 

Condensation  Products  from  Fatty  Aldehydes  and  Nega¬ 
tively- substituted  Acetic  Acids.  Emil  Knoevenagel  (D.R.-P- 
156560). — Fatty  aldehydes  combine  with  negatively  substituted  acetic 
acids,  such  as  malonic,  cyanoacetic,  acetoacetic,  benzoylacetic,  and 
acetonedicarboxylic  acids  in  the  presence  of  small  quantities  of 
ammonia  or  primary  or  secondary  amines. 

Valeraldehyde  and  malonic  acid,  with  a  little  piperidine,  yield 
S-methylhexenoic  acid ,  consisting  of  a  mixture  of  the  Aa-  and  A^-acids, 
boiling  at  127 — 132°  under  25  mm.  pressure.  When  2  mols.  of  malonic 
acid  are  employed,  the  product  is  /2-iso butylglutaric  acid ,  which  melts 
at  48°  and  boils  at  205 — 210°  under  15  mm.  pressure.  Valeraldehyde 
and  cyanoacetic  acid  yield  a-cyano-Z-methyl-E^P-diexenoic  acid ,  melting  at 
53°,  and  aa-dicyano-ftdsobutylglutaric  acid,  melting  at  162°.  Heptalde- 
hyde  and  malonic  acid  yield  nonylenoic  acid  ;  heptaldehjde  and  cyano¬ 
acetic  acid  yield  ay-dicyano-fi-hexylglutaric  acid ,  which  melts  at  142°. 
Citral  also  condenses  with  malonic  or  cyanoacetic  acid  to  form 
citrylidene  derivatives. 

The  condensation  of  aromatic  aldehydes  with  these  acids  (Abstr., 
1899,  i,  144)  requires  the  addition  of  a  larger  quantity  of  the  base. 

C.  H.  D. 

Changes  effected  by  Time  on  Hydrocarbon  Substances 
of  Organic  Origin.  Marcellin  Berthelot  ( Compt .  rend.,  1905, 
140,  177 — 183). — From  the  viscous  fatty  matter  extracted  from  an 
Egyptian  vase  belonging  probably  to  the  XVIIIth  Dynasty  (b.c.  1600 
to  1370),  the  author  has  isolated  the  acids  C5H10O3  and  C4H803  of 
the  hydroxystearic  series  in  the  form  of  their  soluble  crystalline 
calcium  salts,  the  insoluble  residue  consisting  of  a  mixture  of  acids 
of  the  hydroxyoleic  series,  CnH2n_203,  and  of  bitumens  or 
resins,  (C5h,o°)«  ;  these  acids  are  possible  products  of  the  gradual 
oxidation  of  oil  of  ricinus,  and  it  is  probable  that  this  oil,  together 


170 


ABSTRACTS  OP  CHEMICAL  PAPERS. 


with  balms,  resins,  bitumens,  &c.,  constituted  the  original  contents  of 
the  vases,  M.  A.  W. 

Sodium  Acetoacetate  and  the  Formation  of  Analogous  Salts 
in  Solution.  Julius  W.  Bruhl  and  Heinrich  Schroeder  ( Ber ., 
1905,  38,  220 — 226.  Compare  Abstr.,  1904,  i,  646,  969). — Ethyl  aceto¬ 
acetate  was  mixed  with  the  equivalent  quantity  of  sodium  ethoxide  in 
absolute  alcohol,  and  the  spectrochemical  functions  of  the  components 
of  the  mixture  determined  before  and  after  mixing.  A  very  great 
change  in  the  dispersion  takes  place  on  mixing.  Taken  in  conjunction 
with  the  results  obtained  with  the  esters  of  camphorcarboxylic  acid 
(i loc .  cit.),  it  is  beyond  doubt  that  ethyl  acetoacetate  during  salt  forma¬ 
tion  is  completely  enolised,  change  taking  place  from  a  non-conjugated 
linking  to  a  conjugated  system  : 

0 :  CMe  •  CH2  •  C02Et  — >  ONa-CMe:CH*C02Et. 

This  is  discussed  at  some  length  in  connection  with  the  theory  of 
Willstatter  and  Pummerer  (Abstr.,  1904,  i,  1043)  that  the  salts  of 
ethyl  acetoacetate  with  sodium  ethoxide  are  additive  compounds  of 
the  type  C02R*CH2*CR(0Et)*0Na. 

It  is  shown,  however,  that  the  whole  optical  behaviour  of  sodium 
acetoacetate  can  only  be  explained  on  the  theory  that  isomeric  change 
takes  place.  In  general,  the  esters  of  /2-ketonic  acids  are  instantly 
enolised  when  they  form  salts.  E.  F.  A. 

Ethyl  Citrylideneacetoacetate.  Emil  Knoevenagel  (D.R.-P. 
1561 15).— — Ethyl  citrylideneacetoacetate  (Abstr.,  1902,  i,  342)  does  not 
yield  a  perfume  on  inversion  with  acids.  If  heated  for  several  hours 
at  160°  with  or  without  the  addition  of  water,  however,  the  ester 
undergoes  a  change,  the  boiling  point  and  specific  gravity  being  raised. 
On  inverting  the  product  by  means  of  acids,  a  compound  is  obtained, 
boiling  at  150 — 190°  under  12  mm.  pressure,  which  may  be  employed 
as  a  perfume.  C.  H.  D. 

Intramolecular  Migration  of  Acyl  Groups.  Wilhelm  Wis- 
licenus  (Ber.,  1905,  38,  546 — 548.  Compare  Abstr.,  1901,  i,  187  ; 
1902,  i,  72;  Bouveault  and  Bongert,  Abstr.,  1903,  i,  145;  Dieck- 
mann  and  Stein,  Abstr.,  1904,  i,  873). — The  author  has  heated  ethyl 
O-acetylacetoacetate,  in  total  absence  of  any  alkali,  in  a  platinum 
tube  at  240°  for  three  hours,  and  confirms  the  previous  statement  that 
under  these  conditions  about  1  per  cent,  of  the  O-acetyl  ester  is  con¬ 
verted  into  the  O-derivative.  G.  Y. 

Action  of  Bases  on  Chloral  Hydrate.  Johannes  E.  Enklaar 
(Bee.  trav.  chim .,  1904,  23,  419 — 439). — Reicher  has  shown  that  the 
rate  of  decomposition  of  chloral  hydrate  by  bases  is  proportional  to 
the  excess  of  base  used  over  that  necessary  to  form  with  the  chloral 
hydrate  a  salt  of  the  type  CCl3’CH(OK)*OH  ( Maandblaad ,  1885,  18). 
The  author  confirms  this  observation,  and  suggests  that  the 
mechanism  of  the  reaction  is  either  that  this  salt  breaks  down 
into  chloroform  and  a  formate,  or  that  the  complex  negative  ion, 
CCl3*CH(0H)*O,  produced  by  its  dissociation,  gives  rise  to  chloroform 
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and  the  negative  ion  of  formic  acid,  the  reaction  in  either  case  being 
uni  molecular  and  brought  about  by  catalysis  under  the  influence  of 
the  -OH  ions  of  the  excess  of  the  base  used.  The  former  explanation  is 
considered  the  more  probable  since  the  reaction  velocity  is  greater  in 
presence  of  neutral  salts  of  the  base  used.  It  is  assumed  that  the 
addition  of  such  salts  diminishes  the  dissociation  of  the  chloral  hydrate 
salt  and  increases  the  total  number  of  positive  ions  of  the  base,  and 
that  these  positive  ions  act  as  accelerators  of  the  catalysing  action  of 
the  -OH  ions.  T.  A.  H. 

Condensation  of  n- But  aldehyde  by  means  of  Dilute 
Sulphuric  Acid.  Adolf  Gorhan  ( Monatsh 1905,  26,  73 — 82. 
Compare  Bauer,  Abstr,,  1904,  i,  279  •  Kadiera,  Abstr.,  1904,  i,  466). 
— When  heated  with  10 — 40  per  cent,  sulphuric  acid  at  100 — 200° 
for  8 — 30  hours,  or  when  heated  with  fuming  hydrochloric  acid  at 
90°  for  four  hours,  or  when  heated  in  a  reflux  apparatus  at  85 — 90° 
for  eight  hours,  7i-butaldehyde  is  partially  converted  into  Baupen- 
strauch’s  a-ethyl-/Lpropylacraldehyde  (Abstr.,  1887,  794)  and  an  un¬ 
saturated  aldehyde ,  C12H2202,  which  is  a  viscid  oil  and  boils  at 
160 — 162°  under  12  mm.  pressure.  It  has  a  pleasant  odour,  reduces 
ammoniacal  silver  solutions,  forms  a  crystalline  precipitate  with 
phenylhydrazine,  and  with  bromine  in  chloroform  solution  at  low 
temperatures  yields  the  additive  compound  C12H2202Br2.  G.  Y. 

Condensation  of  Forrmsobutaldol  with  Acetaldehyde. 

Alois  Sciiachner  ( Monatsh .,  1905,  26,  65 — 72.  Compare  Wessely, 
Abstr.,  1900,  i,  428). — The  action  of  fornmobutaldol  on  acetaldehyde 
in  presence  of  aqueous  potassium  carbonate  leads  to  the  formation  of 
the  'product  OH,CH2,CMe2*CH(OH),OH2*COH,  which  in  the  solid 
state  has  the  bimolecular  formula  (C7H1403)2  (compare  Kohn,  Abstr., 

1900,  i,  274).  It  crystallises  in  sheaves  of  white  needles,  melts  at 
84°,  is  more  soluble  than  fornnsobutaldol  in  water  or  the  ordinary 
organic  solvents,  does  not  form  an  additive  compound  with  bromine, 
and  on  distillation  decomposes  into  fornmobutaldol  and  acetaldehyde. 

G.  Y. 

Chloromalonaldehyde.  Walter  Dieckmann  and  Ludwig  Platz 
(Ber.,  1905,  38,  339.  Compare  this  vol.,  i,  117). — An  acknowledg¬ 
ment  of  priority.  W.  A.  D. 

An  Isomeride  of  Trichloroacetone.  Gustave  Perrier  and 
Eugene  Prost  ( Compt .  rend.,  1905,  140,  146 — 148). — An  attempt  to 
replace  the  chlorine  in  chloral  by  the  grouping  OEt  by  the  action  of 
aluminium  ethoxy  chloride,  Al2Cl3(OEt)3  (compare  Perrier,  Abstr., 

1901,  i,  442),  was  unsuccessful,  the  product  obtained  being  an  isomeride 
of  trichloroacetone,  C3H30C13,  boiling  at  182 — 187°  under  764  mm.  or 
at  101 — 103°  under  30  mm.  pressure,  having  a  sp.  gr.  L423  at  15° 
and  an  odour  similar  to  that  of  the  terpenes.  It  yields  chloral 
when  warmed  with  sulphuric  acid,  chloroform  when  oxidised  by 
chromic  mixture,  or  carbylamine  when  heated  with  a  mixture  of 
potassium  hydroxide,  aniline,  and  alcohol.  All  these  reactions  show 
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that  the  three  atoms  of  chlorine  in  the  compound  are  associated  with 
the  same  carbon  atom,  and  as  it  differs  from  trichloroacetone  in 
respect  of  its  insolubility  in  water  and  in  not  being  attacked  by  hot  or 
cold  ammonia,  the  authors  suggest  the  following  provisional  constitu¬ 


tional  formula  for  the  compound  CC13*CH<^ 


CH, 

i  2 

O 


M.  A.  W. 


Chlorination  of  Methyl  Ethyl  Ketone.  Andre  Kling  (Cornpt. 
rend.,  1905,  140,  312 — 314.  Compare  Yladesco,  1892,  424,  810  ; 
Reymenant,  1901,  i,  126). — The  action  of  chlorine  on  methyl  ethyl 
ketone  in  presence  of  water  and  calcium  carbonate  leads  to  the  forma¬ 
tion  of  two  monochloro-substitution  products.  The  action  takes  place 
most  regularly  at  60 — 70°.  At  low  temperatures,  the  action  frequently 
only  begins  when  a  considerable  quantity  of  chlorine  has  been 
absorbed  by  the  solution,  and  there  is  then  danger  of  explosion.  The 
products  of  incomplete  chlorination  are  the  same  when  the  ketone  is 
acted  on  by  sulphuryl  chloride,  by  free  chlorine,  or  by  chlorine  in 
presence  of  iodine,  but  the  best  results  are  obtained  by  the  first 
method. 

The  two  products  can  be  separated  by  repeated  fractionation.  The 
one  which  boils  at  40 — 41°  under  30  mm.  and  at  114 — 117°  under  760 
mm.  pressure  is  methyl  a-chloroethyl  ketone ,  CHg’CHCl’COMe.  The 
other  boils  at  59 — 60°  under  30  mm.  and  at  134 — 136°  under  760  mm. 
pressure,  and  is  chloromethyl  ethyl  ketone ,  COEt*CH2Cl,  for  on  converting 
it  into  the  corresponding  alcohol  and  reducing  this,  the  glycol, 

OH-CHEt-CH2-OH, 

is  obtained.  The  substance  obtained  by  Reymenant,  and  stated  to  boil 
at  125°,  was  probably  a  mixture  of  these  two  substances.  H.  M,  D. 

New  Method  of  Synthesising  Saturated  Ketones  by 
Catalytic  Reduction.  Georges  Darzens  ( Compt .  rend.,  1905,  140, 
152 — 153). — Aliphatic  unsaturated  ketones  of  the  type  CnH2n_20  are 
converted  into  the  saturated  ketones,  CnH2nO,  by  direct  hydrogenation 
at  180 — 3  90°  in  the  presence  of  nickel  obtained  by  reducing  nickel 
oxide  at  245 — 250°  (compare  this  vol.,  i,  66),  and  the  following 
ketones  were  thus  prepared  :  methyl  isobutyl  ketone  from  mesityl  oxide  ; 
methyl  isoamyl  ketone  from  methylhexenone,  and  methyl  isohexyl 
ketone  from  natural  methylheptenone,  or  from  the  synthetical  com¬ 
pound.  M.  A.  W. 

Addition  of  Hypochlorous  Acid  to  Alien©  Hydrocarbons. 

II.  E.  W.  Smirnoff  (J.  Puss.  Phys.  Chem.  Soc.,  1904,  36, 
1184 — 1199.  Compare  Abstr.,  1904,  i,  214). — The  action  of  hydro- 
chlorous  acid  on  unsymmetrical  dimethylallene  yields,  as  principal 
product,  chloromethyl  hydroxyv&opropylketone ,  OH,CMe2*CO’CH2Cl, 
which  boils  at  84 — 85°  under  10  mm.  pressure;  the  acetyl  derivative, 
OAc’CMe^COCE^Cl,  forms  crystals  melting  at  47*5°  and  boiling  at 
102 — 104°  under  10  mm.  pressure,  and  th e  phenyl osazone, 

OH-CMe2-C(N2HPh)*CH:N2HPh, 
separates  from  alcohol  in  golden-yellow  crystals  melting  at  141°. 

The  other  products  of  the  reaction  are  :  (1)  chloromethyl  chloroiso- 
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propyl  ketone  and  (2)  /2/3-dichloro-aS-dihydroxv-y-methylbutane, 

OH  •  CMe2  •  CC1 2  •  CH2  •  OH, 

which  forms  crystals  melting  at  151°,  dissolves  readily  in  alcohol  or 
ether,  and  to  a  less  extent  in  benzene  or  water,  and  reduces  Fehling’s 
solution  in  the  cold. 

The  above  products  are  what  would  be  expected,  according  to 
theory,  to  be  formed  in  this  reaction.  T.  H.  P. 

Birotation  of  Galactose.  Gunnar  Heikel  (. Annalen ,  1905,  338, 
71 — 104). — The  most  probable  cause  of  the  birotation  of  an  aldhexose 
is  the  existence  of  two  stereoisomeric  lactone  forms,  which  are  very 
readily  transformable  into  one  another,  possibly  through  the  inter¬ 
mediary  stage  of  the  aldose.  This  supposition  has  found  support  in 
the  fact  that  pyridine  solutions  of  dextrose  of  different  rotatory 
powers  yield  two  penta-acetates  (Abstr.,  1904,  i,  657). 

On  investigating  galactose,  it  wTas  found  that  an  aqueous  solution 
had  [a]D  80*8°  at  20°,  but  in  anhydrous  pyridine  at  first  [a]D  170°,  and 
finally  [a]D  55*6°  Solid  galactose,  when  acetylated  in  pyridine 
solution  at  0°,  yielded  a  'peiUa- acetate ,  C6H706Ac5,  which  could  not  be 
crystallised  and  had  [a]D  4-  71*8°  in  benzene  at  20°.  The  already 
known  /2-penta-acetate,  prepared  by  acetylating  at  the  ordinary  tem¬ 
perature,  melts  at  141*5 — 142°,  and  has  [a]D  59*2°,  whilst  an  amor¬ 
phous  substance  formed  at  the  same  time  has  [a]D  60*8°.  When  the 
acetylation  is  carried  out  at  100°,  the  same  /1-acetate  and  a  product 
having  [a]D  28*6°,  and  when  the  acetylation  is  carried  out  in  pyridine 
at  50 — 60°,  the  /1-acetate  and  a  product  having  [a]D  49*7°,  are 
obtained.  The  acetate  having  [a]D  71*8°  is  probably  the  pure  isomeric 
a-acetate,  whereas  the  other  amorphous  forms  are  taken  to  indicate 
the  existence  of  a  third,  y-acetate.  The  behaviour  of  galactose 
dissolved  in  boiling  pyridine  confirms  this  supposition,  since  an  initial 
rotation  of  [a]D  31°  changes  slowly  into  the  rotation  of  [a]D  59*26° 
when  the  solution  has  cooled. 

It  seems  probable  that  the  y-penta-acetate  corresponds  with  the 
aldehyde  form  of  the  sugar.  In  aqueous  solution,  the  a-galactose  with 
the  high  rotatory  power  changes  into  a  mixture  of  the  /?-  and 
y-galactoses.  At  a  higher  temperature,  the  equilibrium  changes  in 
favour  of  the  y-galactose.  Attempts  to  convert  the  penta-acetates  into 
different  methylglucosides  yielded  only  the  mixture  of  known 
glucosides.  K.  J.  P.  O. 

[Birotation  of  Dextrose.]  Robert  Behrend  ( Annalen ,  1905, 
338,  105 — 107.  Compare  preceding  abstract). — Since  Heikel  has 
shown  that  at  least  three  modifications  of  galactose  exist,  it  is  probable 
that  dextrose  also  possesses  an  aldehyde  form.  In  order  to  demon¬ 
strate  that  the  birotation  of  dextrose  is  not  due  to  hydration,  dextrose 
was  dissolved  in  anhydrous  pyridine  at  0°  and  the  rotatory  power 
determined  after  given  intervals  of  time.  The  change  was  found  to 
be  a  reaction  of  the  first  order  ;  if  it  was  a  case  of  hydration,  the 
reaction  would  have  been  one  of  the  second  order  ;  further,  it  is  not 
probable  that  dextrose  would  take  up  water  from  pyridine,  which 
potassium  hydroxide  was  not  capable  of  withdrawing.  K.  J.  P.  O. 


174 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Influence  of  Inactive  Substances  on  the  Optical  Rotation 
of  Dextrose.  Ina  A.  Milroy  ( Zeit .  physikal.  Chem .,  1904,  50, 
443 — 464).— The  following  substances,  when  added  to  an  aqueous 
solution  of  dextrose,  are  found  to  increase  the  specific  rotation,  the 
dextrose  solution  being  first  kept  for  at  least  24  hours  after  its 
preparation  :  phosphoric,  arsenic,  and  boric  acids,  aluminium  acetate, 
cerium  sulphate,  lead  acetate,  sodium  tungstate,  ammonium  molybdate, 
methyl,  ethyl,  ^-propyl,  and  isopropyl  alcohols,  acetone,  acetaldehyde, 
and  glycerol.  In  general,  the  increase  of  the  specific  rotation  is 
approximately  proportional  to  the  amount  of  added  substance.  When 
methyl  and  ethyl  alcohols  are  added,  the  rotation  does  not  at  once 
assume  a  steady  value,  but  gradually  increases  with  the  time,  becoming 
constant  after  48 — 72  hours.  In  the  case  of  rc-propyl  alcohol  and 
acetone,  the  same  phenomenon  is  observed  only  for  the  larger  additions 
of  these  substances ;  when  the  added  quantities  are  smaller,  the 
rotation  falls  off  with  the  time,  finally  reaching  a  constant  value, 
which,  however,  is  still  greater  than  that  for  dextrose  alone. 

The  following  substances,  added  to  dextrose  solutions,  diminish  the 
specific  rotation  ;  potassium,  sodium,  and  barium  hydroxides,  ethyl- 
amine,  diethylamine,  triethylamine,  pyridine,  borax,  mercuric  chloride, 
aniline  hydrochloride,  dimethylaniline  hydrochloride,  phenol,  and 
pyrogallol.  So  far  as  the  bases  in  this  list  are  concerned,  the 
diminution  of  rotation  is  more  extensive  and  more  rapid  the  stronger 
the  base.  It  will  be  observed  that  in  general  the  effect  of  acids  is  to 
increase,  the  effect  of  bases  is  to  diminish,  the  rotation  of  dextrose. 

The  following  substances  are  found  to  be  without  effect  on  the 
rotation  :  magnesium  sulphate,  ammonia  alum,  thorium,  uranium  and 
copper  nitrates,  and  ferric  chloride. 

[Compare  somewhat  similar  work  on  lactose,  Trey,  Abstr.,  1904,  i, 
292.]  J.  C.  P. 

Caesium  Methylamide.  Etienne  Rengade  ( Compt .  rend,,  1905, 
140,  246 — 248). — Moissan  has  shown  that  caesium  reacts  with 
ammonia  at  40°  to  form  caesium-ammonium  (compare  Abstr.,  1903,  ii, 
477),  and  the  author  finds  that,  although  the  metal  dissolves  in 
methylamine  at  —  20°,  the  solution  of  caesium-methylammonium  thus 
obtained  decomposes  readily,  giving  off  hydrogen  and  forming  caesium- 
methylamide,  NHMeCs,  in  white,  silky  crystals,  which  decompose 
explosively  on  being  rapidly  heated  or  on  contact  with  moist  air  ;  at 
115°  to  120°,  however,  they  are  gradually  decomposed  with  the 
formation  of  caesium  cyanide  and  the  liberation  of  hydrogen,  and  they 
are  slowly  decomposed  by  water  yielding  methylamine  and  caesium 
hydroxide.  M.  A.  W. 

Diaminoguanidine.  Guido  Pellizzari  and  C.  C antoni  [Ber., 
1905,  38,  283 — 284). — A  claim  for  priority  (compare  Stolle  and 
Hofmann,  this  vol.,  i,  28).  W.  A.  D. 

Condensation  of  some  Esters  with  Ethyl  Carbamate  and 
with  Ethyl  Aminoacetate.  Otto  Diels  and  Hans  Heintzel  ( Ber., 
1905,  38,  297 — 305). — Ethyl  bromoacetylcarbamate , 

CH2Br*C0*NH-C02Et, 
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prepared  by  boiling  an  ethereal  solution  of  ethyl  bromoacetate  and 
ethyl  sodiocarbamate,  CHhTa*C02Et,  crystallises  from  dilute  alcohol 
in  long,  slender  needles  and  melts  at  120 — 121°.  Ethyl  a-bromo- 
propionylcarbamate,  CHMeBr‘CO*NH*C02Efc,  prepared  in  similar 
manner  from  ethyl  a-bromopropionate,  crystallises  from  dilute  alcohol 
or  from  ethyl  acetate  in  short,  thick  prisms,  sinters  at  97°,  and  melts 
at  100 — 101°.  Ethyl  a-bromobutyrylcarbamate  is  similar  and  melts  at 
80 — 81°;  ethyl  a-bromoisobutyrylcarbamate  melts  at  63 — 64°.  As  the 
length  of  the  carbon  chain  of  the  halogen  acid  increases,  the  ease  of 
interaction  with  ethyl  carbamate  diminishes. 

Ethyl  cinnamoylcarbamate,  CHPhICH’CO’NH'COgEt,  prepared  from 
ethyl  cinnamate  and  ethyl  carbamate,  crystallises  from  a  mixture  of 
light  petroleum  and  ethyl  acetate  in  long  needles,  melts  at  110 — 111°, 
and  combines  with  bromine  forming  the  dibromide , 

CHPhBr-CHBr-CO-NH-C02Et, 
which  melts  at  131 — 132°. 

Ethyl  sodiocarbamate  simply  eliminates  2HBr  from  two  molecules 
of  ethyl  bromomalonate,  giving  rise  to  ethyl  ethylenetetracarboxylate, 
C(C02Et)2:C(C02Et)2. 

In  presence  of  potassium  hydroxide,  ethyl  aminoacetate  combines 
with  ethyl  chloroacetate,  alcohol  being  eliminated,  to  form  ethyl 
chloroacetylaminoacetate ,  CHl7Cl*C0*NH*CH2*C02Et,  which  crystal¬ 
lises  from  a  mixture  of  ethyl  acetate  and  light  petroleum  in  thin, 
rectangular  plates  and  melts  at  62 — 63°.  Ethyl  cyanocicetylamino- 
acetate ,  obtained  in  similar  manner  from  ethyl  cyanoacetate,  crystal¬ 
lises  from  water  and  melts  at  100 — 101°. 

Ethyl  aminoacetate  combines  with  ethyl  sodiocarbamate,  alcohol 
being  eliminated,  to  form  ethyl  hydantoate,  which  was  not  isolated, 
but  characterised  by  its  giving  rise  to  hydantoin.  W.  A.  I). 


Internally  Complex  Metallic  Salts.  [Copper  Glycine.]  Hein¬ 
rich  Ley  (Zeit.  Elektrochem .,  1904,  10,  954 — 956). — The  molecular 
weight  of  copper  glycine  dissolved  in  water  as  determined  by  the 
freezing  point  method  is  almost  normal,  and  its  conductivity  in  aqueous 
solution  is  very  small.  It  is  therefore  very  little  dissociated.  The 
copper  in  this  salt  has  been  represented  as  replacing  the  hydrogen  of 
the  carboxyl  groups  or  that  of  the  amino-groups.  The  latter  formula 
is  doubtful,  because  diethylaminoacetic  acid  forms  a  salt  which  is  quite 
analogous  to  the  copper  salt  of  glycine.  The  following  experiments 
prove  that  the  copper  is  linked  to  oxygen  and  not  to  nitrogen.  When 
ammonia  is  added  to  a  solution  of  copper  glycine,  no  change  in  the  deep 
blue  colour  of  the  solution  takes  place,  but  by  determining  the  co¬ 
efficient  of  partition  of  the  ammonia  between  the  solution  and  chloro¬ 
form  it  is  shown  that  the  ammonia  has  combined  with  the  salt.  The 
combination  might  yield  the  salt  Cu(NH’CH2’C02NH4)2  or  the  com¬ 
plex  cathion  [Cu(NH3)?l]  and  the  anion  hTH2*CH2*C02.  An  experiment 
showed  that  the  blue  colour  moves  toward  the  cathode  when  the  solu¬ 
tion  is  electrolysed,  proving  that  the  copper  exists  in  the  cathion.  In 
order  to  explain  the  dark  blue  colour  of  the  solutions,  the  author 
supposes  that  the  salts  are  internally  complex,  the  NH2  groups  playing 
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the  same  part  as  the  NH3  molecules  attached  to  copper  in  the  complex 
copper  ammonia  compounds.  T.  E. 

Hydrolysis  of  Leucine  Ethyl  Ester  by  the  Pancreatic  Fer¬ 
ment.  Otto  Warburg  (. Ber 1905,  38,  187 — 188.  Compare  E. 
Fischer  and  Bergell,  Abstr.,  1903,  i,  694  ;  1904,  i,  867). — When  the 
synthetical  racemic  ethyl  ester  of  leucine  is  left  in  contact  with  water 
and  crude  pancreatin  at  the  ordinary  temperature,  the  tester  is  not 
hydrolysed,  whereas  the  Z-ester  yields  Z-leucine.  Fresh  pancreas  juice 
has  the  same  effect.  This  affords  a  further  example  of  <(  asymmetric 
hydrolysis.”  J.  J.  S. 

Betaine  Ethyl  Ester  Hydrochloride.  Albert  Koeppen  (Ber. 
1905,  38,  167 — 169). — Betaine  ethyl  ester  hydrochloride ,  prepared  by 
the  action  of  33  per  cent,  alcoholic  solution  of  trimethylamine  on  ethyl 
chloroacetate,  separates  from  ethyl  alcohol  in  deliquescent  crystals  and 
melts  at  143 "5°.  Its  platmichloride,  (NMe3,CH2*00.2Et)2PtCl6,  forms 
glistening,  orange-coloured  crystals.  When  boiled  for  two  hours  with 
hydrochloric  acid,  betaine  ethyl  ester  hydrochloride  forms  betaine 
hydrochloride,  which  was  identified  by  its  crystalline  form  and  by  its 
platmichloride. 

Betaine  ethyl  ester  itself  could  not  be  prepared  by  the  action  of 
moist  silver  oxide  on  its  hydrochloride.  A.  McK. 

Formation  of  C-Acyl  Derivatives  from  Ethyl  Cyanoacetate 
by  means  of  Pyridine  and  Quinoline.  Arthur  Michael  and  0. 
Eckstein  (Ber.,  1905,  38,  50 — 53.  Compare  Dieckmann  and  Breest, 
Abstr.,  1904,  i,  845). — The  experiments  of  Claisen  and  Haase  (Abstr., 
1900,  i,  373)  make  it  probable  that  the  question  whether  an  0 -  or  a 
C-derivative  is  formed  in  the  acylation  of  ethyl  acetoacetate  and 
similar  compounds  by  the  pyridine  method  depends  on  the  stability  of 
the  primary  additive  product  towards  the  base. 

Ethyl  cyanoacetoacetate,  prepared  by  the  action  of  acetyl  chloride 
and  pyridine  on  ethyl  cyanoacetate  in  the  cold,  forms  a  semicarbazone, 
crystallising  in  colourless  needles  and  melting  at  190°. 

When  benzoyl  chloride  is  added  to  a  mixture  of  ethyl  cyanoacetate 
and  pyridine,  even  at  a  low  temperature,  a  brown  substance  is  produced. 
On  replacing  the  pyridine  by  quinoline,  however,  ethyl  cyanobenzoyl- 
acetate  is  obtained  (compare  Haller,  Abstr.,  1886,  240).  A  neutral 
compound  containing  nitrogen,  but  of  unknown  constitution,  was 
also  obtained,  crystallising  from  dilute  alcohol  in  almost  colourless 
microscopic  needles,  melting  at  178°  and  dissolving  readily  in  organic 
solvents. 

Ethyl  ethylacetoacetate  and  ethyl  methylacetoacetate  do  not  yield 
acetyl  derivatives  with  acetyl  chloride  and  pyridine.  C.  H.  D. 

Supposed  Existence  of  Thiocyanate  of  Iron  and  Probable 
Constitution  of  the  Haemoglobin  of  the  Blood.  Nazareno 
Tarugi  ( Gazzetta ,  1904,  34,  ii,  326 — 348.  Compare  Abstr.,  1903, 
ii,  460,  and  1904,  ii,  220;  and  Yitali,  Abstr.,  1904,  ii,104  and  600). — 
Free  thiocyanic  acid  does  not  give  van  Deen’s  reaction,  because  this  is 
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characteristic  of  the  normal  thiocyanogen  group,  while  the  free  acid 
contains  the  iso-form,  which,  when  introduced  into  a  salt,  is  converted 
wholly  or  partially  into  the  thiocyanogen  group.  The  red  coloration 
formed  by  the  action  of  ferric  chloride  on  a  thiocyanate  is  due  to  the 
formation  of  the  iron  salt  of  a  peroxythiocyanic  acid  according  to  the 
reversible  equation  :  12FeClg  4-  6H20  4-  6KCNS  ^  2FeHC3N303S3  4- 
6KC1  4-  10FeCI2  4-  10HC1.  The  free  acid,  C3H303N3S3,  as  well  as  all  its 
acid  salts,  have  a  red  colour.  Solutions  of  oxalates,  tartrates,  &c., 
decolorise  the  acid  and  convert  it  into  the  corresponding  normal  salts, 
which  are  again  decomposed  by  mineral  acids  with  liberation  of  the 
peroxy-acid  and  formation  of  a  red  coloration.  When  a  dilute  solution 
of  the  free  acid  is  heated,  it  becomes  decolorised,  and  oxygen  is 
liberated  from  the  acid  while  the  sulphur  present  is  oxidised  to 
sulphuric  acid.  With  concentrated  solutions,  heating  produces  an 
increase  in  the  depth  of  colour. 

Peroxythiocyanic  acid  may  also  be  prepared  by  the  oxidation  of 
thiocyanates  in  ethereal  solution  by  means  of  nitric  or  chromic  acid. 
The  ethereal  solution  of  the  acid  is  decolorised  by  reducing  agents. 

The  author  expresses  the  structure  of  haemoglobin  as 

(ft)’N9C2S2,Fe*Fe*N2C2S2,(:r) 

and  that  of  oxyhemoglobin  as  (a;),N2C2S.202*Fe*Fe*N2C2S202,(;r), 
where  (x)  represents  an  albumin  group.  T.  H.  P. 

Two  Complex  Salts  of  Molybdenum.  Alberto  Chilesotti 
( Gazzetta ,  1904,  34,  ii,  493 — 503). — The  interaction  of  the  double 
chloride  of  molybdenum  and  potassium  (Abstr.,  1903,  ii,  730)  with 
potassium  thiocyanate  yields  a  thiocyanate  of  molybdenum  and 
potassium ,  K3Mo(CNS)6,4H20,  which  forms  orange-coloured  crystals 
readily  soluble  in  water  and  readily  loses  water  of  crystallisation, 
becoming  dark  red,  or,  if  completely  dehydrated  in  a  desiccator  over 
phosphoric  oxide  or  by  heating,  almost  black  in  colour.  In  the 
neutral  solution  of  the  double  salt,  hydrogen  peroxide  produces  a 
green  coloration,  which  changes  to  blue  and  finally  to  yellow;  hydrogen 
cyanide  appears  to  be  formed  in  this  oxidation.  Bromine  added  to  an 
alkaline  solution  of  the  salt  produces  the  same  changes  of  colour.  Lead 
acetate  gives  an  orange-yellow  precipitate  insoluble  in  acetic  acid, 
silver  nitrate  a  flocculent  yellow  precipitate,  and  mercuric  nitrate  a 
brick-red  precipitate,  which  becomes  black  on  boiling  the  solution. 
Mercuric  chloride  yields  a  vivid  red  precipitate  which  turns  yellow  and 
has  probably  the  composition  [Mo(SCN)6]2Hg3. 

With  potassium  cyanide,  the  double  chloride  of  potassium  and 
molybdenum  yields  the  double  cyanide ,  Mo(CN)sK4,2H20,  which  forms 
yellow  crystals,  readily  soluble  in  water,  yielding  a  neutral  solution. 
The  solution  is  stable  when  kept  away  from  strong  light,  but  when 
exposed  to  the  direct  action  of  the  sun’s  rays,  its  colour  changes  almost 
instantaneously  to  red  and  then  to  pale  green,  hydrogen  cyanide  being 
simultaneously  formed.  That  the  formula  of  the  salt  is  that  given 
above,  and  not  a  multiple  of  it,  is  shown  by  conductivity  determina¬ 
tions.  Even  in  extremely  dilute  solution,  ferric  chloride  is  coloured 
an  intense  blue  by  solutions  of  the  double  cyanide.  Solutions  of 
silver  and  mercurous  salts  give  voluminous,  pale  yellow  precipitates 
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insoluble  in  dilute  acids.  This  double  cyanide  presents  the  first  known 
case  of  a  complex  ion  which  is  stable  in  solution  and  which  contains  a 
metal  combined  with  eight  halogenic  residues.  T.  H.  P. 


Condensation  of  Natural  Leucine  and  Carbamic  Acid. 

Louis  Hugounenq  and  Albert  Morel  ( Compt .  rend.,  1905,  140, 

150 — 151 ). — iso Butylhydantoic  ^,NH2*C0-NH-CH(CH2Pr^)-C02H, 

obtained  by  dissolving  leucine  in  excess  of  carbamide  at  130 — 135°, 

crystallises  in  very  white  needles  decomposing  at  200 — 210°,  is  slightly 

soluble  in  cold,  readily  so  in  boiling  water  or  alcohol,  insoluble  in 

mineral  acids,  but  dissolves  in  acetic  acid,  forms  soluble  salts  with  the 

alkali  metals,  and  is  decomposed  by  sodium  hypobromite  forming 

,  .  „  77  ,  .  ^  J*H-CH>CHoPr0  ,  .  „  , 

leucic  acid,  iso  nutylhydantom,  CO^  qq  ,  obtained  by  heat¬ 


ing  isobutylhydantoic  acid  at  150°,  crystallises  in  silky  needles  melting 
at  200 — 210°,  is  slightly  soluble  in  cold  water,  readily  soluble  in  cold 
alcohol,  insoluble  in  mineral  acids,  but  soluble  in  alkalis  owing  to 
the  acid  nature  of  the  hydrogen  atom  of  the  imino-group  situated 
between  two  carbonyls  ;  it  is  not  acted  on  by  sodium  hypobromite, 
and  on  prolonged  boiling  with  water  it  is  converted  into  isobutyl- 
hydantoic  acid.  M.  A.  W. 


Cyanodialkylacetylcarbamides.  Firma  Emanuel  Merck 
(D.R.-P.  156383.  Compare  this  vol.,  ii,  179). — When  the  esters 
of  dialkylcyanoacetic  acids  react  with  carbamide  or  its  alkyl  deriva¬ 
tives  in  the  presence  of  a  metallic  ethoxide  at  the  ordinary  tempera¬ 
ture,  cyanodialkylacetylcarbamides  are  formed,  which  condense  on 
heating  to  form  iminodialkylbarbituric  acids.  Thiocarbamide  or 
guanidine  may  also  be  employed  in  place  of  carbamide. 

a-Cyano-a-ethylbutyrylcarbcimide,  CN’CEt2*CO*NH’CO*NH2,  from 
ethyl  a-cyano-a-ethylbutyrate,  carbamide,  and  sodium  ethoxide,  crystal¬ 
lises  from  hot  water,  melts  at  118°,  and  dissolves  in  alcohol,  ether,  or 
ethyl  acetate.  Cyanoethylbulyrylthiocarbamide  forms  slender,  yellow 
needles  and  melts  and  decomposes  at  261°.  Cycmoethylbutyrylguanidine 
dissolves  readily  in  water.  a~Cya?io-a-p7'opylvalerylcarbamide  crystallises 
from  alcohol  in  colourless  prisms  and  melts  at  101°.  Cycmoethyl - 
butyrylphenylcarbamide ,  from  ethyl  cyanoethylbutyrate  and  phenyl - 
carbamide,  forms  long,  flat  prisms  and  melts  at  156°.  C.  H.  D. 

Preparation,  Use,  and  Recovery  of  Semicarbazide.  Louis 
Bouveault  and  BenA'Locquin  (. Bull .  Soc .  chim. ,  1905,  [iii],  33, 
162 — 165).— -Details  are  given  of  a  method  of  preparing  semicarbazide, 
which  is  a  slight  modification  of  that  used  by  Thiele  and  Stange 
(Abstr.,  1894,  i,  165).  In  the  preparation  of  semicarbazones,  the 
authors  dissolve  free  semicarbazide  in  as  little  water  as  possible,  add 
to  the  solution  a  few  drops  of  acetic  acid,  and  finally  the  aldehyde  or 
ketone  and  sufficient  methyl  or  ethyl  alcohol  to  give  a  clear  solution, 
which  is  finally  warmed  on  the  water-bath  for  15  minutes.  This 
process  gives  better  results  than  the  use  of  semicarbazide  hydrochloride 
in  combination  with  sodium  acetate. 
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In  regenerating  a  ketone  or  aldehyde  from  its  semicarbazone,  the 
latter  is  boiled  for  one  hour  in  a  reflux  apparatus  with  a  slight  excess 
of  dilute  sulphuric  acid  (15  per  cent.),  and  the  aldehyde  or  ketone 
finally  distilled  off  in  a  current  of  steam.  The  residue  contains  hydr¬ 
azine  sulphate  and  semicarbazide  sulphate.  On  concentration  and 
cooling,  the  former  crystallises  out  from  the  mother  liquor  •  after 
neutralisation  with  potassium  carbonate  and  concentration  under 
reduced  pressure,  two-thirds  of  the  hydrazine  initially  used  may  be 
recovered  as  the  sulphate  by  extraction  with  alcohol.  T.  A.  H. 


Imino-CC-dialkylbarbituric  Acids.  Firma  Emanuel  Merck 
(D.R.-P,  156384.  Compare  Abstr.,  1903,  i,  799  ;  1904,  i,  380  ;  this  vol., 
i,  178). — Carbamide  reacts  with  the  esters  of  dialkylcyanoacetic  acids 
on  warming  with  sodium  ethoxide  in  alcoholic  solution  on  the  water- 

bath,  forming  iminodialkylbarbituric  acids,  CRR'<^p^^_SS^>CO, 


from  which  the  corresponding  dialkylbarbituric  acids  are  readily 
obtained  by  heating  with  dilute  acids. 

Iminodiethylbarbituric  acid ,  from  carbamide  and  ethyl  cyanoethyl- 
butyrate,  melts  and  decomposes  at  195°  and  dissolves  in  136  parts  of 
water  at  20°  and  in  2 3 ’5  parts  at  100°.  Iminodipropylbarbituric  acid 
melts  and  decomposes  at  305°  *  iminodibenzylbarbituric  acid  crystal¬ 
lises  from  hot  alcohol ;  iminoetliylpropylbarbituric  acid  melts  at  302°. 

C.  H.  D. 


Preparation  of  Barbituric  Acid  and  its  Homologues.  Firma 
Emanuel  Merck  (D.R.-P.  156385.  Compare  preceding  abstract). — 
Dilute  acids  hydrolyse  the  alkyl  derivatives  of  iminobarbituric  acid  on 
heating,  yielding  alkylated  barbituric  acids. 

Dipropylbarbituric  acid  melts  at  146°  ;  dibenzylbarbituric  acid  melts 
at  222°  •  propylbarbituric  acidj  (from  iminopropylbarbituric  acid  melt¬ 
ing  at  about  300°)  melts  at  207°  ;  ethylpropylbarbituric  acid  forms 
large,  colourless  needles  and  melts  at  145°.  C.  H.  D. 

Nitriles  of  Hydroxy-  and  Amino-carboxylic  Acids.  Emil 
Knoevenagel  (. Ber .,  1905,  38,  213 — 217.  Compare  Trans.,  1904,  i, 
981,  989,  994,  1024,  1027,  1028). — Polemical.  A  reply  to  Bucherer’s 
criticisms  (this  vol.,  i,  59).  J.  J.  S. 

Copper  Double  Cyanides.  Hermann  Grossmann  and  Peter 
von  der  Forst  ( Zeit .  anorg.  Chem .,  1905,  43,  94 — 110.  Compare 
Abstr.,  1904,  i,  983). — The  sodium  salt,  NaCu2(CN)3,2H20,  prepared 
by  the  action  of  cuprous  cyanide  on  a  concentrated  solution  of  sodium 
cyanide,  forms  glistening,  monoclinic  crystals.  The  ammonium  salt, 
NH4Cu2(CN)3,H20,  forms  prismatic  needles.  The  lithium  salt, 

LiCu2(CN)3,3H20, 

forms  prismatic  needles.  These  three  salts  are  readily  decomposed  by 
water. 

The  rubidium  salt,  Rb2Cu3(CN)5,  crystallises  in  octahedral  leaflets. 
The  co&sium  salt,  Cs2Cu3(CN)5,  separates  in  tetragonal  or  hexagonal 
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cubes.  The  calcium  salt,  CaCu3(ON)5,  forms  rhombic,  prismatic 
needles. 

The  ammonium  salt,  NH4Cu(CN)2,  prepared  by  careful  evaporation 
at  70°  of  the  liquid  from  which  the  salt  NH4Cu2(CN)3,H20  has  been 
removed,  separates  in  nacreous  leaflets.  The  rubidium  salt,  RbCu(CN)2, 
prepared  by  the  interaction  of  rubidium  carbonate,  cuprous  cyanide, 
and  hydrocyanic  acid,  forms  rhombic  plates.  The  caesium  salt, 

CsCu(CN)2,1JH20, 

forms  glistening  needles.  The  barium  salt,  BaCu2(CN)4,4H20,  crys¬ 
tallises  in  plates  and  in  rhombic  pyramids.  The  strontium  salt, 

SrCu(CN)4,8H20, 

forms  monoclinic  plates.  Th q  magnesium  salt,  MgCu2(CN)4,llR20, 
separates  in  monoclinic  needles. 

The  caesium  salt,  Cs2Cu(CN)3,H20,  crystallises  in  leaflets.  The 
barium  salt,  BaCu2(CN)3,3H.20,  forms  prismatic  needles.  The  calcium 
salt,  CaCu(CN)3,4H20,  forms  prismatic  needles.  The  authors  have 
obtained  these  salts  from  mother  liquors  from  which  other  salts  had 
been  removed. 

From  determinations  of  the  lowering  of  freezing  point,  the  conclu¬ 
sion  is  drawn  that  the  salt  K3Cu(CN)4  undergoes  hydrolytic  dissocia¬ 
tion  in  very  dilute  solution. 

The  sodium  salt,  Na3Cu(CN)4,3H90,  forms  hygroscopic,  hexagonal 
leaflets.  Its  electrolytic  conductivity  was  measured. 

Crystallographic  measurements  of  most  of  the  salts  examined  are 
given.  A.  McK. 

Derivatives  of  Formhydroxamic  Acid  and  the  Possible 
Existence  of  Esters  of  Fulminic  Acid.  Henry  C.  Biddle 
(Amer.  Chem.  J!,  1905,  33,  60 — 68). — Attempts  have  been  made  to 
prepare  benzyl  fulminate  and  the  corresponding  benzoyl  and  acetyl 
derivatives  by  the  elimination  of  hydrogen  chloride  from  the  benzyl, 
benzoyl,  and  acetyl  derivatives  of  chloro-formoxime  (Abstr.,  1900,  i, 
137),  but  without  success. 

Methyl  formhydroxamate ,  COH*NH*OMe,  prepared  by  the  action 
of  formic  acid  on  a-methylhydroxylamine,  is  a  colourless  liquid,  which 
boils  at  116 — 117°  under  33  mm.,  at  123 — 124°  under  45  mm,,  and  at 
126 — 127°  under  50  mm.  pressure;  it  solidifies  in  colourless  prisms 
and  melts  at  38 — 39°.  The  ester  is  deliquescent  and  is  decomposed 
by  hydrochloric  acid  with  formation  of  formic  acid  and  a-methylhydr¬ 
oxylamine  hydrochloride.  When  treated  with  solution  of  platinic 
chloride,  the  ester  undergoes  dissociation,  and  the  platinichloride  of 
a-methylhydroxylamine  is  produced.  The  silver  salt  of  methyl  form¬ 
hydroxamate  forms  white  leaflets  and  reacts  with  acetyl  and  benzoyl 
chlorides  and  with  methyl  and  ethyl  iodides  with  formation  of  the 
corresponding  acyl  and  alkyl  derivatives.  When  molecular  propor¬ 
tions  of  methyl  formhydroxamate  and  phenylcarbiinide  are  warmed 
together,  an  additive  compound  is  produced,  which  crystallises  in 
colourless  leaflets,  melts  at  123 — 123'5°,  and  is  readily  soluble  in 
chloroform  and  sparingly  so  in  ether,  alcohol,  or  hot  water. 

By  the  action  of  phosphorus  pentachloride  on  methyl  formhydr¬ 
oxamate,  methyl  chloroj ormoxime,  CHCKN’OMe,  is  produced  as  a 
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volatile  liquid,  which  boils  at  68°,  has  an  odour  like  that  of  chloro¬ 
form,  and  is  slightly  soluble  in  water.  When  this  substance  is  treated 
with  potassium  hydroxide,  small  quantities  of  a  neutral  unsaturated 
compound  are  produced,  which  has  a  strong  odour  resembling  that  of 
isonitriles,  boils  at  about  50 — 60°,  and  is  probably  methyl  fulminate, 
C!N*OMe,  but  has  not  yet  been  isolated  in  sufficient  quantity  to  admit 
of  its  identification.  Methyl  fulminate  also  appears  to  be  formed  by 
the  interaction  of  a-methylhydroxylamine  hydrochloride,  chloroform, 
and  alcoholic  potassium  hydroxide,  the  same  isonitrile-like  odour  being 
produced.  E.  G. 


Nitrimines  and  Nitriminic  Acids.  Roland  Scholl  (A?mctlen, 
1905,  338,  1 — 35). —  The  ketoximes  of  the  fatty  series  are  converted 
by  nitrous  acid  or  nitrogen  peroxide  into  i//-nitroles,  but  in  the  case  of 
the  oximes  of  pinacolin,  camphor,  camphenone,  fenchone,  menthone, 
tanacetone,  mesityl  oxide,  and  santonin,  the  oxime  group  is  exchanged 
for  the  group  N202.  This  reaction  is  confined  to  ketoximes  in  which 
the  group  ^CIN-OH  is  linked  to  a  tertiary  or  quaternary  carbon 
atom.  The  group,  C2HN202,  which  is  produced  in  this  reaction  must 

either  have  the  constitution  ^>CiC*NH*is02,  an  enylnitroamine,  or 
\ 

>CH-C:N-1st02,  a  nitroimine.  Since  the  compounds  do  not  react  with 
phenylcatbimide  and  diazomethane,  the  latter  formula  is  the  more 
probable. 

The  nitroimines  are  ^-acids  and  yield  a  series  of  salts  which 


correspond  with  an  acid  of  the  formula  ^>C!C*N!NO*OH  or 

i  jst-oh 

>c:c-5r<^ 

When  the  acid  is  set  free  from  its  salts,  it  is  immediately  reconverted 
into  the  nitroimine,  but,  since  the  salts  yield  the  two  series  of  alkyl 

i  i 

derivatives,  >C!C'N<^  and  >CIC*NIi*N02,  it  is  probable  that 


an  enylnitroamine  is  intermediarily  produced  in  the  conversion. 

Of  the  two  possible  constitutions  of  the  group  present  in  the  salts 

N-OH 

N20‘0H,  the  expression,  N<\q  ,  is  preferred,  since  it  represents 


more  simply  the  cleavage  of  the  mesityl  nitroiminic  acid  into  nitrous 
acid  and  a-mesityloxime,  and  at  the  same  time  the  formation  of  nitro¬ 
imines  from  oximes  and  nitrous  acid.  Only  those  oximes  are  capable 
of  undergoing  this  reaction  which  have  a  loosely  bound  hydrogen  atom 
on  the  /3  carbon  atom  relatively  to  the  oxime  group,  thus  : 


>ch-c:n-oh. 

This  hydrogen  atom,  together  with  the  hydrogen  atom  of  the  oxime 
group,  combines  with  the  oxygen  of  the  nitrous  acid  in  the  condensa- 

group  ^9  ^>N*OH  is  thus  formed,  which  then,  by  re- 


tion  ;  a 


arrangement,  passes  into  the  group  >CIC*N<^ 


N-OH 

i 

O 


[With  A.  0.  Weil  and  K.  Holdermann.] — Pinacolinoxime 
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treatment  with  phosphorus  pentachloride  in  dry  ether  is  converted 
into  acetyl -tert.-butylamide,  CMe3*NHAc,  which  crystallises  in  needles, 
melts  at  95°,  sublimes  very  readily  and  boils  at  194°  ;  its  hydrochloride 
formed  from  the  ethereal  solution  is  very  hygroscopic.  From  this 
transformation,  it  follows  that  the  oxime  has  the  anti-configuration, 


Me’OCMe, 

1 1  3 

N-OH  * 


Pinacolinoxime  reacts  with  phenylcarbamide,  yielding 


the  compound  C6H12INO#CO,NHPh,  which  crystallises  in  needles 
melting  at  I31’5°.  The  acetyl  derivative  of  the  oxime,  C6H12*N'OAc, 
is  an  oil  boiling  at  83 — 84°  under  10  mm.,  at  100 — 101°  under  25  mm., 
and  at  208 — 210°  under  the  atmospheric  pressure. 

Pinacolin-nitroimine,  CMe3*CMeIN'N02,  is  prepared  by  dissolving 
pinacolinoxime  in  ether  and  adding  nitrogen  peroxide,  and  by  fractiona¬ 
ting  the  product  after  removal  of  the  acid  by  water  and  alkali.  It  boils 
at  80*5 — 81°,  and  is  always  mixed  with  oxime  and  methyl-terL-butyl- 
dinitromethane,  CMe3*CMe(N02)2,  which  separates  as  a  crystalline 
hydrochloride  when  the  nitroimine  is  dissolved  in  concentrated  hydro¬ 
chloric  acid  ;  it  forms  very  volatile  crystals  smelling  of  camphor, 
melts  at  173 — 174°,  and  boils  at  101 — 103°  under  34  mm.  pressure. 
The  salts  of  the  nitroimine  are  formed  when  it  is  heated  with  concen¬ 
trated  alkali  hydroxides,  but  the  ammonium  salt  is  not  produced  by 
passing  dry  ammonia  into  a  solution  in  anhydrous  ether.  It  is  oxidised 
by  permanganate  and  reduces  ammoniacal  silver  solutions.  It  does 
not  react  with  diazomethane  or  phenylcarbimide,  and,  when  distilled 
under  the  ordinary  pressure,  decomposes  into  pinacolin.  On  bromina- 
tion,  it  yields  dibromopinacolin,  C6H]0OBr2  (m.  p.  74*5°),  which  is 
identical  with  the  substance  obtained  from  SS-dibromo-/5/5-dimethyl-y- 
butanone.  On  reduction  with  aluminium  amalgam  in  moist  ether,  the 
nitroimine  is  converted  into  the  oxime. 

The  sodium  salt,  obtained  from  the  nitroimine  by  the  use  of  sodium 
ethoxide,  crystallises  in  silky,  hygroscopic  needles,  which  are  hydrolysed 
in  aqueous  solution  ;  the  potassium  salt  forms  hygroscopic  needles,  and 
the  silver  salt,  a  greyish-white  precipitate.  When  the  sodium  salt  is 
heated  in  methyl-alcoholic  solution  with  methyl  iodide  for  2  hours,  a 

-methyl  derivative,  CMe3’C(CH2)*N  Me*N02,  is  obtained  in  the  form  of 
volatile  crystals  melting  at  39°  and  decomposed  by  hydrochloric  acid, 
methylamine  being  produced ;  it  is  not  oxidised  by  permanganate. 
The  corresponding  ethyl ,  iso  propyl  and  n -butyl  derivatives,  are  oily 
liquids  of  peculiar  odour.  The  O-methyl  ester, 

.N-OMe 

OMe3-C(CH2)-N<(J) 


is  prepared  from  the  silver  salt  and  methyl  iodide  at  a  low  tempera¬ 
ture  in  ethereal  solution ;  it  is  an  oil  svhich  is  readily  oxidised  by 
alkaline  permanganate  and  decomposed  by  hydriodic  acid,  methyl 
iodide  being  formed.  The  corresponding  ethyl  ester  is  a  yellow  oil. 
The  nitroimine  also  yields  a  series  of  iY-acyl  derivatives  when  the 
sodium  salt  is  treated  with  acyl  chlorides  in  hot  anhydrous  alcohol  ; 
the  acetyl ,  benzoyl ,  and  benzenesulphoni c  compounds  were  all  thus  pre¬ 
pared,  and  formed  oils  which  are  not  decomposed  by  water. 

K.  J.  P.  O. 
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Platinum  Phosphorus  Halogen  Compounds  and  their 
Derivatives.  II.  Arthur  Rosenheim  and  Walter  Levy  ( Zeit . 
anorg.  Chem .,  1905,  43,  34 — 47.  Compare  Abstr.,  1904,  ii,  131). — 
By  the  action  of  organic  amines  on  alkyl  phosphite-platochlorides,  two 
series  of  isomeric  compounds,  RNHoPtC^Pl^OR')^  are  produced.  The 
stable  series  probably  corresponds  with  platosoammine  chloride  and  the 
labile  with  platosemidiammine  chloride. 

When  aniline  is  gradually  added  to  a  solution  of  ethyl  phosphite- 
platochloride,  [P(OEt)3,PtCl2]2,  in  alcohol  or  benzene  at  0°,  crystals  of 
the  yellow  compound,  PtPCl2,C12H1203I7,  first  separate,  whilst  from 
the  filtrate  silky  needles  of  a  colourless  compound ,  isomeric  with  the 
former,  separate.  The  relative  proportion  of  those  compounds  pro¬ 
duced  is  dependent  on  the  temperature  conditions,  the  latter  being 
formed  in  larger  amount  the  higher  the  temperature.  The  yellow 
compound  is  the  labile  form  ;  at  its  melting  point,  108°,  it  is  trans¬ 
formed  into  the  white  variety,  which  melts  at  147°.  The  transformation 
is  also  effected  on  exposure  at  the  ordinary  temperature  or  on  rubbing 
with  a  glass  rod.  The  yellow  form  is  probably  cis-triethyl  phosphite- 


Clp,P(OEt)c 

U\TTT  T^l 


ISTHoPh 


whilst  the  white  compound 


anilineplatoehloride, 

is  probably  tfroms- triethyl  phosphite-anilineplatochloride, 

P(OEt)  Cl 

-L  t'-VT' 


Cl 


NH2Ph 


The  analogous  pyridine  compounds,  PtPCl2,CnH20O3N,  wore  pre¬ 
pared.  The  two  isomerides  were  crystalline  and  resembled  the  corre¬ 
sponding  aniline  compounds. 

The  action  of  ammonia  was  different  from  that  of  the  organic  bases. 
When  a  current  of  dry  ammonia  was  passed  into  a  solution  of  triethyl 
phosphite-platochloride  in  benzene,  voluminous  white  crystals  of  the 
co»ijooMw^[Pt(NHa)2P(OEt)3]2Cl4  separated.  It  is  a  good  electrolyte  as 
distinct  from  the  compounds  with  aniline  and  pyridine  described.  With 
chloroplatinic  acid,  it  forms  the  platinichloride ,  [Pt(NH3)2P(OEt)3]PtClG. 

The  action  of  ammonia  on  methyl  diphosphite-platochloride  is 
analogous,  white  crystals  of  the  compound  [Pt(HH3)2(P[OMe]3)2]Cl2, 
being  produced. 

Phenyl  diphosphite-platochloride ,  [PtCl2(P[OPh]3)2],  separates  from 
alcohol  in  white  crystals  and  melts  at  155°. 

The  platinum  phosphorus  bromo-compounds  described  behave 
similarly  to  the  corresponding  chloro-compounds. 

Phosphorus  bromide-platobromide ,  [PtBr2(PBr3)]2,  prepared  by  the 
action  of  phosphorus  pentabromide  on  platinum  black,  forms  reddish- 
brown  crystals  which,  by  an  excess  of  phosphorus  tribromide,  are  con¬ 
verted  into  diphosphorus  bromide-platobromide ,  [PtBr2(PBr8)2],  which 
is  readily  acted  on  by  moisture  and  reacts  violently  with  methyl 
alcohol  to  form  the  ester ,  [PtBr2(P[OMe]3)2],  which  melts  at  136°. 
When  ethyl  alcohol  is  used  instead  of  methyl  alcohol  in  the  latter 
reaction,  the  reaction  proceeds  normally,  triethyl  phosphite-plato- 
bromide,  [P(OEt)3,PtBr2]2,  being  produced.  By  the  action  of  aniline 
on  the  latter  compound,  two  isomerides  are  formed,  as  in  the  case  of 
the  action  on  the  corresponding  chloro-compound. 

The  compound  [PtBr4(OP[OEt]3)2]  melts  at  155°.  A.  McK. 


o 
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Primary  Arsines.  William  M.  Dehn  (Amer.  Chem.  1905, 
33,  101 — 153.  Compare  Palmer  and  Dehn,  Abstr.,  1902,  i,  86). — 
Primary  arsines  can  be  readily  prepared  by  the  reduction  of  alkyl- 
arsonic  acids  with  amalgamated  zinc  dust  and  hydrochloric  acid. 

A  detailed  account  is  given  of  the  method  of  preparation  of  methyl- 
arsine.  Methylarsine  is  soluble  in  water  to  the  extent  of  85  parts 
per  million.  On  oxidation  with  nitric  acid,  it  is  converted  into  arsenic 
oxide  and  methylarsonic  acid.  When  the  compound  is  passed  into  a 
neutral  or  alkaline  solution  of  silver  nitrate,  silver  is  precipitated  and 
methylarsonic  acid  is  produced.  If  the  gas  is  led  into  a  solution  of 
bromine  in  carbon  disulphide,  arsenic  tribromide  is  formed.  The 
arsine  reacts  with  solution  of  iodine  with  formation  of  methylarsonic 
and  hydriodic  acids,  AsH2Me  -f-  61  -t  3H20  =  AsMeO(OH)2  -f  6HI 
When  methylarsine  is  treated  with  dry  hydrogen  chloride  or  hydrogen 
sulphide,  little  or  no  action  takes  place.  The  compound  is  not  affected 
by  yellow  phosphorus  either  at  the  ordinary  temperature  or  at  100”. 
It  is  decomposed  by  aqueous  mercuric  chloride  with  formation  of 
mercurous  chloride  and  mercury  methylarsonate.  When  methyl¬ 
arsine  is  heated  with  excess  of  methyl  iodide  for  8  hours  in  a  sealed 
tube  at  110°,  tetramethylarsonium  iodide  is  produced;  with  ethyl 
iodide,  under  similar  conditions,  methyltriethylarsonium  iodide  is 
formed. 

Magnesium  ethylarsonate,  MgAsEtOg,  may  be  prepared  in  the 
following  manner.  A  solution  of  potassium  arsenite  is  treated  with 
ethyl  iodide,  and  when  the  reaction  is  complete  the  solution  is  acidified 
with  dilute  hydrochloric  acid  and  filtered.  Chlorine  is  passed  into 
the  filtrate,  the  iodine  is  removed  by  filtration,  the  solution  is  rendered 
alkaline  with  ammonia,  treated  with  a  large  excess  of  magnesia  mix¬ 
ture,  and  left  for  24  hours.  The  liquid  is  filtered,  and,  on  evaporation, 
magnesium  ethylarsonate  separates.  When  dried  at  140°,  magnesium 
methylarsonate  is  obtained  as  a  white  powder,  readily  soluble  in  acids 
but  insoluble  in  alkalis.  It  is  soluble  in  water  at  22°  to  the  extent  of 
2*31  parts  per  1000,  and  in  10  per  cent,  solution  of  ammonium  chloride 
to  the  extent  of  2*66  parts  per  1000.  At  25°,  0*125  gram  dissolves  in 
1  litre  of  alcohol.  The  salt  usually  contains  1H20,  which  is  not  com¬ 
pletely  removed  at  145°.  When  hydrogen  sulphide  is  passed  into  a 
solution  of  magnesium  ethylarsonate  in  hydrochloric  acid,  ethylarsine 
disulphide,  AsEtS2,  is  obtained  as  a  viscid,  yellow  oil  having  a  peculiar, 
disagreeable  odour;  it  has  a  sp.  gr.  1*836  at  24°,  is  easily  soluble  in 
benzene,  chloroform,  or  carbon  disulphide,  and  insoluble  in  water, 
alcohol,  or  ether,  and  is  dissolved  by  dilute  nitric  acid  with  formation 
of  ethylarsonic  acid. 

Trimethylarsine  sulphide ,  Me3AsS,  obtained  by  the  action  of  heat  on 
methylarsine  disulphide,  crystallises  in  white,  tough,  lustrous  needles 
and  melts  at  174°.  Triethylarsine  sulphide  melts  at  119*5°  and  reacts 
with  hydrobromic  acid  with  formation  of  triethylarsine  dibromide  and 
hydrogen  sulphide. 

Magnesium  methylarsonate  forms  small,  white  crystals  and  is  soluble 
in  water  to  the  extent  of  2*118  grams  per  litre  at  22°  and  3*085 
grams  at  99°. 

Silver  phenytarsonate ,  Ag2PhAs03,  is  obtained  as  a  white,  glistening 
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precipitate  when  silver  nitrate  is  added  to  an  ammoniacal  solution  of 
phenylar sonic  acid  •  it  is  practically  insoluble  in  water. 

A  series  of  experiments  was  carried  out  with  the  object  of  ascertain¬ 
ing  the  best  conditions  for  the  preparation  of  alkylarsonic  acids  by 
Gr.  Meyer’s  reaction  (Abstr.,  1883,  1078).  The  results  showed  that  a 
better  yield  is  obtained  with  potassium  arsenite  than  with  the  sodium 
salt,  that  ethyl  iodide  gives  a  better  result  than  the  bromide,  and  that 
in  the  aliphatic  series  the  yields  are  inversely  as  the  molecular  weight 
of  the  alkyl  haloid  employed. 

Ethylarsine ,  AsH2Et,  is  a  liquid  which  resembles  methylarsine,  boils 
at  36°,  has  a  sp.  gr.  1*217  at  22°,  is  soluble  in  water  to  the  extent  of 
126  parts  per  million  at  19°,  and  has  an  extremely  disagreeable,  pene¬ 
trating  odour.  It  combines  with  oxygen  with  formation  of  ethyl¬ 
arsine  oxide  and  water,  is  oxidised  by  concentrated  nitric  acid  to 
ethylarsonic  acid,  arsenic  oxide,  and  acetic  acid,  and  when  passed  into 
silver  nitrate  solution  is  converted  into  ethylarsonic  acid,  silver  being 
precipitated.  When  the  arsine  is  led  into  concentrated  sulphuric  acid, 
white  crystals  are  obtained  which  probably  consist  of  the  salt , 
2AsH2Et,H2S04.  By  the  action  of  ethyl  iodide  on  ethylarsine  at  110°, 
tetraethylarsonium  iodide  is  produced.  Trimethylethylarsonium  iodide 
forms  hard,  glistening  needles,  softens  at  about  300°,  and  shrinks  at 
320°,  and  is  soluble  in  water,  chloroform,  or  hot  alcohol.  Etkyltrii so- 
amylarsonium  iodide  forms  compact  crystals,  does  not  melt  below  250°, 
is  soluble  in  alcohol,  and  sparingly  so  in  chloroform.  When  ethylarsine 
is  heated  with  carbon  disulphide  for  10  hours  in  a  sealed  tube  at  120°, 
triethylarsine  sulphide  is  produced,  together  with  small  quantities  of 
an  oil  with  an  irritating  odour  resembling  that  of  cacodyl. 

Phenylarsine  boils  at  93°  under  70  mm.,  84°  under  50  mm. ,  and  at 
77°  under  33  mm.  pressure,  and  is  soluble  in  alcohol,  ether,  or  carbon 
disulphide,  but  insoluble  in  water.  When  it  is  treated  with  bromine, 
a  brick-red  precipitate  is  produced  which  probably  consists  of  the 
substance  AsHEhBr,HBr ;  on  exposure  to  the  air,  it  becomes  liquid 
and  evolves  hydrogen  bromide,  and  by  the  action  of  zinc  and  hydro¬ 
chloric  acid  is  converted  into  phenylarsine.  Phenylarsine  decolorises 
solution  of  iodine  with  formation  of  phenylarsonic  acid  and  other 
products.  When  the  arsine  is  heated  with  excess  of  ethyl  iodide  for 
6  hours  at  120°,  phenyl  trie  thylarsonium  iodide  is  produced.  Phenyl- 
trimethylarsonium  iodide  can  be  prepared  in  a  similar  manner. 
Phenyllriisoamylarsonium  iodide  forms  pearly-white  crystals,  melts  at 
163°,  and  is  very  soluble  in  chloroform  or  alcohol,  but  insoluble  in 
benzene  or  cold  water.  When  phenylarsine  was  heated  with  phenyl 
iodide,  no  arsonium  iodide  could  be  obtained.  E.  G. 

Spatial  Formula  for  Benzene.  Berthold  Konig  ( Chem .  Zeit.9 
1905,  29,  30). — The  author  suggests  a  “cube”  formula  for  benzene, 
in  which  the  six  carbon  atoms  are  arranged  in  six  of  the  corners  of  a 
cube  in  such  a  manner  that  each  carbon  atom  is  united  by  one  bond  to 
one  hydrogen  atom,  by  two  bonds,  one  to  each  of  the  two  neighbouring 
carbon  atoms,  whilst  the  fourth  bond  extends  to  one  of  the  two 
remaining  corners  of  the  cube  which  are  not  occupied  by  carbon 
atoms.  The  three  bonds  which  extend  to  each  of  those  two  corners 
are  supposed  to  mutually  satisfy  one  another. 
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In  substitution  compounds  of  benzene,  this  formula  is  transformed 
into  a  plane  hexagonal  type.  A.  McK. 

Hydrolysis  of  Methyl  Benzenesulphonate.  Arthur  Prae- 
torius  (. Monatsli .,  1905,  26,  1 — 34.  Compare  Wegscheider,  Abstr., 
1902,  ii,  493  ;  Wegscheider  and  Furcht,  Abstr.,  1903,  i,  342). — The 
hydrolysis  of  methyl  benzenesulphonate  with  water  is  a  unimolecular 
reaction,  and  the  rate  of  hydrolysis,  therefore,  is  proportional  to  the 
concentration  of  the  ester.  As  the  hydrolysis  constant  with  0*05375 
JYsulphuric  acid,  K  0*0007175,  is  little  greater  than  that  with  water, 
K  0*0007015,  the  hydrolysis  in  aqueous  solution  cannot  be  accelerated 
by  the  presence  of  hydrogen  ions.  The  formula  for  the  alkaline 
hydrolysis  of  carboxylic  esters  is  not  applicable  to  sulphonic  esters, 
as  in  the  hydrolysis  of  methyl  benzenesulphonate  with  an  alkali  the 
action  of  the  water  cannot  be  neglected ;  it  must  be  replaced  by 
Wegscheider’ s  formula  ( loc .  cit.).  G.  Y. 


Triphenylmethyl.  Paul  Jacobson  ( Per .,  1905,  38,  196 — 199 
Compare  Tschitschibabin.  This  vol.,  i,  125). — The  author  agrees  with 
Tschitschibabin  that  Ullmann  and  Borsum’s  hexaphenylethane  is 
most  probably  benzhydryltetraphenylmethane,  but  is  of  opinion  that 
Gomberg’s  triphenylmethyl  should  not  be  represented  as  hexaphenyl¬ 
ethane,  but  rather  as  k-triphenylmethyl-\-diphenylmethylene-c,yc\o-&2'r3- 


hexadiene ,  CPh2!C<\Q^*-0^^>CH* 


CPh, 


Such  a  formula  accounts  for  the  bimolecular  nature  of  triphenyl- 
methyl  and  at  the  same  time,  by  a  rupture  at  the  dotted  line,  indicates 
how  the  compound  could  readily  react  as  free  triphenylmethyl. 

It  also  accounts  for  the  transformation  of  Gomberg’s  compound  into 
Ullmann  and  Borsum’s  so-called  hexaphenylethane  by  the  wandering 
of  a  single  hydrogen  atom.  J.  J.  S. 


Condensation  of  Benzaldehyde  with  Toluene.  Alfred  Kliegl. 
(2?er.,  1905,  38,  84 — 87). — Griepentrog  found  (Abstr.,  1886,  887) 
that  benzaldehyde  and  toluene  condense  together  in  the  presence  of  zinc 
chloride,  but  was  unable  to  obtain  a  crystalline  product.  Benzalde¬ 
hyde  does  not  condense  with  benzene  in  presence  of  concentrated 
sulphuric  acid,  but  toluene  condenses  slowly  in  the  cold.  After 
removal  of  unaltered  benzaldehyde  and  toluene,  the  product  is  extracted 
with  ether  and  finally  distilled  by  means  of  superheated  steam.  Phenyl - 
di-ip-tolylmethane  crystallises  from  methyl  alcohol  and  melts  at  54 — 54*5°. 
Crystallisation  only  takes  place  slowly,  as  the  compound  tends  to 
separate  in  an  oily  state,  and  inoculation  with  a  crystal  is  necessary. 

Phenyldi-'p-tolylcarbinol,  prepared  by  the  addition  of  methyl  benzoate 
and  magnesium  to  an  ethereal  solution  of  ^-bromotoluene,  separates  on 
cooling  its  solution  in  light  petroleum  in  a  freezing  mixture  in  large, 
colourless  crystals,  sintering  at  75°  and  melting  at  76*5 — 77*5°.  Its 
solution  in  glacial  acetic  acid  gives  a  yellowish-green  coloration  with 
concentrated  sulphuric  acid.  Zinc  dust  and  acetic  acid  reduce  it  to 
phenyldi-^-tolylme thane,  identical  with  that  just  described. 

C.  H.  D. 


ORGANIC  CHEMISTRY. 


187 


Phenylfluorene.  Alfred  Kliegl  {Ber.,  1905,  38,  284 — 297). — 
C  H 

Phenylfluorene,  1 6  4^>CHPh,  is  best  prepared  by  distilling  triphenyl- 

^6^4. 

carbinol  with  crystalline  phosphoric  acid.  Phenylfluorenol,  obtained 
by  Ullmann  and  von  Wurstemberger’s  method  (Abstr.,  1904,  i,  154), 
crystallises  from  carbon  tetrachloride  with  ^CC14,  and  melts,  wThen  free 
from  solvent,  at  107 — 107*5°.  Bromine  at  the  ordinary  temperature 
(1  mol.)  converts  phenylfluorene  dissolved  in  carbon  disulphide  into 

C  H 

9 -hr omo-2 -phenylfluorene ,  •  ' b  4^>CBrPh,  which  crystallises  from  light 

petroleum  in  slender  needles  and  melts  at  99° ;  on  treating  the  bromo- 

compound  with  hot  methyl  alcohol,  the  methyl  ether,  C19H13*OMe, 

is  obtained  in  long  prisms  melting  at  92*5 — 93° ;  the  ethyl  ether, 

C10H13*OEt,  obtained  in  similar  manner,  crystallises  in  small  prisms 

and  melts  at  113°.  Bromophenylfluorene  is  very  stable  towards  boiling 

water  and  alkalis,  but  is  converted  into  phenylfluorenol  by  heating 

writh  hydrated  sodium  acetate  in  glacial  acetic  acid  solution.  The 

acetyl  derivative  of  phenylfluorenol  separates  from  acetic  acid  or 

alcohol  in  prismatic  crystals  and  melts  at  169 — 169*5°.  Hydroxy- 

^  CfiH 

diphenylfluorene,  ' 


1°  *^CPh*C6H4*OH,  prepared  by  condensing 

phenylfluorenol  with  phenol,  crystallises  from  96  per  cent,  alcohol  in 
needles  containing  alcohol,  or  from  acetic  acid,  and  melts  at  189*5 — 190°; 
the  acetyl  derivative,  C19H13,C6H4,OAc,  crystallises  from  acetic  acid  or 
alcohol  in  slender  needles  and  melts  at  176°.  Diphenylfluorene  ether , 
CsgHg^O,  prepared  by  adding  concentrated  sulphuric  acid  to  phenyl¬ 
fluorenol  dissolved  in  glacial  acetic  acid,  is  sparingly  soluble  in  all 
solvents  save  chloroform  and  decomposes  between  320  and  360°. 

ty-Chloro-S -phenylfluorene,  C19H13C1,  prepared  by  the  action  of  phos¬ 
phorus  pentachloride  on  phenylfluorenol  in  benzene  solution,  crystallises 
from  light  petroleum,  melts  at  78 — 79°,  and  with  aniline  gives  anilino- 
C  H 

phenylfluorene ,  > 6  4^>CPh*HHPh,  crystallising  from  light  petroleum  or 
^6H4 

alcohol  and  melting  at  175°. 

Phenylhenzylfluorene ,  C2GH90,  prepared  by  heating  phenylfluorene 
with  benzyl  chloride  and  solid  potassium  hydroxide  for  6  hours  at  230°, 
crystallises  from  a  mixture  of  glacial  acetic  acid  and  light  petroleum 
and  melts  at  136 — 137°. 

On  nitration  in  cold  glacial  acetic  acid  solution,  phenylfluorene  gives 

HO  -C  H 

rise  to  2 -nitro-9 -phenylfluorene,  2  1 6 


I  °  *^>CHPh,  which  crystallises 

from  glacial  acetic  acid  in  leaflets  and  melts  at  135°  ;  when  the  hydro¬ 
carbon  is  added  to  an  excess  of  nitric  acid  of  sp.  gr.  1*52,  tetranitro- 
phenylfluorene,  is  obtained,  which  melts  and  decomposes  at  about  235°. 
2-Nitro-9-phenylfluorene,  on  oxidation  with  chromic  acid  in  acetic  acid 
solution,  gives  i-nitro-2-benzoylbenzoic  acid ,  C02H*C6H3(H02)*C0Ph, 
which  crystallises  from  benzene  or  water,  melts  at  161*5 — 162°,  and  gives 
a  methyl  ester  crystallising  in  prisms  and  melting  at  104*5°,  2-Nitro - 
anthraquinone,  formed  on  heating  4-nitro-2-benzoylbenzoic  acid  with 
concentrated  sulphuric  acid  at  100°,  crystallises  from  light  petroleum 
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in  mossy  aggregates  of  needles,  melts  at  180*5 — 181°,  and  is  easily 
reduced  by  alkaline  stannous  chloride  solution  to  2-aminoanthraquinone. 
k-Amino-2-benzoylbenzoic  acid ,  prepared  by  the  reduction  of  the  corre¬ 
sponding  nitro-compound  with  ammoniacal  ferrous  hydroxide,  crystal¬ 
lises  from  alcohol  in  golden-yellow,  efflorescent  prisms  with  lEtOH,  and 
melts  at  195°  ;  4- hydroxy -2-benzoylbenzoic  acid ,  prepared  by  means  of 
the  diazo-reaction,  decomposes  at  about  220 — 222°  and  is  resolved 
by  fusion  with  sodium  hydroxide  into  benzoic  and  ^-hydroxybenzoic 
acids.  W.  A.  D. 


Syntheses  in  the  Anthracene  Series.  III.  9:9:10: 10-Tetra- 
phenyldihydroanthracene  and  its  Derivatives.  Albin  Haller 
and  Alfred  Guyot  ( Compt .  rend .,  1905,  140,  283 — 287.  Compare 
Abstr.,  1904,  i,  660). — When  9-hydroxy-9  : 10  : 10-triphenyldihydro- 
anthracene  is  heated  in  glacial  acetic  acid  solution  with  phenol, 
aniline,  dimethyl-  or  diethyl-aniline,  condensation  takes  place  and 
mono-substituted  derivatives  of  9  :  9  : 10  :  10-tetraphenyldihydroanthra- 
cene  are  formed  in  almost  quantitative  yield.  When  phenol  is  em¬ 
ployed,  the  addition  of  a  small  quantity  of  sulphuric  acid  is  necessary 
for  the  reaction  to  take  place.  The  general  formula  of  the  products  is 


CPh2 - 

CPh(C6H4R) 


>C„H 


6  4’ 


where  K  represents  either,  OH,  NH2,  NMe2,  or  NEt2. 

The  hydroxy- derivative  crystallises  in  small  prisms  melting  at  about 
308°.  It  is  insoluble  in  alkalis,  but  dissolves  very  readily  in  alcoholic 


potash. 

The  ammo-derivative  forms  small,  white  crystals  melting  at  320°. 
When  diazotised  and  treated  with  /3-naphthol,  a  red  colouring  matter 
is  obtained.  When  the  diazo-compound  is  boiled  with  absolute 
alcohol,  there  is  no  formation  of  hydrocarbon,  but  the  ef/ioasy-derivative 
is  obtained  in  small,  white  crystals  melting  at  265°.  These  crystals 
are  only  slightly  soluble  in  the  ordinary  solvents.  The  dimethylamino- 
derivative  forms  small,  white  crystals  melting  at  285°.  The  diethyl - 
ammo -derivative  forms  colourless  needles  melting  at  216°. 

9  : 10-Dihydroxy-9  : 10-diphenyldihydroanthracene  condenses  in  a 
similar  manner  with  dimethyl-  and  diethyl-anilines. 

In  each  case,  equal  quantities  of  two  isomerides  are  obtained,  which 
can  be  very  easily  separated  by  reason  of  their  great  difference  in 
solubility.  They  are  evidently  the  cis-  and  trans-  forms  corresponding 


with 


Ph  C6H4E  Ph  CLHJt 

\/  \/ 

C0H4<£>C6H4  and  C6H4<°>C6H4 


/\ 

Ph  CcH4R 


c6h4r 


Ph 


H.  M.  D. 


9  : 10-Diphenylphenanthrene.  Heinrich  Biltz  (Ber.,  1905,  38, 
203—206.  Compare  Abstr.,  1893,  i,  718  ;  1897,  i,  533).— The  com¬ 
pound  melting  at  235°  (corr.)  which  was  previously  obtained  by 
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condensing  benzene  and  chloral  in  the  presence  of  aluminium  chloride 
is  identical  with  Werner  and  Grob;s  9 : 10-diphenylphenanthrene 
(Abstr.,  1904,  i,  864).  The  same  compound  is  obtained  by  the  action 
of  aluminium  chloride  on  a  benzene  solution  of  tetraphenylethylene. 
The  reaction  is  thus  similar  to  the  formation  of  phenylfluorene  from 
triphenylmethane.  J.  J.  8. 

Action  of  Ammonium  Nitrite  and  Ammonium  Nitrate  (or 
of  Nascent  Nitrogen  and  Nitrous  Oxide)  on  Aromatic 
Compounds.  Wilhelm  Yaubel  ( Chem .  ZeiU,  1904, 28,  1245- — 1246). 
— The  action  of  ammonium  nitrite  on  aniline,  m-phenylenediamine, 
sodium  aminonaphthalenesulphonate,  dimethylaniline,  phenol,  and 
benzaldehyde  respectively,  and  of  ammonium  nitrate  on  naphthalene, 
anthracene,  phenol,  resorcinol,  aniline,  o-toluidine,  £>-toluidine,  benz¬ 
idine,  m-phenylenediamine,  ^-phenylenediamine,  diphenylamine,  di¬ 
methylaniline,  a-  and  /3-ethylnaphthylamines,  benzaldehyde,  and  benzoic 
acid  respectively  was  examined.  By  the  action  of  ammonium  nitrite 
in  aqueous  solution  at  60 — 70°  on  phenols,  nitroso-compounds  or  their 
decomposition  products  are  formed.  By  the  action  of  ammonium 
nitrite  on  amines,  diazo-compounds  or  their  decomposition  products 
are  formed.  Ammonium  nitrate  had  often  an  oxidising  action  in  the 
cases  examined  ;  aniline  and  other  amines  were  oxidised.  In  other 
cases,  by  the  action  of  ammonium  nitrate,  nitrogen  was  introduced 
into  certain  of  the  compounds  investigated,  as,  for  example,  with 
phenol,  naphthalene,  benzaldehyde,  and  benzoic  acid,  oxidation  proceed¬ 
ing  at  the  same  time.  A.  McK. 


Introduction  of  the  G-roups  *CH2*OH  and  *CH2*  into  Primary 

Aromatic  Amines  and  Preparation  of  Compounds  of  an  Imidic 

Character.  E.  I.  Orloff  ( J .  Russ.  Phys.  Chem.  Poe.,  1904,  36, 

1303 — 1311). — The  action  of  formaldehyde  solution  on  the  sodium 

,  .  .  tlJ  ..  .7  ^  TT  /N*CH2-OH 

derivative  ot  lormamlide  yields  a  yellow  oil,  I  , 

which  decomposes  on  distillation.  When  treated  with  dilute  hydro¬ 
chloric,  nitric,  or  sulphuric  acid,  the  oil  congeals  to  an  orange-coloured 

,NH 


base  having  the  composition 


OH-CH2-CflH,<(^H 


2—1 


which  is 


n 


soluble  in  acids,  has  a  high  molecular  weight  and,  when  treated 
with  sodium  nitrite  in  acid  solution,  gives  a  mtfroso-compound, 

r  N*Ncn 

OH-CH2-C6H3<  I  . 

_  vy  1^2  _\n 

When  boiled  with  an  alkaline  solution  of  /3-naphthol,  this  nitrosocom- 
pound  is  converted  into  a  red  azo-dye,  ONa*C10H6*N.‘N’C6H3(CH2*OH)2. 
With  mercuric  iodide  dissolved  in  potassium  iodide,  mercuric  cyanide 
dissolved  in  potassium  or  ammonium  cyanide,  or  mercuric  chloride,  an 
acid  solution  of  the  base  yields  a  yellow,  powdery  precipitate,  which 

in  the  last  case  has  the  composition  O^CH2  •c«h3<i  x 


V 


CH  J 


2,HgCl2. 


The 


precipitate  obtained  with  gold  chloride  has  the  formula  C7H7NAu. 

The  action  of  formaldehyde  on  the  sodium  derivative  of  formyl-/?- 
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C  H 

naphthylamine  yields  an  oil ,  C10IL<"  l  *  which  is  converted 

iu  ^N’CH2‘OH 

by  hydrochloric  acid  into  an  orange-coloured,  pasty*  mass,  precipitable 
from  concentrated  hydrochloric  acid  by  water  as  a  yellow  jwwder  having 

the  composition  OH*CH2*O10H5<^  i  ,  With  sodium  nitrite,  an 

^  .  2 

acid  solution  of  this  base  yields  a  slightly  soluble  m7n?so-compound, 

N*NO 

OH*  CH2*C10H5<^  i  ,  which  gives  a  red  pigment  with  alkaline 

/Lnapbthol  solution.  With  mercuric  salts,  the  base  yields  insoluble, 
yellow  compounds,  whilst  aqueous  ferric  chloride  oxidises  the  base  in 
acid  solution  to  a  brown  powder.  Auric  chloride  precipitates  a  yellow 
powder  which  becomes  brown  on  heating. 

The  action  of  formaldehyde  solution  on  the  sodium  derivative  of 

NH 

the  anilide  of  sulphanilic  acid  yields  the  base  S03H*C6H><^  •  • 

Oid2 

The  sodium  derivative  of  formanilide  reacts  also  with  acet¬ 
aldehyde  giving  the  imine  base,  C6H4<^  and  with  acetone 

.  .  7  JSTH(l)  TM  ,  .  .  .  , 

giving  the  base,  C6H4<^  >  r  '  .  Like  other  lmmic  bases  these  give 

v-/  jj-LCgy  *  j 

yellow  precipitates  with  mercuric  chloride,  mercuric  iodide  in 
potassium  iodide  solution,  platinic  chloride,  or  auric  chloride.  With 
nitrous  acid,  they  give  the  corresponding  morose-compounds, 

JT-NO  ,  ^TT  JS-'NO 

°«H*<CHMe  and  °°H‘< 


CMe, 


T.  H.  P. 


Replacement  of  the  Aldehyde  Oxygen  Atom  by  Two 
Univalent  Hydrocarbon  Radicles  by  means  of  G-rignard's 
Reaction.  Franz  Sachs  and  Ludwig  Sachs  ( Ber ,,  1905,  38, 
517 — 526). — p-isoPropyldimethylaniline,  NMe2*C6H4Pr£,  is  formed 
when  ^-dimethylaminophenylmethylcarbinol  is  heated  with  an  excess 
of  magnesium  methyl  iodide  at  100°,  or  when  1  mol.  of  jo-dimethylamino- 
benzaldehyde  is  added  to  magnesium  and  methyl  bromide,  correspond¬ 
ing  with  at  least  2  mols.  of  magnesium  methyl  bromide  i  n  absolute 
ethereal  solution,  the  ether  distilled  off,  and  the  residue  heated  at  100° 
for  6 — 8  hours.  It  is  a  colourless  oil  with  an  aromatic  odour,  boils  at 
235*6°  (corr.)  under  752  mm.  pressure,  is  volatile  in  a  current  of 
steam,  and  has  a  sp.  gr.  0*92286  at  18°/18°  and  1*5353  at  18°.  The 
methiodide,  C12H2aNI,  crystallises  in  glistening  leaflets,  melts  at  198° 
(corr.),  and,  when  treated  with  silver  oxide  in  boiling  aqueous  solution, 
yields  the  strongly  alkaline  ammonium  base,  which  crystallises  in  yellow 
leaflets  and  melts  at  93 — 94°;  the  ethobromide  crystallises  in  broad 
rose-coloured  leaflets  and  melts  at  66 — 67°;  the  hydrochloride, 
C-qH^NjHCI,  crystallises  in  broad,  glistening  leaflets  and  melts  at 
155° ;  the  platinichloride ,  (CuHl7N)2,H2PtCl6,  crystallises  in  large, 
golden-brown  needles,  blackens  at  about  197°,  and  melts  and  decomposes 
at  207 — -208°  (corr.) ;  the  aurichloride  crystallises  in  long,  lemon-yellow 
needles  or  broad  leaflets  and  melts  at  95°. 
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A-Dimethylarnino-l-a-ethylp'ropylbenzene ,  NMe2*  C6H4*  CHEt2,  formed 
in  the  same  manner  from  ^-dimethylaminobenzaldehyde  and  magnesium 
ethyl  bromide,  is  a  yellow  oil  which  boils  at  127 — 129°  under  7  mm., 
at  262*2°  (corr.)  under  754  mm.  pressure,  is  volatile  in  a  current  of  steam, 
and  has  a  sp.  gr.  0*91425  at  19°/19°  and  nD  1*5266  at  19°.  The 
methiodide ,  C14H24NI,  crystallises  in  large,  silky  leaflets  and  melts  at 
168 — 169°;  the  hydrochloride ,  C13H21N,HC1  crystallises  in  large, 
glistening  leaflets  and  melts  at  131°;  the  platinichloride, 

(C13H21N)2H2PtCl6, 

crystallises  in  yellow  needles  and  melts  and  decomposes  at  195°  (corr.). 

jp-Dimethylaminotriphenylmethane,  NMe2*C6H4*CHPh2,  is  prepared 
in  the  same  manner  by  the  action  of  ^>dimethylaminobenzaldehyde  on 
magnesium  phenyl  bromide. 

k-DiethylaminoA-a-ethylpropylbenzene ,  N Eb2*C6H4*CHEt2,  prepared 
in  the  same  manner  by  the  action  of  jp-diethylaminobenzaldehyde  on 
magnesium  and  ethyl  bromide,  is  obtained  as  an  oil  which  boils  at 
140 — 141°  under  7  mm.,  or  at  278°  (corr.)  under  760*5  mm.  pressure, 
•and  has  a  sp.  gr.  0*90584  at  21°/21°,  nD  1*5209  at  21°. 

The  hydrochloride  forms  a  strongly  hygroscopic  syrup  ;  the  platini - 
^chloride  forms  golden,  prismatic  crystals  and  decomposes  at  179°  (corr.) ; 
the  methiodide  is  an  oil. 

p -Dimethylaminobenzylidenesemicarbazone, 

NMe2-C6H4-CH:isr-NH*CO-NH2, 

crystallises  in  yellow  leaflets  and  melts  and  decomposes  at  224° 
(corr.),  ^-Dimethylaminothiobenzamide,  NMe2*C6H4'CS*NH9,  formed  by 
the  action  of  hydrogen  sulphide  on  ^-dimethylaminobenzonitrile 
dissolved  in  alcoholic  ammonia,  crystallises  in  yellow  needles,  sinters 
at  170°,  and  melts  and  decomposes  at  209°  (corr.).  p -Diethylamino- 
benzylidenesemicarbazone ,  NEt2,C6H4,CH!N,NH,CO,NH2,  crystallises 
in  glistening,  yellow  scales  and  melts  and  decomposes  at  214°  (corr,). 
\)-Diethylaminobenzylideneanili?ie,  NEt2,C0H4,CH!lS’Ph,  crystallises  in 
large,  glistening,  yellow  scales  and  melts  at  108 — 109°.  G.  Y. 

Giustiniani’s  Benzylmalimide.  Oskar  Lutz  ( J >  pr.  Chem .,  1905, 
[ii],  71,  34 — 38.  Compare  Abstr.,  1904,  i,  831 ;  Giustiniani,  Abstr., 
1892,  820;  Ladenburg  and  Hertz,  Abstr.,  1897,  i,  460). — Polemical. 
A  reply  to  Ladenburg  and  Herz  (Abstr.,  1904,  i,  992).  G.  Y. 

4 : 4'-Diaminoformyl-  (acetyl)  -diphenylamine.  Earbwerke 
yorm.  Meister,  Lucius,  k  Pruning  (D.R.-P.  156388). — 4  -A'-Dinitro- 
formyldiphenylamine1  COH*N(C6H4,NO>>).),  prepared  by  nitrating 
formyldiphenylamine  in  concentrated  sulphuric  acid  solution,  separates 
from  hot  formic  acid  in  small  crystals  and  melts  at  159°.  This  and 
the  corresponding  acetyl  compound  are  reduced  by  iron  and  a  small 
quantity  of  sulphuric  acid,  the  bases  formed  being  extracted  with 
dilute  sulphuric  acid  and  precipitated  by  addition  of  sodium  acetate. 
The  sulphates,  unlike  that  of  4 : 4'-diaminodiphenylamine,  dissolve 
readily  in  water. 

4 :4 '-Diaminqformyldiphenylamine,  COH*N(C6H4‘NH9)2,  separates 
from  alcohol  in  small  crystals  and  melts  at  193°;  4:4 ' -diaminoacetyl- 
diphenylamine  melts  at  195°.  The  bases  yield  tetrazonium  compounds, 
from  which  azo-dyes  may  be  prepared.  C.  H.  D. 
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Stereochemical  Studies.  I.  New  Method  of  Separating 
Racemic  Compounds.  Emil  Erlenmeyer,  jun.,  and  Alfred  Arnold 
( Annalen ,  1904,  337,  307 — 328). — After  a  resume  of  the  methods  at 
present  in  use  for  separating  racemic  compounds  into  their  active 
components,  Pasteur’s  use  of  an  active  base  (or  acid)  to  separate  a 
racemic  acid  (or  base)  is  discussed.  In  this  case,  two  semi-racemic 
salts,  +  -f  and  — b ,  are  formed,  which  can  generally  be  separated  by 
considerable  difference  in  solubility.  Such  semiracemic  compounds 
should  also  be  formed  in  other  reactions  between  a  racemic  and  an 
active  substance,  for  example,  between  hydrocyanic  acid  and  active 
aldehydes.  In  this  case,  the  racemic  carbon  atom  is  produced  in  the 
reaction.  Representing  the  two  linkings  of  the  carbonyl  group  by  a 
and  b  respectively,  thus  : 

(  +  R)-CH<>0  ->  (  +  R)-CH<^  and  ( +  R)-OH<°J, 

a  semiracemic  compound  is  formed  which  can  be  separated  into  its 
constituents  by  taking  advantage  of  different  solubilities,  &c.  If  R  is 
symmetric,  as  in  benzaldehyde,  equal  numbers  of  +  and  —  molecules 
are  produced.  If  R  is  asymmetric,  different  numbers  of  4-  and  — 
molecules  are  produced,  as,  for  example,  in  the  reduction  of  c^-benzoin, 
where  the  carbonyl  group  becomes  reduced,  only  hydrobenzoin  and  no 
isohydrobenzoin  is  formed,  hence  a  selective  reduction  of  one  only  of 
the  links  of  the  group  occurs. 

On  applying  these  views  to  the  separating  of  racemic  bases  into 
their  active  constituents,  it  was  found  possible  to  obtain  the  +  and  — 
forms  of  isodiphenylhydroxyethylamine  by  causing  it  to  react  with  the 
active  aldehyde,  helicin,  and  separating  the  two  condensation  products 
by  their  different  solubilities. 

The  hydrochloride  of  the  c£-base  melts  at  228°  and  has  [a]D  80*23°; 
the  hydrochloride  of  the  £-base  has  the  same  melting  point,  and  both 
are  more  easily  soluble  in  methyl  alcohol  than  the  r-salt.  In  addition 
to  the  tartrates  of  the  d-  and  Abases  previously  described,  the 
neutral  tartrate  of  the  ?’-base,  melting  at  212 — 214°,  has  been 
isolated. 

On  fractionally  evaporating  the  alcoholic  solutions  of  the  ?*-base  and 
helicin  under  reduced  pressure,  crystals  of  the  base 

OH-CHPh-CHPlrNICH-CeH^O-C^^s, 
separate  ;  this  is  the  compound  of  helicin  and  the  <i-base,  the  cor¬ 
responding  compound  of  helicin  and  the  £-base  being  deposited  as  an 
amorphous  mass  from  the  mother  liquor.  The  derivative  of  the  d~base 
crystallises  in  colourless  needles  melting  at  189°,  and  has  [a]D  —  6*43°, 
whilst  the  derivative  of  the  £-base  melts  at  90°,  is  hygroscopic,  and 
has  [a]D  -43*6°.  The  active  bases  were  obtained  by  hydrolysing 
these  compounds  with  dilute  hydrochloric  acid.  The  d-base  crystal¬ 
lised  in  needles  melting  at  1 L 3 — 114°,  and  had  [a]D  -  109*72°,  whilst 
the  £-base  formed  crystals  melting  at  114°,  was  slightly  less  soluble 
than  the  c?-base,  and  had  [a]D  —  108°.  The  solubility  of  the  r-base  in 
alcohol  was  only  one-third  of  that  of  the  active  bases. 
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New  Isomerism  of  Ethylene  Derivatives.  Emii,  Erlenmeyer, 
jun.,  and  Alfred  Arnold  ( Annalen ,  1904,337,  329 — 353.  Compare 
preceding  abstract). — In  substances  of  the  type  CKjR^CEjRg,  which 
can  exist  in  two  geometric  isomerides,  transformation  of  the  labile 
into  the  stable  form  can  undoubtedly  occur  directly,  by  a  simple 
revolution  of  the  linking  between  the  carbon  atoms  and  without  any 
addition  to  the  ethylene  linkage.  It  can  be  shown  that  in  this 
revolution,  there  are  two  intermediate  positions,  in  which  the  attractive 
forces  causing  the  revolution  are  in  equilibrium ;  these  two  positions 
must  therefore  have  the  same  stability.  Further,  it  can  be  shown 
that  these  two  positions  bear  to  one  another  the  relation  of  object  to 
image  if  the  four  groups  R1,R2j  RpRg  are  supposed  to  occupy  the 
four  angles  of  a  tetrahedra. 

Applying  these  considerations  to  the  isomerism  of  the  cinnamic 
acids,  it  is  suggested  that  aZZocinnamic  acid,  which  crystallises  in 
hemihedric  forms,  is  a  racemic  compound  of  the  two  stereoisomerides. 
Possibly  Liebermann’s  zsoeinnamic  acid  is  one  of  these  isomerides, 
whilst  Erlenmeyer’s  Zsocinnamic  acid  is  the  geometric  isomeride  of 
ordinary  cinnamic  acid. 

It  is  doubtful  whether  these  stereoisomerides  would  be  optically 
active,  but  their  asymmetry  would  have  an  effect  when  they  were 
combined  with  an  asymmetric  substance.  Such  an  example  appears  to 
exist  in  the  compounds  of  ^odiphenylhydroxyethylamine  and  cinnam- 
aldehyde.  Since  isomeric  compounds  appear  to  be  formed  from 
cinnamaldehyde  and  hippuric  acid,  it  is  possible  that  the  aldehyde  is 
itself  composite.  Cinnamaldehyde  and  Z-Zsodiphenylhydroxyethylamine 
yield  two  isomeric  dextrorotatory  compounds,  whilst  the  cZ-base  yields 
another  pair  of  lsevorotatory  compounds,  five  modifications  with  the 
inactive  form  altogether  existing. 

r-isoDiphenylhydroxyethylamine  and  cinnamaldehyde,  when  mixed 
in  mol.  proportions  in  alcoholic  solution,  yield  a  precipitate  of  the 
compound  OH*CHPh*CHPh*NICH*CHICHPh,  which  forms  colourless 
crystals  melting  and  decomposing  at  185°;  it  is  decomposed  into  its 
constituents  by  dilute  sulphuric  acid.  The  Z-base  gives  a  similar 
substance,  representing  50  per  cent,  of  the  material  used ;  it  is 
sparingly  soluble,  melts  and  decomposes  at  190°,  and  is  dextrorotatory  ; 
from  the  mother  liquor,  an  isomeric  substance  is  obtained  which  forms 
pale  yellow  crystals  melting  at  131°  and  having  [a]D  +  52*56°  in 
alcoholic  solution.  The  cZ-base  yields  a  similar  pair  of  substances  of 
similar  properties,  but  lrevorotatory,  [a]D- 52*12°  in  alcoholic  solution. 
The  solubility  of  the  three  substances  of  higher  melting  point  in  100 
parts  of  alcohol  are,  compound  from  r-base  (m.  p.  185°)  0T2  part, 
compound  from  cZ-base  (m.  p.  190°)  0T74  part,  and  compound  from 
Z-base  (m.  p.  190°)  0*178  part. 

Derivatives  of  Racemic  and  Optically  Active  i&oDiphenylhydroxyl - 
ethylamine. — The  benzylidene  compound  of  the  (/-base,  prepared  from  the 
components  in  alcoholic  solution,  crystallises  in  colourless  needles 
melting  at  137°  and  having  [a]D  +  55*53°  in  alcohol  solution;  the 
benzylidene  compound  of  the  Z-base  melted  at  137°  and  had  [a]D  -  56  00°. 
The  compound  from  salicylaldehyde  and  the  r-base  forms  pale 
yellow  crystals  melting  at  113°.  The  anisaldehyde  compound  of  the 
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r-base  crystallises  in  colourless  needles  melting  at  145°,  the  vanillin  com¬ 
pound  forms  yellow,  cubical  crystals  melting  at  148°,  the  piperonal  com - 
pound  colourless  needles  melting  at  131°,  and  the  jp-nitrobenzaldehyde 
compound  yellow  needles  melting  at  132°.  Ethyl  acetoacetate  con¬ 
denses  with  the  r-base,  forming  yellow,  rhombic  crystals  melting  at 
145°  j  the  similar  compound  from  pyruvic  acid  and  the  r-base  forms 
crystals  melting  and  decomposing  at  152°;  the  analogous  compound 
with  the  <i-base  is  insoluble,  melts  at  161°,  and  has  [a]D  4-  88*82°  in 
alcoholic  solution,  whilst  the  derivative  of  the  l- base,  which  melts  at 
161°,  has  [a]D—  87*71°.  The  acetyl  derivative  of  the  r-base  crystallises 
in  colourless  needles  melting  at  152°,  and  yields  a  hydrochloride 
melting  at  193°;  no  diacetyl  derivative  could  be  obtained.  The 
d -acetyl  derivative  melts  at  159°,  has  [a]D+ 12*74°,  and  forms  a 
hydrochloride  melting  at  196 — 197°.  The  1  -acetyl  derivative  has  [a]D 
-  12*80°.  The  r -benzoyl  derivative,  prepared  by  the  action  of  benzoyl 
chloride  in  benzene  solution,  crystallises  in  needles  melting  at  223° ; 
the  di-benzoyl  derivative  forms  needles  melting  at  215°  and  having 
[a]D  +  29*02°  in  methyl-alcoholic  solution,  and  the  1  -benzoyl  derivative 
melting  at  214 — 215°,  [a]D  —  29'00°.  The  v-dibenzoyl  derivative,  pre¬ 
pared  by  boiling  the  base  with  benzoyl  chloride,  is  a  powder  melting 
at  187°  and  is  identical  with  the  compound  obtained  from  diphenyl- 
hydroxyethylamine,  a  fact  which  shows  that  the  latter  changes  partly 
into  the  fso-compound  on  benzoylating. 

The  hydrochloride  of  the  r-base  yields  with  potassium  cyanate  the 
compound  OH*CHPh’OHPh#NH*CO#NH2,  which  separates  from 
acetone  in  crystals  containing  acetone,  and  melts  when  dry  at  157°. 

K.  J.  P.  O. 

Action  of  Phosphorus  Pentachloride  on  Tertiary  Cyclic 
Amines.  Synthesis  of  Dyes  and  Formation  of  Phosphorus. 

Paul  Lemoult  ( Compt .  rend 1905,  140,  248 — 250.  Compare  Abstr., 
1904,  i,  380,  806,  807  ;  this  vol.,  i,  48). — Phosphorus  pentachloride 
yields  a  deep  blue  coloration  with  dimethylaniline  (compare  Michler 
and  Walden,  Abstr.,  1882,  175),  which  disappears  on  boiling,  methyl 
chloride  being  evolved ;  if,  however,  the  temperature  is  maintained 
at  80°  to  100°,  there  is  no  evolution  of  gas,  and  the  solid  product,  which 
is  deeply  coloured,  consists  of  (1)  tetramethyldiaminodiphenylmethane  ; 
(2)  hexamethyltriaminotriphenylmethane,  the  leuco-base  of  hexamethyl- 
violet ;  (3)  the  compound  PO(CGH4*NMe2)3,  not  yet  described,  but 
which  gives  with  alcohol  the  compound  PO(C6H4*NMe2)3,EtOH, 
obtained  by  Michaelis  and  von  Soden  (Abstr.,  1885,  1134)  ;  and  (4) 
an  orange-yellow  substance  containing  free  phosphorus.  Colouring 
matters  were  also  obtained  when  methylethylaniline,  dimethyl-o- 
toluidine,  benzylmethylaniline,  or  diphenylmethylamine  replace  the 
dimethylamine  in  the  above  reaction,  but  dimethyl-p-toluidine,  diethyl- 
aniline,  or  benzylethylaniline  do  not  give  coloured  products  with 
phosphorus  pentachloride.  These  facts  show  that  only  those  tertiary 
cyclic  amines  in  which  the  para-position  of  the  aryl  radicle  is  free 
and  which  contain  at  least  one  methyl  group  are  capable  of  giving 
synthetical  dyes  with  phosphorus  pentachloride.  M.  A,  W. 


ORGANIC  CHEMISTRY. 


195 


Phenylcarbimide  as  a  Keagent  for  Determining  the  Con¬ 
stitution  of  Tautomeric  Compounds.  Arthur  Michael  ( Ber ., 
1905,  38,  22 — 49.  Compare  Dieckmann,  Hoppe,  and  Stein,  this  vol., 
i,  135). — -The  author  has  studied  the  action  of  phenylcarbimide  on 
compounds  showing  enol-keto-tautomerism  and  their  sodium  deriva¬ 
tives,  with  a  view  to  determining  the  influence  of  the  more  or  less 
acid  character  of  the  compounds  concerned  on  the  course  of  the  reaction. 
In  the  case  of  sodium  derivatives,  phenylcarbimide  forms  an  additive 
product  whenever  the  nature  of  the  parent  compound  is  such  that  the 
sodium  is  “more  fully  neutralised  in  the  additive  product  than  in 
the  original  compound  (Abstr.,  1900,  i,  321  ;  1904,  ii,  164).  When 
this  is  not  the  case,  polymerisation  to  triphenyl  ^ocyanurate  (Hofmann, 
Ber.,  1870,  3,  268)  takes  place,  often  accompanied  by  secondary 
decompositions. 

Thus  sodium  ethoxide  and  the  sodium  derivatives  of  ethyl  a-formyl- 
propionate,  formylcamphor,  and  ethyl  formylphenylacetate  only  cause 
polymerisation  of  the  phenylcarbimide,  phenylurethane  being  also 
formed  under  certain  conditions. 

Phenylcarbimide  reacts  with  the  sodium  or  copper  derivative  of 
ethyl  acetoacetate  in  ether  at  the  ordinary  temperature  to  form  a 
C -additive  compound ,  0]Sra,CMe!C(C02Et)*CO,iNHPh.  Acids  set  free 
the  hydroxylic  compound,  crystallising  from  alcohol  in  large  prisms 
and  melting  at  57°  (compare  Dieckmann,  Abstr.,  1900,  i,  482).  The 
semicarbazone  melts  at  152 — 154°  and  is  converted  into  a  compound 
melting  at  210 — 220°  by  crystallisation  from  water.  Potassium 
hydroxide  hydrolyses  it  to  the  monoanilide  of  malonic  acid. 

Ethyl  sodiomalonate  and  phenylcarbimide  react  vigorously  in  ether 
to  form  a  C -compound,  C14Hl705N,  crystallising  from  alcohol  in  long, 
white,  prismatic  needles  and  melting  at  126°.  The  sodium  salt  is 
hydrolysed  by  water,  and  dissolves  only  in  an  excess  of  sodium 
hydroxide. 

Ethyl  sodiobenzoylacetate  yields  an  additive  compound,  C18H1y04N, 
crystallising  in  white,  prismatic  needles  melting  at  145 — 146°,  but 
previously  softening.  This  compound  is  neutral,  but  dissolves  in 
alkali  hydroxides  on  heating,  and  acids  then  precipitate  the  white, 
labile  enolic  form,  which  dissolves  readily  in  alkaline  solutions,  but 
passes  gradually  into  the  stable  ketonic  form  (compare  Wislicenus, 
Abstr.,  1899,  i,  60;  Puhemann  and  Watson,  Trans.,  1904,  85, 
456). 

Sodiodiacetylmethane  yields  an  additive  compound,  C12H1303N, 
crystallising  from  water  in  prismatic  needles  melting  at  118 — 120°. 
It  dissolves  readily  in  alkali  carbonates  and  is  reprecipitated  by 
acids.  The  enolic  form  has  no  tendency  to  ketonise.  Alkali  hydr¬ 
oxide  decomposes  it,  forming  acetoacetanilide. 

Ethyl  sodioformylacetate  yields  an  enolic  additive  compound, 
OH*CHIC(C02Et)*CO*NHPh,  crystallising  from  alcohol  in  white 
prisms  melting  at  52  —  53°.  The  sodium  salt,  C12H1204NNa,2H20, 
forms  white  crystals,  moderately  soluble  in  water.  The  phenyl - 
hydrazone  forms  white  prisms  melting  at  136 — 137°. 

In  the  reaction  between  ethyl  sodioethylmalonate  and  phenyl¬ 
carbimide,  one  carbethoxy-group  is  eliminated,  and  a  compound, 
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c25h21o4n3,  is  formed,  crystallising  from  benzene  in  rounded  groups 
of  small  prisms  melting  at  141 — 142°  and  behaving  as  a  weak  mono¬ 
basic  acid.  The  silver  salt  forms  white,  prismatic  needles.  The  same 
compound  is  obtained  from  ethyl  ethylacetoacetate  and  phenyl- 
carbimide.  The  product  from  ethyl  sodiomethylmalonate  melts  at 
198—200°. 

Sodionitromethane  and  pkenylcarbimide  react  together  only  slowly, 
forming  nitroacet  anilide ,  NO^CHg’CO’lSTIPh,  crystallising  from  water 
in  bright  yellow,  feathery  leaflets  melting  at  138 — 139°  and  dissolving 
readily  in  alcohol,  ether,  chloroform,  or  benzene,  together  with 
nitromalonanilide ,  N02,CH(C0,NHPh)2,  crystallising  from  alcohol  in 
pale  yellow  leaflets  melting  at  141 — 142°. 

Potassium  nitroform  does  not  react  with  phenylcarbimide. 

The  conclusion  drawn  by  Goldschmidt  and  Meissler  (Abstr.,  1890, 
499)  that  only  enolic  compounds  form  additive  products  on  heating 
with  phenylcarbimide  is  not  justified.  Acetophenone,  ethyl  malonate, 
ethyl  ethylmalonate,  and  ethyl  oxaloacetate  do  not  react  with  phenyl¬ 
carbimide  at  100°.  Ethyl  ethylacetoacetate  reacts  at  180°,  forming 
an  oil  boiling  at  190 — 210°  under  17  mm.  pressure.  In  the  series  of 
compounds  next  examined,  the  reaction  takes  place  more  readily  with 
increasing  acidity  of  the  compound  employed.  An  accumulation  of 
ketonic  groups  hinders  the  reaction,  even  when  an  enolic  group  is 
present. 

Ethyl  acetoacetate,  diacetylmethane,  and  ethyl  benzoylacetate  yield 
the  same  additive  products  as  their  sodium  derivatives.  Dibenzoyl- 
methane  reacts  with  phenylcarbimide  in  ethereal  solution  at  the 
ordinary  temperature,  the  product  melting  at  195 — 190°  or  205 — 207°, 
according  to  the  time  of  heating  (compare  Wislicenus,  loc .  cit.). 

Ethyl  a-formylpropionate  reacts  readily  to  form  the  compound 
CHO’CMe^O^t^CO’NHPh,  crystallising  from  benzene  in  colourless, 
glistening,  prismatic  needles  melting  at  117 — 119°.  It  is  insoluble  in 
alkali  hydroxides,  but  is  slowly  decomposed  by  them,  forming  a  -formyl- 
propionanilide ,  C10HuO2N,  melting  at  82 — 87°.  Semicar bazide  acetate 
reacts  with  it  to  form  a  crystalline  compound  of  unknown  constitution, 
melting  at  231 — 232°. 

Both  ethyl  a-  and  /3-formylphenylacetates  react  readily  with  phenyl¬ 
carbimide,  the  products  melting  at  59°  and  116°  respectively.  This 
result  is  contrary  to  the  statement  of  W.  Wislicenus  (Abstr.,  1896,  i, 
552),  and  is  being  further  investigated. 

Nitroethane  and  nitromethane  do  not  react  below  140°,  great 
decomposition  then  taking  place. 

Dibenzoylacetylmethane  and  its  enolic  isomeride  do  not  yield  additive 
products  with  phenylcarbimide.  The  former  yields  a  compound 
melting  at  118 — 122°  and  not  containing  nitrogen.  Enolic  benzoyl- 
diacetylmethane  yields  a  compound  containing  nitrogen,  which  is  being 
further  investigated. 

Phloroglucinol  and  phenylcarbimide  react  in  cold  ethereal  solution 
to  form  a  compound  C^H^C^Ng,  crystallising  from  alcohol  or  benzene 
in  white,  prismatic  needles  melting  at  190 — 192°,  and  isomeric  with 
the  compound  obtained  by  Goldschmidt  and  Meissler  (Abstr.,  1890, 
499).  C.  H.  D. 
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Thymomenthol  [Hexahydrothymol]  and  its  Derivatives. 

LrioN  Brunel  ( Compt .  rend.,  1905,  140,  252 — 253). — Hexahydro¬ 
thymol  (for  which  the  author  suggests  the  name  thymomenthol  to 
recall  its  origin  and  its  close  relationship  to  menthol)  is  more  con¬ 
veniently  prepared  by  the  direct  hydrogenation  of  thymol  in  the 
presence  of  reduced  nickel  at  160°  than  at  180 — 185°  (compare  Abstr., 
1904,  i,  158),  the  amount  of  acetone  formed  (compare  Sabatier  and 
Senderens,  Abstr.,  1903,  i,  454)  being  much  less  at  the  lower  tempera¬ 
ture.  Pure  thymomenthol  is  a  syrupy,  colourless  liquid  with  a  strong 
odour  of  mint,  has  a  sp.  gr.  0'913  at  0°,  melts  between  —5°  and  0°, 
boils  at  215*5°  under  atmospheric  pressure,  is  insoluble  in  water, 
readily  soluble  in  alcohol,  ether,  or  acetic  acid,  volatilises  rapidly  at 
the  ordinary  temperature,  and  is  converted  into  tetrahydrocymene 
(thvmomenthene)  by  the  action  of  phosphoric  oxide  or  potassium 
hydrogen  sulphate ;  the  new  hydrocarbon  closely  resembles  menthene, 
having  a  sp.  gr.  0*823  at  0°  and  boiling  at  167 — 168°,  whilst  the 
corresponding  values  for  menthene  are  0*8266  and  167*4°.  The  esters 
of  thymomenthol  are  readily  prepared  by  heating  the  alcohol  with 
excess  of  the  acid  anhydride,  or  by  heating  molecular  proportions  of 
the  alcohol  and  acid  anhydride  with  pyridine,  or  by  the  action  of  the 
acid  anhydride  on  the  sodium  derivative  of  the  alcohol;  they  yield  on 
hydrolysis  /3-thymomenthol,  which  is  a  stereoisomeride  of  the 
original  or  a-compound,  and  crystallises  in  long,  colourless  needles 
melting  at  28°  and  boiling  at  217°  under  atmospheric  pressure,  is 
readily  soluble  in  alcohol,  ether,  acetone,  light  petroleum,  or  acetic 
acid,  insoluble  in  water,  and  is  much  less  volatile  than  the  a-isomeride. 
fi-Thymomenthyl  hydrogen  succinate ,  CO2H*C2H4*CO2#C10H19,  crystal¬ 
lises  in  thin,  colourless,  odourless  needles  melting  at  80°,  soluble  in 
alcohol  and  in  warm  light  petroleum,  fi- Thy  moment  hy  l  hydrogen 
phthalate ,  CO2H*C6H4*CO./G]0H19,  crystallises  in  large,  colourless, 
odourless  prisms  melting  at  128°,  readily  soluble  in  alcohol  or  chloro¬ 
form.  M.  A.  W. 

Nitrosophenol  Dyes.  III.  Herman  Decker  and  Boris  Solonina 
(Ber.,  1905,  38,  64 — 68  ;  720.  Compare  Abstr.,  1902,  i,  767  ;  1903,  i, 
838). — When  crude  nitric  acid  is  added  to  a  solution  of  thymol  methyl 
ether  in  acetic  acid,  a  dark  blue,  uncrystallisable  solution  of  an 
oxonium  salt  is  obtained  (compare  Kehrmann,  Abstr.,  1902,  i,  767). 
On  reducing  at  0°  with  stannous  chloride  and  hydrochloric  acid  and 
decomposing  the  stannochloride  formed,  dithymolylamine  dimethyl  ether , 
NH^gH^MePr’OMe).^  is  obtained,  melting  at  88*5 — 89°  after  crystal¬ 
lisation  from  alcohol.  The  hydrochloride  forms  white  needles,  com¬ 
mencing  to  melt  at  140°  ;  the  hydriodide  forms  white  needles  melting 
indistinctly  at  136°.  Ferric  chloride  oxidises  the  ether  in  alcoholic 
solution  to  thymoquinonethymolylimide  methyl  ether , 

OICgHgMePrlN’C^HgMePr’OMe, 

crystallising  from  methyl  alcohol  in  red  needles  and  melting  at 
66 — 67°.  Stannous  chloride  reduces  it  quantitatively  to  dithymolyl¬ 
amine  methyl  ether .  The  same  red  indophenol  ether  may  be  prepared 
by  the  action  of  nitroso-sulphuric  acid  on  thymol  and  methylation  of 
the  product  by  means  of  methyl  sulphate. 
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Thymol  ?i-butyl  ether  and  nitric  acid  react  in  acetic  acid  solution  to 
form  an  oxonium  dinitrate  containing  the  complex 

c4h9-o-c10h12-n:o)0h12:o(c4h1))-no8, 

the  other  NOg  group  being  probably  attached  to  the  nitrogen  atom. 
The  salt  forms  bronze  crystals  melting  at  66°,  and  is  more  sfcable  than 
the  ethyl  derivative  obtained  by  Kehrmann.  Dithymolylamine  dibutyl 
ether ,  C?sH4302N,  forms  bright  yellow  crystals  melting  at  69*5°;  the 
hydrochloride  forms  white  needles  and  melts  at  107°.  Thymoquinone - 
thy molylimide  n-butyl  ether ,  C24H3302N,  crystallises  in  red  prisms  and 
melts  at  55°. 

The  same  colour-reactions  (formation  of  blue  oxonium  salt  and  red 
indophenol  ether)  were  observed  in  the  case  of  thymol  isopropyl  ether 
and  y>-xylenol  ethyl  and  methyl  ethers.  C.  H.  D. 

Myristicin.  I.  Enrico  Rimini  ( Gazzetta ,  1904,34,  ii,  281 — 300). 
— In  order  to  ascertain  whether  Angelas  method  of  detecting  the 
presence  of  an  allyl  group  by  the  action  of  nitrous  acid  is  of  general 
applicability,  the  author  has  tested  it  on  a  number  of  compounds. 
It  is  found  that  nitrous  acid  reacts  with  all  compounds  containing  an 
allyl  group  as  a  side-chain,  but  with  much  greater  difficulty  than  with 
those  having  a  propenyl  side  group.  The  reaction  can,  however,  be 
employed  to  distinguish  allyl  compounds  from  propenyl  compounds, 
since  the  nitrosites  obtained  yield,  in  the  former  case,  nitro-oximes, 
and  in  the  latter  peroxides  of  dioximes.  From  the  behaviour  of 
myristicin  and  i somyristicin  towards  nitrous  acid  and  towards  mercuric 
acetate,  it  is  concluded  that  the  former  contains  an  allyl  side-chain 
and  the  latter  a  propenyl  side-chain. 

Methylchavicol  a-nitrosite ,  0Me*C6H4*C3H5,N203,  prepared  by  the 
action  of  nitrous  acid  on  methylchavicol  in  light  petroleum  solution, 
forms  a  pale  lemon-yellow  powder  melting  and  decomposing  at  147°. 
On  boiling  with  absolute  alcohol  in  a  reflux  apparatus  until  dissolved, 
it  passes  into  methylchavicol  /3-nitrosite , 

0Me-C6H4*CH2-C(N0H)-CH2-N02, 
which  is  deposited  from  benzene  in  white  crystals  melting  at  112°. 

p -Methoxyphenylnitroacetone,  0Me*C6H4’CH2*C0*CH2*N02,  obtained 
by  boiling  the  preceding  compound  with  dilute  sulphuric  acid, 
crystallises  from  alcohol  in  shining,  white  scales  melting  at  89°.  On 
oxidation  with  dilute  alkaline  permanganate  solution,  it  yields  anisic 
and  homoanisic  acids.  On  gentle  reduction  with  stannous  chloride 
and  hydrochloric  acid  in  alcoholic  solution,  it  gives  ^-methoxy phenyl- 
aminoacetone  hydrochloride ,  OMe*CGH4*Cff2*CO‘CH2*NH2,HCl,  which 
crystallises  from  alcohol  in  shining,  white  laminae  melting  and  decom¬ 
posing  at  198 — 199°.  The  corresponding  picrate, 

Cl0H,3O2N,OH-0flH3(NO2)3, 

crystallises  from  alcohol  in  orange-yellow  needles  decomposing  at 
148°. 

2  : 5-Di-p-anisylpyrazine , 

OMe-C(iH4-CH2-C<^;^>C-CH2-C6H4-OMe, 
prepared  by  the  action  of  ammonia  on  ^-methoxyphenylaminoacetone 
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hydrochloride,  is  deposited  from  aqueous  alcohol  as  a  white,  crystalline 
powder  melting  and  decomposing  at  about  150°. 

Methyleugenol  a-nitrosite ,  C6H3(0Me)2*C3H5,N203,  which  is  only 
obtainable  with  difficulty,  forms  a  lemon-yellow  powder,  melting  and 
decomposing  at  130°.  When  boiled  with  alcohol,  a  syrupy  /?-nitrosite 
is  formed,  and  this,  with  dilute  sulphuric  acid,  gives  dimethoxy phenyl- 
nitroacetone,  C6H3(0Me)2’CH2’C(>CH2*N02,  which  crystallises  from 
alcohol  in  plates  melting  at  103°.  On  treatment  with  hydroxylamine 
in  presence  of  sodium  carbonate  and  hydroxide,  this  does  not  give  the 
nitroxime  expected,  but  dimethoxybenzyloxamic  acid , 

C6H3(OMe)2-CH2*CO-NH-OH, 

which  separates  from  alcohol  in  mammillary  aggregates  melting  and 
decomposing  at  137°,  and  gives  a  violet  coloration  with  ferric  chloride 
and  a  bottle-green  precipitate  with  copper  acetate. 

When  reduced,  dimethoxyphenylnitroacetone  yields  dimethoxy- 
phenylaminoacetone ,  the  picrate  of  which, 

c6n3(OMe)2-CH2-cO‘CH2-Nn2,cfin2(N02)3-on, 

separates  from  alcohol  in  crystals  melting  and  decomposing  at  153°. 

Apiole  a-nitrosite ,  CH2I02!C6H(0Me)2*C3H5,N203,  prepared  only 

with  great  difficulty  and  in  small  yield,  is  a  lemon-yellow  powder,  which 
melts  and  decomposes  at  about  138°  and  is  insoluble  in  all  ordinary 
solvents.  Dill-apiole  a-nitrosite  melts  and  decomposes  at  139°. 

Myristicin  a-nitrosite ,  CH2IO2IC0H2(OMe)*C3H5,lSr2O3,  formed,  to¬ 
gether  with  a  large  proportion  of  resin,  from  myristicin  and  nitrous 
acid,  is  a  yellow  powder  melting  and  decomposing  at  130°.  The 
/3-nitrosite  could  only  be  obtained  as  a  syrup,  which,  when  treated 
with  dilute  sulphuric  acid,  yields  methoxymethylenedioxyphenylnitro- 
acetone ,  CH2:02:C6H2(0Me)-CH2*C0*CH2*N02,  crystallising  from 

alcohol  in  shining  scales  melting  at  132 — 133°. 

On  reduction,  the  foregoing  compound  yields  methoxymethylenedioxy- 
phenylaminoacetone ,  the  picrate  of  which, 

separates  from  alcohol  in  crystals  melting  and  evolving  gas  at  182°. 

ZKiso  n  itrosoi  so  myristicin  peroxide , 

CH2:02:C„H3(0Me)-C<^!>N0, 

prepared  by  the  action  of  nitrous  acid  on  fsomyristicin,  is  deposited 
from  alcohol  in  shining,  yellow  crystals  melting  at  103°.  Reduction 
by  means  of  zinc  dust  and  acetic  acid  in  alcoholic  solution  yields  di - 
isonitrosoisomyrislicin,  CH2 102 ! C6H2(OMe) •  C(N OH) •  CMellSTOH,  which 
separates  from  aqueous  alcohol  in  white  crystals  melting  at  136°. 

The  mercuric  acetate  compound  of  myristicin , 

CH2:O2:C0H2(OMe)*C3H5(OH)-Hg‘OAc, 
prepared,  together  with  a  non- crystalline  isomeride ,  by  treating  a 
benzene  solution  of  myristicin  (1  mol.)  with  a  saturated  aqueous 
solution  of  mercuric  acetate  (1  mol.),  crystallises  from  benzene  in 
white,  mammillary  masses  melting  at  111°.  Treatment  of  an  aqueous 
solution  of  this  compound  (1  mol.)  with  saturated  potassium  chloride 
(1  mol.)  solution  yields  the  compound  CuH1304ClHg,  separating  from 
alcohol  in  white  crystals  melting  at  127°. 

Dihydroxyisomyristicin ,  CH2I02IC6H2(0Me)*C3H5(0H)2,  obtained  by 
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the  prolonged  action  of  a  saturated  aqueous  solution  of  mercuric 
acetate  (4  mols.)  on  a  benzene  solution  of  ^somyristicin  (1  mol.),  with 
subsequent  reduction  by  means  of  zinc  and  potassium  hydroxide 
solution,  crystallises  from  ether  in  mammillary  masses  melting  at 

114—115°. 

iso Myristicin  picrate,  CH2!02‘.C6H2(0Me),C3H5,C6H30>rNg,  crystallises 
from  alcohol  in  red  needles  melting  at  86°.  The  ready  formation  of 
such  a  compound  is  characteristic  of  all  propenyi  compounds,  especially 
those  containing  a  methylenedioxy-group  (compare  Bruni  and  Tornani, 
Abstr.,  1904,  i,  875).  T.  H.  P. 

Condensation  of  Nitromalonaldehyde  with  Benzyl  Methyl 
Ketone.  Henry  B.  Hill  and  William  J.  Hale  ( Amer .  Chem .  </., 
1905,  33,  1 — 21). — When  benzyl  methyl  ketone  reacts  with  the 
sodium  derivative  of  nitromalonaldehyde,  5-nitro-2-hydroxydiphenyl 
is  produced,  which  melts  at  125 — 126°  (corr.)  (compare  Borsche,  Abstr., 
1900,  i,  594)  ]  its  sodium  derivative  crystallises  with  3^H20.  The 
methyl  ether  of  5-nitro-2-hydroxydiphenyl  crystallises  in  colourless 
needles  and  melts  at  95*2°  (corr.)  *  the  ethyl  ether  melts  at  110'6°  (corr.), 
and  the  benzoyl  derivative  forms  small,  white,  irregular  prisms  and 
melts  at  99*3°  (corr). 

5-Amino-2-hydroxydiphenyl  melts  at  199°  (corr.),  diphenylquinone 
melts  at  112 — 113°  (corr.),  and  3  :  5-dinitro-2-hydroxy  diphenyl  melts  at 
207 — 208°  (corr.)  (compare  Borsche,  Abstr.,  1900,  i,  24). 

The  sodium  derivative  of  3  : 5-dinitro-2-hydroxydiphenyl  crystallises 
with  2H20  ;  the  methyl  ether  crystallises  in  colourless  leaflets  and  melts 
at  114 — 115°  (corr.).  When  3  :  5 -dinitro-2-h}7droxy diphenyl  is  reduced 
with  tin  and  hydrochloric  acid,  the  hydrochloride  of  3 :  5-diamino- 
2 -hydroxy diphenyl  is  produced,  which  forms  colourless  crystals  ;  on 
treating  this  compound  with  potassium  carbonate,  a  yellow,  flocculent 
precipitate  of  the  base  is  obtained,  which  becomes  reddish-brown  when 
dry,  and  is  soluble  in  alcohol  or  glacial  acetic  acid. 

On  oxidising  the  methyl  ether  of  5-nitro-2-hydroxydiphenyl  with  a 
solution  of  chromium  trioxide  in  glacial  acetic  acid,  the  methyl  ether 
of  5-nitrosalicylic  acid  is  produced,  together  with  benzoic  acid.  The 
methyl  ether  of  3  : 5-dinitro-2-hydroxydiphenyl  is  oxidised  by  chromic 
acid  with  considerable  difficulty,  small  quantities  of  the  methyl  ether 
of  3  :  5-dinitrosalicylic  acid  being  produced. 

When  either  5 -nitro- 2 -hydroxy  diphenyl  or  3  : 5-dinitro-2-hydroxy- 
diphenyl  is  boiled  with  nitric  acid  of  sp.  gr.  1*40,  carbon  dioxide 
is  evolved  and  jo-nitrobenzoic  acid  is  produced. 

By  the  action  of  nitric  acid  of  sp.  gr.  1*40  on  the  methyl  ether  of 
3  : 5-dinitro-2 -hydroxy diphenyl,  the  methyl  ether  of  3  :  5  :  4'-trinitro- 
2-hy droxydipheny  1,  N 02*  C6H4*  C6H2(N 02)2*  OMe,  is  produced,  which  crys¬ 
tallises  in  prisms  and  melts  at  170 — 171°  (corr.).  3:5:  -Trinitro-2 - 
hydroxydiphenyl ,  obtained  by  hydrolysing  the  methyl  ether  with  con¬ 
centrated  hydrochloric  acid,  crystallises  in  pale  yellow  prisms,  melts 
at  163 — 164°  (corr.),  is  readily  soluble  in  benzene,  ether,  or  chloro¬ 
form,  and  fairly  so  in  glacial  acetic  acid  or  carbon  disulphide,  and  on 
oxidation  with  nitric  acid  yields  jp-nitrobenzoic  acid  ;  the  sodium  salt 
forms  orange-red  crystals. 
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When  5-nitro-2-hydroxydiphenyl  methyl  ether  is  boiled  with  a 
mixture  of  nitric  and  glacial  acetic  acids,  the  methyl  ether  of  5  :  4'-dinitro- 
2-liydroxydiphenyl,  N02*C6H4*C6H3(N02)*0Me,is  produced,  which  crys¬ 
tallises  in  white,  slender  needles  and  melts  at  222 — 223°  (corr.)  ;  on 
hydrolysis  with  concentrated  hydrochloric  acid,  it  is  converted  into  5  :  4'- 
dinitro-2 -hydroxy diphenyl,  which  crystallises  in  long,  slender,  pale 
yellow  needles,  melts  at  224 — 225°  (corr.),  is  readily  soluble  in  alcohol, 
ether,  chloroform,  cr  glacial  acetic  acid  and  moderately  so  in  hot 
benzene,  and  on  oxidation  with  nitric  acid  is  converted  into  ^>-nitro- 
benzoic  acid  ;  the  sodium  salt  crystallises  in  orange-red  needles. 

By  the  action  of  nitric  acid  of  sp.  gr.  1*40  on  5 -nitro- 2-hydroxy- 
diphenyl  methyl  ether,  the  methyl  ether  of  3  : 5  :  4'-trinitro-2-hydroxy- 
diphenyl  is  produced  together  with  the  methyl  ether  of  the  correspond¬ 
ing  5:2':  4/-trinitro-derivative,  C6H3(N02)2*C6H3(lSr02),0Me ;  the 
latter  compound  crystallises  in  small  flattened  prisms  and  melts  at 
104 — 106°  (corr.).  5  :  2' :  4'- Trinitro-^-hy dr oxy diphenyl,  obtained  by 
hydrolysing  the  methyl  ether  with  concentrated  hydrochloric  acid, 
crystallises  in  small,  pointed,  yellow  prisms,  melts  at  152  — 153°  (corr.),  is 
readily  soluble  in  chloroform  and  fairly  so  in  glacial  acetic  acid,  warm 
alcohol,  or  warm  benzene,  and  on  oxidation  with  nitric  acid  of  sp. 
gr.  1  *40  is  converted  into  2  : 4-dinitrobenzoic  acid  ;  the  sodium  deriva¬ 
tive  crystallises  in  orange-red  needles.  E.  G. 

A  Correction  [a-Nitrosoresorcinol  Monoethyl  Ethers]. 

Ferdinand  Henrich  (J.  pr.  Chem .,  1905,  [ii],  71,  56.  Compare 
Abstr.,  1904,  i,  1006). — The  author  misunderstood  Wegscheider’s 
views  as  to  the  nature  of  the  two  modifications  of  a-nitrosoresorcinol 
monoethyl  ether  (Verb.  dent.  Naturf.  Arzte  in  Kassel)  and  now  finds 
them  to  agree  with  his  own  ( loc .  cit.).  G.  Y. 


Oxidation  Products  of  Octohydroanthracene.  Marcel 
Godchot  ( Gompt .  rend.,  1905,  140,  250 — 252). — Octohydroanthracene 
(Abstr.,  1904,  i,  987)  is  readily  oxidised  by  chromic  acid  to  anthra- 
quinone,  but  when  the  oxidation  is  effected  in  acetic  acid  solution 
at  the  ordinary  temperature  dihydro-oxanthranol  and  hexahydroanthrone 


are  obtained.  Dihydro-oxanthranol ,  C6H4<\q|q^/>C6H6,  crystallises 
from  alcohol  in  large,  yellow,  prismatic  needles  melting  at  159°,  dis¬ 


solves  readily  in  hot  alcohol,  benzene,  toluene,  or  acetic  acid,  is  not 


fluorescent,  and  its  solutions  give  a  deep  red  coloration  with  alkalis. 
Diacetyldihydro-oxanthranol ,  C6H4<^g|Q^j]^>C6IIfi,  crystallises  in 
large,  colourless  needles  melting  at  220°,  and  soluble  in  hot  alcohol, 


benzene,  or  acetic  acid,  the  solutions  in  alcohol  or  acetic  acid  exhibiting 
a  beautiful  blue  fluorescence.  Hexahydroanthrone ,  C14HlfiO,  crystallises 
in  hard,  clear  plates,  melts  at  45*5°,  boils  at  222 — 225°  under  25  mm. 
pressure,  is  readily  soluble  in  all  the  ordinary  organic  solvents, 
slightly  volatile  with  steam,  and  reduces  Fehling’s  solution  or 
ammoniacal  silver  nitrate.  The  semicarbazone  crystallises  in  small, 
yellow,  leafy  crystals  melting  at  250°.  Dibromohexahydroanthrone, 


C14H14OBr2,  forms  prismatic  crystals  melting  at  123 — 124°,  readily 
soluble  in  alcohol,  carbon  bisulphide,  or  ether.  M.  A  W. 
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7>Dimethylaminobenzaldehyde.  III.  Action  of  Magnesium 
Organic  Compounds.  Franz  Sachs  and  Ludwig  Sachs  (fier,, 
1905,  38,  511 — 517.  Compare  Abstr.,  1903,  i,  37  ;  1904,  i,  506). — 
p -Dimethylaminophenylmethylcarbinol,  N Me2* CgH^CHMe* OH,  f ormed 
by  the  action  of  1  mol.  of  jt>-dimethylaminobenzaldehyde  on  1  mol.  of 
magnesium  and  two  mols.  of  methyl  iodide  in  ethereal  solution,  crys¬ 
tallises  in  lemon-coloured,  microscopic,  prismatic,  pointed  leaflets, 
melts  at  60 '25°,  is  easily  soluble  in  water  and  the  usual  organic 
solvents,  and  dissolves  in  concentrated  sulphuric  acid  to  a  yellow 
solution,  and  in  glacial  acetic  acid  to  a  yellow  solution  which  becomes 
green  when  heated  ;  the  hydrochloride  is  obtained  as  a  white,  floccu- 
lent,  hygroscopic  precipitate  ;  the  platinichloride  forms  a  brownish- 
yellow,  flocculent  mass.  Attempts  to  prepare  the  corresponding 
styrene  by  distillation  of  the  carbinol,  or  by  conversion  into  the 
chloride  and  heating  with  pyridine,  or  by  treatment  with  either  excess 
of  magnesium  methyl  iodide  or  acetic  anhydride  were  unsuccessful, 
chiefly  owing  to  the  formation  of  decomposition  and  polymerisation 
products. 

p -Dimethylaminophenylethylcarbinol,  NMe2,CcH4*CHEt*OH,  formed 
by  the  action  of  ^-dimethylaminobenzaldehyde  on  magnesium  ethyl 
bromide  in  well-cooled  ethereal  solution,  crystallises  in  needles,  melts 
at  46°,  gradually  decomposes  at  the  ordinary  temperature,  and  is  only 
slightly  soluble  in  water,  but  easily  so  in  the  ordinary  organic  solvents  ; 
the  platinichloride  forms  a  yellow  oil.  When  heated  under  10  mm. 
pressure,  the  carbinol  yields  4-dimethylamino-l-Aa-propenylbenzene 
(£>-dimethylaminophenylpropylene),  which  distils  at  152 — 154°,  crystal¬ 
lises  in  microscopic,  white  needles,  slowly  decomposes  at  the  ordinary 
temperature,  and  dissolves  in  concentrated  sulphuric  acid  to  a  golden, 
in  hot  glacial  acetic  acid  to  a  bluish-green,  solution  \  the  platinichloride 
crystallises  in  broad,  yellow  needles  and  melts  at  132°. 

p -Dimethylaminophenylbenzylcarbinol)  NMe2*CcH4*CH(OH)*CH2Ph, 
prepared  by  the  action  of  the  aldehyde  on  magnesium  and  benzyl 
chloride,  crystallises  in  sheaves  of  white  needles,  melts  at  59 — 60°,  has 
a  bitter  flavour,  and  forms  an  oily  platinichloride.  p- Dimethylamino - 
stilbene ,  NMe2*CGH4*CHICHPh,  is  formed  on  prolonged  boiling  of  the 
carbinol  in  alcohol,  or  on  heating  the  carbinol  under  10  mm.  pressure, 
when  the  stilbene  distils  at  251 — 252°.  It  crystallises  in  broad, 
glistening  leaflets  and  melts  at  147 — -148°.  The  hydrochloride  crystal¬ 
lises  in  small,  white  leaflets  and  melts  and  decomposes  at  174 — 175°; 
the  platinichloride  crystallises  in  small,  colourless  needles,  rapidly 
becomes  rust-coloured,  and  melts  and  decomposes  at  168°;  the  picrate 
crystallises  in  brown,  microscopic  needles  and  melts  at  158°; 
the  methiodide  crystallises  in  yellow  leaflets  and  melts  at  204° 
(corr.). 

p- Dimethylaminophenyl-cL-naphthylcarbinol , 

NMe2*C6H4  •  CH(OH)  •  C10H7, 

prepared  by  the  action  of  the  aldehyde  on  magnesium  and  a-bromo- 
naphthalene,  crystallises  in  white  prisms,  melts  at  97 — 98°,  and 
dissolves  in  mineral  acids  to  form  coloured  solutions.  The  platini¬ 
chloride  crystallises  in  hexagonal  leaflets  which  remain  unchanged  at 
230°. 
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s-Diphenylcarbamide  was  the  only  product  obtained  by  the  action  of 
phenylcarbimide  on  the  above  earbinols.  G.  Y. 

Action  of  Magnesium  Ethyl  Iodide  on  Piperonaldebyde. 
New  Synthesis  of  isoSafrole.  Efisio  Mameli  ( Gazzetta ,  1904, 
34,  ii,  409 — 419). — Besides  the  work  already  noticed  (Abstr.,  1904,  i, 
1023),  a  description  is  given  of  the  benzoyl  derivative  of  ethylpiperonyl- 
carbinol ,  CH0!02!C6H3*CHEt*OBz,  which  separates  from  benzene  in 
white  crystals  melting  at  112°.  T.  H.  P. 

Ethylpiperonyl  Ether.  Efisio  Mameli  ( Atti  JR.  Accacl.  Lincei , 
1904,  [v],  13,  ii,  611 — 614.  Compare  Abstr.,  1904,  i,  743). — When 
kept  in  an  impure  state,  etliylpiperonylcarbinol  (Abstr.,  1904,  i,  1023) 
becomes  slowly  etherified,  yielding  ethylpiperonyl  ether , 

/  x>ooh:ch  \ 

^2\o*C-CH:C*CHEt /2  ’ 

which  crystallises  from  benzene  or  alcohol  in  small,  white  prisms  melt¬ 
ing  at  88°,  dissolves  readily  in  ether,  light  petroleum,  chloroform,  or 
pyridine,  and  slightly  in  acetic  acid,  and  exhibits  normal  cryoscopic 
behaviour  in  benzene  solution.  It  does  not  reduce  ammoniacal  silver 
nitrate  or  Fehling’s  solution,  and  does  not  combine  with  benzoyl 
chloride  or  phenylhydrazine.  On  treatment  with  concentrated  sul¬ 
phuric  acid,  the  crystals  become  dark  red,  whilst  the  liquid  assumes 
an  intense  blood-red  coloration  which  changes  to  violet  in  a  few  hours. 
Concentrated  nitric  acid  dissolves  the  ether  with  great  energy,  nitrous 
fumes  being  abundantly  evolved ;  on  adding  water  to  the  mixture,  a 
nitro-derivative  is  precipitated.  When  heated,  even  under  reduced 
pressure,  the  ether  decomposes  into  water  and  isosafrole  ’  this  decom¬ 
position  takes  place  in  two  stages,  like  that  of  the  corresponding 
methyl  compound  ( loc .  cit.).  T.  H.  P. 

Reactions  of  Sodium  Benzhydrol.  Raymond  Foss  Bacon  (Amer. 
Chem.  J.,  1905,  33,68 — 97) — The  sodium  derivative  of  benzhydrol 
crystallises  in  large,  transparent,  colourless  plates,  turns  green  or 
greenish-blue  on  exposure  to  light,  but  becomes  colourless  again  in  the 
dark ;  it  decomposes  at  250°  with  formation  of  benzene,  sodium 
benzoate,  diphenylmethane,  and  sometimes  tetraphenylethane  and 
tetrapheuylethylene.  When  dry  air  and  oxygen  are  passed  over 
sodium  benzhydrol  at  the  ordinary  temperature,  benzophenone,  sodium 
peroxide,  sodium  carbonate,  and  a  small  quantity  of  sodium  benzoate 
are  produced.  The  reaction  is  considered  to  take  place  between  the 
dissociated  benzhydrol  molecules  and  the  active  oxygen  molecules  in 
accordance  with  the  following  scheme  :  CPh2I  +  2NaOH  +  02  — >- 
CPh2(ONa)2  +  H202  — >-  COPh2  +  Na202  4-  H20.  The  amount  of  sodium 
peroxide  present  at  the  end  of  one  experiment  was  found  to  be  only 
21*67  percent,  of  the  amount  demanded  by  the  equation,  this  being 
due  to  its  reduction  by  the  unchanged  diphenylmethylene, 

CPh2!  +  Na202  — >  COPh2  +  Na20. 

When  bromodiphenylmethane  is  oxidised  with  potassium  perman¬ 
ganate  in  presence  of  sulphuric  acid,  benzophenone  is  obtained.  If 
dry  oxygen  is  passed  through  bromodiphenylmethane  at  160 — 170°, 
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hydrogen  bromide  is  evolved  and  benzophenone  is.  produced  together 
with  a  small  quantity  of  tetraphenylethylene.  By  the  action  of  sodium 
on  an  ethereal  solution  of  bromodiphenylmethane,  tetraphenylethane 
and  diphenylmethane  are  formed. 

Conrad  and  Hodgkinson  (Abstr.,  1877,  590)  have  shown  that  when 
sodium  reacts  with  benzyl  acetate  at  135°,  benzyl  acetoacetate  is  not 
produced,  but  the  chief  product  is  benzyl  /5-plienylpropionate.  It  is 
now  found  that  benzyl  ether  is  also  formed  in  this  reaction.  The  action 
of  sodium  on  benzyl  acetate  and  benzhydryl  acetate  in  cold  ethereal 
solution  has  been  studied  by  Shaklee,  who  has  found  that  the  main 
products  of  the  reaction  are  acetic  acid  and  benzyl  alcohol  or  benzhydrol 
respectively,  a  small  amount  of  diacetyl  being  formed  in  each  case. 

Benzyl  acetoacetate ,  which  has  been  prepared  by  Shaklee  by  the  action 
of  benzyl  alcohol  on  ethyl  acetoacetate  at  160°,  is  a  colourless,  mobile 
oil  which  boils  at  162 — 164°  under  16  mm.  pressure,  boils  and 
decomposes  at  about  270°  under  the  ordinary  pressure,  and  gives  a 
blood-red  coloration  with  alcoholic  ferric  chloride  \  its  copper  derivative 
melts  at  156°. 

Benzhydryl  acetoacetate ,  prepared  in  a  similar  manner,  crystallises  in 
colourless  plates,  melts  at  56°,  is  very  soluble  in  most  organic  solvents, 
and  gives  a  deep  purple  coloration  with  ferric  chloride ;  the  copper 
derivative  melts  at  174 — 176°. 

Experiments  have  shown  that  by  the  action  of  sodium  or  sodium 
benzyloxide  on  benzyl  acetate  at  100°,  only  traces  of  benzyl  aceto¬ 
acetate  are  produced,  and  that  similarly  only  very  small  quantities  of 
benzhydryl  acetoacetate  can  be  obtained  by  the  action  of  sodium  benz¬ 
hydrol  on  benzhydryl  acetate. 

/5/5-Diphenylpropionic  acid  melts  at  155°,  instead  of  151°  as  stated 
by  Henderson  (Trans.,  1891,  59,  734).  Benzhydryl  ^^-diphenyl- 
propionate ,  obtained  by  the  action  of  bromo  diphenyl  methane  on 
potassium  /5/5-diphenylpropionate  at  150 — 160°,  crystallises  from  al¬ 
cohol  in  colourless  needles,  melts  at  112°,  and  is  readily  soluble  in 
benzene  and  sparingly  so  in  ether. 

When  ethylacetanilide  is  heated  for  a  considerable  time  with  sodium 
benzhydrol  in  a  sealed  tube,  ethylaniline,  benzhydrol,  benzhydryl 
ether,  /5/5-diphenylpropionic  acid,  and  small  quantities  of  benzophenone 
and  tetraphenylethane  are  formed.  If  benzhydryl  acetate  is  heated 
with  quicklime  in  a  sealed  tube  for  6  hours  at  230 — 250°,  /5/5-diphenyl- 
propionic  acid,  tetraphenylethane,  benzhydryl  ether,  benzhydrol,  and  a 
small  amount  of  benzophenone  are  produced. 

By  the  interaction  of  benzhydryl  acetate  and  sodium  benzhydrol  in 
a  sealed  tube  at  150 — 160°,  /5/5-diphenylpropionic  acid,  benzhydryl 
/5/5-diphenylpropionate,  benzhydrol,  benzhydryl  ether,  tetraphenyl¬ 
ethylene,  and  small  quantities  of  benzophenone  and  tetraphenylethane 
are  formed.  When  benzhydryl  acetate  is  heated  with  sodium  at 
130 — 140°,  /5/5-diphenyl propionic  acid,  benzhydrol,  tetraphenylethylene, 
benzophenone,  and  traces  of  tetraphenylethane  are  produced.  If 
sodium  benzhydrol  and  benzhydryl  acetate  are  heated  together  at 
300 — 310°  in  a  sealed  tube,  /5/5-diphenyl propionic  acid  (75  per  cent,  of 
the  theoretical  yield),  diphenylmethane,  benzophenone,  and  a  small 
quantity  of  benzoic  acid  are  produced. 
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Benzhydryl formate ,  obtained  by  the  action  of  potassium  formate  on 
bromodiphenylmethane,  is  a  colourless  oil  which  boils  at  159 — 160° 
under  10  mm.  pressure.  When  this  ester  is  heated  with  sodium  benz- 
hydrol  for  8  hours  in  a  sealed  tube  at  300—310°,  diphenylacetic  acid 
is  produced. 

Benzhydryl  iso  butyrate  is  a  crystalline  substance  which  melts  at  54°, 
boils  at  185 — 187°  under  15  mm.  pressure,  and  is  soluble  in  alcohol  or 
ether.  When  this  compound  is  heated  with  sodium  benzhydrol  in  a 
sealed  tube,  /?/3-diphenyl-aa-dimethylpropionic  acid,  benzhydrol,  di~ 
phenylmethane,  and  benzophenone  are  produced.  The  results  of  several 
experiments  show  that  the  yield  of  /?/3-diphenyl-aa-dimethylpropionic 
acid  never  exceeds  30  per  cent.,  and  that  diphenylmethane  and  benzo¬ 
phenone  are  always  obtained  owing  to  the  decomposition  of  a  large 
proportion  of  the  sodium  benzhydrol. 

Nef  (Abstr.,  1898,  i,  106)  has  stated  that  benzhydryl  acetate  de¬ 
composes  at  300°  with  formation  of  acetic  acid,  tetraphenylethylene, 
and  tetraphenylethane.  On  repeating  this  experiment,  acetic  acid, 
tetraphenylethylene,  benzophenone,  and  diphenylmethane  were  ob¬ 
tained,  but  tetraphenylethane  was  not  produced. 

Benzhydryl  ethyl  ether  is  decomposed  at  300°  into  acetaldehyde, 
tetraphenylethane,  and  benzophenone. 

Fromm  and  Achert  (Abstr.,  1903,  i,  340)  have  shown  that  benzyl 
sulphide  decomposes  when  heated  with  formation  of  hydrogen  sulphide, 
toluene,  stilbene,  thionessal  (tetraphenylthiophen),  and  s-tetraphenyl- 
butane.  These  results  can  be  explained  on  the  supposition  that  the 
benzyl  sulphide  first  undergoes  dissociation  into  hydrogen  sulphide 
(1  mol.)  and  phenylmethvlene  (2  mols.)  This  view  is  supported  by  the 
fact  that  when  benzyl  chloride  is  heated  with  anhydrous  potassium 
oxalate,  s-tetraphenylbutane  is  produced. 

Benzyl. /3-phenylpropionate  is  a  colourless  oil  which  boils  at  190 — 195° 
under  10  mm.  pressure  and  is  rapidly  hydrolysed  by  alcoholic  potassium 
hydroxide  at  the  ordinary  temperature. 

The  action  of  sodium  on  benzyl  acetate  has  been  studied  by  Conrad 
and  Hodgkinson  ( loc .  cit.).  On  repeating  their  experiments,  it  was 
found  that  the  neutral  and  less  volatile  products  obtained  by  them 
after  treatment  with  alcoholic  potassium  hydroxide  must  have  con¬ 
sisted  largely  of  benzyl  ether. 

When  a  mixture  of  benzyl  isobutyrate  and  sodium  benzyloxide  is 
heated  at  300 — 310°  in  a  sealed  tube,  benzyl  alcohol,  benzyl  ether, 
isobutyric  acid,  benzoic  acid,  and  traces  of  benzaldehyde  are  obtained, 
but  a-benzylisobutyric  acid  is  not  produced.  It  is  probable  that  the 
substance  described  by  Hodgkinson  (Trans.,  1878,  33,  495)  as  benzyl 
a-benzyli$obutyrate  consisted  of  benzyl  ether.  E.  G. 


Ketonic  Decomposition  of  the  Triphenylcarbinols.  Otto 
Fischer  and  Walter  Hess  ( Ber .,  1905,  38,  335 — 339). — Trinitrotri- 
phenylmethane  is  hardly  affected  by  a  boiling  solution  of  chromic 
acid  in  acetic  acid,  but  is  decomposed  when  heated  with  nitric  acid  of 
sp.  gr.  1'4  for  3  hours  at  150°,  giving  4  : 4'-dinitrobenzophenone  ;  small 
quantities  of  this  substance  are  also  formed  in  the  preparation  of 
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trinitrophenylcarbinol  by  the  oxidation  of  trinitrotriphenylmethane 
by  the  air  in  presence  of  alkali. 

Tri-'p-broinotriphenylmetJcane ,  Cl9H13Br3,  prepared  from  ^-leucaniline 
by  means  of  the  diazo-reaction,  crystallises  from  light  petroleum  in 
thick,  colourless  prisms  and  melts  at  112°;  it  is  oxidised  by  chromic 
acid  in  acetic  acid  solution  to  a  mixture  of  20  per  cent,  of  4  :  4'-di- 
bromobenzophenone  and  80  per  cent,  of  tri-^-hromotrijihenylcarbinol , 
which  crystallises  from  benzene  or  light  petroleum  in  thick  plates  and 
melts  at  133°. 

Tri-Tp-chlorotriphenylmethane  crystallises  from  light  petroleum  in 
prisms,  melts  at  87' — 88°,  and  on  oxidation  with  chromic  acid,  as  in  the 
foregoing  case,  gives  mostly  irichlorotriphenylcarbinol ,  which  separates 
from  light  petroleum  containing  benzene  in  thick  crystals  melting  at 
98°;  a  little  dichlorobenzophenone  is  formed. 

Tri-'p-iodotriphenylm  ethane  forms  slightly  yellow  crystals,  melts  at 
131 — 132°,  and  on  oxidation  with  chromic  acid  gives  principally 
tri-^-iodotriphenylcarbinol ,  although  some  4  :  4'-di-iodobenzophenone  is 
formed;  the  carbinol  crystallises  in  long,  yellow  prisms  and  melts  at 
155°.  W.  A.  D. 


c-Halogen  Derivatives  of  Amylamine.  J ulius  von  Braun  and 
A.  Steindorff  ( Ber .,  1905,  38,  169 — 179). — Benzoyl-t-phenoxyamyl- 
amide,  NHBz*[OH2]5*OPh,  prepared  by  warming  an  alcoholic  solution 
of  benzoyl-e-chloroamylamide  with  phenol  and  sodium,  separates  from 
a  mixture  of  ethyl  alcohol  and  water  in  glistening  leaflets  and  melts 
at  89°.  When  heated  with  three  times  its  amount  of  hydrobromic 
acid,  saturated  at  0°,  for  4  hours  at  150°  in  a  sealed  tube,  it  formed 
e-bromoamylamine  hydrobromide,  which  was  converted  into  the  free 
base,  C5H10Br*NH2,  the  platinicldoride  of  which  was  analysed. 

Benzoyl-z-bromoamylamide ,  NHBz*C5HI0Br,  forms  snow-white  crystals 
and  melts  at  59 — 61°. 

When  an  alcoholic  solution  of  benzoyl-e-chloroamylamide  is  boiled 
with  sodium  iodide,  henzoyl-z-iodoamylamide,  NHBz*C5H10I,  is  formed; 
it  crystallises  in  prisms  and  melts  at  54 — 55°.  e-Iodoamylamine, 
prepared  by  heating  its  benzoyl  derivative  with  fuming  hydriodic  acid 
in  a  sealed  tube  at  150°  and  then  adding  alkali,  readily  undergoes 
transformation  when  heated  into  piperidine  hvdriodide,  thus  : 

NH2-C5H10I  =  06NHu,HL 

Benzoyl-e-iodoamylamide  is  more  reactive  than  the  corresponding 
bromo-compound.  Whilst  the  latter  reacts  with  difliculty  with 
secondary  bases,  the  former  reacts  with  great  readiness  even  at  the 
ordinary  temperature. 

Benzoylpiperidylcadaverine ,  KHBz,[CH2]5,C5NH10,  formed  by  the 
action  of  benzoyl-e-iodoamylamide  on  piperidine,  separates  from  light 
petroleum  in  glistening  crystals  and  melts  at  74°.  It  dissolves  readily 
in  dilute  acids  ;  its  picrate  melts  at  104°. 

c-Benzoylamino-n-hexonitrile  (benzoyl- e- leucine  ?iitrile), 

NHBz-[CH?]5-ON, 

prepared  by  the  action  of  benzoyl-€-iodoamylamide  on  a  solution  of 
potassium  cyanide  in  a  mixture  of  water  and  alcohol,  separates  from 
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water  or  dilute  alcohol  in  snow-white,  glistening  leaflets  and  melts  at 
95°.  When  hydrolysed,  it  forms  e-leucine,  NH2'[CH2]5'C02H,  whilst 
by  reduction  and  subsequent  hydrolysis,  hexamethylenediamine, 
NH2-[CH2]6-NH2,  is  produced. 

By  the  action  of  phosphorus  pentachloride  on  benzoylamino-e-hexo- 
nitrile,  the  imide  chloride,  CPhCl!N*[CH2]5*CN,  is  formed,  which,  on 
elevation  of  temperature,  is  transformed  into  a  mixture  of  benzo- 
nitrile  and  e-chlorohexonitrile,  C5H10C1*CN.  When  the  latter  com¬ 
pound  is  mixed  with  a  solution  of  phenol  and  sodium  in  ethyl  alcohol, 
z-phenoxyhexonitrile ,  OPh*[CH2]5*CN,  is  formed  as  snow-white  crystals 
which  melt  at  36°.  A.  McK. 

Reaction  between  Organic  Magnesium  Compounds  and 
Unsaturated  Compounds.  II.  Reactions  with  Derivatives 
of  Cinnamic  Acid.  Elmer  P.  Kohler  and  Gertrude  Heritage 
( Amer .  Chem.  J.,  1905,  33,  21 — 35.  Compare  Abstr.,  1904,  i,  595). — 
When  an  ethereal  solution  of  methyl  cinnamate  is  added  gradually  to 
a  solution  of  magnesium  phenyl  bromide  at  —  10°  and  the  resulting 
yellow  magnesium  compound  is  decomposed  by  shaking  with  finely- 
crushed  ice,  on  dissolving  the  magnesium  salts  in  hydrochloric  acid  at 
0°,  diphenylpropiophenone  is  produced  together  with  methyl  fift-diphenyl- 
propionate ,  which  crystallises  in  large,  lustrous  prisms  and  melts  at 
47°  ;  a  number  of  other  substances  are  simultaneously  formed.  By 
the  action  of  benzoyl  chloride  on  the  magnesium  compound,  benzoyl- 
triphenylpropenol  is  obtained  together  with  a  benzoate ,  C23H20O3,  which 
crystallises  in  long,  white,  silky  needles,  melts  at  130 — 133°,  and  is 
easily  hydrolysed  with  formation  of  benzoic  acid  and  methyl  diphenyl- 
propionate.  The  relative  amounts  of  diphenylpropiophenone  and 
methyl  /3/Miphenylpropionate  produced  vary  with  the  temperature. 
At  -  10°,  the  quantity  of  the  ketone  obtained  rarely  exceeds  5  per  cent, 
of  the  total  product,  whilst  at  35°  as  much  as  20  per  cent,  is  formed. 
In  the  case  of  ethyl  cinnamate,  only  a  trace  of  ketone  is  produced  at 
-  10°,  and  less  than  10  per  cent,  at  35°.  The  amyl  ester  yields  only  a 
trace  of  ketone  at  35°  and  none  at  -  10°. 

By  the  action  of  magnesium  methyl  iodide  on  methyl  cinnamate, 
dimethylstyrylcarbinol,  GHPh!CH*CMe2*OH,  is  produced,  which,  on 
oxidation  with  potassium  permanganate,  is  converted  into  benzoic  and 
hydroxyzsobutyric  acids.  An  oily  substance ,  C22H260,  probably  the 
ether,  0(CMe2*CH!CHPh)9J  amounting  to  less  than  5  per  cent,  of  the 
total  product,  is  also  formed,  which  boils  at  128°  under  11  mm. 
pressure,  combines  with  bromine,  and  is  oxidised  by  hot  alkaline 
potassium  permanganate;  under  certain  conditions,  benzylideneacetone 
is  also  produced. 

By  the  action  of  magnesium  phenyl  bromide  on  cinnamyl  chloride, 
diphenylpropiophenone,  cinnamic  acid,  and  /3/I-diphenylpropionic  acid 
are  obtained,  together  with  other  compounds. 

Cinnamylethylanilide ,  CHPhICH’CO’NPhEt,  obtained  by  the 
action  of  cinnamyl  chloride  on  ethylaniline,  crystallises  in  large, 
colourless  prisms,  melts  at  74c,  and  is  readily  soluble  in  ether,  alcohol, 
chloroform,  or  carbon  disulphide  and  moderately  so  in  boiling  light 
petroleum.  When  this  substance  is  treated  with  magnesium  phenyl 
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bromide,  /3/3-diphenylpropionylethylanilide  is  produced,  which  is  con¬ 
verted  by  bromine  into  diphenylbromopropionylethylanilide.  This 
compound  crystallises  in  large,  colourless  prisms,  melts  at  178°,  is 
readily  soluble  in  chloroform,  acetone,  or  boiling  alcohol,  and  is 
hydrolysed  by  hydrochloric  acid  with  formation  of  a -bromo-fiP-diphenyl- 
propionic  acid,  CHPh2#CHBr*C02H,  which  melts  and  decomposes  at 
about  164°,  is  readily  soluble  in  alcohol  or  ether,  and  when  boiled  with 
alcoholic  potassium  hydroxide  is  converted  into  /3-phenylcinnamic  acid. 
An  attempt  was  made  to  prepare  a-bromo-/?/3-diphenylpropionic  acid  by 
the  direct  bromination  of  diphenylcinnamic  acid,  but  it  was  found  that 
the  main  product  of  the  reaction  was  phenylhydrindone. 

fi-Phenylcinnamic  acid ,  CPh2!CH*C02R,  crystallises  in  colourless 
needles,  melts  at  142°,  is  readily  soluble  in  alcohol  or  ether,  and 
moderately  so  in  boiling  water,  does  not  combine  with  bromine  at  the 
ordinary  temperature,  but  is  oxidised  by  cold  potassium  permanganate 
solution  with  formation  of  benzophenone  and  carbon  dioxide. 

E.  G. 

Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  IV.  Reactions  with  Esters  of 
a-Phenylcinnamic  Acid.  Elmer  P.  Kohler  and  Gertrude 
Heritage  ( Amer .  Chem.  J.,  1905,  33,  153 — 163). — When  an  ethereal 
solution  of  methyl  a-phenylcinnamate  is  treated  with  magnesium 
phenyl  bromide,  the  compound  CHPh2*CPh!C(OMgBr)*OMe,  is 
produced,  which  crystallises  in  small,  lustrous  prisms  and  if  left  for  a 
day  changes  into  a  thick  paste.  By  extracting  this  paste  with  chloro¬ 
form,  methyl  a/313-triphenylpropionate ,  CHPh2*CHPh*C02Me,  is 
obtained,  which  crystallises  in  hard,  lustrous  plates  and  melts  at  159°. 
a/3j3- Triphenylpropionic  acid  crystallises  in  needles,  melts  at  211°,  and 
is  readily  soluble  in  alcohol  or  ether,  sparingly  so  in  light  petroleum, 
and  insoluble  in  water.  The  ethyl  ester  crystallises  in  plates  and  melts 
at  120°. 

When  the  additive  compound  of  methyl  a-phenylcinnamate  with 
magnesium  phenyl  bromide  is  treated  with  dry  hydrogen  chloride, 
methyl  triphenylpropionate  and  magnesium  chloride  are  produced. 
It  reacts  with  acetyl  chloride  with  formation  of  the  compound 
CHPh2*CPh7C(OAc)*OMe,  which  crystallises  from  alcohol  in  plates, 
melts  at  75°,  and  on  hydrolysis  yields  acetic  acid  and  methyl  triphenyl¬ 
propionate.  By  the  action  of  bromine  on  the  magnesium  compound, 
methyl  triphenylbromopropionate ,  CHPh2*CPhBr*C02Me,  is  produced, 
which  crystallises  in  large,  colourless  prisms,  melts  and  decomposes  at 
150 — 152°,  and  is  readily  soluble  in  chloroform  or  hot  acetone  and 
slightly  so  in  alcohol  or  ether.  When  this  ester  is  boiled  with 
alcoholic  potassium  hydroxide,  it  is  converted  into  triphenylacrylic 
acid,  melting  at  213°. 

When  methyl  a-phenylcinnamate  is  treated  with  magnesium  o-tolyl 
bromide,  an  additive  compound  separates  in  colourless  crystals  which, 
on  decomposition  with  water,  yields  methyl  o-tolyldiphenylpropionate , 
CyH^-'CHPh’CHPh’CO^e.  This  ester  crystallises  in  hard,  lustrous 
plates,  melts  at  150°,  and  on  hydrolysis  is  converted  into  o -tolyldi- 
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phmylpropionic  acid ,  which  crystallises  in  long  needles  and  melts  at 
190°. 

By  the  action  of  magnesium  a-naphthyl  bromide  on  methyl  a-phenyl- 
cinnamate,  an  additive  compound  is  produced  which,  on  decomposition, 
yields  methyl  R-\ -naphthyl -aB-dipheny!p7'opionate, 

C10nr-CHPh-CHPh-CO2Me, 

which  crystallises  in  small,  lustrous  pyramids  or  prisms,  melts  at  170°, 
and  is  readily  soluble  in  chloroform,  ether,  or  light  petroleum.  Another 
methyl  ester  is  simultaneously  produced  which  crystallises  in  large, 
lustrous  prisms,  melts  at  128°,  and  is  more  soluble  in  organic  solvents 
than  the  isomeride  melting  at  170°.  These  esters  are  perhaps  stereo- 
isomeric,  but  as  they  furnish  the  same  acid  on  hydrolysis  it  is  not 
possible  to  prove  that  they  represent  two  racemic  modifications. 
P-l-Naphthyl-afi-diphenylpropionic  acid  crystallises  in  short,  thick 
needles  and  melts  at  171°. 

When  methyl  a-phenylcinnamate  is  treated  with  magnesium  methyl 
iodide,  yh-diphenyl- /3-methyl -^y-buten-/3-ol ,  CHPhiCPh'CMeg’OH,  is 
produced,  which  crystallises  in  thin  plates  or  long,  flat  needles,  melts  at 
68°,  is  readily  soluble  in  acetone  or  ether  and  fairly  so  in  light 
petroleum,  is  oxidised  by  alkaline  permanganate  with  formation  of 
benzoic  and  acetic  acids,  and  does  not  combine  with  bromine. 

E.  G. 

Mechanism  of  the  Synthesis  of  Salicylic  Acid.  Cornelis 
A.  Lobry  DEBRUYNandS.TiJMSTRA  (. Rec .  trav.chim.,  1904,23, 385 — 393). 
— When  sodium  phenyl  carbonate  is  heated,  its  tension  of  dissociation 
becomes  equal  to  the  atmosphere  at  85°  ;  beyond  this,  it  increases  until 
the  temperature  reaches  100°  and  then  diminishes,  this  being  due  to 
the  reabsorption  of  carbon  dioxide  and  the  formation  of  salicylic  acid. 
These  observations  indicate  that  sodium  phenyl  carbonate  may  be  an 
intermediate  product  in  the  production  of  sodium  salicylate  by 
Schmitt's  method  (Abstr.,  1885,  709  and  982),  but  that  it  does  not 
play  this  role  under  the  conditions  prescribed  by  Kolbe.  It  is  sug¬ 
gested  that  in  Kolbe's  process  the  sodium  phenoxide  is  first  converted 
into  the  corresponding  o-carboxylic  acid,  OISa’CgH^COgH,  and  that 
this  then  undergoes  isomeric  transformation  into  sodium  salicylate. 

Sodium  phenoxide  o-carboxylic  acid  ( o-sodoxybenzoic  acid)  may  be 
obtained  as  a  white,  crystalline  powder  by  heating  sodium  phenyl 
carbonate  in  closed  tubes  at  100°  for  four  days.  When  mixed  with 
sodium  phenoxide  and  heated  at  150°  in  closed  tubes,  it  furnishes 
disodium  salicylate  and  phenol,  and  when  heated  with  methyl  iodide  it 
yields  methyl  salicylate,  probably  as  the  result  of  isomeric  transforma¬ 
tion  of  the  anisole-o-carboxylic  acid  first  formed,  since  the  latter,  when 
heated  during  one  day  at  150°  in  the  presence  of  small  quantities  of 
o-sodoxybenzoic  acid,  is  completely  converted  into  methyl  salicylate. 
It  is  probable  that  there  is  also  no  intermediate  formation  of  carbon¬ 
ates  in  the  preparation  of  carboxylic  acids  from  phloroglucinol  (Will, 
Abstr.,  1885,  906)  or  resorcinol  (Senhofer  and  Brunner,  Abstr.,  1881, 
265),  but  this  may  occur  with  hydroxyquinoline  (Schmitt  and  Engel- 
mann,  Abstr.,  1887,  738;  1888,  66).  T.  A.  H. 
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Action  of  Organo-magnesium  Compounds  on  Phthalic 
Anhydride.  Hugo  Bauer  ( Ber .,  1905,  38,  240 — 241.  Compare 

Abstr,,  1904,  417). — Phthalophenone ,  C6H4<C.^qq£!>0,  melting  at 


115°,  is  formed  by  the  interaction  of  magnesium  phenyl  bromide  and 
phthalic  anhydride  along  with  small  quantities  of  a  compound 
melting  at  146°,  probably  identical  with  Zincke’s  /3-dibenzoylbenzene. 
Further,  the  crude  reaction  mixture,  on  the  addition  of  dilute  sulphuric 
acid,  yields  a  viscid,  yellow  oil  soluble  in  light  petroleum  with  a  green 
fluorescence ;  in  time,  the  fluorescence  disappears  and  phthalophenone 


crystallises  out.  Dibenzylphthalide ,  06H4<C^^q^^^>0,  forms  colour¬ 


less  needles  melting  at  203 — 204°.  By  the  interaction  of  magnesium 
y?-tolyl  bromide  and  phthalic  anhydride,  a  brown  resin  is  formed  from 
which  a  compound,  possibly  o -ditoluoylbenzene,  melting  at  189 — 190°, 
isomeric  with  ditolylphthalide,  was  isolated.  E.  F.  A. 


Ethylidenephthalide.  Adolf  Daube  (Ber.,  1905,  38,  206 — 209). 
— The  ethylidenephthalide  was  prepared  by  Gottlieb’s  method  (Abstr., 
1899,  i,  511)  and  hydrolysed  to  propiophenone-o-car  boxy  lie  acid. 

This  acid  readily  reacts  with  hydroxylamine  yielding  the  anhydride 

of  propiophenoneoxime-o-carboxylic  acid ,  C6H4<^q_^  ,  which  crystal¬ 
lises  from  hot  water  in  prisms  melting  at  119°. 

Hydrazine  converts  the  acid  into  1-ethylphthalazone  (Paul,  Abstr., 
1899,  i,  776),  which  can  be  readily  alkylated,  yielding  1:3 -diethyl- 

CEt*N 

phthalazone ,  C6H4^  .  '  ^his  me^s  49 — 50°  and  distils  at 

307°.  Phosphorus  oxychloride  reacts  with  ethylphthalazone,  yielding 

CEt !  N 

i-chloro-\-ethylphthalazine ,  C6H4<^  ’  •  ,  which  crystallises  from 

LLl — IN 

alcohol  in  needles  melting  at  93°.  On  reduction  with  tin  and  hydro- 

n  XT  /CHEtx^j-rj 

J>NH, 


chloric  acid,  it  yields  ethyldihydroi&oindole , 
which  boils  at  32  7 — 329°. 

The  chloro-compound  readily  reacts  with  sodium  alkyloxides. 
k-Methoxy-\-ethylphthalazine  melts  at  49°,  the  ethoxy- compound  at  53°, 
and  the  phenoxy- derivative  at  89°. 

QHEt* 

Ethylphthalimidine ,  C6H4<Cqq  __  ^>NH,  obtained  by  the  reduction 

of  ethylphthalazone  with  zinc  and  hydrochloric  acid,  forms  colourless 
crystals  melting  at  105°  and  turning  red  on  exposure  to  the  air. 

Ethylidenephthalide  yields  an  additive  product  with  nitric  peroxide  ; 
when  this  is  crystallised  from  glacial  acetic  acid,  a  small  amount  of 

nitroethylidenephthalide ,  N02,CMe!C<\p  xr  ^>00,  is  obtained.  It 

crystallises  in  yellow  needles  melting  at  123°.  J.  J.  S. 


Tolylnaphthalimid.es  and  Naphthylnaphthalimides.  Guido 
Bargellini  ( Gazzetta ,  1904,  34,  ii,  454 — 459). — The  author  has  pre¬ 
pared  o-tolylnaphthalimide  by  the  interaction  of  naphthalic  anhydride 
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and  o-toluidine,  and  finds  that  it  crystallises  from  acetic  acid  in 
yellow  needles  melting  at  217 — 218°  ■  Jaubert  (Abstr.,  1895,  i, 
239)  gave  214°. 

00 

m -Tolylnaphthalimide,  O10H6<CQQ^N*O6H4Me,  crystallises  from 

alcohol  in  shining,  yellow  needles  melting  at  175 — 176°  and  dissolves 
readily  in  acetic  acid,  ethyl  acetate,  or  chloroform  and  to  a  slight 
extent  in  ether,  benzene,  or  carbon  disulphide. 

p -Tolylnaphthalimide,  C19H1302N,  crystallises  from  acetic  acid  in 
small,  yellow  needles  melting  at  304 — -305°  and  dissolves  readily  in 
chloroform  and  slightly  in  alcohol,  carbon  disulphide,  benzene,  or  ethyl 
acetate, 

a-Naphthylnaphthalimide ,  C10H0<^qq^>N,C10Hw,  separates  from 

acetic  acid  as  a  yellow,  crystalline  powder  melting  at  214 — 215°,  and  is 
very  soluble  in  carbon  disulphide,  chloroform,  or  nitrobenzene,  and 
slightly  so  in  ether,  light  petroleum,  ethyl  acetate,  acetone,  benzene, 
or  methyl,  ethyl,  or  amyl  alcohol. 

fi-Naphthylnaphthalimide ,  C.22H13O2-N'?  crystallises  from  acetic  acid 
in  yellow  needles  melting  at  291 — 292°  and  dissolves  readily  in 
chloroform  or  nitrobenzene,  less  so  in  methyl,  ethyl,  or  amyl  alcohol, 
benzene,  ethyl  acetate  or  acetone,  and  to  a  slight  extent  in  ether, 
carbon  disulphide,  or  light  petroleum.  T.  H.  P. 

The  Oxonium  Nature  of  Santonin.  Edgar  Wedekind  and 
A.  Koch  ( Ber .,  1905,  38,  421 — 428). — Santonin  and  such  of  its 
derivatives  as  contain  the  carbonyl  group  intact  behave  as  oxonium 
compounds,  and  yield  salts  with  acids  and  double  compounds  with 
certain  metallic  haloids.  Desmotroposantonin  and  other  enolic  deri¬ 
vatives  have  no  basic  properties. 

Santonin  nitrate,  C]5H1803,HN03,  forms  colourless  crystals  and 
decomposes  at  145°;  it  is  stable  in  dry  air,  but  is  decomposed  quanti¬ 
tatively  into  its  components  by  water  (compare  Andreocci,  Atti  R. 
Accad.  Linceif  1896,  [v],  5,  ii,  309). 

Santonin  antimony  pentachloride ,  2C15H1803,SbCl5,HCl,  prepared  by 
mixing  the  components  slowly  in  glacial  acetic  acid  solution,  forms 
colourless  needles  and  decomposes  at  145°.  It  dissolves  readily  in 
most  organic  solvents  ;  water  and  alcohols  decompose  it.  The  rotation 
in  acetone  solution  is  that  due  to  the  santonin  present.  The  hydrogen 
chloride  in  the  salt  is  produced  by  chlorination  of  a  part  of  the 
santonin  (compare  following  abstract).  Santonic  acid  antimony  penta¬ 
chloride  forms  stable  crystals  and  decomposes  at  145°. 

Santonin  tin  tetrabromide,  2C]5H1803,SnBr4,HBr,  forms  yellow  prisms 
and  decomposes  at  127°. 

Oxonium  salts  of  similarly  abnormal  composition  have  been  described 
by  Rosenheim  and  Levy  (Abstr.,  1904,  i,  1024). 

Santonin  ferric  chloride  forms  brown  crystals  and  melts  and  decom¬ 
poses  at  210°;  the  bright  yellow  platinichloride  is  unstable.  It  was 
not  found  possible  to  prepare  a  hydrochloride,  oxalate,  or  picrate  ; 
the  ferro-,  ferri-,  and  cobalti-cyanides  will  be  described  shortly. 

C.  H.  D. 


212 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  Behaviour  of  Halogens  towards  Santonin.  Edgar 
Wedekind  and  A.  Koch  (Ber.f  1905,  38,  429 — 435.  Compare  pre¬ 
ceding  abstract). — It  was  not  found  possible  to  prepare  bromo-substi- 
tuted  derivatives  of  santonin  as  described  by  Klein  (Abstr.,  1893,  i, 
112).  Santonin  reacts  with  bromine  in  acetic  acid  or  chloroform 
solution  to  form  a  complex  oxonium  bromide ,  C30H3yO6Br3,  which 
contains  two  atoms  of  active  bromine  and  one  atom  as  hydrogen 
bromide,  and  thus  has  the  constitution 

OHO  PRO 

^ 1 3X11 6 w  2  \ C O  •]]  j  >  r 71 81  -  * 


*COIBrr 


It  decomposes  at  105°  and  slowly  loses  bromine  under  the  action  of 
light. 

a Santonin  oxonium  iodide ,  C30H3A)6I3,  forms  dark  olive-green  tablets 
with  metallic  reflex,  stable  in  dry  air,  and  decomposes  at  135°.  It  is 
less  readily  decomposed  by  water  than  the  bromide. 

The  behaviour  of  chlorine  is  quite  different  from  that  of  bromine, 
only  substitution  derivatives  being  formed.  Dichlorosantonin, 

C15H1608C12, 

prepared  from  santonin  and  dry  chlorine  in  chloroform  solution,  forms 
long,  colourless  prisms,  becomes  yellow  at  140°  and  decomposes  at 
175°.  Chlorine  water  reacts  with  santonin,  forming  chlorosantonin, 
C]5H1k03C1,  which  crystallises  from  dilute  alcohol  and  melts  and  decom¬ 
poses  at  235°.  C.  H.  D. 


Compounds  from  Lichen.  Wilhelm  Zopf  (. Annalen ,  1905, 
338,  35 — 70.  Compare  Abstr.,  1904,  i,  1020).— Hesse’s  formula, 
C?SH22^7’  f°r  rhizocarpic  acid  is  incorrect,  the  molecular  formula 
being  (ClaH]ft03)2._ 

Fseudovernia  ericetorum  contains  atranoric  acid,  physodalin  (Hesse’s 
physodic  acid),  and  a  bitter  material,  but  no  furfuracic  acid,  isidic 
acid,  or  olivetoric  acid.  The  'physodalin  forms  crystals  melting  at 
201 — 202°,  and  yields  a  diacetyl  derivative  melting  at  158°.  Hesse’s 
lepraric  acid  could  not  be  found  in  Lepraria  chlorina. 

Lepraria  Jlava  contains  calycin,  pinastric  acid,  and  calyciarin.  The 
last  mentioned  crystallises  in  rhombic  plates  and  is  insoluble  in  alkali 
hydroxides.  Lecanora  varia  yields  psoromic  acid  and  £-usnic  acid, 
the  latter  having  [a]D  -  489*2°  in  chloroform  at  17°.  Catocarpus 
oreites  contains  rhizocarpic  acid  and  psoromic  acid.  Usnea  Schraderi 
contains  usnaric  acid,  cf-usnic  acid  ([a]D  +498*3°  in  chloroform),  and  a 
colourless  substance  which  could  not  be  identified.  Hesse’s  ochro- 
lechiaic  acid,  obtained  from  Ochrolechia  pallescens  var.  parella ,  is 
identical  with  variolaric  acid  ;  the  former  melts  at  about  280°,  the  latter 
at  283°.  Parmelia  revoluta  yields  atranoric  acid  and  gryOphoric  acid. 
The  latter  acid  is  characterised  by  a  very  delicate  blood-red  coloration 
with  bleaching  powder.  Parmelia  pilosella  yields  atranoric  acid  and  a 
crystalline  bitter  material,  pilosellic  acid ;  the  latter  melts  at  245° 
and  gives  a  violet  coloration  with  ferric  chloride  and  a  yellow  solution 
with  potassium  hydroxide  and  ammonia.  From  Stictina  gilva ,  stictinin 
was  isolated,  which  crystallises  in  needles  melting  at  160 — 161°, 
giving  a  reddish- violet  coloration  with  ferric  chloride  and  a  cinnabar- 
red  coloration  with  concentrated  sulphuric  acid,  changing  to  an 
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orange-yellow  solution  with  more  acid.  Rhizocarpic  acid  was  found  in 
Calycium  hyperellum.  K.  J.  P.  O. 


o-Methylaminobenzaldehyde.  Otto  Schmidt  ( Ber .,  1905, 

38,  200 — 203.  Compare  Heller,  Abstr.,  1904,  i,  160;  Bamberger, 
ibid.,  422). — The  physical  constants  of  Heller’s  methylanthranil 
indicate  that  it  cannot  be  a  homologue  of  anthranil,  but  rather  a 
mixture  of  methyl-  and  dimethyl-o-aminobenzaldehydes.  Refractro- 
metric  determinations  have  shown  that  the  group  N*C!C*CO  always 
produces  an  abnormally  high  refraction  in  a  compound. 


Sp.  gr.  at  t. 

o-Methylaminobenzaldehyde...  1"1092  ll‘8°/4° 

Methyl  methylanthranilate  .. .  1T348  12-3  /4 

Ethyl  aminoacetate  ...  ...  1*0358  11'8 /4 

Acetylanthranil  ...  ...  1*2034  73-3  /4 

(Compare  Briihl,  Abstr.,  1904,  i,  92  and  160.) 


7lD.  M„. 

1*62773  43*177 
1-58395  48*658 

1*42737  25*55 

1*56862  43*81 

J.  J.  S. 


/3~ Hydroxy naphthaldehyde.  Mario  Betti  and  Curio  M. 
Mundici  ( Atti  R.  Accad.  Lined,  1904,  [v],  13,  ii,  542 — 550). — 
/3-Hydroxynaphthaldehydephenylhydrazone  and  /3-hydroxynaphthyl- 
ideneaniline  have  already  been  described  (Gattermann  and  Horlacher, 
Abstr.,  1899,  i,  372). 

fi-IIydroxynaphthylidene-'p-nitroanilme ,  OH*  Cj 0HG* CH! N •  CGH4*  N 02, 
crystallises  from  alcohol  in  dark  red  needles  showing  a  metallic  green 
reflex,  or  from  benzene  in  yellowish-red  scales  or  ruby-red  plates 
melting  at  222°. 


1 : 2 -Naphthacoumarincarboxylic  acid ,  C10H6<^ 


,.ch:c*co9h 

0 — CO 


prepared 


by  the  condensation  of  /3-hydroxynaphthaldehyde  and  malonic  acid  in 
presence  of  acetic  acid,  crystallises  from  alcohol  in  scales  or  in 
yellow,  silky  needles  melting  and  decomposing  at  233° ;  the 
alcoholic  solution  exhibits  vivid  yellowish-blue  fluorescence,  and  is 
faintly  alkaline  to  litmus. 

The  action  of  dry  hydrogen  chloride  on  /3-hydroxynaphthaldehyde 
in  methyl  alcoholic  solution  yields  a  hydrochloride  of  dinaphtha - 

C  H 

xanthydrole ,  CH(^  10  6N>CI,  separating  as  a  green,  crystalline  mass, 
\Ci0H0/ 

which  dissolves  in  acetic  acid  giving  an  intensely  brown  coloration, 
and  is  decomposed  by  water  even  in  the  cold;  at  115°,  it  forms  drops, 
and  at  216 — 218°  it  melts  and  decomposes.  When  treated  with 
methyl  alcohol  in  the  cold,  it  yields  the  corresponding  methyl  deriva- 

tive,  OMe-CH<p°.p>0,  which  crystallises  from  methyl  alcohol  in 

Oio-H6 

pale  yellow,  strongly  refracting  prisms  melting  at  178°.  Cold  ethyl 
alcohol  yields  (1)  the  ethyl  derivative,  C23H1802>  which  crystallises 
from  alcohol  in  colourless,  silky  needles  melting  at  149°  and  reddening 
slightly  in  the  air ;  it  has  the  normal  molecular  weight  in  freezing 

benzene,  and  forms  a  bright  red  picrate  melting  at  241°;  (2)  di- 

n  jj 

naphthaxanthene,  CH2<\pl0-rTG/,O,  which  is  obtained  in  larger  yield  by 

W  Vl  aXX/i 


toj 
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the  action  of  hot  ethyl  alcohol  on  the  hydrochloride,  and  crystallises 
from  benzene  in  shining,  colourless  needles  melting  at  203 — 204°. 


T.  H.  P. 


The  3-Methyl-6-alkylc2/c/ohexanones  and  the  Corresponding 
Phenols,  Homologues  of  Menthone  and  Menthol.  Albin 
Haller  ( Conipt .  rend.,  1905,  140,  127 — 130). — When  the  sodium 
derivative  of  3-methylcvc^ohexanone,  prepared  by  the  action  of 
sodamide  on  the  ketone,  is  treated  with  an  alkyl  iodide,  the  corre¬ 
sponding  3-methyl-6-alkylcyc/ohexanone  is  obtained  (compare  Abstr., 
1904,  i,  600).  By  the  prolonged  action  of  methyl  iodide  on  the 
sodium  derivative  of  3-methylc?/cfohexanone  a  mixture  of  the  di-,  tri 
tetrcc-y  and  penta-methylcyclohexanones  is  formed.  3-Methyl- 6 -ethyl- 
cyclohexanone,  C9H](.0,  boils  at  83 — 84°  under  18  mm.  pressure,  has  a 
sp.  gr.  0'9016  at  l5°/4°  and  [a]D  +  8°32',  and  yields  a  semicarbazone 
melting  at  152 — 154°.  3-Methyl-3-propylcyc\ohexanone ,  C10H18O, 

boils  at  97 — 98°  under  18  mm.  pressure,  has  a  sp.  gr.  0‘8994  at  15°/4° 
and  [a]D  +  3°21'  ;  its  semicarbazone  melts  at  154 — 156°.  3-Methyl - 
§ -ally Icy clohexanone,  C10H16O,  boils  at  98 — 99°  under  18  mm,  pres¬ 
sure,  has  a  sp.  gr,  0*9233  at  15°/4°,  and  [a]D+18°2' ;  its  semi¬ 
carbazone  melts  at  146 — 148°,  3-Methyldiallylcyclohexanone, 

C]3HO0O,  boils  at  130 — 132°  under  20  mm.  pressure,  has  a  sp.  gr. 
0‘9365  at  15c/4°,  and  [a]D  +  62°2'  •  its  semicarbazone  melts  at 
141 — 143°,  3-Methyl-3-hobutylcyc\ohexanone,  C11H20O,  boils  at 
93 — 95°  under  11  mm.  pressure,  has  a  sp.  gr.  0’9950"  at  15°/ 4°  and 
[a]D  +  0°24' ;  its  semicarbazone  melts  at  171 — 173°. 

The  3-methyl-6-alkylct/cfohexanones,  on  reduction  with  sodium  in 
absolute  alcohol,  yield  the  corresponding  phenols,  which  have  an  odour 
similar  to  that  of  menthol,  boil  at  a  slightly  higher  temperature  than 


the  ketone  from  which  they  are  derived,  and  form  condensation 
products  with  benzaldehyde  which  are  oxidised  by  potassium  per¬ 
manganate  to  form  the  a-methyl-S-alkyladipic  acid  and  benzoic  acid 


according  to  the  equation  G  q  j  C  ♦  CHPh  +  O  = 


C02H-CHMe-CH2-CH2*CHB-C02H  +  PhC02H. 

3-Methyl-3-ethylcyc\ohexanol,  C9HlgO,  boils  at  85 — 87°  under 
11  mm.  pressure;  3-methyl-3-propylcyc\ohexanol,  C10H20O,  distils  at 
102 — 104°  under  15  mm.  pressure.  3  -  Methyl- 6  -allylcyclohexanol, 
CiqH-j gO,  boils  at  98 — 100°  under  10  mm.  pressure.  3- Methyl-3 -isobutyl- 
cyclo hexamol,  CnH220,  crystallises  from  light  petroleum  in  thin  needles 
melting  at  68 — 69°  ;  a  liquid  stereoisomeride  boils  at  110 — 112°  under 
16  mm.  pressure.  M.  A.  W. 


Condensation  of  Imines  with  Aldehydes  and  Ketones. 

Charles  Mayer  (Bull.  Soc .  chim.,  1905,  [iii],  33,  157 — 162.  Compare 
Abstr.,  1904,  i,  832). — When  molecular  solutions  of  acetophenone  and 
benzylideneaniline  in  alcohol  are  mixed,  anilinobenzylacetophenone, 
COPh-CH2-CHPh-NHPh,  is  formed  (Tambor  and  Wildi,  Abstr.,  1898, 
i,  313);  from  this,  by  the  action  of  sulphuric  acid,  benzylideneaceto- 
phenone  is  produced.  With  benzylidene  />-toluidine,  p -toluidinobenzyl- 
acetophenone,  COPh’CH2*CHPh*N H*C6H4Me,  is  obtained;  this  separates 
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from  alcohol  in  small,  colourless  needles  and  melts  at  172°.  fi-NaphthyL 
aminobenzylacetophenone ,  COPh*CH2  CHPh*NH*C10H7,  obtained  by  the 
interaction  of  acetophenone  and  benzylidene-/3-naphthylamine,  dis¬ 
solved  in  alcohol,  in  presence  of  sodium  methoxide,  crystallises  from 
boiling  benzene  in  small  needles,  melts  at  199°,  and  is  slightly  soluble 
in  cold  alcohol,  more  so  on  warmiDg. 

ft-Anilino-fi-phenyldiethyl  ketone ,  NHPh*CHPh*CH2*COEt,  obtained 
by  the  interaction  of  methyl  ethyl  ketone  with  benzylideneaniline, 
crystallises  from  alcohol  in  small,  colourless  needles,  melts  at  121°,  and 
is  slightly  soluble  in  cold  alcohol,  more  so  on  warming.  The  solution 
in  sulphuric  acid  furnishes  on  addition  of  excess  of  water  benzylidene- 
methyl  ethyl  ketone,  CHPh!CH*COEt  (Harries  and  Muller,  Abstr., 
1902,  i,  295),  instead  of  the  quinoline  derivative  expected  (compare 
Simon  and  Conduche,  Abstr.,  1904,  i,  521).  fi-Anilino-fi-phenylethyl 
propyl  ketone ,  NHPh,CHPh*CH2,COPra,  forms  small  needles  and  melts 
at  88°.  fi-Anilino-fi-phenylethyl  hexyl  ketone , 

NHPh-CHPh-CH2*CO’C6H13, 

forms  colourless  needles,  melts  at  92 — 93°,  and  is  converted  by 
sulphuric  acid  into  benzylidenemethyl  hexyl  ketone ,  CHPh!CH*CO*C6H13, 
which  forms  colourless  needles  melting  at  34°.  $-Anilino-$-phenyb 
ethyl heptyl  ketone,  NHPh’CHPh'CH^CO’CfH^,  crystallises  in  needles, 
melts  at  93 — 94°,  is  slightly  soluble  in  alcohol,  readily  so  in  ether,  and 
with  sulphuric  acid  yields  benzylidenemethyl  hepty l  ketone,  which  crystals 
lises  from  light  petroleum  in  needles  and  from  methyl  alcohol  in  scales, 
melts  at  52°,  and  is  soluble  in  ether.  fi-Anilino-fi-phenylethyl  nonyl 
ketone  forms  small  needles,  melts  at  96°,  and  furnishes  benzylidene¬ 
methyl  nonyl  ketone.  T.  A.  H. 

Reactions  between  Organic  Magnesium  Compounds  and 
Unsaturated  Compounds.  III.  Reactions  with  Compounds 
containing  Bromine.  Elmer  P.  Kohler  and  Ruth  M.  Johnstin 
(Amer.  Ghem .  J.,  1905,  33,  35 — 45.  Compare  Abstr.,  1904,  i,  595,  and 
this  vol.,  i,  207,  208). — When  an  ethereal  solution  of  ethyl  a-bromo- 
cinnamate  is  added  gradually  to  a  solution  of  magnesium  phenyl 
bromide  and  the  resulting  yellow  precipitate  is  decomposed  with  ice- 
water,  bromodiphenylpropiophenone  (Kohler,  Abstr.,  1904,  i,  596)  is 
produced,  together  with  benzoic  acid  and  /3-phenylcinnamic  acid. 

By  the  action  of  magnesium  methyl  iodide  on  ethyl  a-bromo^ 
cinnamate,  an  oily  product  is  obtained  which  does  not  contain  an  ester 
and  is  slowly  decomposed  by  boiling  alcoholic  potassium  hydroxide  with 
formation  of  potassium  bromide,  potassium  benzoate,  and  a  gum. 
When  the  oil  is  oxidised  with  dilute  potassium  permanganate,  acetone, 
benzoic  acid,  and  probably  hydroxyisobutyric  acid  are  obtained,  whence 
it  is  concluded  that  the  chief  product  of  the  reaction  is  a  tertiary 
alcohol,  CHPh:CBr*CMe2*OH. 

When  a-bromobenzylideneacetophenone  is  treated  with  magnesium 
phenyl  bromide  and  the  product  decomposed  with  ice-water,  a  nearly 
theoretical  yield  of  a-bromo-/3/3-diphenylpropiophenone  is  produced. 
Phenylbenzylideneacetophenone,  CPh2!CH*COPh,  obtained  by  the  action 
of  boiling  alcoholic  potassium  hydroxide  on  bromodiphenylpropio¬ 
phenone,  crystallises  in  large,  lemon-yellow  prisms,  melts  at  92°,  is 
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readily  soluble  in  alcohol  or  ether  and  slightly  so  in  light  petroleum, 
and  on  oxidation  with  dilute  potassium  permanganate  is  converted 
into  benzophenone  and  benzoic  acid. 

By  the  action  of  magnesium  phenyl  bromide  on  stilbene  bromide, 
diphenyl  is  produced.  Magnesium  phenyl  bromide  reacts  with  ethyl 
dibromophenylpropionate  with  formation  of  diphenylpropiophenone 
and  ethyl  diphenylpropionate. 

When  benzylideneacetophenone  bromide  is  slowly  added  to  a  solution 
of  magnesium  phenyl  bromide  at  a  low  temperature,  bromodiphenyl- 
propiophenone  and  diphenylpropiophenone  are  produced,  but  if  the 
reaction  is  carried  out  at  35°  the  products  consist  of  diphenyl  and 
diphenylpr  opioph  enone. 

By  the  action  of  magnesium  naphthyl  bromide  on  benzylidene¬ 
acetophenone  bromide,  naph thylphenylpropiophenone  is  obtained,  which 
crystallises  in  needles,  melts  at  121°,  and  is  readily  soluble  in  ether  or 
alcohol. 

When  a-bromodiphenylpropiophenone  is  treated  with  an  ethereal 
solution  of  magnesium  phenyl  bromide,  diphenylpropiophenone  and 
diphenyl  are  produced.  If,  however,  the  mixture  is  treated  with 
benzoyl  chloride  before  the  addition  of  water,  benzoyltriphenylpropenol 
is  obtained.  E.  G. 


Pinacone-Pinacolin  Rearrangement.  Salomon  F.  Acree  ( Amer . 
Ckem.  «/.,  1905,  33,  180 — 195.  Compare  Abstr.,  1904,  i,  742,  747). — - 
When  dihydroxydiphenyldihydrophenanthrene  is  heated  with  acetyl 

CJ=L*CO 

chloride,  diphenylphenanthrone,  I  *  ,  is  produced,  which  melts 

C6H4*CFh2 

at  198°  and  is  not  easily  oxidised  by  chromic  acid  (compare  Werner 
and  Grob,  Abstr.,  1904,  i,  865).  When  this  substance  is  heated  with 
alcoholic  potassium  hydroxide  at  150—190°  for  6  hours,  an  acid,  pro¬ 
bably  CHPh2,C6H4,C6H4*C02H,  is  formed  which  melts  at  180 — 190°. 
By  the  action  of  magnesium  phenyl  bromide  on  acenaphthenequinone, 

.CPh’OH 


dihydroxydiphenyldihydroacenaphthene ,  C10H6<^ 


CPh-OH’ 


is  obtained, 


which  crystallises  from  alcohol  or  glacial  acetic  acid,  melts  at  154°, 
and  when  heated  with  acetyl  chloride  remains  unchanged. 

When  s-diphenyldi-y)-tolylpinacone  (Acree,  Abstr.,  1904,  i,  743)  is 
heated  with  acetyl  chloride  for  10  hours,  a  substance  is  produced  which 
is  probably  identical  with  the  /Ldi-p  tolyldiphenylpinacolin  described 
by  Thorner  and  Zincke  (Abstr.,  1878,  i,  223). 

By  the  action  of  magnesium  phenyl  bromide  on  ethyl  oxalate, 
/Lbenzopinacolin  is  not  produced,  but  benzopinacone  only  is  obtained 
(compare  Dilthey  and  Last,  Abstr.,  1904,  i,  667). 

Tetraphenyltetramethylene  glycol  (Dilthey  and  Last,  loc.  cit.)  melts 
at  206°.  When  ethyl  succinate  is  treated  with  a  boiling  ethereal 
solution  of  magnesium  phenyl  bromide,  a  substance ,  probably  tetra¬ 


phenyltetramethylene  oxide 

from  alcohol,  melts  at  163 
bromine, 


CH2*CPh2 


>  2  2^>0,  is  formed, which  crystallises 

0-H2*(JPh2 

165°,  and  slowly  decolorises  solution  of 
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By  the  action  of  magnesium  ethyl  iodide  on  benzoin,  a/?-diphenyl- 
butylene  a/2-glycol,  OH’CPhEt’CHPh'OH,  is  produced,  which  melts  at 
115 — 116°  and  is  only  very  slowly  attacked  by  bromine. 

Diphenyhwi-tolylcarbinol  (Bistrzycki  and  Gyr,  Abstr.,  1904,  i,  498) 
boils  at  255°  under  26  mm.  pressure  and  melts  at  65°.  E.  G. 

Behaviour  of  Tetrabromo-o-benzoquinone  towards  Ketones 
and  Aldehydes.  C.  Loring  Jackson  and  F.  W.  Russe  ( Ber .,  1905, 
38,  419 — 421.  Compare  Abstr.,  1904,  i,  254). — Tetrabromo-o-benzo- 
quinone  does  not  combine  with  ketones  and  aldehydes  to  form 
compounds  similar  to  those  obtained  from  alcohols,  but  is  converted  by 
them  into  a  mixture  of  hexabromo-o-quinocatechol  ether, 

C6Br402:C6Br202, 

hexabromodihydroxycatechol  ether,  C6Br402!C(5Br2(0H)2,  and  hepta- 
bromo-o-quinocatechol  hemiether ,  0HU6Br40*C6Br302,l|C6H6.  The  last 
compound  crystallises  from  benzene  in  large,  flat,  yellow  prisms,  which 
lose  benzene  on  exposure  to  air.  It  dissolves  in  ether,  chloroform  or 
nitrobenzene  without  decomposition ;  the  alcoholic  solution  decomposes 
on  warming  and  deposits  hexabromo-o-quinocatechol  ether.  The 
hexabromo-compound  is  best  prepared  from  tetrabromoVbenzoquinone 
and  acetone  in  the  presence  of  benzene  at  the  ordinary  temperature, 
the  reaction  being  completed  in  two  weeks.  When  an  excess  of 
acetone  is  employed  and  the  benzene  is  omitted,  the  two  first-named 
compounds  are  chiefly  obtained.  Some  bromoacetone  is  also  produced, 
and  when  acetophenone  is  employed  a)-bromoacetophenone  is  obtained. 

C.  H.  D. 

Action  of  Potassium  Iodide  on  Bromanil  and  Chloranil. 

Henry  A.  Torrey  and  W.  H.  Hunter  ( Ber .,  1905,  38,  555 — 556). — * 
When  heated  with  potassium  iodide  in  acetone  solution,  bromanil  forms 
dibromodi-iodo-ip-benzoquinone ,  Cf)02Br2I2,  which  crystallises  in  reddish- 
brown  prisms  or  golden  plates,  commences  to  sublime  at  about  240°, 
melts  at  about  255°,  is  easily  soluble  in  benzene,  toluene,  hot  acetone, 
or  ethyl  acetate,  but  only  slightly  so  in  alcohol,  ether,  or  light 
petroleum ;  it  dissolves  in  hot  aqueous  sodium  hydroxide  to  a  purple 
solution,  and  is  easily  reduced  to  the  colourless  quinol.  With  sodium 
phenoxide  in  aqueous  solution,  the  quinone  forms  a  ^ewoary-derivative, 
with  diphenylamine,  in  light  petroleum  solution,  an  additive  compound, 
C602Br2I2,NHPh2,  which  separates  in  dark  red  crystals,  and  with  o- 
toluidine  a  similar  additive  compound.  The  action  of  powdered 
potassium  iodide  on  chloranil,  partly  dissolved  in  acetone,  leads  to  the 
formation  of  a  green  substance ,  which  contains  potassium,  and  when 
treated  with  water  yields  a  yellow,  insoluble  compound  and  a  purple 
solution.  Under  the  same  conditions,  bromanil  yields  a  similar 
derivative.  G.  Y. 

2-Nitro3  :  6  -  dihydroxy  - p  -  benzoquinone  -  5  -  sulphonic  Acid. 
Rudolf  Nietzki  and  Alfred  Humann  (Ber.,  1905,  38,  453 — 454). 

■ — Potassium  3  ;  6-dichloroquinol-2  ;  5-disulphonate,  prepared  by  the 
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action  of  potassium  sulphite  on  chloranil,  reacts  on  warming  with 
potassium  nitrite  to  form  potassium  2-nitro-Z  :  ^-dihydroxy-^-benzo- 
quinone-5-sulphonate ,  NO2,C0O2(OK)2,SO3K,  which  crystallises  from 
water  in  yellow  needles.  The  acid  may  be  regarded  as  nitranilic  acid 
in  which  one  nitro-group  is  replaced  by  a  sulpho-group.  Silver  nitrate 
precipitates  a  yellow,  crystalline  potassium  silver  salt,  C609NSKAg2. 
Stannous  chloride  reduces  the  potassium  salt,  yielding  2-amino-' 3  :  6- 
dihydroxyqu inol-5-sulphonic  acid  hydrochloride, 

NH2-C6(OH)4-SOsH,HC1, 

tvhich  forms  colourless  crystals,  becoming  brown  on  exposure  to  air, 
It  was  not  found  possible  to  break  down  the  ring  by  oxidation. 

C.  H.  D. 

Dissociation  of  Fhenoquinone  and  Quinhydrone.  Henry  A. 
Torrey  and  H.  Hardenbergh  ( Amer .  Chem.  J.,  1905,  33,  167 — 179. 
Compare  Biltris,  Abstr.,  1899,  i,  199). — -  As  a  preliminary  to  the  study 
of  the  dissociation  of  phenoquinone,  the  molecular  weights  in  benzene 
solution  of  its  dissociation  products,  phenol  and  quinone,  were  deter¬ 
mined.  Determinations  of  the  molecular  weight  of  phenol  by  the 
ebullioscopic  method  gave  results  which  show  that  this  substance 
is  somewhat  polymerised  at  the  boiling  point  of  benzene,  and  deter¬ 
minations  by  the  cryoscopic  method  confirmed  the  conclusions  of 
Beckmann  (Abstr.,  1889,  11),  Auwers  (Abstr.,  1894,  ii,  133),  and 
others  that  phenol  is  polymerised  even  at  low  concentrations,  and  that 
the  polymerisation  increases  with  the  concentration.  The  average 
value  obtained  for  the  molecular  weight  of  quinone  by  the  boiling 
point  method  was  116,  and  by  the  freezing  poiot  method  105.  The 
results  of  the  cryoscopic  determinations  agree  with  those  obtained  by 
Auwers  ( loc .  cit.),  and  show  that  the  molecular  weight  of  quinone  is 
not  affected  by  the  concentration. 

Determinations  of  the  molecular  weight  of  phenoquinone  by  both 
methods  have  shown  that  this  substance  is  highly  dissociated  in  ben¬ 
zene  solution  ;  Biltris  ( loc  cit.)  has  found  that  this  is  also  the  case  in 
ethereal  solution.  When  phenol  is  added  to  a  saturated  solution 
of  phenoquinone,  a  considerable  quantity  of  phenoquinone  separates, 
showing  that  phenol  and  quinone  are  the  dissociation  products.  The 
action  of  these  dissociation  products  on  dissolved  phenoquinone  was 
studied  by  both  ebullioscopic  and  cryoscopic  methods.  The  results  of 
these  experiments  are  tabulated,  and  show  that  by  the  addition  of  one 
of  the  dissociation  products  to  the  dissociated  phenoquinone  solution  a 
re-association  takes  place. 

A  determination  of  the  molecular  weight  of  quinhydrone  in  benzene 
solution  has  shown  that  the  substance  is  completely  dissociated  into 
quinone  and  quinol,  as  Biltris  (loc.  cit.)  has  shown  is  the  case  in 
ethereal  solution.  If  quinhydrone  is  dissolved  in  warm  chloroform 
and  the  solution  is  slowly  cooled,  quinol  separates  at  about  35°.  As 
in  the  case  of  phenoquinone,  quinhydrone  may  be  precipitated  from 
its  solution  by  the  addition  of  one  of  its  dissociation  products. 

The  yellow  colour  of  solutions  of  phenoquinone  and  quinhydrone  in 
various  organic  solvents  shows  that,  in  general,  both  substances  are 
dissociated.  E.  G. 
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mc-m-Xylenol  and  Tetramethyldiphenoquinone  Karl 
Auwers  and  Th.  yon  Markoyits  (Ber.,  1905,  38,  226 — 237). — 
3:5:3':  5' -Tetramethyldiphenoquinone- 4  : 4',  C12H4Me402,  is  best  pre¬ 
pared  by  oxidising  mc-m-xylenol  dissolved  in  glacial  acetic  acid  with 
chromic  anhydride.  Within  15 — 20  minutes,  the  quinone  separates  in 
glistening  needles  ;  crystallised  from  nitrobenzene  or  xylene,  it  separ¬ 
ates  in  dark  red  needles  and  melts  when  fairly  quickly  heated  at 
210°.  The  quinone  is  also  obtained  when  other  oxidising  agents  are 
employed,  as,  for  example,  ferric  salts,  but  the  chromic  anhydride 
method  gives  the  best  results.  Hydroxylamine  and  phenylhydrazine 
act  as  reducing  agents  ;  the  quinone  is  best  reduced  by  the  action  of 
zinc-dust  on  the  suspension  in  boiling  acetic  acid.  The  quinol, 
3:5:3':  5' -tetramethyl-4:  :  4 '-diphenol,  C12H4Me4(OH)2,  so  obtained, 
crystallises  in  colourless  glass,  glistening  needles  and  fiat  prisms  melt- 
at  220 — 221°  ;  the  diacetate  separates  from  acetic  acid  in  long  needles 
melting  at  174 — 175°.  The  diphenol  is  very  easily  reoxidised  to 
the  quinone,  especially  in  alkaline  solution,  a  quinhydrone  being  formed 
as  an  intermediate  product ;  this  crystallises  in  dark  steel-blue 
plates  melting  at  201°.  2-Chloro-3  :  5  :  3' :  h' -tetramethyl- 4  :  4' -dihydroxy - 
diphenyl ,  OH*C6HClMe2*  C6H2Me2*OH,  prepared  by  the  action  of 
concentrated  hydrochloric  acid  on  the  quinone,  crystallises  in 
needles  melting  at  203°. 

It  is  shown  that  only  those  phenols  in  which  both  the  ortho¬ 
positions  relative  to  the  hydroxyl  group  are  occupied  and  both  the 
meta-  and  para-positions  are  free  undergo  easy  oxidation  to  di~ 
phenoquinone  derivatives  in  this  manner.  Further,  the  analogy 
between  tetramethyldiphenoquinone  and  coerulignone  (tetramethoxydi- 
phenoquinone)  is  pointed  out  (compare  Liebermann,  Abstr.,  1873,  1033; 
Hofmann,  Abstr.,  1878,  417,  and  Herzig  and  Poliak,  Abstr.,  1904,  i, 
808,  876).  E.  F.  A. 


Alizarin  Dimethyl  Ether.  Carl  Graebe  ( Ber 1905,  38, 
152 — 153.  Compare  Abstr.,  1902,  i,  42). — The  action  of  methyl 
sulphate  on  deoxyalizarin  in  alkaline  solution  leads  to  the  formation 


,  ,  7  .  7  7  7  ^  TT  XH2*C:C(OMe)*C*OMe 

of  the  dimethyl  ether,  C<;H4<Cco_£;qH _ {jjj 


which  crystal¬ 


lises  in  golden  needles,  melts  at  150°,  is  easily  soluble  in  alcohol,  dis¬ 
solves  in  concentrated  sulphuric  acid  to  a  reddish-yellow  solution,  and 
is  oxidised  by  sodium  chromate  and  glacial  acetic  acid  to  alizarin 
dimethyl  ether ,  C16H12G4.  This  crystallises  in  golden  needles,  melts  at 
215°,  is  easily  soluble  in  benzene  or  chloroform,  and  moderately  so  in 
hot  alcohol,  and  dissolves  in  concentrated  sulphuric  acid  to  a  red 
solution.  It  is  identical  with  the  dimethyl  ether  obtained  from 
l-nitro-2-methoxyanthraquinone  (Farbwerke  vorm.  Meister/  Lucius,  & 
Pruning).  G.  Y. 


Action  of  Alcoholic  Potassium  Hydroxide  on  Phenanthra- 
quinone.  Richard  Meyer  and  Oskar  Spengler  {Ber.,  1905,  38, 
440 — 450). — In  the  preparation  of  diphenic  acid  by  the  action  of 
alcoholic  potassium  hydroxide  on  phenanthraquinone,  a  yellow  sub- 
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stance  is  first  obtained,  and  is  converted  into  diphenic  acid  by  prolonged 
boiling.  The  alcohol  takes  part  in  the  reaction,  the  yellow  compound 
not  being  obtained  in  aqueous  or  methyl  alcoholic  solution.  The  same 
compound  is  obtained  by  heating  phenantliraquinone  and  glycollic  acid 
in  methyl  alcoholic  solution,  C14H802  +  C2H403  =  C16H803  +  2H20.  It 
is  the  lactone  of  1 0 -kydroxyphenanthryl- 9 -glyoxylic  acid , 


which  crystallises  from 
and  decomposes  at  220- 


9«h*-Pco>co, 

C6H4-C-(K  ’ 

organic  solvents  in  orange  needles  and  melts 
-221°.  It  dissolves  in  alkalis  to  yellow  solu¬ 
tions,  from  which  it  is  reprecipitated  by  acids.  The  barium  salt, 
Ci6H804Ba,  forms  pale  yellow,  felted  needles.  The  phenylhydrazone 
forms  reddish-yellow  needles  and  melts  and  decomposes  at  254°. 

Zinc  dust  reduces  the  lactone  in  alkali oe  solution  to  diphenylene - 
(IH/C-CE 


dihydrofuran , 


C.A-C 


-0 


^>CH2,  which  crystallises  from  dilute  acetic 


acid  in  long,  flat  needles  and  melts  at  152°. 

When  fused,  the  lactone  evolves  carbon  monoxide  and  carbon  dioxide, 

CfiH4-C-C0-C-CfiH4 

C6H4-C-COC’C6H4 


forming  a  mixture  of  the  compounds  t 


and 


6 


cjL-c-coc*cfiH4 

i  i  i  b  4. 

c-c6h4 


I  i 


c6h4-c-o- 


c.  h.  d. 


A  Synthesis  of  Menthone  and  Menthol.  Albin  Haller  and 
Camille  Martine  (Compt.  rend.,  1905,  140,  130 — 132). — 3-Methyl-G- 
fcsopropylcyc/ohexanone,  prepared  by  the  action  of  isopropyl  iodide  on 
the  sodium  derivative  of  optically  active  3 -methyl cyclohexanone  (this 
vol.,  i,  214),  boils  at  207 — 209°,  has  a  sp.  gr.  0*9008  to  0*9017  at 
17°,  and  [a]D  + 12°56'  to  8°52/,  and  is  a  mixture  of  d~  and  /-menthone 
yielding  an  oxime,  a  semicarbazone,  and  a  condensation  product  with 
benzaldehyde,  which  are  respectively  identical  with  the  corresponding 
derivatives  of  menthone  ;  on  reduction  with  sodium  in  absolute  alcohol, 
it  is  converted  into  menthol,  m.  p.  42 — 43°,  which  combines  with 
phthalic  acid  to  form  a  menthyl  hvdrogen  phthalate  melting  at  120°. 

M.  A.  W. 


Cinnamylidenecamphor  and  its  Reduction  Products.  Hans 
Rupe  and  Gunnar  Frisell  ( Btr 1905,  38,  104 — 122). — Cinnamyl¬ 


idenecamphor, 


c8h14< 


CO 

c:cH-cH:cHPh’ 


was  described  by  Haller 


(Abstr.,  1891,  1498)  as  an  uncrystallisable  oil,  but  when  prepared 
from  sodium  camphor  and  cinnamaldehyde  in  toluene  suspension  it 
may  be  obtained  in  a  solid  form,  and  then  crystallises  from  alcohol  in 
yellow,  amber-like,  rhombic  crystals,  [a  :  b  :  c  —  0*84856  : 1  :  1*8632] 
insoluble  in  water,  dissolving  readily  in  ether,  benzene,  or  chloroform. 
It  melts  at  88 — 89°  and  boils  at  227 — 228*5°  under  11  mm.  pressure 
and  at  159°  in  the  vacuum  of  the  cathode  light;  [a]w  was  found  to  be 
+  269*74°  in  benzene  and  +296*11°  in  chloroform. 

Sodium  amalgam  reduces  cinnamylidenecamphor  in  methyl  alcoholic 
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solution  to  y -phenylpropylcamphor,  CsHi4<(!iH.CH  .qjj  .ci£  ph>  boil- 

ing  at  200°  under  11  mm.  pressure  and  dissolving  readily  in  organic 
solvents.  It  has  a  sp.  gr.  1*0064  at  20°/4°  ;  n p  1*5242  ;  [a]D  +66*53° 
in  chloroform.  Potassium  permanganate  oxidises  it  to  benzoic  and 
camphoric  acids.  It  does  not  yield  additive  products  with  bromine  or 
hydrogen  bromide. 

On  heating  cinnamylidenecamphor  with  a  cold  saturated  solution  of 
hydrogen  bromide  in  glacial  acetic  acid  at  100°,  an  oily  product  is 
obtained,  consisting  of  a  mixture  of  a  bromo-acid  and  a  brominated 
hydrocarbon.  Zinc  dust  and  acetic  acid  reduce  it.  The  reduction 
product  contains  phenylbutadienyltrimethylcyclopentane, 


C5H6Me3  *  CH !  CH  •  CH I C  H  Ph, 

a  colourless,  unerystallisable  oil  boiling  at  180°  under  10  mm.  pressure, 
and  having  a  sp.  gr.  0*9995  at  20°/4°,  n»  1*54089,  and  [a]D 
+  3*86°.  The  second  reduction  product  is  phenylbutenyl -  or  phenyl- 
butadienyl-trimethylcydopentenecarboxylic  acid , 

CHPh:CH-0H:CH‘C5F5Me3-CO2H, 
which  boils  at  236 — 238°  under  12  mm.  pressure  and  has  a  sp.  gr. 
1*0007  at  20°/ 4°  and  1*52901. 

Zinc  dust  and  acetic  acid  reduce  cinnamylidenecamphor,  and  the 
product  may  be  separated  by  crystallisation  from  alcohol,  followed  by 
fractional  distillation  of  the  unerystallisable  portion  into  four  fractions, 
the  first  two  of  which  yield  on  crystallisation  geometrically  isomeric 
forms  of  d iphenylpropylene dicamph o ?*, 

CLH,,^?0  CLH.-cfV0 

s  14^C-OH2-CH:CHPh  3  14%-C-CH2-OH:CHPh. 

CHPh:CH-CH,-C-^n  „  n  „  i)-CH„-CH:CHPh 

6o>c^  ^h14<,0 


trans-.  cis-. 

The  trans -modification  crystallises  from  alcohol  in  white  leaflets, 
melts  at  188°,  dissolves  readily  in  ether,  benzene  or  chloroform,  and 
has  [a]D  +40*63°.  The  cis -modification  crystallises  in  microscopic 
leaflets,  melts  at  152°,  dissolves  readily  in  organic  solvents,  and  has 
[a]D  +30*22°.  Both  forms  react  with  bromine  in  chloroform 
solution  to  form  a  d^romo-derivative,  CS8H4402Br2,  a  yellow,  crystal¬ 
line  powder  melting  at  118°,  which  yields  the  trans- compound  on 
reduction.  Both  the  cis -  and  tfmrcs-compounds  combine  with  hydrogen 
bromide  in  glacial  acetic  acid  solution,  yielding  a  mixture  of  an 
a-hydrobromide ,  C38H4802Br2,  melting  at  168°,  and  a  -hydrobromide 
melting  at  215°  and  dissolving  more  readily  in  organic  solvents  than 
the  a-isomeride. 

Zinc  dust  and  acetic  acid  reduce  the  a-hydrobromide  to  trans-c^t- 
y-phenylpropyldicamphor ,  C38H50O2,  which  crystallises  from  alcohol  in 
small  cubes  and  melts  at  162°.  In  similar  manner,  the  /3-hydro¬ 
bromide  yields  on  reduction  cis -di-y-phenylpropyldicamphor>  which 
separates  from  alcohol  as  a  white,  crystalline  powder  and  melts  at 
205°.  Both  isomer  ides  are  stable  towards  potassium  permanganate, 
bromine,  and  hydrogen  bromide. 

The  third  fraction  from  the  reduction  of  cinnamylidenecamphor  is 
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an  uncrystallisable  oil.  The  last  fraction  contains  a  compound , 
C38H4603,  which  crystallises  from  alcohol  in  white,  silky  needles  and 
melts  at  250°.  C.  H.  D. 

Transformation  of  Oarvone  and  Eucarvone  into  Carvacrol 
and  the  Velocity  of  this  Transformation.  T.  M.  M.  Dormaar 
( Rec .  trav.  chirn.,  1904,  23,  394 — 400). — The  measurements  were  made 
by  heating  solutions  of  the  ketones  in  acetic  acid  with  phosphoric 
oxide  at  205°  and  observing  the  changes  in  specific  gravity  which  took 
place.  In  the  case  of  carvone,  an  attempt  was  made  to  use  the  change 
of  specific  rotation  as  a  criterion  of  the  progress  of  transformation,  but 
this  method  was  abandoned  owing  to  the  production  of  a  small  amount 
of  colouring  matter  which  interfered  with  the  accuracy  of  the 
readings. 

The  reaction  in  both  cases  was  unimolecular ;  the  mean  value  of  Ic  in 
the  case  of  the  carvone  transformation  was  0*038,  and  for  that  of 
eucarvone  0*019.  T.  A.  H. 

Oximes  of  Pulegone.  Friedrich  W.  Semmler  (Ber.,  1905,  38, 
146—148.  Compare  Beckmann  and  Pleissner,  Abstr.,  1891,  936  ; 
Wallach,  Abstr.,  1896,  i,  309  ;  Harries  and  Boeder,  Abstr.,  1900, 
i,  182). — Pulegone  dioxime , 

CHMe<^2*C^Ng^>CH-OMe?-NH-OH. 

is  obtained  when  the  alcoholic-ethereal  solution  of  the  product  of  the 
action  of  hydroxylamine,  according  to  Beckmann’s  method,  on  pulegone 
is  extracted  with  a  small  quantity  of  concentrated  aqueous  sodium 
hydroxide  and  carbon  dioxide  passed  through  the  alkaline  extract.  It 
melts  at  118°  and  is  reduced,  by  sodium  and  alcohol,  to  3  :8 -diamino- 

menthane ,  CHMe<^2*Q^N^|)>CH-CMe,-iSrHr  which  boils  at 

118—121°  under  10  mm.  pressure  and  has  a  sp.  gr.  0*956  at  20°, 
and  nD  1*489;  the  thiocarbamide  derivative,  G2tH32N4S2,  melts  at  157°. 
The  action  of  nitrous  acid  on  the  sulphate  of  the  base  in  aqueous  solm 
tion  leads  to  the  formation  of  the  glycol ,  C10H20O2,  which  boils  at 
146 — 148°  under  10  mm.  pressure  and  is  converted  by  the  action  of 
dilute  sulphuric  acid  into  isopulegol.  When  distilled,  the  hydrochloride 
of  3  :  8-diaminomenthane  yields  hydrocarbons  and  a  base , 

CHMe-CH/CH'NH  m 

CH2  — CH2*CH*CMe2  {  h 

which  boils  at  65°  under  15  mm.  pressure  and  forms  an  insoluble 
picrate  melting  at  130°.  G.  Y. 

Gamphene,  Camphenylone,  fsoBorneol,  and  Camphor.  Louis 
Bouveault  and  Gustave  Blanc  ( Compt .  rend.,  1905,  140,  93 — 95). — 
Methylcamphenylol,  obtained  by  Wagner,  Moycho,  and  Zienkowski  by 
the  action  of  magnesium  methyl  iodide  on  camphenylone  (Abstr.,  1904, 
i,  438),  behaves  as  a  tertiary  alcohol  on  boiling  with  pyruvic  acid  (com¬ 
pare  Bouveault,  Abstr.,  1904,  i,  465),  the  main  product  of  the  reaction 
being  camphene,  which  reacts  with  the  pyruvic  acid  to  form  isobornyl 
pyruvate,  boiling  at  133 — 134°  under  11  mm.  pressure,  and  yielding  a 
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semicarbazone  melting  at  214°  or  221°  according  to  the  rate  of  heating. 
isoBorneol,  on  the  contrary,  behaves  as  a  primary  or  secondary  alcohol 
when  heated  with  pyruvic  acid,  forming  a  pyruvate  the  semicarbazone 
of  which  is  identical  with  the  one  already  described.  M.  A.  W. 

G-reen  Colour  of  Kajeput  'Oil.  H.  C.  Prinsen  Geerligs  (Chem. 
Centr .,  1905,  1,  95  ;  from  Chem.  Weekblad ,  1904,  1,  931 — 934). — The 
green  colour  of  the  oil  is  due  to  the  presence  of  copper,  this  being 
dissolved  by  the  butyric  and  valeric  acids  and  the  esters  of  these  which 
are  contained  in  the  oil.  This  was  shown  by  experiments  with  the 
purified  oil  from  which  the  acids  and  esters  had  been  completely 
removed.  This  purified  oil,  after  addition  of  water  and  either  ethyl 
formate,  acetate,  propionate,  butyrate,  valerate,  lactate,  citrate,  oxalate 
or  cinnamate  and  a  small  quantity  of  the  corresponding  acid,  was 
treated  with  copper  shavings.  The  butyrate  and  valerate  mixtures 
were  the  only  ones  which  developed  a  green  colour,  the  copper  dissolving 
in  the  aqueous  layer  in  all  the  other  cases. 

Valerian  oil  also  dissolves  copper,  and,  as  in  the  case  of  kajeput  oil, 
the  green  colour  cannot  be  removed  by  shaking  out  with  water. 

H.  M.  D. 

Peppermint  Oil  from  Java.  P.  Van  der  Wielen  (Chem.  Centr., 
1905,  1,  95  ;  from  Pharm.  Weekblad ,  1904,  41,  1081 — 1084). — 
Examination  of  an  essential  oil  obtained  from  Mentha  javanica  gave 
the  following  data.  It  was  light  green  in  colour,  had  a  bitter  taste  and 
an  odour  resembling  peppermint.  Sp.  gr.  =  0'9214  at  15°;  aD  +  4°40' 
at  20°  in  a  100  mm.  tube.  It  dissolved  in  one  and  a  half  times  its 
volume  of  70  per  cent,  alcohol.  After  cooling  to  -  60°,  it  became 
entirely  liquid  again  at  -15°.  It  contained  a  considerable  amount 
of  pulegone,  but  little  or  no  menthol  or  menthone.  H.  M.  D. 

Varieties  of  Caoutchouc.  Weber's  Dinitrocaoutchouc. 

Carl  D.  Harries  (Per.,  1905,  38,87 — 90.  Compare  Abstr.,  1902,  i, 
811  ;  1903,  i,  189,  642  ;  1904,  i,  757,  1038;  Weber,  Abstr.,  1902,  i, 
552  ;  1903,  ii,  762). — The  properties  of  Weber’s  compound  of  caout¬ 
chouc  with  nitric  peroxide  vary  with  the  time  during  which  the  reagent 
is  allowed  to  act.  When  rapidly  prepared  in  benzene  solution,  the 
product  is  a  yellow,  sandy  powder,  decomposing  at  about  90°,  insoluble 
in  benzene,  alcohol,  ethyl  acetate,  chloroform,  or  carbon  disulphide, 
but  dissolving  in  nitrobenzene,  aniline,  pyridine,  or  quinoline  on  warm¬ 
ing.  When  the  product  is  allowed  to  remain  20  hours  before  filtering, 
it  becomes  soluble  in  ethyl  acetate  or  acetone  and  decomposes  at 
157 — 160°.  Its  properties  resemble  those  of  Weber’s  compound,  but 
the  composition  differs  from  the  formula  C10H16O4N2,  assigned  by 
him,  and  approaches  that  of  the  author’s  nitrosite,  C10H15O7N3. 

C.  H.  D. 

Caoutchouc  Nitrosite  and  its  Use  for  the  Analysis  of 
Crude  Caoutchoucs  and  Caoutchouc  Products.  I.  Paul 
Alexander  (Per.,  1905,  38,  181 — 184). — According  to  Weber  (Abstr., 
1902,  i,  552),  a  compound  C10H16O4N2  is  formed  when  a  mixture  of 
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nitrogen  peroxide  and  oxygen  is  passed  into  caoutchouc  solutions.  The 
author,  in  amplification  of  earlier  work  (compare  Abstr.,  1904,  i, 
905),  has  now  examined  a  considerable  number  of  samples  of  caoutchouc 
from  various  sources  according  to  Weber's  method,  but  the  products 
obtained  did  not  possess  the  composition  C10Hir>O4N2. 

The  figures  for  the  analyses  made  agreed  better  for  those  of  Harries’ 
nitrosite  “  c”  than  for  Weber's  compound.  A.  McK. 

African  Copals.  Ch.  Coffignier  {Bull.  Soc.  chim .,  1905,  [iii], 
33,  169  — 176).— 1 Three  West  African  resins  known  commercially  as 
Kissel,  Cameroon,  and  Accra  copals  are  described.  Kissel  copal 
melts  at  110°,  has  asp.  gr.  1*066  at  27°,  acid  number  70*4,  Kottstorfer 
number  117*8,  and  is  soluble  in  excess  of  boiling  alcohol  to  the  extent 
of  50  per  cent. 

Cameroon  copal  melts  at  150°,  has  a  sp.  gr.  1*052  at  27°,  acid  number 
159*7,  Kottstorfer  number  70*0,  and  is  soluble  to  the  extent  of  45  per 
cent,  in  excess  of  boiling  alcohol. 

Accra  copal  melts  at  120°,  has  a  sp.  gr.  1*033  at  27°,  acid  number 
97*8,  Kottstorfer  number  140,  and  is  soluble  in  excess  of  boiling 
alcohol  to  the  extent  of  90  per  cent.  The  solubilities  of  the  three 
copals  in  twelve  different  solvents  are  tabulated  in  the  original. 

T.  A.  H. 


Decomposition  Products  of  a  Derivative  of  Artemisin 
(1  : 4-Dimethyl -/3-naphthol  and  Propionic  Acid).  Pasquale 
Bertolo  ( Gazzetta ,  1904,  34,  ii,  322—326.  Compare  Abstr.,  1902,  i, 
814,  and  1904,  i,  177). — When  fused  with  potassium  hydroxide,  the 
product  of  the  reduction  of  artemisin  by  stannous  chloride  and  hydro¬ 
chloric  acid  yields  1  :  4-dimethyl -^3-naphthol  {loc.  cit.)  and  propionic 
acid.  It  hence  behaves  quite  like  the  desmotroposantonins,  but  does 
not,  like  the  latter,  yield  santonous  acids  on  reduction  with  zinc  dust 
and  acetic  acid.  When,  however,  this  reduction  product  of  artemisin 
is  subjected  to  reduction  by  Ladenburg’s  method,  it  yields  a  substance 
which  is  probably  the  corresponding  acid,  and  is  to  be  further  inves¬ 
tigated.  Artemisin  hence  contains  the  same  fundamental  nucleus  as 
santonin  united  to  a  propionic  acid  residue.  T.  H.  P. 


[Theory  of  Dyeing.]  Wilhelm  Biltz  (Ber.,  1905,38,  184 — 187). 
— Polemical.  A  reply  to  Zacharias  (this  vol.,  i,  75).  A.  McK. 


Researches  in  the  Puran  Series.  B.  Marquis  {Ann.  Chim. 
Phys .,  1905,  [viii],  4,  196 — 288). — The  paper  is  mainly  a  resume  of 
work  already  published  (compare  Abstr.,  1900,  i,  798;  1901,  i,  222  ; 
1902,  i,  302,  483;  1903,  i,  49,  370,  644  ;  1904,  i,  82).  The  aldehyde 
obtained  by  the  action  of  water  on  nitrosuccinaldehyde  monoacetin 
(Abstr.,  1902,  i,  483)  has  been  identified  as  maleic  dialdehyde,  and  the 
following  derivatives  prepared  :  (1)  a  diphenylhydrazone ,  melting  at 
236 — 237°,  by  Maquenne’s  metallic  block  method,  and  yielding,  on 


oxidation,  the  tetrazone , 


CH-CHIN-NPh 

CH-CHIN-KPh 


crystallising  in  scales  of 


a  magnificent  red  colour  with  a  green  reflex  and  melting  at  174 — 175°f 
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^  1  .  ch*ch:noh 

(2)  the  dwxme,  (jH.CH;N0H 


decomposing  at  220°  and  yielding  a 


dibenzoyl  derivative  melting  at  165°. 


M.  A.  W. 


Beckmann’s  Rearrangement  in  Oximes  of  Ketone-alcohols 
of  the  Benzoin  Type.  Alfred  Werner  and  Th.  Detsoheff  ( Ber.y 
1905,  38,  69 — 84.  Compare  Werner  and  Piguet,  this  vol.,  i,  66). — 'In 
the  preparation  of  a-benzoinoxime  by  Goldschmid  and  Polanovska’s 
method  (Abstr.,  1887,  492),  the  /3-oxime  is  simultaneously  produced, 
and  a  method  for  the  separation  of  the  oximes  is  described. 

Acetyl- a-benzoinoxime ,  0 Ac*N’CPh*CHPh*OH,  separates  from  warm 
alcohol  in  colourless,  granular  crystals  and  melts  at  112°.  Acetyl-p- 
benzoinoxime  forms  long,  flat  prisms  and  melts  at  1110.  Chromic  acid 
oxidises  the  /3-compound  in  acetic  acid  solution  at  40 — 50°  to  acetyl-y- 
benziloxime,  thus  confirming  the  configurations  already  assigned  (loc. 
cit.).  The  a-compound  is  not  attacked. 

Phenylcarbimide  combines  with  both  oximes  in  ethereal  solution 
with  development  of  heat.  The  a  -compound  separates  from  warm 
ether  in  white  crystals  and  melts  at  124°;  the  ^-compound  crystal¬ 
lises  from  dilute  alcohol  in  feathery  groups  of  silky  needles  and  melts 
at  120°. 


In  the  preparation  of  a-furoinoxime  (Macnair,  Abstr.,  1890,  1245), 
fi-furoinoxime  is  produced  at  the  same  time,  and  separates  from  ether 
in  slightly  yellow  groups  of  crystals  melting  at  102°.  Furoin  is  much 
more  readily  converted  into  the  oximes  than  benzoin. 

The  Beckmann  rearrangement  of  the  furoinoximes  proceeds  with 
difficulty  when  phosphorus  pentachloride  is  used,  more  readily  with 
benzenesulphonic  chloride.  In  both  cases,  a  rearrangement  of  the 
second  type  occurs,  the  a-oxime  yielding  a  nitrile  and  the  /3-oxime  a 
carbylamine.  Pyromucic  acid  was  obtained  on  hydrolysing  the  nitrile 
with  dilute  sulphuric  acid. 

Acetyl-a-furoinoxime ,  C12Hn05H,  separates  from  benzene  in  granular 
crystals  and  melts  at  113°;  acetyl- ft-furoinoxime  forms  groups  of 
needles  and  melts  at  108°.  The  acetyl  group  is  removed  on  warming 
with  alcohol. 

Phenylcarbimide  combines  with  the  furoinoximes,  the  a  -compound, 
ClfH  1405N2,  forming  colourless,  star-shaped  crystals  melting  at  56° 
and  becoming  dark  in  air ;  the  /3 -compound  forms  needies  melting  at 
120°. 


Benzofuroin,  COPh*CH(OH)*C4OH3,  reacts  with  hydroxylamine  in 
alkaline  solution  to  form  a  mixture  of  a -benzofuroinoxinie,  crystal¬ 
lising  from  alcohol  in  small  prisms  melting  at  160°,  and  /3- benzofuroin - 
oxime ,  which  crystallises  with  difficulty,  but  forms  transparent  crystals 
containing  ether,  which  break  up  at  35°  and  then  melt  at  90°.  With 
benzenesulphonic  chloride,  the  a-oxime  yields  benzaldehyde  and 
furfuronitrile ;  the  /3-oxime  yields  a  carbylamine.  This  determines 
the  following  configuration  for  the  oximes  : 


a. 


0R*CHPh*(>C40H 

I  !  4 

OH-N 


3  . 
> 


A 


OH'CHPh*  C  *C4OHo 
i  i  4  3 

N-OH 


Acetyl-a-benzofuroinoxime}  C14H1304N,  crystallises  from  benzene  and 
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melts  at  115°;  acetyl- ft -fur  oinoxime  forms  needles  and  melts  at 
96°. 

The  compound  of  phenylcarbimide  with  a-benzofuroinoxime, 
Ci9Hi0O4N2,  forms  an  uncrystallisable  syrup  ;  the  ft- compound  crystal¬ 
lises  from  dilute  alcohol  and  melts  at  138°. 

In  each  pair  of  oximes  here  studied,  the  a-isomeride,  in  which 
the  hydroxyl  and  CHIPOH  groups  occupy  the  exposition,  has  a 
higher  melting  point  and  is  less  soluble  than  the  /5-oxime. 

G.  H.  D. 


Derivatives  of  DihydroXbenzofuran.  Alfred  Guyot  and 
J.  Catel  ( Compt .  rend .,  1905,  140,  254 — 256.  Compare  Haller  and 
Guyot,  Abstr.,  1904,  i,  660). — Methylphthalate  or  methyl  e-benzoyl- 
benzoate  react  with  magnesium  phenyl  bromide  to  give  2 -hydroxy- 


__£ph  — ^ 

1  : 1  :2 -triphenyl-\  :  2-dihydroisobenzofuran ,  C6H4<^Qpk,Qj^^O,  me^ 


ing  at  118°,  and  the  same  compound  is  obtained  by  the  condensation 
of  magnesium  phenyl  bromide  with  diphenylphthalide  according  to  the 


equation  C6H4<j^_hi>0  +  MgPhBr  =  C6H4<^§^Br)>0 

n  TT  — CPh2— ■ Sn 
Jfi4\cPh(OH)^U- 

The  authors  find  that  diphenylphthalide  is  formed  as  an  intermediate 
compound  in  the  first  reactions,  methyl  phthalate  yielding  first  benz- 
oylbenzoic  acid,  and  then  diphenylphthalide,  by  the  action  of  a  small 
quantity  of  magnesium  phenyl  bromide,  whilst  methyl  benzoylbenzoate 
yields  diphenylphthalide  and  o-dibenzoylbenzene  under  similar  con¬ 
ditions.  2-Hydroxy- 1  : 1  :  2-triphenyl-l  :  2-dihydroisobenzofuran  con¬ 
denses  readily  with  phenols  or  aromatic  amines  to  give  derivatives  of 

the  type  C6H4<Cqp^q  p^X),  where  It  =  *NMe2,  *NH2,  *OH, 

&c.,  the  compounds  with  dimethylaniline,  phenol,  and  aniline  melting  at 
177°,  167°,  and  200°  respectively,  and  is  reduced  by  sodium  amalgam 
in  alcoholic  solution,  yielding  o-benzhydryltriphenylcarbinol , 


c„n4< 


CPlvOH 

CHPh-OH’ 


melting  at  150°. 


M.  A,  W. 


9-Phenylxanthen.  Richard  Meyer  (Z?er.,  1905,  38,  450 — 453. 
Compare  Meyer  and  Saul,  Abstr.,  1893,  i,  471  ;  Ullmann  and  Engi, 
Abstr.,  1904,  i,  682). — 9-Phenylxanthen,  prepared  by  distilling  fluoran 
with  zinc  dust,  melts  at  138 — 139°,  and  that  prepared  by  reducing 
phenylxanthydrol  at  144 — 145°.  The  two  products  resemble  one 
another  in  all  respects  except  the  melting  point.  C.  H.  D. 


Dibromo-additive  Compounds  of  the  Cinchona  Alkaloids. 

A.  Christensen  (J.  pr.  Chem .,  1905,  [ii],  71,  1 — 29.  Compare  Abstr., 
1904,  i,  184  ;  Comstock  and  Koenigs,  Abstr.,  1892,  1010). — Two 
isomeric  cinchonidine  dibromides  are  foimed  by  adding  bromine  to  the 
alkaloid  in  hydrogen  bromide  and  glacial  acetic  acid  solution ;  a-cin- 
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chonidine  dibromide  crystallises  out  as  the  hydrobromide  ;  the  /3-iso- 
meride  is  precipitated  from  the  mother  liquor  as  the  insoluble  nitrate. 

a-Cinchonidine  di  bromide  crystallises  in  large,  thin,  rhombic, 
often  hexagonal  leaflets,  blackens  at  about  200°,  melts  at  about 
225°,  is  optically  inactive,  and  evolves  only  traces  of  hydrogen 
bromide  when  boiled  with  alcohol.  The  nitrate, 

Ci9H220N2Br2,2HN°3,2H20, 

crystallises  in  rosettes  or  sheaves  of  long,  prismatic  needles  (Abstr., 
1901,  i,  481);  the  hydrobromide,  C]9H220N2Br2,2HBr,2H20,  forms 
a  yellow  powder  consisting  of  microscopic  prisms ;  the  perbromide, 
Ci9H22ON2Br2,2HBr,Br2,  crystallises  in  yellow,  quadratic  leaflets;  the 
sulphate ,  (Cl9H220N2Br2)2,H2S04,3H20,  crystallises  in  long  needles  or 
prisms,  is  almost  insoluble  in  cold  water,  but  dissolves  easily  in  dilute 
sulphuric  acid,  with  formation  of  an  acid  sulphate.  When  treated 
with  concentrated  sulphuric  acid,  a-cinchonidine  dibromide  forms  a 
sulphonic  acid,  which  crystallises  in  long,  thin  needles,  evolves 
hydrogen  bromide  when  boiled  with  alcoholic  potassium  hydroxide, 
and  forms  an  insoluble  nitrate,  C]9H210N2Br2‘S03H,HK03,H20. 

/3-Cinchonidine  dibromide  crystallises  in  long  prisms,  blackens  at  about 
200°,  melts  at  about  210°,  has  [a]D  -  135°  in  2T5  per  cent,  solution  in  a 
mixture  of  chloroform  and  alcohol,  and,  when  boiled  in  90  per  cent, 
alcohol,  is  partly  converted  into  bromocinchonidine.  The  nitrate , 
C19H220N2Br2,2HN03,H20,  crystallises  in  microscopic,  rhombic  plates  or 
from  boiling  water  in  short  prisms  (compare  Abstr.,  1904,  i,  520); 
the  hydrobromide ,  C19H220N2Br2,2HBr,3H20,  crystallises  in  long,  white, 
sharp  needles  ;  the  perbromide ,  C19H220N2Br2,2HBr,Br4,H20  (?),  crys¬ 
tallises  in  prisms  and  is  reduced  with  aqueous  sulphurous  acid  to 
/3-cinchonidine  d. bromide  ;  the  sulphate , 

(C19H220N2Br2)2,H2S04,7H20  (?), 

crystallises  in  needles  and  at  100 — 105°  is  partly  converted  into  the 
sulphonic  acid  ;  the  insoluble  acid  sulphate ,  C19H220N2Br2,2H2S04, 
formed  when  an  excess  of  sulphuric  acid  is  added  to  the  solution  of 
the  /3-dibromide  in  dilute  sulphuric  acid,  crystallises  in  thin,  colour¬ 
less  hexagonal,  rhombic  leaflets.  The  sulphonic  acid ,  formed  by  the 
action  of  concentrated  sulphuric  acid,  does  not  form  an  insoluble 
nitrate  or  hydrobromide. 

Both  cinchonidine  dibromides  yield  the  same  dibromocinchonidine  and 
bromocinchonidine  (Abstr.,  1904,  i,  520).  Comstock  and  Koenigs’ 
a-  and  /3-cinchonine  dibromides  (Abstr.,  1887,  281)  are  formed  by 
the  action  of  bromine  on  the  alkaloid  in  hydrogen  bromide  and  glacial 
acetic  acid  solution ;  the  hydrobromide  of  the  a-isomeride  crys¬ 
tallises  from  the  reaction  solution,  whilst  the  /3-isomeride  is  precipi¬ 
tated  on  addition  of  ammonia  to  the  mother  liquors.  a-Cinchonine 
dibromide  crystallises  in  tufts  of  small  leaflets  and  has  [a]D  +179*4° 
in  2*05  per  cent,  solution  in  a  mixture  of  chloroform  and  alcohol.  The 
nitrate ,  C19H220N2Br2,2HN03,H20,  crystallises  in  feathery  aggregates 
of  needles  and  is  only  slightly  soluble  in  cold  water ;  the  hydro 
bromide,  C49H22OK2Br2,2HBr,  crystallises  in  long,  prismatic  needles  or 
pointed  prisms  ;  the  perbromide,  C19H22ON2Br2,2HBr,Br2,  formed  by 
the  action  of  an  excess  of  bromine  on  the  a-dibromide  in  hydrogen 
bromide  and  glacial  acetic  acid  solution,  crystallises  in  microscopic- 
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yellow  needles ;  the  sulphate  is  only  slightly  soluble  in  water,  but 
easily  soluble  in  an  excess  of  dilute  sulphuric  acid. 

/5-Cinchonine  dibromide  forms  a  granular,  partly  crystalline  powder, 
has  [ a]D  4-107’5°  in  1  per  cent,  solution  in  a  mixture  of  chloro¬ 
form  and  alcohol,  and,  when  boiled  with  alcohol,  is  partly  converted 
into  bromocinchonine.  The  nitrate ,  CigH220N2Br2,2HN03,H20,  crys¬ 
tallises  in  long,  thin  plates ;  the  hydrobromide ,  CigH22OY2Br2,2HBr, 
forms  small  crystals  resembling  octahedra  ;  the  sulphate  resembles 
the  a-salt.  Both  cinchonine  dibromides,  when  treated  with  alcoholic 
potassium  hydroxide,  yield  the  same  bromocinchonine.  G.  Y. 


.Action  of  Methyl  Iodide  on  the  ^oNitroso-compounds  of 
Cinchotoxine  and  Quinotoxine.  Georg  Bohde  and  G.  Schwab 
(Her.,  1905,  38,  306 — 320.  Compare  von  Miller  and  Bohde,  Abstr., 
1901,  i,  95). — iso  Nitrosomethylcinchonine, 

N<ck-tH>°-C(N-0H)-C0-CM<CHlcH:CH2).c?:>NMe’ 

obtained  by  the  action  of  amyl  nitrite  and  sodium  ethoxide  on  methyl- 
cinchonine  dissolved  in  absolute  alcohol,  crystallises  from  ethyl  acetate 
in  colourless  prisms,  melts  at  158 — 159°,  and  is  best  purified  through 
the  hydrochloride ,  C20H24O2Y3Cl,  which  separates  from  alcohol  on 
adding  chloroform  in  crystals  containing  the  latter,  and  melts  and 
decomposes  at  about  230°. 

isoNitrosomethylcinchonine  hydriodide ,  C20H24O2YgI,  resembles  the 
hydrochloride  in  separating  with  chloroform  of  crystallisation,  and  melts 
and  decomposes  at  about  180°. 

iso Nitrosomethylcinchonine  methiodide , 


separates  from  methyl  alcohol  in  slightly  red  crystals  and  melts 
and  decomposes  between  228°  and  235°.  iso  Nitro  so  cinchotoxine 


hydriodide ,  GigH2202NgI,  prepared  from  fsonitrosocinchotoxine,  melts 
at  85°,  subsequently  solidifies,  and  then  melts  and  decomposes  at 


210°. 


The  methiodide,  C19H2102N3,MeI,  described  by  von  Miller  and  Bohde 
( loc .  cit.),  is  really  identical  with  the  isonitrosomethylcinchonine 
methiodide  just  described  ;  this  would  explain  the  abnormal  properties 
it  was  supposed  to  possess.  The  action  of  methyl  iodide  on  iso- 
nitrosocinchotoxine  thus  gives  rise  to  the  methiodide  and  hydriodide  of 
isonitrosomethylcinchonine  and  to  ^onitrosocinchotoxine  hydriodide. 

iso Nitrosoquinotoxine  hydriodide ,  C20H24O3N3I,  prepared  by  adding 
the  requisite  quantity  of  sodium  acetate  to  a  solution  of  the 
dihydriodide,  melts  at  102 — 105°,  and,  after  solidification,  at  217°.  iso- 
Nitrosomethylquinine,  prepared  by  the  action  of  amyl  nitrite  on 
methylquinine,  is  identical  with  ^sonitrosomethylquinotoxine  {loc,  cit.)  ; 
it  separates  from  benzene  in  wedge-shaped  crystals  containing  benzene 
and  melting  at  69 — 71°,  but  when  free  from  benzene  it  melts  at  156°. 
The  hydriodide ,  C21H9(303]Nr3I,  of  ^sonitrosomethylquinotoxine  crystal¬ 
lises  from  alcohol  and  melts  at  207°;  the  methiodide ,  C22H2803N8I, 
crystallises  from  alcohol  in  slender  needles  or  in  nodules,  and  melts  and 
decomposes  at  about  163°.  The  action  of  methyl  iodide  on  {sonitroso- 
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quinotoxine  dissolved  in  chloroform  gives  fsonitrosomethylquinotoxine 
methiodide  and  i'sonitrosomethylquinotoxine  hydriodide. 

W.  A.  D. 

Harmine  and  Harmaline.  Otto  Fischer  and  Christian  Buck 
(Ber.,  1905,  38,  329—335.  Compare  Abstr.,  1901,  i,  405).— When 
harminic  acid  is  heated  with  concentrated  hydrochloric  acid  for  several 
hours  at  190 — 200°,  it  loses  only  one  carboxyl  group  and  gives  apo- 
harminecarboxylic  acid ,  which  crystallises  from  hot  water  in  slender 
needles  or  small  plates  and  is  both  acid  and  basic  in  its  properties  ;  the 
hydrochloride ,  C9H802N2,HC1,  platinichloride ,  and  aurichloride  are  well 
defined  substances.  When  heated  at  330°,  the  acid  loses  carbon 
dioxide  and  gives  c^oharmine  ;  towards  reducing  agents,  for  example, 
hydriodic  acid  or  sodium  in  boiling  amyl  alcohol,  the  acid  is  very  stable. 
Methylarpoharminecarboxylic  acid ,  C]0H10O2£72,  prepared  either  by 
methylating  o/?oharminecarboxylic  acid  or  by  heating  methylharminic 
acid  with  concentrated  hydrochloric  acid  at  190°  for  2  hours,  gives  a 
hydrochloride,  C10H10O2N2,HCl,H2O,  crystallising  in  colourless  plates, 
and  a  hydriodide,  C10H10O2N2,HI,  crystallising  in  needles.  Nitroa.po- 
harminecarboxylic  acid,  CgH704N3,  prepared  by  direct  nitration, 
crystallises  from  water  in  nearly  colourless  prisms  and  begins  to 
decompose  at  about  190°.  Nitroarpoharmine  nitrate, 

C8Hv02N3,HN03,£H20, 

crystallises  in  reddish-yellow,  nodular  aggregates.  On  methylation, 
nitroa^oharmine  gives  nitromethylsupoharmine,  C9H902!N3,  which  crystal¬ 
lises  from  dilute  methyl  alcohol  and  decomposes  at  about  225° ;  the 
hydriodide,  C9H902N3,HI,  forms  yellow  leaflets,  the  aurichloride  melts 
at  174°,  and  the  platinichloride,  with  2H20,  decomposes  at  240 — 245°. 
Nitroa^oharmine  is  not  changed  when  boiled  with  chromic  acid  in 
acetic  acid  solution  ;  on  reduction  with  tin  and  hydrochloric  acid,  it 
gives  aminoarpoharmine,  which  was  isolated  as  the  platinichloride, 

C8HnN?PtCl6 ; 

this  crystallises  in  golden-yellow  prisms  and  decomposes  at  270°. 

Dihydroapoharmine  picrate,  C8H10O2,C6H3O7N3,  is  a  crystalline  salt 
which  is  of  service  in  purifying  the  base. 

When  concentrated  sulphuric  acid  is  added  to  harmine  dissolved  in 
acetic  anhydride,  a  harmine-N -sulphonic  acid,  C13H1204N2S,  is  obtained, 
which  crystallises  in  slender  needles  and  is  decomposed  by  boiling 
dilute  hydrochloric  acid,  giving  sulphur  dioxide  and  harmine  hydro¬ 
chloride.  W.  A.  D. 

Chloro-derivatives  of  Strychnine.  Gaetano  Minunni  and 
F.  Ferrulli  ( Gazzetta ,  1904,  34,  ii,  364 — 373). — The  following 
derivatives  of  the  tetrachlorostrychnine  obtained  by  Minunni  and 
Ortoleva  (Abstr.,  1900,  i,  309)  have  been  prepared. 

The  hydrochloride,  C21H1802N2C14,2H20,  separates  from  acetic  acid 
solution  in  white,  acicular  crystals,  which  are  only  slightly  soluble  in 
the  ordinary  solvents  and  begin  to  lose  hydrogen  chloride  at  100°, 
although  at  260°  they  are  still  unmelted.  The  free  base  ( +  H20)  melts 
and  decomposes  at  165 — 170°.  Th e  phenylhy dr azone, 

C21H18°K2Cl4:N2HPh, 
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separates  from  alcohol  in  minute,  yellow  crystals,  which  do  not  melt 
at  260°  and  are  soluble  in  alcohol,  benzene,  or  ethyl  acetate  and  to  a 
slight  extent  in  ether.  The  acetyl  derivative,  C21Hl702lSr2Cl4Ac,  which 
is  very  readily  soluble  in  ethyl  acetate,  and  to  a  less  extent  in  alcohol 
or  benzene,  begins  to  turn  brown  at  about  140°  and  melts  without 
decomposing  at  180 — 197°.  The  benzoyl  derivative,  C21Hl7OJST2Cl4Bz, 
separates  from  ether  in  crystals  which  turn  brown  at  about  150°,  blacken 
at  220°,  and  do  not  melt  at  260° ;  it  dissolves  slightly  in  alcohol,  and 
readily  in  ethyl  acetate,  benzene,  or  acetic  acid.  Another  benzoyl 
derivative  (with  H20)  was  also  prepared  which  separates  from  alcohol 
in  pale  yellow  crystals  softening  at  130°  and  melting  and  decomposing 
at  150 — 155°  ;  it  is  soluble  in  ether,  alcohol,  acetic  acid,  and  ethyl 
acetate.  The  action  of  excess  of  acetyl  chloride  on  tetrachloro- 
strychnine  in  pyridine  solution  yields  diacetyltrichlorostrychnine , 
C21H1502lSr2Cl3Ac2,  which  separates  from  ether  or  alcohol  in  white, 
acicular  crystals  melting  and  decomposing  at  185°  and  dissolving  in 
ethyl  acetate  or  acetic  acid.  Tetrachlorodinitrostrychnine , 

C21H1602N2C14(N02)2, 

is  deposited  from  alcohol  in  microscopic  crystals,  which  turn  brown  at 
about  170°,  do  not  melt  at  260°,  and  dissolve  readily  in  acetic  acid  or 
ethyl  acetate  and  to  a  slight  extent  in  ether  or  benzene.  T.  H.  P. 

Action  of  Chlorine  on  Brucine  in  Glacial  Acetic  Acid 
Solution.  Gaetano  Minunni  and  R.  Ciusa  ( Gazzetta ,  1904,  34,  ii, 
361 — 363). — By  passing  chlorine  into  a  solution  of  brucine  hydrate  in 
glacial  acetic  acid,  hexachlorobrucine  hydrochloride , 

"  ^  O23H20O4]Sr2Cl6,HCl, 

is  obtained  as  a  white,  crystalline  powder,  turning  red  in  the  light, 
and  dissolving  in  alcohol,  ethyl  acetate,  ammonia,  or  potassium 
hydroxide  solution,  or  in  concentrated  sulphuric  acid  with  evolution  of 
hydrogen  chloride.  The  base  is  a  white  powder,  which  is  turned 
yellow  by  light  and  is  soluble  in  ether,  benzene,  alcohol,  ethyl  acetate, 
or  chloroform.  Both  the  base  and  its  hydrochloride  turn  brown  at 
about  120°,  blacken  at  about  200°,  and  are  still  unmelted  at  260°.  They 
are  not  attacked  by  concentrated  nitric  acid. 

By  G.  Coronedi.  The  hydrochlorides  of  tetrachlorostrychnine  and 
hexachlorobrucine  are  non-poisonous  and  quite  innocuous  to  dogs. 

T.  H.  P. 

8-Aminoparaxanthine  and  its  Derivatives.  C.  F.  Boehringer 
&  Sohne  (D.R.-P.  156901.  Compare  following  abstract). — 8-Chloro- 
paraxanthine  reacts  with  ammonia  at  150 — 155°  in  alcoholic  solution 
to  form  8-aminoparaxanthine>  C7H702N4*ISrH2,  which  blackens  at  350° 
without  melting.  The  sodium  salt  forms  colourless  needles.  8 -Methyl- 
aminoparaxanthine  sinters  at  350°  and  melts  and  decomposes  at  370°. 
8 -Dimethylaminoparaxanthine  forms  long  needles  and  melts  at  225°  ■ 
the  crystalline  sodium  salt  dissolves  readily  in  water.  8-Anilino- 
paraxanthine  melts  and  decomposes  at  about  340°.  G.  H.  D . 

8-Aminotheophylline  and  its  Alkyl  and  Aryl  Derivatives. 
C.  F.  Boehringer  &  Sohne  (D.R.-P.  156900). — 8-Chlorotheophylline 
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reacts  with  ammonia  or  amines  on  heating  in  alcoholic  solution  at  150°, 

although  less  readily  than  8-chlorocaffeine. 

,  .  7  y  NMe-CO-C-NH.  „  , 

8 -Ammotheophylhne,  *iSH2,  forms  needles  and 


becomes  brown  at  310°,  slowly  melting  and  decomposing.  8 -Anil- 
inotheophylline  crystallises  from  alcohol  in  colourless  needles  and 
melts  at  320°.  8 -Dimethylaminotheopliylline  forms  long  needles  and 

melts  at  about  330°  to  a  colourless  liquid.  All  these  derivatives  form 
salts  with  both  acids  and  bases.  C.  H.  D. 


Attempt  to  Synthesise  Haemopyrrole.  L.  A.  Tschugaeff  and 
N.  A.  Schloestnger  (J.  Russ.  Rhys.  Chem.  Soc .,  1904,  36, 

1258 — 1268). — A  close  connection  exists  between  haemoglobin  and 
chlorophyll,  since  both  contain  a  pyrrole  nucleus  and  both  are  capable 
of  yielding  haemopyrrole  under  certain  conditions.  From  the  work  of 
Kiister  (Abstr.,  1900,  i,  68  ;  1901,  i,  58  and  298  ;  1902,  i,  845),  it  seems 
probable  that  haemopyrrole  is  3-methyl-4-propylpyrrole.  In  an  attempt 
to  synthesise  the  latter  compound,  the  author  has  prepared  the  follow 
ing  pyrrole  derivatives. 

2-Methyl-5-isopropylpyrrole  (see  Tiemann  and  Semmler,  Abstr., 
1897,  i,  247)  resembles  haemopyrrole  in  yielding  a  mercury  compound, 
(C8H12N)2Hg,4HgCl2,  but  differs  from  it  in  its  other  reactions. 

The  interaction  of  ethyl  sodiopropylmalonate  and  ethyl  a-bromo- 
propionate  yields  the  ester ,  C02Et*CHMe,CPr(C02Et)2,  which  boils  at 
276 — 282°  and  is  a  viscous  liquid  with  the  characteristic  odour  of 
polycarboxylic  esters.  Hydrolysis  of  this  ester  by  means  of  sodium 
hydroxide  yields  a-methyl-fi-propylsuccinic  acid , 

C02H*CHMe*CHPr*C02H, 

which  crystallises  from  water  in  long  needles  melting  at  156 — 157° 
and  is  readily  soluble  in  alcohol,  ether,  and  most  other  organic  solvents  ; 
when  gently  heated,  it  sublimes.  The  silver  salt  of  this  acid, 
C6H12(C02Ag)2,  forms  a  heavy,  curdy  precipitate  and  the  ammonium 
salt  a  micro-crystalline  precipitate  soluble  in  water ;  the  sodium , 
potassium ,  uranium ,  lead ,  copper ,  and  iron  salts  were  prepared.  On 
heating  the  ammonium  salt  for  some  time  at  its  melting  point  and  sub¬ 
sequently  distilling  under  diminished  pressure,  it  yields  the  cor¬ 


responding  imide,  NH< 


COCMe 
COCPr  ’ 


which  boils  at  167 — 168°  under 


20  mm.  pressure  and  sets  to  a  crystalline  mass  melting  at  51 — 53°. 
The  transformation  of  this  imide  into  3-methyl-4-propylpyrrole  is 
attended  with  difficulty,  the  reaction  being  possibly  brought  about  to 
some  slight  extent  by  heating  the  imide  with  phosphorus  trisulphide 
or  pentasulphide.  T.  H.  P. 


Ethyl  l-Camphyl-2 :5-dimethylpyrrole-3 : 4-dicarboxylate  and 
its  Derivatives.  Carl  Bqlow  ( Ber .,  1905,  38,  189 — 193.  Compare 
Knorr  and  Biilow,  Abstr.,  1884,  1381). — Ethyl  diacetylsuccinate 
readily  condenses  with  an  acetic  acid  solution  of  camphylamine 
yielding  ethyl  1  -campkyl-2  :  5 -dimethylpyr  role-3  :  4- di carboxyl  ate, 


CH — CH2 
CMe*CMe2 


>CH-CH2-CH2*N< 


CMe:C-CG2Et 

CMe:C-COaEt 


> 


r  2 
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which  crystallises  in  large,  glistening  plates  melting  at  78°.  It 
dissolves  in  most  organic  solvents,  is  odourless  and  tasteless,  and 
on  hydrolysis  with  aqueous  alcoholic  potash  yields  the  potassium  salt, 
from  which  the  acid  may  be  obtained  by  addition  of  acetic  acid.  The 
acid  melts  and  decomposes  at  204°,  and  on  titration  with  standard 
potassium  hydroxide  in  presence  of  phenolphthalein  behaves  as  a 
monobasic  acid.  It  dissolves  readily  in  alcohol  or  acetic  acid,  but  is 
reprecipitated  on  the  addition  of  water,  and  is  only  sparingly  soluble 
in  benzene.  The  ammonium  salt  crystallises  in  colourless,  slender 
needles,  is  readily  soluble  in  hot  water,  and  its  solution  yields  pre¬ 
cipitates  with  solutions  of  calcic,  ferric,  or  cupric  chlorides  and  with 
silver  nitrate. 

When  heated  at  204 — 210°,  the  acid  is  decomposed  yielding  l-cam- 
phyl- 2  :  5-dimethylpyrrole  in  the  form  of  a  viscid,  yellow  oil,  which  dis¬ 
solves  readily  in  most  solvents.  Its  alcoholic  solution,  when  warmed 
with  ferric  chloride  solution,  is  turned  an  intense  orange-yellow  colour, 
and  a  pine  shaving  dipped  in  the  solution  gives  a  violet-red  coloration 
with  concentrated  hydrochloric  acid.  J.  J.  S. 

4-Methylpyridine.  Felix  B.  Ahrens  ( Ber 1905,  38,  155 — 159). 
— The  high  boiling  fraction  of  commercial  “  /?-picoline  ”  was  added  to 
the  calculated  amount  of  30  per  cent,  alcoholic  hydrochloric  acid,  when 
2  :  6-dimethylpyridine  hydrochloride  separated,  whilst  from  the  filtrate 
the  double  salt  of  mercuric  chloride  and  4-methylpyridine  was  pre¬ 
pared.  3-Methylpyridine  is  as  chemically  active  as  the  corresponding 
1 -compound. 

4 : 4' -Dimethyldijyyr idyl,  prepared  by  the  action  of  sodium  on 
4-methylpyridine,  was  identified  by  conversion  into  its  various  salts. 
The  aur [chloride  does  not  melt  sharply ;  the  platinichloride  begins 
to  decompose  at  250°  ;  the  mercurichloride  melts  at  185°,  whilst  the 
picrate  melts  and  decomposes  at  194°. 

4- Allylpyridine  mercurichloride ,  prepared  from  the  product  obtained 
by  interaction  of  4-methylpyridine  and  paraldehyde,  crystallises  in 
needles  and  melts  at  150°.  The  hydrochloride  forms  transparent  crys¬ 
tals  and  melts  and  decomposes  at  247°.  The  base  is  a  colourless 
liquid  and  boils  at  200 — 202° ;  its  platinichloride  melts  and  decom¬ 
poses  at  206° ;  its  aurichloride  melts  and  decomposes  at  174°,  whilst  its 
picrate  melts  and  decomposes  at  169 — 170°. 

4-Allylpyridine  was  reduced  by  sodium  ethoxide,  the  reduction  pro¬ 
duct  converted  into  its  nitroso-derivative,  from  which  4-coniine  hydro¬ 
chloride  was  prepared.  4 -Coniine  is  a  colourless  liquid  and  boils  at 
178 — 180°.  Its  platinichloride  and  hydrochloride  were  analysed. 

A.  McK. 

4  Stilbazole.  Conrad  Friedlander  (Ber.,  1905,  38,  159 — 160. 
Compare  preceding  abstract). — 4- Stilbazole ,  prepared  by  the  condensa¬ 
tion  of  4-methylpyridine  and  benzaldehyde,  separates  from  alcohol  in 
glistening  leaflets  and  melts  at  127°.  Its  hydrochloride  forms 
yellowish-green  needles  and  melts  at  204° ;  the  hydrobromide  forms 
brownish-red  needles  and  melts  at  174°;  the  picrate  melts  at  213°; 
the  hydrogen  tartrate  melts  at  164 — 165°;  the  zincochloride  forms 
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yellow  needles,  which  soften  at  about  230°  and  melt  at  250° ;  the  auri- 
chloride  forms  red  needles  and  melts  at  205° ;  the  platinichloride  melts 
at  310°  ;  the  bromine  additive  compound ,  C13HnNBr2,  melts  indefinitely 
at  228—230°.  A.  McK.  ‘ 

4*PyrophthaIone.  Erich  During  ( Ber .,  1905,  38,  161 — 164. 
Compare  preceding  abstracts;  Eibner,  Abstr.,  1901,  i,  348,  611  ; 
Huber,  Abstr.,  1903,  i,  576). — 4 -Pyrophthalone, 

CO<r°">C:CH-C5NH4, 

06-0-4 

prepared  by  the  condensation  of  4-methylpyridine  and  phthalic  anhy¬ 
dride  by  zinc  chloride,  separates  from  a  mixture  of  ethyl  alcohol  and 
glacial  acetic  acid  in  glistening,  orange-coloured  needles,  which  begin 
to  decompose  at  250°.  The  hydrochloride  forms  red  needles ;  the 
mercuric  chloride  double  salt  forms  orange-red  needles  which  decompose 
at  about  271°;  the  platinichloride  begins  to  decompose  at  260°.  The 
sodium  salt  is  crimson. 

Stilbazyl  alcohol ,  OH-CH2-C6H4-CH:CH-C5lSrH4,  prepared  by  the 
reduction  of  4-pyrophthalone  in  glacial  acetic  acid  solution  by  zinc 
dust,  forms  the  hydrochloride ,  which  is  bright  yellow  and  begins  to 
decompose  at  210°  ;  the  hydrobromide  decomposes  at  230°  ;  the  nitrate 
melts  at  160 — 165°;  the  aurichloride  decomposes  at  165 — 167°;  the 
platinichloride  melts  and  decomposes  at  185°. 

Tetrachloro-A-pyrophthalone ,  00^^77  OH  *C5lSrH4,  prepared 

from  4-methylpyridine  and  tetrachlorophthalic  anhydride,  forms  a  dark 
green  powder.  A.  McK. 

Reduction  Products  of  4'-Methyl-4-stilbazole.  4-w-Trichloro- 
hydroxypropylpyridine.  Erich  During  (Ber.,  1905,  38, 

164 — 167.  Compare  preceding  abstracts). — A' -Methyl- A-stilbazole, 
C6H4Me*CH!CH*C5lSrH4,  prepared  by  the  condensation  of  4-methyl¬ 
pyridine  with  £>-tolualdehyde,  separates  from  alcohol  in  white 
crystals,  which  soften  at  80°  and  melt  at  101 — 102°.  Its  hydro¬ 
chloride  melts  at  120°;  its  hydrobromide  melts  at  176 — 177°;  its 
mercurichloride  softens  at  195°  and  begins  to  melt  at  208°;  its 
aurichloride  melts  and  decomposes  at  191°;  its  platinichloride 
melts  and  decomposes  at  193°. 

When  reduced  by  hydriodic  acid  and  red  phosphorus,  4'-methyl-4-stil- 
bazole  forms  A' -methyldihydro-A-stilbazole,  C6H4Me*CH2*CH2  •C5NH4,  a 
colourless  liquid  which  boils  at  220°  under  80  mm.  pressure ;  the 
hydrochloride  softens  at  135°  and  begins  to  melt  at  140°  ;  the  hydro¬ 
bromide  melts  at  149 — 150°;  the  hydriodide  softens  at  132°  and 
melts  at  138°;  the  mercurichloride  melts  indefinitely  at  110°;  the 
aurichloride  melts  at  1 55°  ;  the  platinichloride  melts  and  decomposes 
at  194°. 

A' -Methyl- A- stilbazoline,  C6H4Me*CH2*CH2*C5NH10,  prepared  by  the 
reduction  of  4'-methyl-4~stilbazole  by  sodium  ethoxide,  is  a  colourless 
liquid  which  boils  at  215°  ;  its  platinichloride  melts  and  decomposes  at 
205°. 

A-ui-  Trichloro-fi-hydroxypropylpyridine ,  CC13*  CH(OH )  •  CH2*  C5NH4 , 
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prepared  from  4-methylpyridine  and  chloral,  forms  glistening  plates 
and  melts  at  160°;  its  platinichloride  melts  and  decomposes  at  198°. 

A.  McK. 

Pyridine-2  :3  : 4-tricarboxylic  Acid.  Alfred  Kirpal  ( Monatsh ., 
1905,  20,  53 — 64). — The  anhydride  of  pyridine-2  :  3  :  4-tricarboxylic. 
acid  is  formed  when  the  tricarboxylic  acid  is  warmed  with  acetic 
anhydride  at  30 — 40°;  it  melts  at  170°,  and  when  heated  on  the 
water-bath  with  acetic  anhydride  yields  cinchomeronic  anhydride, 
which  is  also  formed  when  the  tricarboxylic  acid  is  boiled  with  acetic 
anhydride  The  tricarboxylic  anhydride  is  therefore  to  be  represented 

CH’OH _ 1 _ OCO 

by  the  formula  ^ ,  TTN  N  and  Meyer’s  anhydride  chloride 


N: 


:C(C09HVC-C0 
OFTCR 

(Abstr.,  1901,  i,  750)  by 


1 1  ^>0.  The  3 -methyl  ester, 


CHICH 

N=C(C02H)-C-C02Me 


•oco9h 
1 1  2 


N— C(COCl)*C*CO 

(compare  Wegscheider,  Abstr.,  1902,  i,  618),  is 

2 1— ■- j  iTXC 

formed  by  warming  the  anhydride  with  methyl  alcohol ;  it  crystallises 
in  glistening  plates,  melts  at  170°,  and  when  heated  with  methyl- 
alcoholic  hydrogen  chloride  yields  the  trimethyl  ester,  which  melts  at 
102°  (m.  p.  97°,  Meyer,  loc.  cit.).  The  action  of  aqueous  ammonia  on 
the  3 -methyl  ester  leads  to  the  formation  of  the  ammonium  salt  of 
the  monamic  acid,  NH2*C0*C5NH2(C02NH4)2,  which  crystallises  in 
colourless,  flat  needles,  loses  1H20  at  100°,  and  melts  and 
decomposes  at  150°.  The  amic  acid,  C8H605N2,  crystallises  in  colour¬ 
less  prisms,  melts  at  180°,  and  when  heated  above  its  melting 
point  yields  cinchomeronimine.  The  dimethyl  ester  melts  at  183° 
(Hint,  Abstr.,  1897,  i,  485,  gives  m.  p.  166°)  and  yields  traces  of  the 
trimethyl  ester  on  prolonged  boiling  with  methyl-alcoholic  hydro¬ 
chloric  acid,  in  agreement  with  the  constitution 

N<c2;c(caS5>0-c0*H- 

Contrary  to  expectation,  the  diethyl  ester  of  pyridine-2  :  3  :  4 -tricarb¬ 
oxylic  acid  yields  diethyl  cinchomeronate  when  heated  at  150 — 160° 
or  with  alcoholic  hydrochloric  acid  under  pressure,  which  points  to 

the  constitution  ^r^ien  warmed  in  a 

reflux  apparatus  with  methyl  iodide  and  aqueous  sodium  carbonate, 
pyridine-2  :  3  :  4-tricarboxylic  acid  yields  the  betaine , 

^C(C09H)-Ov- - CO 

cHr  "  ^c-co2h 


(*), 


CH=NMe- 


.0 


which  crystallises  in  small,  colourless  prisms,  becomes  brown  at  180°, 
melts  and  decomposes  at  220°,  and  when  boiled  with  water  yields 
apophyllenic  acid.  G.  Y. 

Action  of  Allyl  Iodide  on  Tetrahydroquinoline.  Edgar 
Wedekind  ( Ber ,,  1905,  38,  436 — 440). — -The  compound  described 
by  Wedekind  and  Oechslen  (Abstr.,  1903,  i,  116)  as  1-allyltetrahydro- 
quinoline  hydriodide  does  not  contain  allyl,  and  is  really  tetrahydro¬ 
quinoline  hydriodide,  being  formed  by  the  following  reaction : 


C9H10N-CaHri  +  C9H  J  =  C0Hlft:NlI0I  +  C  JT*  +  C9H 


9  “10* 
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the  allyl  group  being  expelled  from  the  tertiary  base  by  tbe  action  of 
ethyl  iodide.  The  reaction  between  allyl  iodide  and  tetrahydro- 
quinoline  proceeds  differently  in  the  presence  or  absence  of  alcohol ; 
in  tbe  first  case,  addition  taking  place  to  form  1-allyltetrahydro- 
quinoline  hydriodide,  and  in  tbe  second  hydrogen  iodide  being  formed, 
which  combines  with  unaltered  tetrahydroquinoline  to  form  the 
hydriodide,  allyltetrahydroquinoline  remaining  as  the  free  base. 

A  repetition  of  the  reaction  between  ethylene  iodide  and  ethyl 
tetrahydrofsoquinolino-2-acetate  (Wedekind,  Abstr.,  1904,  i,  96)  has 
shown  that  the  principal  product  is  the  hydriodide  of  the  ester, 
C28H3804N2I2,  melting  at  153 — 154°.  It  was  not  found  possible  to 
obtain  again  the  iodide  melting  at  168 — 169°.  C.  H.  D. 

7-Aminoquinaldine  [7-Amino-2-methylquinoline].  E.  Alber 
(J.  pr.  Chem.f  1905,  [ii],  71,  39 — 54.  Compare  Doebner  and  Miller, 
Abstr.,  1884,  1373  ;  Gerdeisen,  Abstr.,  1889,  520). — The  action  of 
nitric  acid  of  sp.  gr.  1  '49  on  benzylacetone  at  —18°  leads  to  the 
formation  of  a  mixture  of  p -  and  o-nitrobenzylacetones.  p -Nitro- 
benzylacetone ,  NOg'CgH^CH^CIT/COMe,  crystallises  in  long,  white 
needles,  melts  at  42°,  boils  at  204°  under  13  mm.  pressure,  and  is 
identical  with  Wortsmann’s  product  ( Inaug .  Diss.,  Basel,  1903), 
obtained  by  hydrolysis  of  ethyl  ^-nitrobenzylacetonedicarboxylate. 
Th v phenylhydrazone  of  £>-nitrobenzylacetone  forms  yellow  crystals,  melts 
at  103°,  and  decomposes  on  exposure  to  light,  more  slowly  in  the 
dark. 

op -Dinitrobenzylacetone  is  formed  by  the  action  of  nitric  acid  of 
sp.  gr.  1*52  on  the  mononitro-compounds  in  concentrated  sulphuric 
acid,  or  on  benzylacetone  in  fuming  sulphuric  acid  at  —18°.  It 
crystallises  in  small,  colourless,  rhombic  leaflets,  in  long  prisms,  or  in 
large  plates,  melts  at  58 — 59°,  and,  when  warmed  with  aqueous 
potassium  hydroxide,  forms  a  dark  red  solution. 

A  reduction  of  the  dinitro-compound  with  stannous  chloride  and 
concentrated  hydrochloric  acid  leads  to  the  formation  of  1-amino- 
2-methylquinoline ,  which  crystallises  in  long,  slender,  colourless 
needles,  melts  at  148°,  is  easily  volatile  in  a  current  of  steam,  forms  a 
violet-blue  fluorescent  solution  in  ether,  which  shows  a  green  fluor¬ 
escence  when  poured  into  water,  and  when  diazotised  and  “  coupled  ” 
with  /3-naphthol  in  alkaline  solution  forms  a  dark  red  dye.  The  hydro¬ 
chloride  crystallises  in  microscopic,  yellow  needles  and  dissolves  in 
water  to  a  solution  with  intensely  green  fluorescence ;  the  tin  double 
salt  crystallises  in  leaflets  and  dyes  tannated  cotton-wool  yellow ; 
these  salts  give  the  pine-wood  pyrrole  reaction.  The  benzoyl  deriva¬ 
tive,  C17H140Isr2,H20,  crystallises  in  small,  white  needles,  loses  H20  at 
100°,  melts  at  172 — 173°,  and  forms  a  fluorescent  blue  solution  in 
dilute  hydrochloric  acid.  The  acetyl  derivative,  C12H12OISr2,  crystal¬ 
lises  in  long,  yellow  needles,  melts  at  192°,  is  easily  soluble  in  alcohol, 
but  only  slightly  so  in  benzene  or  petroleum,  dissolves  in  dilute  acids 
to  blue  fluorescent  solutions,  and  gives  the  pine-wood  reaction.  The 
picrate ,  C10H10N2,C6H3O7N3,  crystallises  in  long,  yellow  needles  and 
melts  at  213—214°. 

The  properties  described  show  the  author’s  7-amino-2-meth)l- 
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quinoline  to  be  isomeric,  and  not  identical,  with  Doebner  and  Miller’s 
base  (loc.  cit.),  obtained  by  reduction  of  7-nitro-2-methylquinoline. 


G.  Y. 


a-Naphthoyltetrahydroquinoline.  Julius  von  Braun  ( Ber ., 
1905,  38,  179 — 181).' — a-Naphthoyl  chloride,  prepared  by  the  action 
of  phosphorus  pentachloride  on  a-naphthoic  acid,  is  a  transparent 
liquid  and  boils  at  172 — 173°  under  15  mm.  pressure.  \-a-Naphthoyl- 

tetrahydroquinoline ,  C6H1<Cqj^^  Cl°CII^CH-<  PrePared  by  shaking 

a-naphthoyl  chloride  with  an  alkali  hydroxide  and  tetrahydroquinoline, 
forms  colourless  crystals  and  melts  at  1 15°.  When  the  amide  is  gradually 
heated  at  160°  with  phosphorus  pentachloride,  the  acid  chloride, 


C10Hr- 


cci:n*c6h4*c3h6ci, 


first  formed,  is  transformed  into  naphthoyl-o-y-chloropropylanilide , 

C10H7*CO*NH-C6H4*C3H6C1, 

which  forms  red  crystals  and  melts  at  133°.  A.  McK. 


Constitution  of  a- Naphthindole.  Robert  Pschorr  and  E.  Kuhtz 
(. Btr .,  1905,  38,  217 — 219), — a-Naphthindole  is  easily  prepared,  in  a 
manner  analogous  to  Hinsberg’s  preparation  of  /^-naphthindole  (Abstr., 
1888,  372),  by  distillation  of  a-naphthoxindole  with  zinc  dust,  and  is  iden¬ 
tical  with  Schlieper’s  naphthindole  (Abstr.,  1887,  153,  963).  To  settle 
whether  the  nitrogen  ring  is  attached  to  the  naphthalene  ring  at  the 
1 : 2  or  1 : 8  position,  an  attempt  was  made  to  condense  l-amino-2-ethoxy- 
naphthalene  and  l-aminonaphthalene-8-sulphonic  acid  (in  which  the  2 
and  8  positions  respectively  are  already  occupied)  with  glyoxal  sodium 
bisulphite  by  Hinsberg’s  method.  Only  in  the  latter  compound,  sub¬ 
stituted  in  the  8  position,  was  a  naphthindole  derivative,  a -naphth- 
indoledisulphonic  acid ,  obtained,  which,  on  heating  with  zinc  dust,  was 
converted  into  naphthindole  ;  this  therefore  has  the  constitution 


CfiH4 - C-NH 

i 6  4  ii 

ch:ch*c-ch 


>CH. 


E.  F.  A. 


2  :  2-Dinaphtha  -1:1-  imine  [aa  -  Di  -  /3  -  naphthacarbazole]. 
Victor  Vesely  {Ber.,  1905,  38,  136 — -139.  Compare  Nietzki  and 
Goll,  Abstr.,  1886,  245  ;  Meissenheimer  and  Witte,  Abstr.,  1904, 
i,  193). — 2-Chloro-l-nitronaphthalene,  C10H6O2N  Cl,  prepared  from 

1- nitro-/£-naphthylamine  by  Votocek  and  Zenisek's  method  (Abstr.,  1900, 
i,  19),  crystallises  in  yellow  needles,  melts  at  95*5°,  distils  without  de¬ 
composition  above  360°,  and  is  reduced  by  zinc  dust  in  glacial  acetic 
acid  solution  to  2-ehloro-a-naphthylamine  (Cleve,  Abstr.,  1887,  961). 

2- Bromo-l-nitronaphthalene,  obtained  in  the  same  manner,  crystallises 
in  slender,  yellow  needles,  melts  at  102—103°,  and  distils,  without  de¬ 
composition,  above  360°. 

When  boiled  with  copper  powder  in  nitrobenzene  solution,  2-iodo-l- 
nitronaphthalene  (Meldola,  Trans.,  1885,  47,  521)  yields  1  :1  -dinitro- 
2  : 2-dinaphthyl ,  G20H12O4N2,  which  crystallises  in  colourless  scales, 
commences  to  blacken  at  265°,  melts  at  276°,  and  is  reduced  by  zinc 
dust,  in  glacial  acetic  acid  solution,  to  2  :  2-dinaphtha-l  :  1 -imine, 

n  H  -c-NH-C-aH, 

H— C - C — CH 


CH<r 
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This  is  identical  with  Nietzki  and  Goll’s  dinaphthacarbazole  ( loc .  cit .). 
The  constitution  of  the  two  bases  obtained  by  these  authors  from 

,  ,  ,  ^  TT  ^c(nh2):c~c:c(nhi  TT 

1  : 1-hydrazonaphthalene  must  be  C6H4<^-g- _ 

for  dinaphthyline,  and  NH2*C<^q^^4^^C  ’NH2 

for  naphthidine.  G.  Y. 


Syntheses  in  the  Anthracene  Series  and  New  Dyes. 
Oscar  Bally  ( Ber .,  1905,  38,  194 — 196). — When  /3-aminoanthra- 
quinone  is  condensed  with  glycerol  as  in  the  ordinary  Skraup’s  syn¬ 
thesis,  the  product  is  not  Graebe’s  anthraquinolinequinone  ( Annalen , 
1880,  201,  349),  but  benzanthronequinoline,  C20HnON,  which  crystal¬ 
lises  from  toluene  in  needles  melting  at  251°.  The  same  compound  is 
also  formed  when  anthraquinonequinoline  is  condensed  with  glycerol, 
and  is  represented  by  the  formula 


Anthranol  or  anthraquinone  readily  condenses  with  glycerol,  yield¬ 
ing  benzanthrone  itself,  Cl7H10O,  which  melts  at  170°.  Compounds  of 
this  type,  when  fused  with  alkali,  yield  dyes.  J.  J.  S. 


Azlactones  [Alkylideneoxazolones]  and  their  Transforma¬ 
tions.  Emil  Erlenmeyer,  jun.  ( Annalen ,  1904,  337,  265 — 271. 
Compare  Abstr.,  1902,  i,  595  ;  this  vol.,  i,  131). — Although  a-amino- 
acids  and  their  mono-alkyl  derivatives  readily  yield  dimolecular  anhy¬ 
drides,  hippuric  acid  is  not  capable  of  such  a  reaction,  but  its  alkyl- 
idene  derivatives,  R*CH!C(NHBz)*CO£,TI,  on  the  other  hand,  give 
internal  anhydrides.  Since  these  anhydrides  are  converted  by 
ammonia  into  amides,  R*CH!C(NHBz)*C(>NH2,  which  lose  water  and 
yield  compounds  possessing  the  characters  of  acid  imides,  and  having 

N — CPh 

the  probable  formula  CHPhlO^  ,  it  seems  likely  that  the 

anhydrides  are  formed  from  the  tautomeric  hippuric  acids, 

JR-CH:C[NPh:C(OH)]-CO-NH2, 

and  consequently  are  represented  by  the  formula 

N~CPh 
CHPh:c<oo-(i  . 

The  name  “  azlactone  ”  [alkylideneoxazolone]  is  given  to  such  anhy- 

— CJR 

drides  of  the  general  form  R*CHIC<^  •  ,  a  formula  which 

accounts  for  their  formation  from  a-acylamino-acids  only  and  their 
yellow  colour.  The  latter  depends  not  only  on  the  ring,  but  also 
on  the  nature  and  position  of  the  substituting  groups.  K.  J.  P.  O. 
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Azlactones  [Alkylideneoxazolones]  from  Cinnamaldehyde 
or  Cuminaldehyde  and  Hippuric  Acid.  Emil  Erlenmeyer,  jun., 
and  O.  Matter  ( Annalen ,  1904,  337,  271 — 282.  Compare  preceding 
abstract). — On  heating  cinnamaldehyde,  hippuric  acid,  and  sodium 
acetate  with  acetic  anhydride  at  100°,  the  azlactone  \2-phenyl-4:-cin- 

X— CPh 

namylideneoxazolone],  CHPhlCH’CHIC^^,^  ^  ,  is  obtained  as  orange- 

yellow  needles  melting  at  152°,  which  can  only  be  purified  by  conver¬ 
sion  into  cinnamylidenehippuric  acid,  CHPh.*CH*dEC(NHBz)*C02H, 
by  warming  with  aqueous  sodium  hydroxide  ;  it  crystallises  in  yellow 
needles,  melting  and  decomposing  at  238°,  and  is  reconverted  into  the 
azlactone  by  heating  with  acetic  anhydride.  After  prolonged  heating 
with  hydrochloric  acid  under  pressure  at  120°,  the  acid  is  decomposed 
into  carbon  dioxide,  benzoic  acid,  naphthalene,  and  a-naphthoic  acid. 
The  intermediate  unsaturated  ketonic  acid,  CHPh!CH*CH2*C0*C02H, 
could  not  be  isolated.  The  ethyl  ester  of  cinnamylidenehippuric  acid, 
prepared  by  dissolving  the  acid  in  alcoholic  sodium  hydroxide,  crystal¬ 
lises  in  colourless  needles  melting  at  132°. 

Cuminaldehyde  and  hippuric  acid  yield  the  azlactone  \2-phenyl- 

— QPh 

4 -cumylideneoxazolone],  C6H4Pr£*CHIC<C^Q  ^  ,  which  crystallises 

in  yellow  needles  melting  at  121°.  Cumylidenehippuric  acid , 

C6H4Pr^-CH:C(NHBz)-C02H, 

is  obtained  as  colourless  needles  melting  at  201°  by  dissolving  the 
azlactone  in  sodium  hydroxide ;  the  methyl  ester  forms  crystals  melting 
at  128°,  and  the  ethyl  ester  colourless  needles  melting  at  164°.  The 
amide  prepared  by  treating  the  azlactone  with  ammonia  crystallises 
in  colourless  needles  melting  at  170°.  When  warmed  with  sodium 

N“CPh 

hydroxide,  it  yields  the  imide,  ^H^Pr^CHiCcT  n  JL  ,  which  crys- 

tallises  in  yellow  needles  melting  at  245°.  If  the  azlactone  is  boiled 
for  3  to  4  hours  with  sodium  hydroxide  (3  mols.),  the  sodium  salt  of 
p-iso propylphenylpyruvic  acid ,  C6H4Pr^,CH2,C0*C02H,  is  obtained ; 
the  free  acid  crystallises  in  leaflets  melting  at  78°,  decomposes  in  the 
air, “and  gives  a  green  coloration  with  ferric  chloride.  The  keto-acid 
condenses  with  benzaldehyde  in  the  presence  of  concentrated  hydro - 

CHPirO 

chloric  acid,  yielding  the  oxylactone ,  C6H4Pr£’CH<_  i  ,  which 

AO  "AO 

crystallises  in  colourless  leaflets,  melting  at  212°,  and  giving  a  green 
coloration  with  ferric  chloride.  K.  J.  P.  O. 


Azlactones  [Alkylideneoxazolones]  from  Furfuraldehyde, 
or  Salicylaldehyde  and  Hippuric  Acid.  Emil  Erlenmeyer,  jun., 
and  Werner  Stadlin  (. Annalen ,  1904,  337,  283 — 293.  Compare 
preceding  'abstracts). — Furfuraldehyde  and  hippuric  acid  yield  the 

.  CPh 

azlactone  [2- phenyl-k-furfurylideneoxazolone ],  C4OH3’CH.C<^q  <  ^  > 

which  crystallises  in  golden-yellow  needles  melting  at  171°  ;  by  warm¬ 
ing  with  dilute  sodium  hydroxide,  it  is  converted  into  furfurylidene - 
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hippuric  acid ,  C4OH3*CH!C(NIIBz)  *C02H  ;  the  latter  crystallises  in 
leaflets  melting  at  210°.  The  methyl  ester  is  formed  when  the 
azlactone  is  warmed  with  a  methyl-alcoholic  solution  of  potassium 
hydroxide  and  crystallises  in  leaflets  melting  at  141°,  and  the  ethyl 
ester  in  colourless  needles  melting  at  132 — 133°.  The  amide  is  pre¬ 
pared  by  the  action  of  ammonia  on  the  azlactone,  and  forms  pale 

N==CPh 

yellow  needles  melting  at  184°.  The  imide,  C4OH3’CH.’C<"  1  , 

^CO  *  IS  EL 


prepared  by  warming  the  amide  with  sodium  hydroxide  solution,  is 
an  intensely  yellow,  insoluble  substance  decomposing  at  241°.  The 
piperidide ,  C4OH3'CH!C(NHBz)*CO*C5NH10,  is  obtained  by  warming 
the  azlactone  with  alcoholic  piperidine  solution,  as  colourless  needles 
melting  at  162 — 163°. 


The  interaction  of  salicylaldehyde  and  hippuric  acid  has  been 
previously  studied  by  Plochl,  Wolfrum,  and  Bebuffat  (Ber.,  1885,  18, 
1183),  who  isolated  two  substances,  one  a  yellow  substance,  C32H9407N2 
or  C16H1304N,  which  is  now  shown  to  be  the  azlactone  \2-phenyl- 
k-o-acetoxybenzylideneoxazolone ], 


oac-c6h4-ch:c 


.N=CPh 
'CO -6 


the  other  substance  is  the  colourless  benzoyl  amino  coumar  in, 


C  H 

6  4<^ch:c-nhbz  ’ 


which  was  thought  to  be  benzoyliminocoumarin.  These  two  substances 
are  formed  from  the  normal  primary  product,  benzoylaminocoumaric 
acid ,  0H#C6H4*CHIC(NHBz)*C02H,  which  then  loses  water  in  two 
different  ways,  possibly  from  the  two  stereoisomeric  forms.  The 
substance  which  is  formed  from  the  coumarone  by  the  action  of  sodium 
hydroxide  is  not  salicylglycidic  acid,  but  o -hydroxyphenylpyruvic  acid , 


which  immediately  condenses  to  oxycoumarin,  ^ 


ch2*co 


The  azlactone  is  prepared  by  heating  hippuric  acid,  salicylaldehyde, 
and  sodium  acetate  wTith  acetic  anhydride  on  the  water-bath,  and  is 
contained  in  the  first  alcoholic  extracts  of  the  product,  whilst 


the  benzoylaminocoumarin  is  found  in  the  last  extracts  3  it 


crystallises  in  pale  yellow  leaflets  melting  at  137 — 138°,  and  is  con- 
verted  by  heating  with  10  per  cent,  sodium  hydroxide  into  benzoyl- 
ami  nocoumarin  and  benzoylaminocoumaric  acid, 


oh-c6h4*ch:c(nhbz)-co2h  ; 

the  latter  forms  colourless  crystals  melting  at  185°.  Benzoylamino¬ 
coumarin  crystallises  in  needles  melting  at  172 — 173°,  and  is  insoluble 
in  sodium  carbonate  solution.  When  either  the  azlactone  or  benzoyl¬ 
aminocoumarin  is  boiled  with  sodium  hydroxide,  the  oxycoumarin  is 
obtained  as  needles  melting  at  152°,  which  give  a  green  coloration 
with  ferric  chloride.  It  yields  a  phenylhydrazone ,  C15H1202N2,  which 
crystallises  in  yellow  plates  melting  at  173 — 174°,  and  also  condenses 
with  o-phenylenediamine  giving  the  compound  C15H10ON2,  wfiiich 
crystallises  in  colourless  needles  melting  at  230°.  The  azlactone 
could  not  be  converted  into  an  ester. 
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Attempts  to  obtain  isomerides  of  tyrosine  from  benz  oylamino- 
coumaric  acid  were  not  successful.  K.  J.  P.  0. 

Azlactones  [Alkylideneoxazolones]  formed  in  the  Con¬ 
densation  of  ra-Hydroxybenzaldehyde  or  Anisaldehyde  with 
Hippuric  Acid.  Emil  Erlenmeyer,  jun.,  and  Fritz  Wittenberg 
( Annaien ,  1904,  337,  294 — 301.  Compare  preceding  abstracts). — 
The  acetylazlactone  \Z-phenijl-k-m-acetoxybenzylideneoxazolone\, 

H=CPh 

oac-c6h4-ch:c<co-(i  . 

is  prepared  from  ?ft-hydroxybenzaldehyde  and  hippuric  acid,  and  forms 
crystals  melting  at  145° ;  when  treated  with  sodium  hydroxide,  the 
m -hydroxybenzylidenehippuric  ctcicl,  0H*C6H4#CH!C(NHBz)*C02H,  is 
obtained  as  crystals  melting  at  204°  ;  the  ethyl  ester  crystallises  in 
needles  melting  at  118°;  the  piper idide,  which  is  prepared  by  heating 
the  azlactone  with  alcoholic  piperidine,  crystallises  in  colourless 
needles  melting  at  201°. 

The  corresponding  p-methoxy -compound, 

N— CPh 

OMe-C6H4-CH:C<co>(.  , 

is  prepared  from  anisaldehyde  and  hippuric  acid,  and  crystallises  in 
yellow  needles  melting  at  1 56 *5° ;  when  warmed  with  sodium  hydroxide, 
p-methoxybenzylidenehippuric  acid ,  0Me*C6H4*CH!C(NHBz)*C02H, 
is  formed  as  colourless  needles  melting  and  decomposing  at  225°;  the 
methyl  ester,  prepared  from  the  azlactone  and  methyl  alcoholic 
sodium  hydroxide,  forms  colourless  leaflets  melting  at  153°,  and  the 
amide ,  prepared  from  the  azlactone  and  ammonia,  colourless  crystals 

N— CPh 

The  iniide,  OMe*C6H4*CH!C<^  ,  prepared 


melting  at  1 87c 


from  the  amide  by  the  action  of  sodium  hydroxide,  crystallises  in 
yellow  needles  melting  at  283°.  The  piperidide , 

OMe*C6H4-CH:C(NHBz)-CO*C5NH10, 
prepared  from  the  azlactone  and  alcoholic  piperidine,  crystallises  in 
colourless  leaflets  melting  at  173°.  p -M ethoxy pdienylpyruvic  acid , 
OMe’CgH^CH^CO'COgH,  is  obtained  by  boiling  the  azlactone 
for  several  hours  with  a  slight  excess  of  10  per  cent,  sodium  hydroxide, 
and  crystallises  in  prisms  melting  at  186° ;  it  gives  a  green  coloration 
with  ferric  chloride  and  decomposes  on  keeping.  Its  phenylhydrazone , 
Ci6Hi603N2,  crystallises  in  colourless  leaflets  melting  at  154°.  In  the 
presence  of  concentrated  hydrochloric  acid,  the  keto-acid  condenses 
with  benzaldehyde,  forming  the  a -oxylactone, 

OMe-CfiH4-CH<ggPh;?0, 

which  crystallises  in  prisms  with  1  mol.  of  alcohol,  melting  at  180°. 

K.  J.  P.  O. 


Condensation  of  Pyruvic  Acid  with  Hippuric  Acid.  Emil 
Erlenmeyer,  jun.,  and  E.  Arbenz  ( Annaien ,  1904,  337,  302 — 306. 
Compare  preceding  abstracts). — The  condensation  of  pyruvic  acid  with 
hippuric  acid  was  first  investigated  by  Hoffmann  ( Ber .,  1886,  19, 
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2555),  who  obtained  a  compound  which  is  now  shown  to  be  the 

y — CPh 

carboxylic  acid,  CO^’CMelC^^^  ^  ;  it  forms  colourless  crystals 


melting  at  157°.  By  alkali  hydroxides,  the  acid, 

C02H*  CMe  :C(NHBz)  •  C02H, 

is  probably  formed,  but  on  setting  it  free  from  its  salts  is  immediately 
reconverted  into  the  azlactone.  When  the  azlactone  is  boiled  with 
barium  carbonate,  the  barium  salt,  C12Hc,05NBa,2H0,  is  formed. 

When  treated  with  dilute  sulphuric  acid,  the  azlactone  undergoes 
the  characteristic  decomposition,  ammonia,  benzoic  acid,  and  methyl- 
oxalacetic  acid  being  produced  ;  the  latter,  however,  decomposes  into 
carbon  dioxide  and  methylpyruvic  acid,  which  was  identified  by 
means  of  a  characteristic  barium  salt,  and  its  phenylhydrazone,  and 
in  addition  by  its  conversion  into  scatolecarboxylic  acid  and  scatole. 

K.  J.  P.  0. 


Methylation  of  Dibenzenesulphonebenzidine.  Oscar  Hins- 
berg  ( Ber .,  1905,  38,  554.  Compare  Abstr.,  1893,  i,  168  ;  Willstatter 
and  Kalb,  Abstr.,  1904,  i,  1050). — Dibenzenesulphonedimethylbenz- 
idine,  prepared  by  heating  dibenzenesulphonebenzidine  with  methyl 
iodide,  methyl  alcohol,  and  aqueous  sodium  hydroxide  under  pressure 
at  100°,  melts  at  189 — 190°.  When  the  reaction  takes  place  in  an 
open  vessel,  the  methylation  is  not  complete ;  the  melting  point 
179 — 180°,  previously  observed,  was  that  of  a  mixture  so  obtained. 

G.  Y. 


Action  of  Secondary  Aromatic  Amines  on  Dinitro- 
phenylpyridinium  Chloride.  Theodor  Zincke  and  W.  Wurker 
( Annalen ,  1905,  338,  107 — 1 41). — It  has  been  shown  that  primary 
aromatic  bases  such  as  aniline  interact  with  dinitropyridinium  chloride, 
yielding,  besides  dinitroaniline,  a  red  salt  of  a  univalent  base,  for  which 
either  the  formula  NPh!CH*CH!CH’CHICH*NHPh  or 

CH<CH=CH^>CH'KHPh 

was  suggested.  Konig  imagines  that  the  substance  is  desmotropic, 
and  can  be  represented  by  either  formula.  Similar  compounds  have 
now  been  obtained  by  the  action  of  methylaniline  on  the  pyridinium 
chloride,  which  is  decomposed  by  alkali  hydroxides,  giving  the  aldehyde, 
NMePh’CHICH’CHICH’CHO,  and  methylaniline.  The  original  salt 
must  therefore  have  the  formula 

NMePh-CHiCH-CHICH-CHINMePhCl. 

The  methylaniline  group  can  easily  be  replaced  by  an  oxime  or  hydr- 
azone  group,  or  by  aniline  or  ^-chloroaniline.  These  reactions  are  all 
in  favour  of  the  open  chain  formula. 

Dinitrophenylpyridinium  chloride  is  heated  in  alcoholic  solution  with 
methylaniline  and  the  product  poured  into  dilute  hydrochloric  acid ; 
the  compound  NMePh’CH!CH’CHICH*CH!KMePhCl  crystallises 
with  1^H20  from  water  and  with  HC1  and  3MeOH  from  methyl- 
alcoholic  hydrochloric  acid,  and  melts  and  decomposes  at  116 — 118°; 
it  forms  a  colourless  solution  in  concentrated  sulphuric  acid,  but 
yields  a  red  sulphate,  Its  acetic  acid  solution  gives  a  brownish-red 
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precipitate  with  potassium  dichromate,  and  its  alcoholic  solution  with 
potassium  tri -iodide  a  periodide ,  which  crystallises  in  violet  needles 
melting  and  decomposing  at  170 — 172°. 

Methyl -^-bromoaniline  (which  is  a  yellow  oil  boiliDg  at  136 — 138° 
under  12  mm.  pressure)  and  the  pyridinium  salt  react  giving  the 
compound  CGH4Br*NMe*CH:CH*CH:CH-CH:NClMe*C6H4Br,  which 
crystallises  in  red  leaflets  or  needles,  sintering  at  200°  and  melting 
and  decomposing  at  205 — 208°  ;  it  dissolves  without  colour  in  con¬ 
centrated  sulphuric  acid  ;  on  dilution,  the  sulphate  is  precipitated  as 
red  flocks.  The  platinichloride ,  (CigH19Br2N0)2PtCl6,  is  a  brick-red, 
crystalline  powder  sintering  at  170°,  melting  and  decomposing 
at"  187°. 

When  the  methylaniline  compound  is  boiled  with  20  per  cent,  methyl- 
alcoholic  sodium  carbonate  solution  and  the  product  acidified  with 
acetic  acid,  the  compound  NMePh’CHICH*CH!CH*CHO  is  obtained 
as  yellow  needles  melting  and  decomposing  at  78 — 80°;  it  is  soluble 
in  dilute  acids,  but  rapidly  decomposed  by  them  with  the  formation  of 
methylaniline  ;  it  reduces  an  ammoniacal  silver  solution.  It  yields  an 
oxime  and  a  phenylhydrazone ,  which  are  also  formed  directly  from  the 
original  methylaniline  compound.  It  reacts  with  primary  and  secondary 
arylamines,  and  with  methylaniline  regenerates  the  original  material.  It 
forms  double  salts  and  a  crystalline  platinichloride ,  (C12H14ON)2PtCl6, 
which  is  a  reddish-brown  powder  melting  and  decomposing  at  157 — 160°. 
The  picrate  forms  pale  brown  needles  melting  and  decomposing  at 
142—144°. 

The  aldehyde,  C6H4Br»NMe-CH:CH-CH:CH*CHO,  obtained  in  a 
similar  manner  to  the  compound  just  described,  crystallises  in  yellow  plates 
or  flattened  needles  melting  and  decomposing  at  116 — 117°  ;  its  salts  are 
unstable,  and  the  platinichloride ,  (C12H13ONBr)2,PtClG,  is  a  pale  brown, 
unstable  powder.  The  oxime  crystallises  in  pale  yellow  needles  melting  and 
decomposing  at  115 — 117°  and  is  insoluble  in  alkali  hydroxides,  but  is 
dissolved  and  decomposed  by  acids  ;  its  solution  in  concentrated 
sulphuric  acid  has  a  blood-red  coloration.  The  phenylhydrazone 
crystallises  in  pale  yellow  leaflets  readily  decomposed  by  acids. 

The  compound  lSrMePh*CH!CH*CHICH*CH!NHPhCl  is  prepared 
by  treating  the  aldehyde  with  aniline  and  hydrochloric  acid,  and 
crystallises  in  ruby-red  needles  melting  and  decomposing  at  159 — 161°; 
the  salt  is  converted  into  the  base  by  alkalis.  The  compound 
NMePh*CH:CH-CIi:CH-CH:NHCl*C6H4Cl 
is  prepared  from  the  aldehyde  and  ^-chloroaniline,  and  crystallises  in 
red  leaflets  melting  and  decomposing  at  115 — 118°  ;  when  boiled  with 
hydrochloric  acid,  it  is  converted  into  chlorophenylpyridinium  chloride. 
The  free  base ,  C18Hll7N2Cl,  is  very  stable  and  crystallises  in  needles 
which  are  dark  brown  by  reflected  and  pale  yellow  by  transmitted 
light ;  it  melts  and  decomposes  at  127°. 

The  aldehyde,  C12H13ON,  when  treated  with  methyl-y?-bromoaniline 
and  hydrochloric  acid,  yields  the  salty 

NMePh-CH:CH-CH:CH-CH:NMeCkC6H4Br, 
which  forms  a  dark  red,  crystalline  powder  sintering  and  then  melting 
and  decomposing  at  144°. 

The  compound  CGH4Br-NMe-CH:CH-CH:CH-CH:NMePhCl  is 
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formed  from  the  aldehyde,  C12H12ONBr,  and  methylaniline  and  is  a 
purplish-red,  crystalline  powder  melting  and  decomposing  at  111 — 112°. 

Cinnamaldehyde  and  methylaniline  yield  an  unstable  compound , 
CHPhICH’CHINMePhCl,  which  forms  a  mercurichloride ,  crystallising 
in  orange-red  needles,  melting  and  decomposing  at  167 — 169°,  and  a 
platinichloride  which  forms  yellow  crystals. 

The  methylaniline  compound  is  decomposed  by  aniline  and  p-chloro- 
aniline,  both  methylaniline  groups  being  replaced  by  aniline  groups. 
The  oxime ,  N  HPh,CHICH*CHICH*CH!l'TOH,  and  th s  jrfienylhydrazone, 
NHPh«CH:CH*CH:CH*CH:K2HPh,  of  the  dianilide  which  was  pre¬ 
viously  described  have  now  been  prepared  ;  the  former  crystallises  in 
yellow  needles  melting  and  decomposing  at  146°,  and  the  latter  in 
yellow  leaflets  melting  and  decomposing  at  135°.  K.  J.  P.  0. 

Malachite-green  and  Crystal-violet.  Rudolf  Lambrecht  and 
Hugo  Weil  ( Ber .,  1905,  38,  270 — 282.  Compare  Abstr.,  1904,  i, 
877). — Tetramethyldiaminotriplienylcarboihiol ,  SH  •  CPh !  (C6H4#NMe2)2  > 
obtained  by  passing  hydrogen  sulphide  into  a  cold  alcoholic  solution  of 
malachite-green  containing  acetic  acid,  crystallises  from  a  mixture  of 
benzene  and  alcohol  as  a  colourless  powder  and  melts  at  153° ;  the 
analogous  compound ,  SH*C(CflH4*NMe2)3,  obtained  from  crystal-violet, 
melts  at  159°.  The  same  substances  are  obtained  by  using  ammonium 
sulphide  or  sodium  polysulphides  instead  of  hydrogen  sulphide. 
Tetramethyldiciminothiobenzophenone ,  Cq^H^NgS,  is  obtained  from  the 
mother  liquors  of  the  carbothiol  of  crystal-violet,  and  crystallises  from 
alcohol  in  steel-blue  needles  melting  at  202°.  The  carbothiols  are  not 
decomposed  when  heated  with  benzene  and  sodium  hydroxide  or 
metallic  sodium,  but  are  reduced  on  boiling  with  alcohol  through  which 
hydrogen  sulphide  is  passed  to  form  leuco-malachite-green  and  leuco- 
crystal-violet. 

When  the  carbothiol  of  malachite-green  is  heated  with  dilute  acetic 
acid,  it  is  rapidly  decomposed,  giving  hydrogen  sulphide  and  a  solution 
of  the  quinonoid  salt  of  the  malachite-green  base ;  on  the  other  hand, 
an  excess  of  dilute  mineral  acids  under  similar  conditions  only  slowly 
eliminates  hydrogen  sulphide  from  the  carbothiols,  although  the 
theoretical  quantity  of  a  dilute  mineral  acid  brings  about  the  loss  of 
hydrogen  sulphide  at  50°. 

The  nature  of  the  following  salts  illustrates  the  gradual  production 
of  colour  from  triphenyl carbinol  bases. 

Colourless  Salts. — The  stannichloride  of  tetramethyldiaminotriphenyl- 
carbothiol ,  C23H26N2S,2HCl,SnCl4,|H20,  is  obtained  by  dissolving  the 
carbothiol  in  ice-cold  hydrochloric  acid  and  adding  stannic  chloride. 
The  analogous  derivative ,  C25H31H3S,3HC1,1  JSnCl4,l  JH20,  of  crystal- 
violet  is  also  colourless. 

Orange-coloured  Salts. — The  salt 

NMe2Ci:C6H4:CPh-C6H4*NMe2,HCl,SnCl4,2iH20 
is  obtained  in  orange-red  crystals  by  warming  tetramethyldiamino- 
triphenylcarbinol  with  30  per  cent,  hydrochloric  acid  and  then  adding 
stannic  chloride.  The  analogous  salt , 

NMe2Ci:C0H4:c:(CaH4-NMe2,HCl)2,2SnOl4,2H2O, 

was  obtained  from  the  crystal-violet  base. 
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Green  Salts. — Under  special  conditions,  the  diacid  salt, 

NMe2Ci:C6H4:0(C6H4-NMe2)-06H4-NMe2,H01lZnCl2>3H20, 

derived  from  the  crystal-violet  base,  can  be  obtained  in  bright  green 
crystals ;  it  corresponds  with  the  ordinary  green  salt, 

NMe2Ci:  C6H4:  CPh*  C6H4*NMe2, 

of  the  malachite-green  base.  W.  A.  D. 


Replacement  of  the  Hydroxyl  Group  by  the  Hydrazine 
Group.  Hartwig  Franzen  ( Ber .,  1905,  38,  266 — 270). — Two  new 
methods  of  preparing  hydrazines  are  described,  a-  or  /3-Naphthyl- 
hydrazine  is  formed  on  heating  a-  or  /3-naphthol,  hydrazine  sulphate, 
and  hydrazine  hydrate  together  with  a  little  alcohol  in  a  sealed  tube 
for  8  hours  at  100°.  Hydrazine  a-  or  /3-hydroxynaphthoate,  when 
heated  at  140 — 150°,  loses  water  and  carbon  dioxide,  forming  a-  or 
/3-naphthylhydrazine. 

2 : 3 -Naphthylenedihydrazine,  C10UG(NH*i7H2)2,  prepared  from 
2  : 3-dioxynaphthalene  by  the  former  method,  crystallises  in  colourless, 
minute  needles,  melting  and  decomposing  at  155 — 156°,  which  reduce 
Fehling’s  and  ammoniacal  silver  solutions  on  warming ;  the  hydro¬ 
chloride  forms  a  snow-white,  crystalline  mass  without  a  sharp  melting 
point.  Benzylidene- 2  :  3 -naphthylenedihydrazone,  C10H0(NH*N;CHPh)2, 
crystallises  from  benzene  in  yellow  needles,  which  melt  and  decompose 
at  205°.  1 :  Z-Dibenzylideneamino-2-phenyl-2 :3-naphthadihydroglyoxaline, 


C10H6<^^|^!^^p^^>CHPh,  prepared  by  the  interaction  of  the 

hydrazine  with  excess  of  benzaldehyde,  crystallises  from  xylene  in 
yellow  needles  melting  and  decomposing  at  227 — 228°.  E.  F.  A. 


Nitroso-  and  Azo-derivatives  of  3-Pyrazolones.  August 
Michaelis  (Ber.,  1905,  38,  154 — 155). — Substitution  in  all  three 
pyrazolones  is  readily  effected  in  the  4-position.  Halogen  derivatives 
are  formed  by  the  action  of  chlorine  or  of  bromine  on  solutions  of 
3 -pyrazolones  in  glacial  acetic  acid  or  chloroform. 


_ QQ 

k-Nitroso-\-phenyl-f) -methyl -%-pyrazolone,  NPh<^^.  ,  prepared 


by  the  action  of  sodium  nitrite  on  a  solution  of  1 -phenyl-5 -methyl  - 
3-pyrazolone  in  glacial  acetic  acid,  separates  from  ethyl  acetate  in  green 
needles  and  melts  indefinitely  at  159°. 


The  azo-compound,  NPh<^ 


NH~CO 

CMelC-NINPh 


,  formed  by  the  action  of 


diazobenzene  chloride  on  an  alkaline  solution  of  l-phenyl-5-methyl- 
3-pyrazolone,  forms  gold-coloured  leaflets  and  melts  at  99 — 100°.  By 
the  action  of  phosphorus  oxychloride,  it  is  converted  into  the  3 -chloro- 


pyrazole ,  NPh<^ 


N=CC1 

OMelC-NINPh* 


A.  McK. 


Amino-derivatives  of  Pyrimidine.  Siegmund  Gabriel  (Ber., 
1905,  38,  149.  Compare  Abstr.,  1902,  i,  59  ;  Traube,  this  vol.,  i, 
101). — As  Traube  states  2:4:5:  6-tetraminopyrimidine  to  be  only  a 
di-acid  base,  the  author  has  repeated  the  preparation  and  analysis  of 
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the  hydrochloride  and  confirms  his  former  statement  that  the  compo¬ 
sition  is  C4H8NG,3HC1.  G.  Y. 


Thio-derivatives  of  Pyrimidine.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  156055). — Thiocarbamide  and  its 
monoalkyl  derivatives  react  with  the  sodium  or  potassium  derivative 
of  ethyl  cyanoacetate  to  form  pyrimidine  compounds  of  the  formula 


QQ _ QJJ  v. 

which  are  readily  converted  into  derivatives 

of  hypoxanthine.  The  compound  from  ethyl  cyanoacetate  and  thio¬ 
carbamide  forms  colourless  crystals  and  dissolves  readily  in  hot  water 
and  in  dilute  acids  or  alkalis.  The  preparation  of  compounds  from 
methylthiocarbamide  and  allythiocarbamide  is  also  described. 


C.  H.  D. 


Reduction  of  a-Dibenzylideneacetonehydroxylamineoxime. 

Gaetano  Minunni  and  R.  Ciusa  ( Gazzetta ,  1904,  34,  ii,  373 — 376. 
Compare  Minunni,  Abstr.,  1900,  i,  237  ;  Minunni  and  Carta-Sat ta, 
Abstr.,  1900,  i,  237). — Reduction  of  a-dibenzylideneacetonehydroxyl- 
amineoxime  with  sodium  and  amyl  alcohol  yields  a  base ,  Cl7H18i42, 
which  is  either  a  pyrazoline  derivative  of  the  structure 


CHPh:CH*CH< 


CH2-CHPh 

nh4h 


J 


or  a  hydrazoethane  compound  having  the  formula 

OHPh:CH-CH<CH^It?2Fh)>NH. 

The  hydrochloride  of  the  base  is  very  hygroscopic ;  the  platini- 
chloride ,  C17H18N2,H2PtC]r),  forms  a  yellow,  crystalline  powder,  readily 
soluble  in  water  or  alcohol.  The  benzoyl  derivative,  Cl7Hl7N2Bz, 
crystallises  from  alcohol  in  white  needles  melting  at  209 — 210°. 

T.  H.  P. 


Benziminazoles  and  their  Decomposition.  Otto  Fischer 
(Ber.y  1905,  38,  320 — 328.  Compare  Abstr.,  1904,  i,  195). — [With 
O.  Veiel.] — 1-Methylbenziminazole  is  best  prepared  by  boiling  methyl- 
o-phenylenediamine,  obtained  by  reducing  o-nitromethylaniline,  with 
crystalline  formic  acid ;  it  crystallises  from  light  petroleum  in  white 
prisms,  melts  at  61°,  and  gives  a  hydrochloride,  C8H9lSr2Cl,  crystallising 
from  alcohol  in  needles ;  the  platinichloride ,  C16H18N4PtCJ6,2HQ0, 
forms  reddish-yellow  prisms  and  the  picrate  melts  at  244°. 

1  :  %-Dibenzylbenziminazole  hydrochloride,  C21H10N2C1,  obtained  by 
heating  benziminazole  with  benzyl  chloride  for  several  hours  at  100°, 
crystallises  from  alcohol  ;  the  platinichloride  melts  at  216°,  the 
aurichloride  at  155°,  and  the  picrate  at  208°.  1  :  3 -Dibenzyl- 

benziminazole-2-ol,  C21H20ON2,  obtained  by  adding  potassium  hydroxide 
to  a  solution  of  the  hydrochloride,  crystallises  from  light  petroleum  in 
colourless  nodules,  melts  at  113 — 114°,  and  when  heated  with  con¬ 
centrated  alcoholic  potassium  hydroxide  is  resolved  into  formic  acid 
and  s-dibenzyl-o-phenylenediamine.  The  latter  separates  from  light 
petroleum  in  thick  crystals,  melts  at  71°,  and  gives  a  hydrochloride , 
C20H21N2C1,  melting  at  149°;  it  combines  with  salicylaldehyde  to 
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form  2~o-hydroxyphenyl-\  :  3 -dibenzylhydrobenziminazole,  which  crys¬ 
tallises  from  alcohol  in  white  needles,  melts  at  136°,  and  is  resolved  by 
acids  into  its  constituents.  When  s-dibenzyl-o-phenylenediamine  is 
heated  with  acetic  acid  and  a  little  acetic  anhydride,  1  : 3 -dibenzyl- 

2-methylbenziminazole-2-ol,  C6H4<C[^|^,rg"j^>CMe  •OH,  is  obtained, 

crystallising  from  alcohol  in  white  needles  and  melting  at  153°;  the 
platinicliloride ,  C44H42N4PtCl6,  forms  yellow  leaflets.  On  oxidation 
with  ferric  chloride  in  alcoholic  solution,  the  diamine  is  converted  into 
N- tetrabenzyldiaminophenazonium  chloride ,  C40H3GN4Cl2,2H2O. 

[With  J.  G.  Mouson.] — 5-Bromobenziminazole ,  C7H5N2Br,  prepared 
by  heating  4-bromo-l  :  2-diaminobenzene  with  formic  acid,  crystallises 
from  water  in  colourless  needles,  melts  at  137°,  and  gives  a  crystalline 
j platinichloride  and  auricliloride  ;  when  heated  with  an  excess  of  methyl 
iodide,  it  is  converted  into  5-bromo- 1  :  3-dimethylbenziminazolium  iodide 
C9H10N2BrI,  which  is  easily  decomposed  by  cold  aqueous  sodium 
hydroxide,  giving  5-bromo-\  \3-dimethylbenziminazole-2-ol , 

C9HnON2Br; 

the  latter  crystallises  from  light  petroleum  in  white  needles,  melts  at 
103°,  and  is  hydrolysed  by  boiling  aqueous  sodium  hydroxide  to 
^-bromo-o-phenylenedimethyldiamine  ;  this  crystallises  from  dilute 
alcohol  in  needles  and  melts  at  78°. 

5-Bromo-l  :2  :  3-trimethylbenziminazoliurri  iodide ,  obtained  by  heat¬ 
ing  5-bromo-2-methylbenziminazole  with  methyl  iodide,  crystallises 
from  dilute  alcohol  in  thick,  yellow  prisms  and  is  with  difficulty 
transformed  by  hot  aqueous  potassium  hydroxide  into  5 -bromo- 

1:2:  3-trimethylbenziminazole-2-ol%  C6H3Br<^^^^^>OMe*OH,  which 

forms  white  needles  and  melts  at  173°. 

5-Chloro-l  :  2  :  3 -trimethylbenziminazolium  iodide ,  C10H12N2C1I,  pre¬ 
pared  by  the  action  of  methyl  iodide  on  5-chloro-2-methylbenzimin- 
azole,  is,  however,  converted  into  the  corresponding  carbinol , 

C10H13ON2C1, 

by  gently  warming  it  with  aqueous  sodium  hydroxide  ;  the  product 
crystallises  from  alcohol  in  colourless  prisms  and  melts  at  152 — 153°. 

W.  A.  D. 


Synthesis  of  Derivatives  of  Ketoquinazoline.  Bronislaw 
von  Pawlewski  (. Ber 1905,  38,  130 — 131). — k-Keto-2-thion-3-phenyl- 

CO~”NPh 

1:2:3  :4 -tetrahydroquinazoline,  C6H4<^ ^  ^  ^  >  is  formed  when  a 

molecular  mixture  of  anthranilic  acid  and  phenylthiocarbamide  is 
heated  at  160 — 165°.  It  crystallises  from  alcohol  in  small,  irregular, 
nacreous  leaflets,  melts  at  304 — 306°,  and  when  treated  with  alkaline 
hydrogen  peroxide  solution  is  converted  into  2 :  i-diketo-3-phenyl- 

CO“  NPh 

1:2:3:  4 -tetrahydroquinazoline^  06H4^  ^  ,  which  is  formed 

also  when  a  molecular  mixture  of  anthranilic  acid  and  phenylcarbamide 
is  heated  at  160 — 180°  and  finally  at  200°.  It  crystallises  in  long, 
colourless,  flat  prisms  and  needles,  from  glacial  acetic  acid  in  large 
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leaflets,  melts  at  275 — 277°,  and  dissolves  in  aqueous  alkalis  to 
solutions  which,  after  dilution  with  water,  have  a  violet  fluorescence. 

G.  Y. 

Quinoxaline  and  Benziminazole  Compounds  from  4-Nitro- 
2-aminodiphenylamine.  Arnold  Reissert  and  G.  Goll  ( Be?' ., 
1905,  38,  90 — 104). — 4-Nitro-2-aminodiphenylamine  (Nietzki  and 
Almenrader,  Abstr.,  1896,  i,  164)  combines  with  potassium  cyanide 
and  formaldehyde  in  dilute  alcoholic  solution  to  form  5-nit?'o-2-anilino- 
phenyl  glycine,  NHPh*C6H3(N02)*NH*OH2*C02H,  which  melts  at  96° 
after  repeated  precipitation  from  sodium  carbonate  solution  by  hydro¬ 
chloric  acid.  It  dissolves  readily  in  alcohol,  acetic  acid,  or  acetone, 
sparingly  in  ether  or  benzene,  but  is  partially  dehydrated  on  heating, 
so  cannot  be  recrystallised.  On  heating  with  concentrated  sulphuric 
acid,  water  is  removed  and  §-nit?'o-2-Jceto-Y-phenyltetrahydroquinoxaline , 
_ CH 

N02-  C6H3<Nphi  2,  is  formed ;  this  crystallises  from  glacial  acetic 

acid  in  bright  yellow  needles  when  Slowly  cooled,  or  in  darker  yellow 
tablets  when  rapidly  cooled,  and  melts  at  230*5°  after  drying  at  100° 
in  a  vacuum.  It  dissolves  in  concentrated  acids  to  colourless  solutions, 
and  is  not  decomposed  on  boiling.  It  is  insoluble  in  benzene  or  ether, 
but  dissolves  readily  in  hot  acetone.  The  same  compound  is  obtained 
on  heating  nitroaminodiphenylamine  with  bromoacetic  acid  and  sodium 
acetate. 

Hydrogen  chloride  and  stannous  chloride  reduce  the  acetic  acid 
solution  to  §-amino-2-keto-\-phenyltetrahydroquinoxaline ,  C14H]3ON3, 
which  crystallises  from  alcohol  in  small,  colourless  needles  melting  at 
158°  and  becoming  yellow  in  the  air.  It  is  insoluble  in  alkalis,  and 
dissolves  readily  in  acetone  or  glacial  acetic  acid,  very  sparingly  in 
ether  or  benzene.  Ferric  chloride  oxidises  the  hydrochloride,  an 
intense  blue  coloration,  rapidly  becoming  brown,  being  produced. 

NAc*CH 

The  diacetyl  derivative,  NHAc’CgHg^^™  •  2,  crystallises  from 


dilute  acetic  acid  in  star-shaped  groups  of  colourless,  lancet-like  leaflets 
and  melts  at  128 — 131°. 

Nitroaminodiphenylamine  combines  with  ethyl  oxalate  (compare 
Meyer  and  Seeliger,  Abstr.,  1897,  i,  45)  on  boiling  to  form  §-nitro- 

N=C*OH 

3-hydroxy-%lceto-\-phenyldihydroquinoxaline,  i  , 

NFh’UO 

crystallising  from  ethyl  oxalate  or  nitrobenzene  in  microscopic,  colour¬ 
less  needles,  remaining  unaltered  at  330°.  Most  organic  solvents 
dissolve  only  traces.  On  boiling  with  a  solution  of  sodium  sulphide, 
Q>-amino-3-hydroxy-2-ketO’\-phenyldihydroquinoxaline ,  C14Hn02N3,  is 
formed,  and  crystallises  in  slender,  yellowish-white  needles,  not  melting 
at  330°.  It  dissolves  readily  in  acids  or  alkalis  and  is  readily  oxidised. 
The  sulphate  forms  a  colourless,  sparingly  soluble  precipitate. 

NAc’OO 

The  diacetyl  derivative,  NHAc*C6H3<"  i  , 

o  «*^]srPh-CO 

xrvr  a  nu  Js~~C-QAc  N===C-OII 

NHAc-C6H3<Nph^0  ,  or  NAc2*C6H3<1  i 


dSTh*CO 


5  2 
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forms  small,  colourless  crystals,  infusible  at  300°,  and  dissolves  readily 
in  alkalis,  thus  suggesting  the  third  of  the  above  formulae. 

In  the  condensation  of  nitroaminodiphenylamine  with  ethyl  oxalate, 
ethyl  5 -nitro- 1  - phenylbenziminazole-2-carboxylate , 

N02-C6H3<~F>C-C02Et, 


is  also  produced,  which  crystallises  from  alcohol  in  colourless,  tabular 
leaflets  and  melts  at  150*5°.  It  dissolves  readily  in  chloroform  or  hot 
acetic  acid,  acetone,  or  ethyl  oxalate,  sparingly  in  ether  or  benzene. 
The  carboxylic  acid  forms  a  colourless,  uncrystallisable  powder,  dissolv¬ 
ing  readily  in  alcohol,  acetic  acid,  or  acetone,  sparingly  in  ether  or 
benzene,  and  does  not  melt  at  300°. 

Concentrated  hydrochloric  acid  decomposes  the  ester  at  150°,  forming 


5 -nitro- 1  -phenylbenziminazole ,  N  (X 


C«F3<NPh>CH’ 


which  forms 


colourless  crystals  and  melts  at  159*5°  and  dissolves  readily  in 
acids.  Stannous  chloride  reduces  it  to  h-amino-\-phenylbenziminazole, 
C13HllN’3,  separating  from  benzene  in  colourless  crystals  and 
melting  at  130 — 131°.  The  stannochloride ,  C13HulSr3,2HCl,SnCl2, 
forms  colourless  needles.  The  acetyl  derivative,  C15H130jS"3,  forms 
small,  colourless  crystals  melting  at  170*5°  and  yields  a  crystalline 
hydrochloride.  C.  H.  D. 


Amino-derivatives  of  Phenyldiphenylenemethane  and  the 
Corresponding  Carbinol.  Alfred  Guyot  and  M.  Granderye  (Bull. 
Soc.  chim.j  1905,  [iii],  33,  198 — 205.  Compare  Abstr.,  1901,  i,  569  ; 
1903,  i,  748,  and  Ullmann  and  Wurstemberger,  Abstr. ,  1904,  i,  154). — 
as-Tetramethyldiaminophenyldiphenylenemethane,  produced  together 
with  the  o-hydroxy-leuco-base  of  malachite-green  (Fischer,  Abstr.,  1881, 
587)  by  diazotising  the  o-amino-leuco-base  of  malachite-green  in 
sulphuric  acid  and  then  heating  at  100°,  melts  at  158°  (compare 
Abstr.,  1903,  i,  748). 

Tetramethyldiaminophenyl-m-methyldiphenylenemethane , 

...  ~  TT  ~TT  AH,*NMe9 

Nile2*Ca  4-CH<^n^Me  ; 

similarly  prepared  from  Noelting’s  base  (Abstr.,  1891,  727,  and 
1892,  187),  having  the  constitution  CH(C6H4,NMe2)2,Cf.H3Me*]S[II2 
by  diazotisation,  forms  small,  wdiite  crystals,  melts  at  142°,  and  is 
slightly  soluble  in  alcohol  and  ether,  more  so  in  benzene.  On  oxida¬ 
tion,  it  furnishes  a  dull  violet  dye.  Tetramethyldiaminophenyl-m~nitro~ 
diphenylenemethane ,  similarly  prepared  from  a  nitro- base  which  will  be 
described  in  a  future  paper,  crystallises  in  slender,  brilliant,  orange- 
yellow  needles,  melts  at  170°,  resembles  the  foregoing  in  solubility,  and 
gives  a  blue  dye  on  oxidation. 

Tetramethyldiaminophenylphenylenenaphthylenemethane ,  similarly  pre- 

C  H  *NMe 

pared  from  the  base  NMe2*C6H4*CH<^  * 6  *  2,  to  be  described  in 

a  future  paper,  forms  slender,  white  needles,  melts  at  225 — 226°,  and 
is  soluble  in  benzene  and  scarcely  so  in  alcohol  and  ether.  T.  A.  H. 


ORGANIC  CHEMISTRY. 


249 


Desmotropic  Compounds.  Heinrich  Goldschmidt  ( Zeii . 
Elektrochem.^QS,  11,  5 — 7). — Dimroth  (this  vol.,  i,  98),  from  his  experi¬ 
ments  on  the  velocity  of  the  conversion  of  methyl  5-hydroxy-l-phenyl- 
1  :2  : 3-triazole-4-carboxylate  into  its  ketonic  form,  has  drawn  the  con¬ 
clusion  that  the  reaction  only  affects  the  non-dissociated  molecules  and 
does  not  take  place  between  the  ions.  Owing  to  the  fact  that  the  non- 
dissociated  molecules  are  in  equilibrium  with  the  ions,  however,  the 
product  of  the  concentrations  of  the  ions  is  proportional  to  the  con¬ 
centration  of  the  non-dissociated  molecules,  and  the  velocity  of  re¬ 
action,  which  Dimroth  has  shown  to  be  proportional  to  the  latter,  is 
therefore  proportional  to  the  former.  Hence  the  experiments  cannot 
decide  whether  the  change  is  ionic  or  not.  T.  E. 

[2  : 2'-Diamino-4  : 4'-oxalotoluidide.J  Farbwerke  vorm.  Meister 
Lucius,  &  Pruning  (D.R.-P.  156177). — m-Tolylenediamine  combines 
with  oxalic  acid  at  100 — 225°  to  form  2  :  2' -diamino A  :  4/ -oxalotoluidide, 
C202(NH*C6H3Me*HH2)2,  which  separates  as  an  amorphous,  yellow 
powder  melting  at  180 — 220°,  according  to  the  mode  of  precipitation. 
It  is  insoluble  in  water  and  dissolves  sparingly  in  hot  alcohol  to  a  yellow 
solution  with  slight  green  fluorescence.  Azo  dyes  may  be  prepared 
from  the  tetrazonium  compound. 

On  fusing  diamino-oxalotoluidide  with  sulphur  at  80 — 140°, 
hydrogen  sulphide  is  evolved  and  the  reaction  then  ceases,  but  on  heat¬ 
ing  further,  condensation  takes  place  at  170°  and  a  new  compound  is 
obtained,  which  dyes  a  fast  yellow  shade  in  a  sodium  sulphide  bath. 

C.  H.  D. 

Formation  of  Heterocyclic  Compounds  from  Hydrazine 
Derivatives.  XVIII,  Action  of  Ammonia  on  Tetrabromo- 
benzylideneazine.  Robert  Stoll£  (J.  pr.  Chem .,  1905,  [ii],  71, 
30—33.  Compare  Abstr.,  1903,  i,  721;  1904,  i,  102,  200,  453, 

626,  627,  694 — 697  ;  this  vol.,  i,  94 — 97). — The  action  of  ammonia  on 
a  cooled  solution  of  tetrabromobenzylideneazine  in  carbon  tetrachloride 
leads  to  the  formation  of  a  benzylidene  derivative  of  3  : 6-diphenyl- 
1  :  4-dihydrotetrazine  and  benzylideneazine. 

/CPhlNv 

The  benzylidene  derivative,  -  CHPh-^X,  is  formed  also  when 

\N:CPh/ 

3  :  6-diphenyl-l  :  4-dihydrotetrazine  is  shaken  with  benzaldehyde  and 
dilute  sulphuric  acid.  It  crystallises  in  needles,  melts  at  207°,  is  soluble 
in  alcohol  or  carbon  tetrachloride,  but  not  in  water,  and  yields  the 
dihydrotetrazine  when  a  current  of  steam  is  passed  through  a  suspen¬ 
sion  of  it  in  dilute  sulphuric  acid.  G.  Y. 

Action  of  Dicyanodiamide  on  the  Primary  Aromatic  Amine 
Hydrochlorides.  Auguste  Lumiere,  Louis  Lumiere,  and  F. 
Perrin  {Bull.  Soc.  chim .,  1905,  [iii],  33,  205 — 207). — The  authors  find 
that  in  the  preparation  of  phenyldiguanides  by  the  action  of  di¬ 
cyanodiamide  (cyanoguanidine)  on  aniline  hydrochloride,  it  is  unneces¬ 
sary  to  heat  the  reagents,  dissolved  in  alcohol,  in  closed  vessels,  since 
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the  reaction  takes  place  when  the  two  reagents  are  fused  together 
over  an  oil-bath  (compare  Smolkaand  Friedrich,  Abstr.,  1888,  830). 

p -Hydroxyphenyldiguanide  hydrochloride , 

nh2-C(NH)*nh-c(nh*c6h4-oh):nh,hci, 

similarly  prepared,  melts  at  203 — 204°  ;  the  picrate  melts  at  200 — 201°. 
p- Anisyldiguanide  hydrochloride  melts  at  221 — 222°  and  the  picrate  at 
193—195°. 

The  o-  and  p -phenetyldiguanide  hydrochlorides  melt  respectively  at 
183 — 184°  and  209 — 210°,  and  the  corresponding picrates  at  161 — 162° 
and  182 — 183°  respectively.  The  diguanide  derived  from  antipyrine 
yields  a  picrate  melting  and  decomposing  at  137 — 138°.  These  hydro¬ 
chlorides,  on  treatment  with  silver  oxide,  furnish  the  diguanides ,  which 
are  strongly  alkaline  substances,  very  soluble  in  water.  T.  A.  H. 

[o-Hydroxyazo-derivatives  of  a-Naphthylamine.]  Badische 
Anilin  &  Soda-Fabrik  (D.P.-P.  156440). — Whilst  it  is  not  possible  to 
substitute  hydroxyl  for  the  sulpho-group  in  diazobenzene-o-sulphonic 
acid  and  its  homologues  by  means  of  alkaline  compounds,  the  reaction 
takes  place  readily  in  the  case  of  the  di-  and  poly-sulphonic  acids  of 
a-naphthylamine.  The  diazo-compounds  of  a-naphthylamine-2  :  4-  and 
-2  : 5-disulphonic  acids,  or  of  a-naphthylamine-2  :  4  :  6-  or  -2:4:  7-tri- 
sulphonic  acids,  react  in  the  cold  with  alkali  or  alkaline  earth  acetates 
or  carbonates,  or  with  alkali  nitrites,  the  sulpho-group  being  replaced 
by  hydroxyl.  The  diazohydroxy-compounds  thus  obtained  do  not 
combine  readily,  but  yield  stable  brown  or  violet  dyes  with  /3-naphthol. 
Subsequent  treatment  with  chromium  salts  produces  fast  dark  blue 
or  black  shades.  C.  H,  D. 

Limits  of  Coupling  of  Diazobenzene  with  Aniline.  Leo 

Yignon  ( Compt .  rend.,  1905,  140,  91 — 93.  Compare  Abstr.,  1904,  i, 
637,  1065). — Diazobenzene  chloride  does  not  condense  with  amino- 
azobenzene  either  in  aqueous  or  alcoholic  solution,  but  aniline  con¬ 
denses  readily  with  diazoaminoazobenzene  at  0°  to  form  the  compound 
NPh!]S**C(.H4,NIN,!N’lIPh,  which  crystallises  from  alcohol,  melts  at 
112°,  and  on  prolonged  heating  at  40°  with  aniline  and  aniline  hydro¬ 
chloride  breaks  down  into  aminoazobenzene  (compare,  however, 
Nietzki  and  Diesterweg,  Abstr.,  1888,  1080).  Anilinebisdiazobenz- 
ene,  NH(NINPh)2,  prepared  by  the  action  of  aniline  on  nitroso- 
acetanilide  (Pechmann  and  Frobenius,  Absti\,  1894,  i,  283),  when 
heated  with  aniline  and  aniline  hydrochloride  also  yields  aminoazo¬ 
benzene,  which  appears  to  represent  the  limit  of  combination  of  diazo¬ 
benzene  with  aniline  (compare  Abstr.,  1904,  i,  701).  Attempts  to 
prepare  anilinebisdiazobenzene  by  the  action  of  diazobenzene  chloride 
on  diazoaminobenzene  or  on  aniline  were  unsuccessful.  M.  A.  W. 

[Azo-dyes  from  Alphylsulphonaminonaphthol  Derivatives.] 

Badische  Anilin-  &  Soda-Fabrik  (D.B.-P.  156157).— Benzenesul- 
phonic  chloride  reacts  with  8-amino-a-naphthol-4-sulphonic  acid  in 
alkaline  solution  to  form  &-benzenesulp>honainino-<x-naphthol-\.~sulphonic 
acid ,  which  is  sparingly  soluble.  The  quantity  present  may  be  deter¬ 
mined  by  titration  with  a  nitrophenyldiazonium  salt  in  acetic  acid 
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solution.  Tli©  acid  combines  with  diazotised  picrainic  acid  in  slightly 
alkaline  solution  to  form  a  crystalline  azo-compound,  which  may 
be  filtered,  washed  with  sodium  chloride  solution,  and  dried.  The  dye 
dissolves  in  water  to  a  violet  solution,  becoming  red  on  the  addition 
of  alkalis.  It  yields  fast  bluish-black  shades  on  subsequent  treat¬ 
ment  with  chromium  salts.  Similar  compounds  are  obtained  from  o- 
or  jo-toluenesulphonic  chloride.  C.  H.  D. 

[Azo-dyes  from  Nitro-m-diamines.]  Badische  Anilin-  &  Soda- 
Fabrik  (D.B.-P,  156352). — The  diazosulphonic  acids  of  the  benzene 
and  naphthalene  series,  such  as  the  diazo-compounds  of  y>-toiuidine- 
o-sulphonic,  ^-chloroaniline-m-sulphonic,  or  ^-naphthylamine-8-sulphonic 
acid,  combine  with  nitrated  wi-diamines  to  form  monoazo-dyes,  which 
yield  fast  yellow  or  orange  lakes  with  metallic  salts.  C.  H.  D. 

Protective  Action  of  Salt  on  Solutions  of  Proteids. 

Wilhelm  Biltz  {Zeit.  Elehtrochem.,  1904,  10,  937 — 938). — Precipitated 
and  well- washed  hydrated  ferric  oxide  or  zirconium  dioxide  was  shaken 
with  solutions  containing  albumin  and  the  quantity  of  albumin  remain¬ 
ing  in  solution  determined.  A  comparison  of  the  results  obtained  with 
solutions  containing  salt  and  with  dialysed  solutions  showed  that 
the  latter  lost  more  albumin  than  the  former.  It  is  probable  that  a 
maximum  protective  action  would  be  found  at  a  certain  concentration 
of  salt,  since  a  large  excess  of  it  precipitates  albumin.  The 
observations  give  an  explanation  of  the  fact  that  circulating  blood 
does  not  coagulate.  T.  E. 

Action  of  Pepsin  on  Albumin  Precipitated  by  Heat  in  Pre¬ 
sence  of  Acid.  F.  Disdier(«/.  Pharm.  Chim.f  1905,  [vi],  21,  5 — 14). — 
The  amount  of  acetic,  tartaric,  and  oxalic  acids  in  one  per  cent,  solu¬ 
tions  required  for  the  precipitation  of  100  grams  of  white  of  egg  are 
45,  57,  and  48  c.c.  respectively,  numbers  which  are  directly  propor¬ 
tional  to  the  equivalent  weights  of  the  acids.  This  rule  also  holds  with 
nitric,  butyric,  and  citric  acids. 

Using  the  most  favourable  proportions  of  hydrochloric  acid  for  the 
digestion  by  pepsin  of  albumin  precipitated  by  acid  and  for  dissolved 
albumin,  the  author  finds  that,  whilst  the  rates  of  digestion  are  equal 
with  an  acidity  of  02  per  cent.,  with  an  acidity  of  Ol  per  cent.,  9 
grams  of  precipitated  albumin  require  3  hours,  the  same  weight  of 
dissolved  material  requiring  12  hours  for  digestion.  The  difference  in 
the  acidity  necessary  for  digestion  is  not  due  to  acid  combined  with 
the  precipitated  albumin.  G.  D.  L. 

Oxidation  of  Proteids  with  Calcium  Permanganate.  II. 
Oxidation’ of  Gelatin.  Friedrich  Kutscher  and  Martin  Sciienck 
( Ber .,  1905,  38,  455 — 459.  Compare  Abstr.,  1904,  i,  955). — The 
crystalline  product  obtained  in  the  oxidation  of  gelatin  with  calcium 
permanganate,  and  formerly  described  as  oxaluramide,  proves  to  be 
oxamide.  The  filtrate  contains  guanidine  in  quantity  corresponding 
with  the  arginine  in  the  original  material  (compare  also  Loew, 
Abstr.,  1885,  823).  C.  H.  D. 
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Hydrolytic  Cleavage  of  Proto-album ose.  Phoebus  A.  Levene 
{Proc.  Amer.  Physiol .  Soc .,  1904,  xii — xiii ;  Amer.  J.  Physiol.,  13). — 
Mixed  with  the  hexone  bases  obtained  from  proto-albumose,  a  new 
material,  C12H2205N4,  was  obtained.  The  copper  and  silver  salts  were 
prepared  and  analysed ;  further  investigation  is  in  progress. 

W.  I).  H. 

Haloid  Acid  Salts  of  Peptones.  Kalle  &  Co.  (D.R.-P.  156399). 
— The  irritant  compounds  produced  in  the  action  of  haloid  acids  on 
peptones  may  be  removed  by  washing  the  products  with  an  alkali 
carbonate  solution  until  neutral.  The  pure  peptone  salts  yield  non¬ 
irritant  double  salts  with  metallic  haloids.  C.  H.  D. 

Protagon.  E.  R.  Posner  and  William  J.  Gies  ( Proc .  Amer. 
Physiol.  Soc.,  1904,  xxxv ;  Amer.  J.  Physiol. ,  13). — Further  facts  in 
favour  of  the  view  that  protagon  is  not  a  chemical  unit.  W.  D.  H. 

Absorptiometric  Estimation  of  the  Amount  of  Nitric  Oxide 
combined  by  Unit  Weight  of  Methaemoglobin.  Gustav  von 
HOfner  and  B.  Reinbold  ( Chem .  Centr .,  1905,  i,  374  ;  from  Arch.  Anat. 
Physiol.,  physiol.  Abth.,  1904,  391 — 395). — Methaemoglobin  solutions 
take  a  purplish-red  colour  with  nitric  oxide  (Hiifner  and  Otto) ;  Hiifner 
and  Kulz  state  that  the  spectroscopic  appearances  of  such  a  solution  are 
the  same  as  those  of  a  solution  obtained  by  passing  a  stream  of  nitric 
oxide  through  a  solution  of  carboxyhaemoglobin.  It  is  now  shown  that 
the  volume  of  nitric  oxide  per  gram  of  pigment  is  almost  twice  as  great 
as  that  of  carbon  monoxide  united  to  each  gram  of  haemoglobin. 

W.  D.  H. 

Haemochromogen  and  Carbon  Monoxide.  Gustav  von  Hufner 
and  William  KBster  {Chem.  Centr.,  1905,  i,  373 — 374;  from  Arch . 
Anat.  Physiol .,  physiol.  Abth.,  1904,  387 — 390). — Haemochromogen 
was  prepared  from  aceto-haemin  by  reduction  with  potassium  hydro- 
sulphide  ;  this  combines  with  carbon  monoxide,  like  haemoglobin,  in 
the  proportion  of  1  molecule  of  the  gas  per  atom  of  iron. 

W.  D.  H. 

Spectroscopic  Characters  of  Haematoporphyrin.  Arthur 
Schulz  {Chem.  Centr.,  1905,  i,  373  ;  from  Arch.  Anat.  Physiol.,  physiol. 
Abth  ,  1904,  271 — 286). — Haematoporphyrin,  prepared  by  Nencki  and 
Zaleski’s  methods,  dissolved  in  alcohol  shows  five  spectroscopic  bands  ; 
the  positions  and  relative  intensities  of  these  are  described,  as  also  are 
the  changes  which  occur  in  them  with  different  concentrations,  or  on 
the  addition  of  such  reagents  as  acids,  alkalis,  and  zinc  chloride. 

W.  D.  H. 
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Some  Constants  of  Pure  Methane.  The  Action  of  Solid 
Methane  on  Liquid  Fluorine.  Henri  Moissan  and  G.  Chavanne 
(i Compt .  rend.,  1905,  140,  407 — 410). — Pure  methane,  prepared  by  the 
action  of  water  on  aluminium  carbide  (compare  Abstr.,  1894,  ii,  450) 
in  a  vessel  from  which  all  air  had  been  removed,  and  purified  by 
liquefying  and  then  solidifying  in  a  vacuum  (compare  Abstr.,  1903, 
ii,  642),  has  a  sweet  and  slightly  alliaceous  odour,  a  density  0*5540  to 
0*5554  at  0°  and  under  760  mm.  pressure  ;  Thomson  gives  0*558,  and 
Schloesing  0*558  (compare  Abstr.,  1896,  i,  401) ;  it  solidifies  to  a 
colourless,  transparent,  vitreous  mass  at  the  temperature  of  liquid  air, 
and  after  a  few  moments  crystallises  in  white  needles,  melting  at 
-184°  to  a  colourless  liquid  boiling  at  -164°  under  760  mm. 
pressure;  Olszewski  gives  —  185*8°  and  -  164°  for  the  same  constants 
(compare  Abstr.,  1885,  860). 

When  a  closed  tube  containing  solid  methane  is  opened  under  liquid 
fluorine  at  —187°,  there  is  a  violent  explosion  accompanied  by  in¬ 
candescence,  the  glass  vessels  being  reduced  to  powder.  The  energy  of 
the  reaction  is  comparable  with  that  which  occurs  between  solid  fluorine 
and  liquid  hydrogen  (compare  Abstr.,  1903,  ii,  360),  and  affords  a 
further  instance  of  the  persistency  of  chemical  affinity  at  very  low 
temperatures.  M.  A.  W. 

Light  Petroleum,  Vaselin  Oil,  and  Vaselin.  Paul  Adams 
{Bull.  Soc.  chim .,  1905,  [iii],  33,  274 — 283). — The  author  asserts  that 
much  of  the  light  petroleum  of  commerce  consists  of  the  liquid 
hydrocarbons  produced  by  a  cracking  ”  petroleum  residues.  A  number 
of  samples  of  light  petroleum  prepared  about  1897  by  the  distillation 
of  crude  petroleum  were  examined.  They  absorbed  quantities  of 
bromine  varying  from  10  to  140  per  cent,  by  weight,  and  lost  this 
property  after  treatment  with  sulphuric  acid.  A  crude  light  petroleum 
obtained  by  “  cracking  ”  petroleum  residues,  distilled  between  60°  and 
135°,  had  a  sp.  gr.  0*712,  absorbed  60  per  cent,  by  weight  of  bromine, 
and  when  shaken  with  sulphuric  acid,  21T5  per  cent,  was  dissolved  and 
the  acid  became  black.  A  crude  light  petroleum  obtained  by  fractional 
distillation  of  crude  petroleum  without  “  cracking  ”  possessed  a  slight 
yellow  colour,  was  dichroic,  distilled  between  40°  and  130°,  had  a  sp.  gr. 
0*675,  absorbed  0*6  per  cent,  of  its  weight  of  bromine,  forming  a 
white  precipitate  and  evolving  hydrogen  bromide.  Sulphuric  acid 
decolorised  the  material  and  itself  became  brown.  A  specimen  of 
“  gasolin,”  prepared  from  the  foregoing  by  washing  first  with  sulphuric 
acid  and  then  with  a  solution  of  sodium  hydroxide,  distilled  between  30° 
and  85°,  had  a  sp.  gr.  0*64,  and  did  not  react  with  mercury  hydrogen 
sulphate  or  immediately  with  bromine  in  the  cold. 

A  sample  of  vaselin  oil,  distilled  unchanged  between  335°  and  440°, 
did  not  react  with  bromine  in  the  cold  and  was  not  sensibly  diminished 
in  volume  by  agitation  with  sulphuric  acid. 
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Vaselin  should  consist  of  the  decolorised  and  deodorised  residue  of 
American  petroleum  after  distilling  off  all  products  volatile  below 
360°,  with  the  addition  of  from  2  to  5  per  cent,  of  hard  paraffin.  On 
distillation,  the  constituents  of  vaselin  undergo  decomposition,  and  the 
products  are  crystalline  paraffins,  liquid  hydrocarbons,  and  small 
quantities  of  gas,  the  two  latter  being  partially  ethylenic  (compare 
Engler,  Abstr.,  1898,  i,  165).  The  hard  paraffin  slowly  separates 
when  the  distillate  is  kept.  The  author  concludes  that  no  hard 
paraffin  exists  already  formed  in  vaselin.  A  list  of  the  requirements  to 
which  vaselin  should  conform  is  given  in  the  original.  T.  A.  H. 

Reaction  distinguishing  between  Primary,  Secondary,  and 
Tertiary  Alcohols.  Paul  Sabatier  and  Jean  B.  Senderens  [Bull. 
Soc.  chim.,  1905,  [iii],  33,  263 — 264.  Compare  Abstr.,  1903,  i,  393, 
453,  454). — The  authors  utilise  the  characteristic  products  obtained 
from  these  different  classes  of  alcohols  as  the  result  of  their  catalytic 
decomposition  by  metallic  copper  at  300°  to  distinguish  between  them, 
and  an  apparatus  suitable  for  this  purpose  is  described.  The  aldehydes 
produced  under  these  conditions  from  primary  alcohols  are  detected  by 
means  of  magenta  decolorised  with  sulphurous  acid ;  the  ketones 
obtained  from  secondary  alcohols,  by  the  formation  of  a  precipitate 
with  a  solution  of  semicarbazide  hydrochloride  in  presence  of  potassium 
acetate ;  and  the  liquid  olefinic  hydrocarbons  furnished  by  tertiary 
alcohols  (except  trimethylcarbinol,  which  yields  a  gas),  by  their  property 
of  immediately  decolorising  bromine.  T.  A.  H. 

Fusibility  in  the  Series  of  Normal  Di-primary  Glycols. 
Louis  Henry  (Bull.  Acad .  roy.  Bely.,  1904,  1142 — 1149). — It  is  shown 
that  so  far  as  fusibility,  as  measured  by  melting  point,  is  concerned 
this  series  consists  of  two  partial  series  constituted  by  {a)  those  terms 
having  an  even  number  of  carbon  atoms,  and  (5)  those  having 
an  odd  number  of  carbon  atoms.  The  data  for  the  first  of  these 
partial  series  is  fairly  complete,  and  in  this  fusibility  diminishes  as  the 
series  is  ascended.  The  differences  between  the  melting  points  of 
consecutive  pairs  from  C2  to  C8  are  28°,  24°,  and  23°  respectively,  and 
between  Cs  and  C10,  8°.  T.  A.  H. 

Solubility  of  Metallic  Hydroxides  in  Glycerol.  Arthur 
Muller  ( Zeit .  anorg.  Chem.,  1905,  43,  320 — 325). — Definite  weights  of 
glucinum  nitrate,  aluminium  nitrate,  chrome  alum,  ferrous  ammonium 
sulphate,  ferric  chloride,  ceric  ammonium  nitrate,  cerous  ammonium 
nitrate,  and  neodymium  magnesium  nitrate  respectively  were  dissolved 
in  water,  mixed  with  glycerol,  and  then  agitated  after  the  addition  of 
ammonia.  The  behaviour  of  the  resulting  solutions  on  heating  and  on 
dilution  with  water  is  recorded.  Glucinum  and  ceric  hydroxides  were 
insoluble,  aluminium  and  chromium  hydroxides  sparingly  soluble,  and 
the  other  hydroxides  easily  soluble  under  the  conditions  used. 

A.  McK. 

Basic  Properties  and  the  Quad ri valence  of  Oxygen.  Douglas 
McIntosh  (J.  Amer.  Chem.  Soc.,  1905,  27,  26 — 29). — Archibald  and 
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McIntosh  (Trans.,  1904,  85,  919)  have  shown  that  in  certain  com¬ 
pounds  of  the  ethers  and  alcohols  with  hydrogen  chloride  the  valency 
of  the  oxygen  may  be  assumed  to  be  as  high  as  twelve.  In  view  of 
this  result,  compounds  of  methyl  ether  and  methyl  alcohol  with 
hydrogen  bromide  and  hydrogen  iodide  have  been  prepared.  These 
compounds  are  white,  crystalline  solids,  almost  insoluble  in  the  ether 
or  alcohol,  but  readily  soluble  in  the  liquefied  acid  used  in  their  pre¬ 
paration  ;  their  formation  is  accompanied  by  the  development  of  a 
large  amount  of  heat.  The  compound  (CII3)20,HI  melts  at  —  15°,  the 
compound  CH3*OH,HI  at  —48°,  the  compound  (CH3)20,HBr  at 
—  22°,  and  the  compound  CH3*OH,HBr  at  —  14°.  In  all  these  cases 
the  oxygen  is  quadrivalent,  and  hence  the  experiments  afford  no  further 
evidence  as  to  the  possibility  of  oxygen  existing  with  a  valency  of 
eight  or  twelve.  E.  G. 

Quadrivalent  Oxygen.  Edmond  E.  Blaise  ( Compt .  rend.,  1905, 
140,  661 — 663.  Compare  this  voh,  ii,  111). — By  the  action  of  zinc 
on  iodine  in  presence  of  ethyl  ether,  a  crystalline  compound  of  the 
formula  Zn(OEt2I)2  is  obtained.  It  is  less  stable  than  the  correspond¬ 
ing  magnesium  compound  (loc.  cit.),  but  reacts  with  benzoyl  chloride 
in  a  similar  manner,  giving  rise  to  ethyl  iodide,  ethyl  benzoate,  and 
zinc  chloride.  When  the  diethyl  ether  groups  in  this  compound  are 
replaced  by  methyl  amyl  ether,  the  products  of  the  reaction  with 
benzoyl  chloride  are  methyl  iodide  and  amyl  benzoate.  The  group 
with  the  smaller  number  of  carbon  atoms  thus  enters  into  combination 
with  the  iodine.  If  one  of  the  ether  groups  is  cyclic  and  has  one  of 
the  carbon  atoms  attached  directly  to  the  oxygen  atom,  the  reaction 
with  benzoyl  chloride  is  different.  Hydrogen  chloride  is  produced 
and  the  benzoyl  group  enters  into  combination  with  one  of  the  carbon 
atoms  of  the  nucleus. 

Acetals  give  rise  to  analogous  zinc  iodine  compounds  and  these  react 
with  benzoyl  chloride  in  a  similar  manner.  When  ethyl  orthoformate 
is  added  in  small  portions  at  a  time  to  an  ethereal  solution  of  the  com¬ 
pound  Hg(0EtoI)2,  a  substance  having  the  constitution 

Mg[OEtI'CH(OEt)2]2 

separates  in  well -formed  crystals.  It  reacts  energetically  with  benzoyl 
chloride,  the  products  being  ethyl  iodide,  formate,  and  benzoate. 
The  compounds  which  the  ethers,  acetals,  and  ortho-esters  form  with 
iodine  and  magnesium  (or  zinc)  are  thus  all  of  the  same  type.  Their 
properties  and  behaviour  towards  benzoyl  chloride  indicate  the  presence 
of  quadrivalent  oxygen  atoms.  The  compounds  which  the  esters  form 
with  iodine  and  magnesium  are  of  a  different  type,  (RC02R')fiMgI2,  and 
behave  differently  towards  benzoyl  chloride.  H.  M.  D. 


Action  of  Hydrogen  Cyanide  on  Epiethylin  (Ethyl  G-lycide 
Ether).  Robert  Lespieau  (Compt.  rend.,  1905,  140,  436 — 437). — 
Bromoethylin(aa-bromoethoxyhydrin),  obtained  by  the  action  of  phosphor¬ 
ous  bromide  on  glycerol  a-monoethyl  ether,  boils  at  197°  under  760  mm. 
pressure  and  reacts  with  potassium  hydroxide  to  form  epiethylin  (ethyl 
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,  _  .CH-CH2-OEt 

glycide  ether),  , 


which  combines  with  hydrogen 


cyanide,  slowly  at  the  ordinary  temperature,  or  more  rapidly  at  70°,  to 
form  a-cyano-fi-hydroxy-y-ethoxypropane,  OEt*OH2,CH(OH),CH2*CN, 
a  colourless  liquid,  soluble  in  water,  boiling  at  243 — 245°  under  760° 
mm.  pressure,  and  yielding,  on  saponification  with  hydrochloric  acid  in 
the  presence  of  alcohol,  ethyl  fi-hydroxy-y- ethoxy  butyric  acid , 

0Et*CH2*CH(0H)*CH2*C02Et, 

boiling  at  120 — 121°  under  13  mm.  pressure,  and  converted  by  the 
action  of  potassium  hydroxide  into  the  potassium  salt  of  the  corre¬ 
sponding  acid,  fi-hydroxy-y-ethoxybutyric  acid , 

0Et-CH2-CH(0H)-CH2-C02H, 

which  is  a  syrup  and  loses  1  mol.  H20  on  distillation,  forming  an 
unsaturated  acid.  fi-Chloro-a-cyano-y-ethoxypropane, 

OEt-CH2-OHOhCH2‘CN, 

obtained  by  the  action  of  phosphorus  pentachloride  on  the  correspond¬ 
ing  hydroxy-compound,  boils  at  105°  under  19  mm.  pressure,  from  which 
fi-chloro-y-ethoxybutyric  acid ,  0Et*CH2*CHCl’CH2*C02H,  boiling  at 
144 — 145°  under  14  mm.  pressure  and  melting  at  2°,  and  its  amide , 
melting  at  64°,  are  readily  obtained  by  the  ordinary  methods. 

M.  A.  W. 


Preparation  of  Nitro-produets  of  Organic  Compounds. 

J.  Matuschek  ( Ghem .  Zeit,,  1905,  29,  115). — Ethyl  nitrite  is  formed 
by  the  action  of  sodium  nitrite  on  magnesium  sulphate  in  presence  of 
ethyl  alcohol,  since  magnesium  nitrite  is  unstable,  especially  when  its  solu¬ 
tion  is  heated.  The  change  Mg(N02)2  +  H20  =  Mg(OH)2  +  N02  4*  NO 
is  undergone,  whilst  the  nitrogen  peroxide  thus  formed  acts  on  the 
ethyl  alcohol  present.  A  similar  result  was  obtained  with  iron  salts. 

Phenols,  amines,  and  aldehydes  may  be  nitrated  in  a  similar  manner, 
the  solvent  used  in  these  cases  being  ether. 

Nitrobenzene  is  formed  when  a  little  ferric  chloride  is  added  to  a 
mixture  of  powdered  sodium  nitrite  and  benzene.  A.  McK 


Ethylene  Xanthate  and  Ethylene  Thiocarbonate.  P.  Frassetti 
(Aer.,  1905,  38,  488 — 492.  Compare  Welde,  J.  pr,  Chem 1877,  [ii], 
15,  55). — Alcoholic  potash  converts  ethylene  xanthate  into  Bender’s 
salt,  ethylene  thiocarbonate,  and  ethyl  alcohol, 

C2H4(S*CS*OEt)2  +  KOH  =  KS-COOEt  +  C2H4CS3  +  EtOH. 

The  yield  of  ethylene  thiocarbonate  is  theoretical  when  only  one 
equivalent  of  alkali  is  employed.  It  crystallises  from  a  mixture  of 
alcohol  and  ether  in  pale  yellow,  rhombic  needles  melting  at  39°. 
Ethylene  disulphide  is  obtained  when  the  alcoholic  filtrate  from 
Bender’s  salt  is  exposed  to  the  air,  and  on  reduction  with  sodium 
amalgam  it  is  converted  into  the  sodium  salt  of  ethylene  hydrosulphide, 
C2H4(SNa)2.  An  ethereal  solution  of  ethyl  xanthate  reacts  with 
alcoholic  ammonia,  yielding  xanthamide  and  ethylene  thiocarbonate. 

Ethylene  thiocarbonate  and  alcoholic  potash  yield  Bender’s  salt 
and  the  potassium  salt  of  ethylene  hydrosulphide, 

C2H4CS3  +  EtOH  +  3KOH  =  KS-CO'OEt  +  C2H4S2K2  4  2H20. 

J.  J.  S. 


ORGANIC  CHEMISTRY. 


257 


The  Non-existence  of  Two  Stereoisomerid.es  of  Ethyl  a/3- 
Dioximidobutyrate.  Louis  Bouveault  and  Andre  Wahl  (Compt. 
rend.,  1905,  140,  438—440;  Ber .,  1904,  38,  926— -931).— Ethyl 
a/Ldioximidobutyrate,  obtained  by  the  action  of  hydroxylamine  hydro¬ 
chloride  on  ethyl  diketobutyrate  (compare  Abstr.,  1904,  i,  556),  crys¬ 
tallises  from  ether  and  light  petroleum  in  large,  transparent  crystals 
melting  at  160 — 162°,  and  the  same  compound  is  obtained,  together 
with  isonitrosomethylisooxazolone,  melting  at  159°,  when  pure  ethyl 
isonitrosoacetoacetate  reacts  with  hydroxylamine  in  acid  or  alkaline 
solution.  Ethyl  a/Ldioximidobutyrate  is  partially  converted  to 
isonitrosomethyKsooxazolone '  by  the  action  of  hydrogen  chloride  in 
ethereal  solution,  but  the  two  constituents  of  the  solid  mixture  are 
readily  separated  by  the  action  of  water,  which  dissolves  the  ^ooxazo- 
lone,  but  not  the  dioxime. 

The  mono-acetyl  derivative  of  ethyl  a/3-dioximidobutyrate,  prepared 
by  the  action  of  acetyl  chloride  on  the  dioxime,  melts  at  149°,  and  the 
diacetyl  derivative  prepared  by  the  action  of  acetic  anhydride  on  the 
dioxime  or  the  mono-acetyl  derivative  melts  at  53 — 54°. 

Erom  these  results,  the  author  concludes  that  there  is  only  one 
ethyl  a/3-dioximidobutyrate,  the  syn-  and  am^i-stereoisomerides  melting 
at  142°  and  132°  respectively,  described  by  Nussberger  (Abstr.,  1892, 
1175),  and  the  compound  melting  at  140°,  described  by  Cer^sole  and 
Kockert  (Abstr.,  1884,  1120),  being  mixtures  of  the  dioxime  and  the 
^sooxazolone,  whilst  the  amphi- diacetyl  derivative  melting  at  119 — 120°, 
described  by  Nussberger,  was  probably  an  impure  mono-acetyl  deriv¬ 
ative.  M.  A.  W. 

Marckwald’ s  Asymmetric  Synthesis  of  Optically  Active 
Valeric  Acid.  S.  Tijmstra  ( Proc .  K.  Akad.  Wetensch .  Amsterdam ,  1904, 
7,  465 — 468). — Methylethylmalonic  acid  may  be  converted  into  valeric 
acid  [a-methylbutyric  acid]  at  100°  at  the  ordinary  pressure  if  the 
carbon  dioxide  eliminated  is  removed  from  the  sphere  of  action. 

The  author  modifies  Marekwald’s  asymmetric  synthesis  (Abstr., 
1904,  i,  221)  by  heating  the  hydrogen  brucine  salt  of  methylethyl¬ 
malonic  acid  with  continual  evacuation  at  1 20°  instead  of  heating  at 
the  melting  point,  155°,  as  Marckwald  did.  In  this  way,  the  racemi- 
sation  phenomena,  supposed  by  Marckwald  to  occur  under  the  condi¬ 
tions  employed  by  him,  are  less  marked.  The  valeric  [a-methylbutyric] 
acid  obtained  had  [a]D~4*3°,  which  corresponds  with  25*8  per  cent,  of 
^-valeric  acid,  whereas  Marckwald’s  product  had  ao  —  L?0  (I  —  1),  which 
corresponds  with  about  10  per  cent,  of  £-acid.  A.  McK. 

Direct  Fixation  of  Organo-magnesium  Derivatives  on  the 
Ethylenic  Linking  of  Unsaturated  Esters.  Edmond  E.  Blaise 
and  A.  Courtot  (Compt.  rend.,  1905,  140,  370 — 372). — Ethyl  methyl¬ 
acrylate,  readily  prepared  by  the  action  of  diethylaniline  on  ethyl 
a-bromoisobutyrate,  reacts  with  magnesium  methyl  iodide  at  0°  to 
form  a  condensation  product,  which,  on  decomposition  with  water,  yields 
a  mixture  of  dimethylpropenylcarbinol  (compare  Chupotsky  and 
Mariutza,  Abstr.,  1890,  727)  boiling  at  119°  and  y-methylpentane-/3-one 
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boiling  at  116°,  having  an  agreeable  odour  similar  to  that  of  camphor, 
and  forming  an  oxime  boiling  at  89°  under  20  mm.  pressure,  a  phenyl 
hydrazone  boiling  at  153°  under  10  mm.  pressure,  and  a  crystalline 
semicar bazone  melting  at  96°  and  identical  with  the  ketone  obtained 
synthetically  by  the  hydrolysis  of  ethyl  methylethylacetoacetate. 
Magnesium  ethyl  iodide  reacts  with  ethyl  methylacrylate,  but  the  sole 
product  of  the  reaction  is  diethylpropenylcarbinol,  boiling  at  162°, 
whilst  magnesium  methyl  iodide  and  ethyl  aa-di  methylacrylate  yield 
dimethylisobutenylcarbinol  boiling  at  138°,  /33-dimethyl-AaY-pentadiene 
boiling  at  90°,  and  a  small  quantity  of  a  ketone,  probably  /2/3-dimethyl- 
pentane-S-one,  yielding  a  semicar  bazone  melting  at  124°.  M.  A.  W. 


Influence  of  Atmospheric  Moisture  on  the  Oxygen  Absorp¬ 
tion  of  Oils.  III.  "Walter  Lippert  ( Zeit .  ccngew .  Chem .,  1905,  18, 
94 — 95). — Various  oils  examined  dried  more  quickly  in  a  dry  atmo¬ 
sphere  than  in  a  moist  one.  When  traces  of  manganese  are  present, 
the  oil  dries  better  in  a  moist  atmosphere  than  in  a  dry  one. 

A.  McK. 

Mechanism  of  the  Ethyl  Acetoacetate  Syntheses.  Ludwig 
Claisen  ( Ber .,  1905,  38,  709 — 719). — -A  theoretical  paper,  discussing 
the  fact  that  in  preparing  ethyl  acetoacetate  a  better  yield  is  obtained 
by  using  metallic  sodium  than  by  means  of  sodium  ethoxide  (compare 
Michael,  Abstr.,  1901,  i,  123),  W.  A.  D. 


Lactone  of  Triacetic  Acid.  Antonio  Tamburello  (Chem.  Centr ., 
1905,  i,  348 ;  privately  printed,  Palermo,  July  1904). — The  results  re¬ 
corded  agree  with  the  observations  of  Dieckmann  and  Breest  (Abstr., 
1904,  i,  846). 

The  formation  of  mono-  and  tri-phenylhydrazones  agrees  with  a 

QQ _ QJT  _ 

ketonic  structure  for  the  lactone,  the  inactivity  of 

the  phenylhydrazone  towards  o-phenylenediamine  showing  that  the 
two  carbonyl  groups  are  not  in  the  ortho-position.  The  acidity, 
formation  of  salts,  red  colour  reaction  with  ferric  chloride,  and  forma¬ 
tion  of  O-ethers  by  means  of  diazo-methane  or  -ethane,  or  from  ethyl 
iodide  and  the  silver  salt,  agree  with  the  desmotropic  structure, 

O  ^GMe^CH^^^'  ^e  mon°kroino(lerivative  resembles  the  lactone, 

and  like  it  must  contain  an  unaltered  methylene  group  and  be  either 

n/CO — CH2\  n<^CO - oii2\ 

0  uJMe  lOBr^00  or  °^C(CH2Br):CH'>G°- 

The  'phenylhydrazone ,  C12H10O3N2,  prepared  by  means  of  diazo¬ 
benzene  acetate,  forms  red  needles  from  alcohol  or  benzene,  melts  at 
185 — 186°,  and  with  phenylhydrazone  (2  mols.)  yields  the  triphenyl- 
hydrazone,  C6H40(N2HPh)3,  which  forms  yellow  leaflets  from  alcohol  or 
benzene,  melts  at  174 — 175°,  and  gives  the  osotetrazone  reaction  with 
ferric  chloride.  Nitrous  vapours  form,  with  a  cold  ethereal  suspension 
of  the  lactone,  a  mtfro-compound,  C6H503•  ON* C6H503N02,  which  forms 
needles  decomposing  explosively  at  165 — 166°. 
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Diazomethane  produces  the  0 -methyl  ether ,  which  forms  needles 
soluble  in  cold  alcohol  or  ether  and  melts  at  81 — -82°;  the  ethyl  ether , 
prepared  in  similar  manner  or  from  the  silver  salt  and  ethyl  iodide, 
melts  at  59 — 60°.  With  diazomethane,  the  monobromolactone  gives 
the  O -methyl  ether ,  which  crystallises  from  benzene  in  plates,  melts  at 
153 — 154°,  and  gives  no  coloration  with  ferric  chloride,  G.  D.  L. 

Variations  in  the  Crystallisation  of  Potassium  Hydrogen 
Succinate  due  to  the  Presence  of  Other  Metallic  Compounds 
in  the  Solution.  Alexander  T.  Cameron  ( Proc .  Roy.  Soc.  Edin  , 
1905,  25,  449 — 451). — From  a  solution  obtained  by  boiling  potassium 
hydrogen  succinate  with  freshly  precipitated  chromic  hydroxide, 
crystals  of  potassium  hydrogen  succinate  and,  later,  a  green,  crystalline 
powder  are  deposited.  On  concentrating  to  about  half  the  volume  and 
keeping,  dark  green  crystals  having  the  form  of  oblique  elliptical 
double  cones  possessing  monoclinic  symmetry  are  obtained.  The 
percentage  of  chromium  in  different  preparations  varies  considerably, 
but  is  always  less  than  1  per  cent.  Since  potassium  hydrogen  succinate 
crystallises  in  monoclinic  crystals,  the  author  suspects  that  the  green 
crystals  represent  potassium  hydrogen  succinate  containing  some 
chromium  compound,  possibly  in  solid  solution,  this  bringing  about  a 
modification  in  the  external  surfaces  of  the  crystals.  Similar  crystals 
with  curved  faces  have  been  obtained  from  solutions  of  the  succinate 
after  treatment  with  aluminium  hydroxide,  ferric  chloride,  or  copper 
carbonate. 

Chromic  hydroxide  dissolves  readily  in  potassium  hydrogen  malate, 
and  the  solution  deposits  crystals  similar  to  the  above.  H.  M.  D. 

Methyl  Itaconate.  Richard  Anschutz  [and  Ferdinand  Haas] 
(Ber.>  1905,  38,  690 — 693), — Methyl  itaconate  has  hitherto  only  been 
obtained  as  a  liquid  which  slowly  undergoes  polymerisation  ;  when 
prepared  from  pure  silver  itaconate  and  methyl  iodide,  it  readily 
solidifies,  and,  after  recrystallisation  from  methyl  alcohol,  melts  at  38° 
and  boils  at  108°  under  11  mm.  or  at  208°  under  760  mm.  pressure. 
It  forms  monoclinic  crystals  [a  :  h  :  c  =  1*7372  :  1  :  1*0094  ;  /?  —  100°24'], 
has  a  normal  molecular  weight  in  ethereal  solution  and  in  the  state 
of  vapour,  and  does  not  polymerise  after  several  months. 

W.  A.  D. 

Lactyl-lactyl-lactic  Acid  and  the  Dilactide  of  Inactive  Lactic 
Acid.  Emil  Jungfleisch  and  Marcel  Godciiot  (Compt.  rend.,  1905, 
140,  502 — 505). — Lactyl-lactyl-lactic  acid , 

0H*CHMe-C0-O-CHMe*CO*0-CHMe*CO2H, 
obtained  together  with  dilactide  when  lactic  acid  is  distilled  at 
230 — 250°  under  25  mm.  pressure,  is  much  more  readily  soluble  in 
ether  than  the  dilactide,  crystallising  in  tufts  of  small,  colourless 
needles  melting  at  39°  and  boiling  at  235 — 240°  under  20  mm. 
pressure,  and  readily  soluble  in  chloroform,  benzene,  or  acetic  acid.  It 
dissolves  readily  in  water,  and  the  aqueous  solution  is  hydrolysed 
slowly  at  the  ordinary  temperature  or  rapidly  at  100°,  forming  3  mols. 
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of  lactic  acid  ;  by  the  action  of  gaseous  ammonia,  it  is  decomposed  into 
lactamide  and  ammonium  lactate  according  to  the  equation  : 
0H«CHMe-C0*0-CHMe-C0*0-CHMe*C02H  +  3NH3  = 

20H-CHMe-C0-NH2  +  0H-CHMe*C02*NH4. 

The  hydrolysis  of  racemic  dilactide  to  lactic  acid  occurs  through  the 
intermediate  formation  of  lactyl-lactic  acid,  and  this  explains  the  slow 
deposition  of  zinc  lactate  from  a  solution  of  dilactide  neutralised  by  zinc 
oxide  observed  by  Wislicenus  ;  the  solution  contained  zinc  lactyblactate, 
which  was  slowly  hydrolysed  into  lactic  acid  and  zinc  lactate. 

M.  A.  W. 

Electro-synthesis  among  the  Cyano-derivatives.  Celso 
Ulpiani  and  G.  A.  Rodano  ( Atti  R.  Acccid.  Lincei ,  1905,  [v],  14,  i, 
110 — 114). — Electrolysis  of  an  aqueous  solution  of  ethyl  sodiocyano- 
malonate  yields  a  compound  of  the  constitution 

CN*  C(C02Et)2*  C(C02Et)2*CN, 

which  separates  from  aqueous  alcohol  in  white  crystals  (  +  1|H20) 
melting  at  56 — 57°  and  is  readily  soluble  in  alcohol,  ether,  chloroform, 
or  benzene.  It  has  the  normal  molecular  weight  in  freezing  benzene. 
The  best  yield  is  obtained  with  a  1  per  cent,  solution  of  the  sodium  salt 
of  ethyl  cyanomalonate  and  a  current  intensity  of  0’2 — 0  25  amperes. 

T.  H.  P. 

Formaldehyde  Sodium  Hydrogen  Hyposulphite.  Luc.  Baumann, 
Georges  Thesmar,  and  Jos.  Frossard  (Bull.  Soc .  Ind.  Mulhouse ,  1904, 
74,  348 — 360.  Compare  Prud’homme,  this  vol.,  ii,  157). — Zinc  dust  and 
sulphuric  acid  are  added  to  a  mixture  of  sodium  hydrogen  sulphite  and 
ice.  The  zinc  is  then  removed  by  the  addition  of  sodium  hydrogen 
carbonate,  and  from  the  filtrate  so-called  “  sodium  hyposulphite  ”  is  pre¬ 
cipitated  by  the  addition  of  brine  (compare  Bernthsen  and  Bazlen 
Abstr.,  1900,  ii,  203).  A  solution  of  this  in  40  per  cent,  formaldehyde, 
when  cooled,  deposits  a  crystalline  product  having  a  composition 
approximately  represented  by  the  formula  Na2S204,2CH20,4H20 
(compare  H.  Schmid,  Bull .  Soc.  Ind.  Mulhouse ,  1904,  74,  63),  which  can 
be  separated  by  fractional  crystallisation  from  dilute  alcohol  into  equal 
parts  of  formaldehyde  sodium  hydrogen  sulphite  and  formaldehyde 
sodium  hydrogen  hyposulphite,  NaHS02,CH20,2H20  (Zundel,  ibid.,  49). 
The  latter  crystallises  from  water  in  large,  transparent,  monoclinic  (?) 
prisms,  melts  at  63 — 64°,  begins  to  lose  water  of  crystallisation  at  120°, 
at  125°  evolves  formaldehyde  and  hydrogen  sulphide,  and  finally  leaves 
a  residue  of  sodium  sulphide.  Mineral  acids  decompose  it  with  the 
formation  of  sulphur  and  hydrogen  sulphide  ;  alkalis  regenerate  sodium 
hyposulphite  and  formaldehyde,  and  sodium  hydroxide  followed  by 
ammonia  solution  furnishes  disodium  hyposulphite  and  hexamethylene- 
tetra-amine.  The  lead  derivative  is  insoluble  in  water,  but  dissolves  in 
dilute  nitric  or  in  acetic  acid  to  form  a  strongly  reducing  solution.  The 
compound  can  be  applied  as  a  reducing  agent  when  warmed  in  presence  of 
alkalis  or  sodium  hydrogen  sulphite  and,  in  these  circumstances,  gives 
good  results  in  the  conversion  of  nitro-derivatives  into  the  corresponding 
amines. 

The  authors  consider  that  these  observations  confirm  the  validity  of 
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the  formula  H9S02  assigned  by  Schutzenberger  to  hypo  sulphurous  acid 
( Compt .  rend.,  1869,  69,  196).  T.  A.  H. 

Constitution  of  Aldehydesulphurous  Acid  and  Hypo- 
sulphurous  Acid.  Karl  Reinking,  Erich  Dehnel,  and  Hans  Lab- 
iiardt  ( Ber 1905,  38,  1069 — 1080.  Compare  preceding  abstract  and 
this  vol.,  ii,  240). — Hydroxymethanesulphonic  acid,  0H*CH2*S03H 
(compare  Muller,  this  Journal,  1874,  45),  is  best  prepared  by  cautiously 
adding  50  per  cent,  sulphur  trioxide  to  a  cooled  mixture  of  methyl 
alcohol  and  sulphuric  acid  monohydrate.  The  sodium  salt  crystallises 
in  needles  grouped  in  stellar  aggregates  and  can  be  heated  with  acids 
and  alkalis  without  change. 

Aminomethyl  hydrogen  sulphite ,  NH2,CH2*0,S02H,  prepared  by  the 
interaction  of  formaldehyde,  sodium  hydrogen  sulphite,  and  ammonia, 
forms  colourless  crystals  decomposing  at  193°;  on  reduction  with  zinc 
dust  and  acetic  acid,  zinc  aminomethylsulphoxylate  is  formed.  Both 
sodium  hyposulphiteformaldehyde  and  form aldehydesulphoxy late  form 
compounds  with  amines  ;  sodium  o-toluidinoformaldehydesulphoxylate , 
CfH^NH’CHg'OSONa^HgO,  has  been  analysed.  It  is  clearly  proved 
that  hydroxymethanesulphonic  acid  and  formaldehyde  sulphurous  acid 
are  not  identical.  E.  F.  A. 

Chloro-derivatives  of  Propyl  and  isoPropyl  Formals.  Leon 
Stappers  [Bull.  Acad.  roy.  Belg .,  1904,  1161 — 1170.  Compare 
Henry,  Abstr.,  1904,  i,  364). — Chloromethyl  iso propyl  ether , 

CH2Cl-OPr0, 

obtained  by  the  action  of  hydrogen  chloride  on  formaldehyde  in 
presence  of  fsopropyl  alcohol,  is  a  colourless,  mobile  liquid  with  a 
pungent  odour;  it  boils  at  101—102°  under  760  mm.  pressure,  has  a 
sp.  gr.  0*972  at  20°  and  nD  1*41136  at  18°.  It  evolves  hydrogen 
chloride  on  exposure  to  moist  air. 

Chloromethyl  a-chloro\&opropyl  ether ,  CH2Cl*OGHMe*CH2Cl,  simi¬ 
larly  prepared,  is  a  colourless  liquid  which  boils  at  162 — 164°  under 
763  mm.  pressure  and  has  a  sp.  gr.  1*197  at  20°. 

The  isopropyl  formals  and  their  derivatives  may  be  obtained  by  the 
action  of  hydrogen  chloride  on  formaldehyde  in  presence  of  2  mols.  of 
the  appropriate  isopropyl  compound,  or  by  the  interaction  of  the  latter 
with  trioxymethylene  in  presence  of  ferric  chloride  (compare  Arnhold, 
Abstr.,  1887,  912). 

s-aa-Dichloroi&opropyl  formal ,  CH2[0*CHMe*CH2Cl]2,  is  a  colourless, 
mobile  liquid  with  a  sharp,  bitter  taste ;  it  boils  at  227 — 228°  under 
758  mm.  pressure,  has  a  sp.  gr.  1*150  at  20°  and  wD  1*45607  at  20°. 
The  isomeric  dichloropropylformal,  CH2[OCH2*CHCl’CH3]2,  pre¬ 
pared  from  propylene  /3-chlorohydrin  (Henry,  Abstr.,  1903,  i,  725), 
boils  at  228°,  has  a  sp.  gr.  1*145  at  20°  and  1*45307. 

&-Tetrachloroisopropyl formal ,  CH2[0*CH(CH2C1)2]2,  obtained  by  the 
action  of  trioxymethylene  on  s-glyceryl  dichlorohydrin  in  presence  of 
ferric  chloride,  melts  at  51°,  boils  at  220°  under  107  mm.  pressure,  is 
soluble  in  benzene  or  chloroform,  and  slightly  so  in  light  petroleum. 
It  forms  crystals  belonging  to  the  monoclinic  system  [ft :  h  :  c  — 
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2*787  : 1  :  1*384  ;  a  =  82°50  ].  The  isomeric  compound, 

CH2[0-CH2-CHC1*CH2C1]2, 

similarly  obtained  from  as-glyceryl  dichlorohydrin,  is  a  colourless, 
viscid  liquid  having  sp.  gr.  1*370  and  nB  T49399  at  20°.  T.  A.  H. 

Condensation  of  Methylethylaeraldehyde  with  zsoButalde- 
hyde.  Wilhelm  Morawetz  ( Moncttsh .,  1905,  26,  127 — 132). — The 
aldol ,  CHEtlCMe'CH^H^CMe^COH,  formed  by  the  condensation  of 
methylethylaeraldehyde  with  zsobutaldehyde  in  alcoholic  potassium 
hydroxide  solution,  is  a  viscid,  yellow  oil,  which  boils  at  130 — 140° 
under  11  mm.  pressure,  reduces  ammoniacal  silver  solutions,  and  forms 
an  additive  compound  with  1  mol.  of  bromine  in  chloroform  solution. 
The  oxime ,  C10Hi9O2N,  is  a  viscid,  yellow  oil,  which  boils  at  160 — 170° 
under  18  mm.  pressure;  the  acetyl  derivative,  C12H20O3,  is  an  oil 
which  decomposes  on  distillation.  When  boiled  with  silver  oxide  and 
water,  the  aldol  yields  the  silver  salt  of  the  corresponding  hydroxy- 
acid,  C10H1^O3Ag,  which  crystallises  in  glistening  leaflets  on  concentra¬ 
tion  of  the  aqueous  solution  over  sulphuric  acid  in  a  vacuum. 

G.  Y. 

The  Diphenylhydrazones  of  £-Arabinose  and  of  Xylose. 

Bernhard  Tollens  and  A.  D.  Maurenbrecher  (. Ber .,  1905,  38, 
500 — 501.  Compare  Neuberg,  Ber.,  1904,  37,  4618). — Miither  and 
Tollens’  statement  (Abstr.,  1904,  i,  224)  that  ^-arabinosediphenyl- 
hydrazone  melts  at  204 — 205°  is  confirmed.  This  hydrazone  has  also 
been  obtained  by  the  action  of  diphenylhydrazine  on  the  products 
formed  during  the  hydrolysis  of  cocoa  beans.  J.  J.  S. 

^soMaltose.  Eduard  Jalowetz  ( Zeit .  angew.  Chem .,  1905,  18, 
171). — The  crystalline  form  and  the  appearance  of  maltosazone  vary 
according  to  the  mode  of  preparation  (compare  Ost,  this  vol.,  i,  22). 

A.  McK. 

Reversion  of  Amylocellulose  into  Starch.  Eugene  Boux 
( Compt .  rend .,  1905,  140,  440 — 442). — Maquenne  has  shown  that 
starch  paste  slowly  reverts  into  amylocellulose  (compare  Abstr.,  1903, 
i,  679;  1904,  i,  17,  227,  228,  294,  800).  In  the  present  paper,  the 
reaction  is  shown  to  be  a  reversible  one  between  the  temperatures 
of  0°  and  150°;  at  the  higher  temperature,  and  in  the  presence  of 
excess  of  water,  the  amylocellulose  liquefies  after  10  minutes,  and  on 
cooling  forms  a  starch  paste  or  jelly  which  is  coloured  blue  by  iodine  ; 
if,  however,  the  heating  is  prolonged  to  about  3  hours,  the  solution  on 
cooling  deposits  spherical  granules  of  artificial  starch,  closely 
resembling  the  natural  grains  in  their  appearance  under  the  micro¬ 
scope,  and  like  them  being  coloured  blue  by  iodine  ;  they  do  not,  however, 
form  a  jelly  with  boiling  water.  If  the  amylocellulose  is  heated  with 
water  at  150°  for  a  longer  period  than  3  hours,  amylodextrin  is 
formed,  which  gives  a  yellow  colour  with  iodine  and  breaks  down  on 
continued  heating  into  dextrins  and  dextrose,  Amylocellulose, 
natural  and  artificial  starch  are  to  be  regarded  as  different  condensa- 
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tion  forms  of  the  same  fundamental  chemical  nucleus  (compare 
Maquenne,  Abstr.,  1904,  i,  294).  M.  A.  W. 

Optically  Active  Nitrogen  Compounds.  Miss  M.  B.  Thomas 
and  Humphrey  O.  Jones  ( Proc .  Camb.  Phil.  Soc.,  1905,  13,  33 — 34. 
Compare  Trans.,  1904,  85,  223;  1905,  87,  135). — Phenylbenzylmethyl- 
\^opropylammonium  iodide ,  prepared  by  mixing  methyKsopropylaniline 
with  benzyl  iodide  in  molecular  proportions,  melts  at  133°.  When 
this  is  treated  with  the  calculated  quantity  of  silver  d-bromocamphor- 
sulphonate  in  ethyl  acetate  solution  and  the  product  crystallised  three 
times  from  ethyl  acetate  or  water,  \-phenylbenzylmethyli&op'opylammon- 
imn  d-bromocamphor sulphonate  is  obtained.  In  dilute  aqueous  solution, 
[M]d  —  123°.  Subtracting  the  rotation  due  to  the  acid  ion,  the  value 
of  [M]d  for  the  basic  ion  is  obtained,  —  393°. 

Z-Phenylbenzylmethylisopropylammonium  iodide  is  obtained  by  pre¬ 
cipitating  the  aqueous  solution  of  the  bromocamphorsulphonate  by 
a  solution  of  potassium  iodide.  It  melts  at  132°  and  crystallises  in 
the  tetragonal  system,  whereas  the  crystals  of  the  inactive  iodide 
belong  to  the  oblique  system,  from  which  it  is  concluded  that  the 
latter  must  be  a  racemic  compound.  The  active  iodide  is  stable  in 
alcoholic  solution ;  it  racemises  quickly  in  chloroform  solution.  In 
absolute  alcohol,  [M]D  -  428°. 

i-Phenylbenzylmethyl\soamylammonium  iodide  forms  small  prisms 
melting  at  156°.  On  preparing  the  cZ-camphorsulphonate  and  crys¬ 
tallising  from  acetone,  the  salt  of  the  lsevo-base  was  obtained  after 
twenty  crystallisations,  although  not  perfectly  pure.  It  melts  at 
178 — 178‘5°;  in  dilute  aqueous  solution,  [M]D-317°,  from  which,  for 
the  basic  ion,  [M]D-370°  is  calculated.  The  corresponding  active 
iodide  melts  at  156°;  in  ethyl  alcohol,  [M]D-478°.  It  racemises  in 
chloroform  solution. 

Substitution  of  isopropyl  or  fsoamyl  for  the  ethyl  group  in  the 
phenylbenzylmethylethylammonium  ion  thus  causes  a  change  in  the 
molecular  rotation  of  more  than  350°  and  370°  respectively.  Substi¬ 
tution  of  these  for  the  allyl  group  also  increases  the  molecular  rotation 
to  a  great  extent,  since  for  the  phenylbenzylmethylallylammonium  ion 
[M]D  =  166°.  H.  M.  I). 

Copper  and  Nickel  Salts  of  some  Amino-acids.  Giuseppe 
Bruni  (Zeit.  Elektrochem .,  1905,  11,  93 — 94). — A  claim  for  priority 
(see  Bruni  and  Fornara,  Abstr.,  1904,  i,  855,  and  H.  Ley,  this  vol.,  i, 
175).  T.  E. 

Synthesis  of  Polypeptides.  IX,  Chlorides  of  the  Amine- 
acids  and  their  Acyl  Derivatives.  Emil  Fischer  [with  F,  Reuter] 
(Ber.y  1905,  38,  605 — 619.  Compare  Abstr.,  1903,  i,  465,  607,  799  ; 
1904,  i,  652,  771,  867,  890  ;  this  vol.,  i,  30,  31). — Two  new  reactions  are 
described,  namely,  the  preparation  of  amino-acid  chlorides  by  the 
interaction  of  the  acids  with  phosphorus  pentachloride  and  acetyl 
chloride,  and  the  splitting  of  the  ring  in  diketopiperazine  derivatives 
by  means  of  dilute  alkalis,  which  very  much  facilitate  the  synthesis  of 
derivatives  of  polypeptides. 


264 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Thus,  on  shaking  glycine  anhydride  with  the  equivalent  quantity  of 
normal  sodium  hydroxide,  it  is  converted  into  the  alkali  salt  of 
glycylglycine,  and  this,  on  further  treatment  with  acid  chlorides,  such 
as  benzoyl  chloride,  yields  benzoylglycylglycine.  Alanine  anhydride 
acts  in  a  similar  manner,  but  leucinimide  is  only  hydrolysed  with  great 
difficulty. 

Ethyl  a-bromo\sohexoyldiglycylglycine , 

C4H9‘CHBr*[C0*NH*CH2]g*C02Et, 
can  be  prepared  either  by  the  action  of  acetyl  chloride  and  phosphorus 
pentachloride  on  a-bromoisohexoylglycylglycine  and  subsequent  com¬ 
bination  of  the  chloride  formed  with  ethyl  glycine,  or,  still  better,  by 
the  interaction  of  ethyl  glycylglycine  with  the  chloride  of  a-bromozso- 
hexoylglycine.  It  melts  at  184’5°  (corr.)  and  crystallises  in  stellar 
aggregates  or  clusters  of  colourless  needles.  The  corresponding 
a-bromoisohexoyldiglycylglycine  melts  at  168°  (corr.),  crystallises  from 
alcohol  in  minute  needles,  and  is  converted  by  dilute  ammonia  into 
leucyldiglycylglycine, 

C4n0-CH(NH2)-CO[NH-CH2«CO]2-NH-CH2*CO2H  ; 
this  darkens  at  215°,  melts  to  a  dark  liquid  at  233°  (corr.),  and  gives 
the  biuret  reaction. 

Hippuryl  chloride ,  COPh*NH*CH2*COCl,  is  easily  prepared  by  the 
action  of  acetyl  chloride  and  phosphorus  pentachloride  on  hippuric 
acid ;  it  crystallises  from  acetyl  chloride  in  colourless  needles,  be¬ 
comes  yellow  at  125°  and  then  dark  red,  and  melts  at  a  higher  tempera¬ 
ture.  Alcohol  or  water  converts  the  chloride  into  hippuric  acid ;  with 
ethereal  ammonia,  hippuramide,  melting  at  183°,  is  formed.  Hippuryl 
chloride  reacts  readily  with  ethyl  glycine,  either  in  ethereal  or  alkaline 
solution,  forming  the  benzoylglycylglycine  melting  at  206°,  described 
by  Curtius  and  Wiistenfeld  (Abstr.,  1904,  i,  833). 

Leucyl  chloride  hydrochloride,  C4H9*CH(NH3C1)'C0C1,  is  prepared  by 
the  combined  action  of  acetyl  chloride  and  phosphorus  pentachloride  on 
leucine,  special  precautions  being  taken  to  exclude  all  traces  of 
moisture,  while  the  product  is  filtered  and  washed.  The  salt  is 
relatively  stable  towards  heat,  but  is  decomposed  at  once  by  water  into 
leucine  and  hydrogen  chloride  ;  it  reacts  with  ethyl  glycine  in  ethereal 
solution,  forming  ethyl  leucylglycine ,  which  was  isolated  as  leucylylycine 


anhydride,  C4H9-CH<^^5>CH2,  crystallising  in  colourless 


sNH*CO 


needles  and  melting  at  244°. 

Alanyl  chloride  hydrochloride,  NH3Cl*CHMe*COCl,  prepared  as 
above,  forms  a  colourless,  crystalline  mass  which  sinters  about  110°. 
a -Aminobutyryl  chloride  hydrochloride,  CH2Me*CH(NH3Cl)*COGl,  forms 
well-defined  crystals.  E.  F.  A. 


The  Carbimide  of  Natural  (l)  Leucine.  Louis  Hugounenq  and 
Albert  Morel  (Compt.  rend.,  1905,  140,  505 — 506.  Compare  this  vol., 
i,  178). — Natural  (l)  leucine  reacts  with  carbonyl  chloride  in  toluene 
solution  at  130°  to  form  leucinecarbimide  (compare  Vittenet,  Abstr., 
1899,  i,  756  ;  1900,  i,  153),  which,  however,  could  not  be  isolated  in  a 
pure  state;  the  ethyl  ester,  C0IN*CH(C02Et)*CH2’CHMe2,  obtained 
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together  with  diethyl  leucinecarbamide , 

C0[NH*CH(C02Et)CH2'CHMe2]2, 

boiling  at  180 — 190°  under  18  mm.  pressure,  by  the  action  of  carbonyl 
chloride  in  toluene  solution  at  130°  on  the  ethyl  ester  of  leucine  (compare 
Fischer,  Abstr.,  1901,  i,  192),  is  a  colourless  liquid  boiling  at  120 — 130° 
under  18  mm.  pressure,  having  a  disagreeable  odour,  and  emitting 
irritating  vapours ;  it  reacts  with  alcohols  to  form  urethanes,  is  insoluble 
in  water,  and  soluble  in  benzene,  ether,  or  chloroform.  M.  A.  W. 

Mercury  Thiocyanate  Complexes.  Miles  S.  Sherrill  and  S. 
Skowronski  ( J ".  Amer.  Ghem.  >Soc.,  1905,  27,  30 — -47). — Sherrill 
(Abstr.,  1903,  ii,  534)  has  investigated  the  mutual  relations  of 
mercuric  chloride,  bromide,  iodide,  and  cyanide  to  the  corresponding 
potassium  salts  with  special  reference  to  the  formation  of  complexes. 
This  work  has  now  been  extended  to  mercuric  thiocyanate. 

The  results  of  solubility,  freezing  point,  and  E.M.F.  determinations 
have  shown  that  in  aqueous  solution  a  complex  salt,  K2Hg(SCN)4,  is 
formed.  The  same  salt  is  produced  when  mercurous  thiocyanate  is 
treated  with  potassium  thiocyanate,  mercury  being  liberated. 

A  comparison  of  the  stability  constants  of  the  mercuric  complexes 
shows  that  the  relative  tendency  of  the  halogens  and  of  cyanogen  and 
thiocyanogen  groups  to  form  complexes  increases  in  the  order 
Cl,  Br,  SON,  I,  CN,  a  result  which  'agrees  with  the  observations  of 
Grossmann  (Abstr.,  1904,  i,  147)  and  Bodlander  and  Eberlein  (Abstr., 
1904,  ii,  401). 

The  solubility  product  of  mercurous  thiocyanate,  [Hg+  +  ][SCN“]2,  has 
been  deduced  from  the  results  of  experiments  described  in  this  paper 
and  found  to  be  1*8  x  10“20.  E.  G. 


Aminoacetone.  Siegmund  Gabriel  (7?er.,  1905,  38,  752 — 753. 
Compare  Abstr.,  1893,  i,  734;  1903,  i,  13;  Alexander,  this  vol.,  i, 
92). — The  action  of  hydrogen  cyanide  on  aminoacetone  hydrochloride 
at  the  ordinary  temperature  leads  to  the  formation  of  a  substance , 
(C4H6N2)?l,  which  is  obtained  in  crystalline  nodules  or  thin  rhomboids, 
sinters  at  180°,  melts  and  decomposes  at  190 — 192°,  volatilises  without 
melting  when  slowly  heated,  and  when  boiled  with  water  undergoes 
decomposition  into  its  generators.  G.  Y. 


tsoCysteine  and  fsoCystine.  Siegmund  Gabriel  (Ae?\,  1905,  38, 
630 — 646). — y-Hydroxypropylphthalimide,  melting  at  75°  (compare 
Abstr.,  1890,  472),  is  converted,  on  oxidation  with  potassium  dichrom¬ 
ate,  into  phthalyl-fi-alanine ,  C8H402IN*CH2*CH2*C02H,  melting  at 
150 — 151°;  the  ethyl  ester  separates  in  flat  needles  melting  at  73*5°. 
The  corresponding  phthalyl-a-alanine ,  C8H402IN,CHMe,C02H,  forms 
colourless  needles  melting  at  160 — 162°  and  an  ethyl  ester  melting  at 
61 — 63°  (compare  Andreasch,  Abstr.,  1904,  i,  895).  It  was  found  im¬ 
possible  to  brominate  either  of  the  phthalylalanines. 


CH  YHs. 

Dihydro  uracil,  CH2\ppj^^pjJ>CO,  may  be  prepared  either  by  the 


'CO — NH 
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interaction  of  /5-alanine  hydrochloride,  obtained  from  the  phthalyl 
derivative,  dissolved  in  normal  potassium  hydroxide,  with  potassium 
isocyanate  or  directly  from  /5-iodopropionic  acid,  the  latter  method 
being  the  more  convenient.  By  bromination  at  100°  in  glacial  acetic 
acid  in  a  special  apparatus,  the  bromodi  hydro  uracil  described  by  Fischer 
and  Boeder  (Abstr.,  1901,  i,  294)  was  obtained,  crystallising  in  flat 
needles  or  plates,  melting  at  195°,  and  decomposing  into  uracil  and 
hydrogen  bromide  at  a  slightly  higher  temperature.  Thiocyano- 
dihydrouracil ,  obtained  from  this  by  the  action  of  potassium  thiocyanate 
in  alcohol,  crystallises  in  needles  melting  at  202 — 203°  to  a  brown 
liquid.  By  the  action  of  fuming  hydrochloric  acid  at  170°,  it  is  con¬ 
verted  into  iso  cysteine  hydrochloride, ,  NH2,CH9*CH(SH)*C02H,HC1, 
melting  and  decomposing  at  141°,  which  gives  a  brownish-black  pre¬ 
cipitate  with  copper  sulphate,  dissolving  in  excess  to  a  characteristic 
purple  solution.  Iodine  converts  it  into  iso  cystine  hydriodide , 
S2[CH(C02H)*CH2*NH2]2,HI,  which  separates  from  water  in  glistening 
crystals  melting  and  decomposing  at  189°.  iso  Cystine, 

S2[CH(C02H)-CH2-NH2]2, 

sinters  at  180°  and  melts  to  a  reddish-brown  mass  at  185°  ;  it  gives  a 
black  coloration  with  cold  alkaline  lead  solutions  and  a  blackish-brown 
coloration  with  copper  sulphate. 

isoCysteine  hydrochloride  is  oxidised  by  bromine  water  to  iso- 
cysleinic  acid ,  NH2#CH2*CH(S03H)’C02H,  crystallising  in  well-defined 
octahedra  and  pyramids  which  melt  and  decompose  at  272 — 274°;  it 
forms  a  well-defined  blue  copper  salt. 


Anilinodihydrouracil ,  NHPh*CH<^^Q^_^^^>CO,  formed  by  the 


interaction  of  bromodihydrouracil  and  aniline,  crystallises  in  colourless, 
quadratic  plates  which  sinter  at  229°  and  melt  and  decompose  at  239°. 
On  heating  it  with  hydrochloric  acid  at  170°,  phenylethylenediamine, 
NH2*CH2*CH2*NHPh,  is  formed,  melting  at  199 — 200°  and  yielding 
a  picrate  melting  at  179 — 180°  (Abstr.,  1889,  1166). 

The  formation  of  this  diamine  confirms  the  assumed  formula  of 
bromodihydrouracil.  E.  F.  A. 


Solubility  and  Heat  of  Solution  of  Carbamide.  Energy 
Equilibrium.  Otto  Krummacher  {Zeit.  hiol. ,  1905,  28,  302 — 321. 
Compare  Bubner,  ibid.,  20,  414). — The  specific  heat  of  a  1*804  per 
cent,  aqueous  carbamide  solution  is  0*988  ;  the  heat  of  combustion  of 
pure  carbamide  is  2*532  Cal.  and  the  heat  of  solution  3*57  Cal.  The 
numbers  varied  somewhat  according  to  the  calorimeter  employed. 
With  a  small  calorimeter,  the  mean  value  was  3*54,  and  with  a  large 
calorimeter  3*62.  All  possible  precautions  were  taken.  Previous 
determinations  are:  Bubner,  3*679;  Berthelot  and  Petit,  3*580;  J. 
Thomsen,  3*349  ;  and  Speyers,  3*628. 

The  solubility  of  carbamide  in  water  at  different  temperatures  has 
been  determined.  One  gram  of  water  dissolves  0*779  gram  of  carb¬ 
amide  at  5*5°,  1*000  at  17*1°,  and  1*094  at  20*92°.  The  heat  of  solu¬ 
tion  has  been  calculated  from  the  data  to  be  3*608  Cal.  for  5*5°  and 
20*9°.  J.  J.  S. 
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Oxaluramide.  Martin  Schenck  (iter.,  1905,  38,  459 — 461). — In 
the  preparation  of  oxaluramide  (Rosing  and  Schischkoff,  Anncden , 
1858,  106,  255  ;  Strecker,  ibid.,  I860,  113,  47)  it  is  essential  that  a 
large  excess  of  ammonia  should  not  be  employed,  as  concentrated 
ammonium  hydroxide  converts  the  amide  into  carbamide  and  ammonium 
oxalate  andoxamate.  Oxaluramide  is  not  readily  decomposed  by  hot 
water,  and  when  subjected  to  destructive  distillation  yields  ammonia, 
water,  cyanic  acid,  and  probably  cyanuric  acid  and  biuret.  J.  J.  S. 


Attempted  Synthesis  of  Uric  Acid.  Henry  J.  H.  Fenton 
( Proc .  Camb.  Phil.  Soc .,  1905, 13,  25 — 26). — Trihydroxyacrylic  acid,  the 
parent  acid,  which  on  condensation  with  carbamide  would  be  expected 
to  yield  uric  acid,  is  as  yet  unknown.  On  oxidation  of  dihydroxy- 
maleic  acid  with  ferric  or  mercuric  salts,  the  semialdehyde  of  mesoxalic 
acid,  CHO*COC02H,  is  obtained.  On  the  assumption  that  the  aldehyde 
hydrate  of  this  might  be  tautomeric  with  trihydroxyacrylic  acid,  the 
author  has  condensed  the  semialdehyde  with  carbamide.  When  the 
condensation  is  carried  out  in  aqueous  solution,  carbon  dioxide  is  evolved 
and  glycoluril  is  obtained  corresponding  with  the  formula 


NH-CH-NH 
C0SsrH-CH-Nir  ' 


This  is  probably  produced  by  the  decomposition  of  glycolurilcarboxylic 
acid. 

When  glycoluril  is  evaporated  to  dryness  on  a  water-bath  with  con¬ 
centrated  nitric  acid  and  the  residue  treated  with  sodium  hydroxide,  a 
slight  pink  or  orange  colour  is  developed  which,  on  addition  of  sodium 
hypochlorite,  changes  to  an  intense  purple.  H.  M.  D. 


[Acetyl-lactonitrile.  Acetylsalicylphenetidide.]  Correction. 
Richard  Anschutz  ( Ber .,  1905,  38,  719). — Acetyl-lactonitrile  (Abstr., 
1904,  i,  966)  and  acetylsalicylphenetidide  (ibid.,  990),  which  were 
described  as  new  substances,  had  been  prepared  previously. 

W.  A.  D. 


Application  to  Nitriles  of  the  Method  of  Direct  Hydrogen¬ 
ation  by  Catalysis ;  Synthesis  of  Primary,  Secondary,  and 
Tertiary  Amines.  Paul  Sabatier  and  Jean  R.  Senderens  ( Compt . 
rend.,  1905, 140,  482 — 486). — Aliphatic  nitriles  are  directly  hydrogen¬ 
ated  in  the  presence  of  reduced  nickel  at  180°  to  220°  to  the  corre¬ 
sponding  primary  amine  according  to  the  equation  -f 

2H2  =  CwH2Ji+1CII2'NH2,  which  at  the  high  temperature  employed  is 
partially  converted  into  the  corresponding  secondary  and  tertiary  amines 
and  ammonia  according  to  the  equations  2NH2‘CH2*ChH2?1+1  = 
NH3  +  NH(CH2-C„H2„+1)2  ;  3NH2*CH2*C,iH2?i+1  =  2NH3  + 

N(CH2*C?lH2n+1)3  (compare  Abstr.,  1904,  i,  305,  661)  ;  the  final 
product,  therefore,  is  a  mixture  of  the  three  amines  in  which  the 
secondary  amine  preponderates  when  the  reaction  is  conducted  at 
about  200°  ;  thus,  in  the  case  of  acetonitrile,  diethylamine  constituted 
3/5ths  of  the  mixed  amines,  whilst  propionitriie  yielded  on  reduction 
1  part  of  propylamine,  8  to  9  parts  of  dipropylamine,  and  2  parts  of 
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tripropylamine.  Hexonitrile  (a-cyano-y-methylbutane),  on  direct 
hydrogenation  at  200 — 220°,  yields  (1)  5  parts  of  /3-methylpentane 
boiling  at  62°,  formed  by  the  complete  reduction  of  the  nitrile  ;  (2)  8 
parts  of  a -amino-b-methylpentane,  CHMe2*[CH2]3’NH2,  a  colourless 
liquid  with  a  disagreeable  odour,  boiling  at  125°  under  762  mm. 
pressure,  slightly  soluble  in  water,  turning  blue  litmus  red,  forming  a 
soluble  hydrochloride ,  and  uniting  directly  with  carbon  dioxide  to  form 
a  carbonate  crystallising  in  small,  white  prisms;  th o  oxalate  crystallises 
in  long,  thin  needles  melting  at  166°,  slightly  soluble  in  water,  readily 
so  in  warm  alcohol,  and  it  reacts  with  phenylcarbimide  to  form 
phenylisohexylcarbamide ,  NHPh*CONH*C6H13,  which  crystallises 
from  alcohol  in  thin,  white  needles  melting  at  84° ;  (3)  diisohexyl- 
amine ,  NH(C3Hc*CHMe2)2,  a  colourless  liquid  with  a  disagreeable 
odour,  boiling  at  134°  under  35  mm.  pressure  or  225°  under  762  mm., 
having  a  sp.  gr.  0*797  at  0°/0°,  is  strongly  alkaline  towards  litmus, 
and  forms  an  unstable  crystalline  carbonate ,  an  oxalate  crystallising 
from  alcohol  in  pearly  plates  which  decompose  at  220°,  and  combines 
with  phenylcarbimide  to  form  phenyldiisohexylcarbamide , 

NHPh;CO-N(C6H1B)a, 

which  crystallises  from  alcohol  in  voluminous,  colourless  prisms  melting 
at  104° ;  (4)  triisohexylamine,  N(C5H10Me)3,  a  yellow  liquid  with 
a  disagreeable  odour  boiling  at  178°  under  35  mm.  or  at  283°  under 
762  mm.  pressure,  has  a  sp.  gr.  0*807  at  0°/0°,  and  forms  a  crystalline 
oxalate  melting  and  decomposing  above  250°. 

The  aromatic  nitriles  are  converted  almost  exclusively  into  the 
corresponding  hydrocarbon  and  ammonia  on  direct  hydrogenation  in 
the  presence  of  nickel  at  200° ;  thus  benzonitrile  yielded  toluene  and 
ammonia.  M.  A.  W 

Trimercuriacetaldehyde.  Karl  A.  Hofmann  ( Ber .,  1905,  38, 
663.  Compare  Biltz,  this  vol.,  i,  165). — A  claim  for  priority  in 
reference  to  the  aldehydic  nature  of  the  precipitate  caused 
by  acetylene  in  mercury  chloride  solutions  (see  also  Abstr.,  1899, 
i,  97).  E.  F.  A. 

Preparation  of  c?/cfoHexene  from  cycZoHexanol.  L^on  Brunel 
{Bull.  Soc.  chim .,  1905,  [iii],  33,  270 — 271.  Compare  Abstr.,  1903, 
i,  680,  695,  and  Zelinsky  and  Zelikoif,  Abstr.,  1902,  i,  2). — When 
cycfohexanol  is  treated  with  phosphoric  oxide,  zinc  chloride,  or  potassium 
hydrogen  sulphate,  cycJohexene  is  formed  ;  the  yield  with  zinc  chloride 
varies  from  65  to  70  per  cent,  and  with  potassium  hydrogen  sulphate 
from  82 — 83  per  cent,  of  the  theoretical,  the  loss  in  each  case  being 
due  to  the  formation  of  condensation  products.  A  description  of 
the  best  method  of  carrying  out  the  operation  is  given.  T.  A.  H. 

The  Priedel  and  Crafts  Reaction.  Jacob  Boeseken  ( Proc .  K. 
Akad.  Wetensch.  Amsterdam ,  1904,  7,  470 — 473.  Compare  Abstr., 
1903,  i,  617;  1904,  i,  384). — A  discussion  of  the  mechanism  of  the 
Friedel-Ciufts  reaction.  A.  McK. 
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Action  of  Alkalis  on  Phenyl nitroethylene.  Jakob  Meisen- 
heimer  and  Friedrich  Heim  ( Ber .,  1905,  38,  466 — 473). — An  ice-cold 
suspension  of  phenylnitroethylene  in  aqueous  methyl  alcohol  readily 
reacts  with  a  solution  of  sodium  methoxide,  yielding  a  clear  solution 
containing  presumably  the  compound  OMe’CHPh'CHINO’ONa,  from 
which  (A-nitro-a-methoxy-a-phenylethane ,  0Me*CHPh*CH2*N02,  can  be 
obtained  by  means  of  carbon  dioxide.  It  is  a  colourless  oil  and 
distils  at  135 — 136°  under  12  mm.  pressure.  It  is  not  decomposed 
when  the  ethereal  solution  is  boiled  with  concentrated  hydrochloric 
acid,  and  the  addition  of  mineral  acids  to  solutions  of  its  alkali  salts 
yields  phenylnitroethylene.  ft-Nitro-a-ethoxy-a-phenylethane  distils  at 
136 — 137°  under  12  mm.  pressure. 

fi-Nitro-a-hydroxy-a’])henylethane  cannot  be  obtained  in  a  pure  state 
by  the  action  of  carbon  dioxide  on  an  aqueous  solution  of  its  sodium 
derivative  (Thiele  and  Haeckel,  Abstr.,  1903,  i,  160). 

-  Dinitro-a-methoxy  -  ay- diphenylbutane , 

0Me*CHPh*CH(N02)*CHPh*CH2*N02, 
is  formed  when  the  alkaline  solution,  obtained  in  the  preparation  of 
nitromethoxyphenylethane,  is  kept  for  some  40  hours,  and  a  current  of 
carbon  dioxide  then  passed  through  without  the  addition  of  water. 
The  yield  varies  from  15 — 35  per  cent.  The  product  crystallises  from 
methyl  alcohol  in  large,  colourless  needles,  melts  at  151 — 152°,  is  only 
sparingly  soluble  in  ether  or  cold  methyl  or  ethyl  alcohol,  and  does 
not  readily  reduce  alkaline  permanganate.  Its  alkaline  solution  reacts 
with  benzenediazonium  acetate  solution  (Bamberger,  Abstr.,  1899,  i, 
108),  yielding  a  monophenylhydrazone ,  C23H2205N4,  melting  and  decom¬ 
posing  at  169 — 170° ;  the  same  compound  is  obtained  even  in  the  pre¬ 
sence  of  excess  of  the  diazonium  solution.  Bromine  water  reacts  with 
an  alkaline  solution  yielding  a  £r#>rorao-derivative,  Cl7H1505N2Br3, 
melting  and  decomposing  at  182°. 

Sodium  and  potassium  salts  have  been  obtained,  for  example, 
Cl7Hi605N2Na2,2Me0H,  but  they  are  very  unstable. 

fiS-JDinitro-a-ethoxy-ay-diphenylbutane  crystallises  in  felted  needles 
and  melts  at  156°.  J.  J.  S. 


Picrates  and  other  Additive  Products  of  Unsaturated  Com¬ 
pounds.  Giuseppe  Bruni  and  Ercole  Tornani  (Atti  R .  Accad. 
IAncei ,  1905,  [v],  14,  i,  154 — 157.  Compare  Abstr  ,  1904,  i,  875). — 
Indene  and  s -trinitrobenzene  yield  an  additive  compound , 

c9h8,c6h3(N02)3, 

which  separates  from  ethereal  solution  in  long,  lemon-yellow  needles 
melting  at  101 — 102°. 

With  picryl  chloride,  indene  gives  an  additive  compound , 

C9H8>C6H2C1(N02)3, 

which  crystallises  from  ether  in  long,  lemon-yellow  needles  melting  at 
39°. 

The  additive  compound  of  isoapiole  and  s-trinitrobenzene, 

.  ,  ill-  C^Hj^oNo, . 

is  deposited  from  alcohol  in  dark  orange,  silky,  acicular  crystals  melt¬ 
ing  at  66 — 67°. 
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With  picryl  chloride,  zsoapiole  gives  an  additive  compound , 

c,8h16o10n8ci, 

which  separates  from  alcohol  in  rose-red,  acicular  crystals  melting  at 
55—56°. 

zsoApiole  from  dill  oil  and  5-trinitrobenzene  yield  an  additive  con- 
pound.  C1,H1,0IONo,  which  crystallises  from  alcohol  in  shining,  red 
needles  melting  at  76—77°. 

Picryl  chloride  and  isoapiole  from  dill  oil  form  an  additive  compound, 
CiSHi6OioN3C1,  which  separates  from  alcohol  in  red,  acicular  crystals 
melting  at  43 — 44° 

7soMyristicin  and  picryl  chloride  give  an  additive  compound , 

C17H1409N3C1, 

which  crystallises  from  alcohol  in  dark  red  prisms  melting  at  65 — 66°. 

Tolane  picrate ,  Ci4H10, 2C6H307'N’3,  crystallises  from  ether  in  pale 
yellow  plates  which  melt  at  111°  and  oxplode  at  a  higher  temperature. 

Quin  one  picrate ,  CGH402>C6H707lSrg,  separates  from  ether  in  large, 
lemon-yellow  crystals  melting  at  78 — 79°.  T.  H.  P. 

Melting  Point  Curve  for  Mixtures  of  Anthracene  and 
Picric  Acid.  Robert  Kremann  ( Monatsh .,  1905,  26,  143 — 148. 
Compare  this  vol.,  ii,  76,  77). — -The  melting  point  curve  for  mixtures 
of  anthracene  and  picric  acid  falls  from  the  melting  point  of  anthracene 
to  about  141°,  where  there  is  a  break,  and  then  to  a  eutectic  point  at 
about  106°  for  a  mixture  containing  about  86  molecular  per  cent,  of 
picric  acid  ;  the  break  at  141°  represents  the  eutectic  point  between 
the  molecular  additive  compound  which  melts  at  152-5°  (Behrend, 
Abstr.,  1895,  ii,  71)  and  anthracene.  G.  Y. 

Syntheses  in  the  Anthracene  Series.  IV.  Tetra-alkyl 
Derivatives  of  9  : 10-Diaminodiphenyl-9  : 10  diphenyldihydro- 
anthracene.  Albin  Haller  and  Alfred  Guyot  ( Compt .  rend.,  1905, 
140,  343 — 345.  Compare  Abstr.,  1904,  i,  314,  660,  and  this  vol.,  i, 
188). — 9  :  10-Dihydroxy-9  :  10-diphenyldihydroanthracene  readily  con¬ 
denses  with  dimethyl-  or  diethyl-aniline  in  acetic  acid  solution,  and 
the  product  consists  of  equal  quantities  (45  per  cent,  of  each)  of  the 
cis-  and  tfrcms-stereoisomerides  of  the  corresponding  9  :  1 0-tetra-alkyl- 
diaminodiphenyl-9  :  10-diphenyldihydroanthracenes,  which  are  readily 
separated  by  their  difference  in  solubility  and  melting  point.  The  first 
form, 9 : 10 -tetramethyldiaminodiphenyl-(d  :\§-diphenyldihydroanthracene, 
C14HsPh2(CGH4*NMe2)2,  forms  small,  brilliant  prisms  melting  above  360° 
and  almost  insoluble  in  the  ordinary  solvents  ;  the  platinichloride  forms 
thin,  yellow  needles  ;  the  second  form  is  obtained  in  white  crystals  melt¬ 
ing  at  275°,  more  readily  soluble  than  its  isomeride  ;  the  platini¬ 
chloride  is  slowly  deposited  from  solution  in  golden  leaflets.  The  two 
stereoisomerides  of  9  :  \0-tetraethyldiaminodiphenyl-ty  :  \0-diphenyldi- 
hydroanthracene  are  colourless,  crystalline  compounds  melting  at  250° 
and  230°  respectively.  M.  A.  W. 

Structural  Formula  for  Triphenylmethyl.  Alexei  E. 
Tsciiitschibabin  (Ber.,  1905,  38,  771 — 773.  Compare  this  vol.,  i,  125, 
and  Jacobson,  ibid.,  186). —  Further  arguments  in  favour  of  the 
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hexaphenylethane  formula  for  Gomberg’s  triphenylmethyl  are 
brought  forward,  but  the  question  is  not  regarded  as  finally  settled. 

J.  J.  S. 

Action  of  Ethyl  isoSuccinate  on  Aniline,  ;>Toluidine,  and 
^Aminophenol.  Ezio  Comanducci  and  It.  Lobello  {Rend.  Accad. 
Eci.  Fis.  Mat.  Napoli ,  1905,  [iiia],  11,  18 — 27). — The  interaction  of 
molecular  proportions  of  aniline  and  ethyl  ?sosuccinate  at  180°  yields  : 

(1)  isosuccinodianilide ,  CHMe(CONHPh)2,  which  crystallises  from 
alcohol  in  shining,  white,  silky  scales  melting  at  214°  and  dissolves  in 
acetic  acid  and,  to  a  slight  extent,  in  chloroform  or  benzene;  with 
concentrated  nitric  acid,  it  gives  first  a  brown  and  then  a  green  colora¬ 
tion,  but  with  ferric  chloride  its  alcoholic  solution  yields  no  coloration. 

(2)  Ethyl  isosuccinanilate ,  NPh!C(OH),CHMe*C02Et,  which  separates 
from  the  mother  liquor  in  microscopic,  white  crystals  melting  at 
173 — 174°  and  soluble  in  the  same  solvents  as  the  above  compounds  ; 
with  fuming  nitric  acid,  it  gives  oily,  reddish-brown  drops,  whilst  with 
ferric  chloride  the  alcoholic  solution  yields  a  brownish-red  solution 
which  changes  to  violet  and  later  to  grey  on  dilution  with  water. 
isoSuccinanilic  acid ,  NPh!C(OH),CHMe,C02H,  forms  a  white, 
crystalline  powder  which  begins  to  melt  and  decompose  at  175°  and 
melts  into  a  red  liquid  at  180°. 

The  interaction  of  molecular  proportions  of  p-toluidine  and  ethyl 
zsosuccinate  at  180°  yields  :  (1)  isosuccinodi-p-toluidide , 

CHMe(CO*NH*C6H4Me)2, 

which  crystallises  from  alcohol  in  slender,  silky  needles  melting  at  245° 
and  dissolves  in  acetic  acid  and,  to  a  slight  extent,  in  chloroform  or 
benzene ;  with  fuming  nitric  acid,  it  gives  an  orange  solution  which 
deposits  yellow  flocks  on  the  addition  of  water ;  its  alcoholic  solution 
gives  no  coloration  with  ferric  chloride.  (2)  Ethyl  isosuccino-p-toluidate, 
C6H4Me*N!C(0H)*CHMe*C02Et,  which  crystallises  from  alcohol  in 
large,  transparent  plates  melting  at  85 — 87°  and  dissolving  in  acetic 
acid,  chloroform,  or  benzene ;  it  is  turned  yellow  by  fuming  nitric  acid, 
and  its  alcoholic  solution  gives  an  intense  reddish-violet  coloration  with 
ferric  chloride.  isoSuccino-p-toluidic  acid, 

C6H4Me  •  N :  C  (OH)  •  CHMe  •  C02H, 

separates  in  white  needles,  which  melt  and  decompose  at  145°  and  in 
alcoholic  solution  yields  a  pale  red  coloration  with  ferric  chloride. 

iso/Succinodi-p-hydroxyanilide ,  CHMe(CO*NH*C6H4*OH)2,  obtained 
from  jo-aminophenol  and  ethyl  i'sosuccinate,  separates  from  benzene  in 
dirty- white  crystals  melting  at  136 — 137°  and  gives  a  yellow  coloration 
with  fuming  nitric  acid,  but  none  with  ferric  chloride. 

The  interaction  of  molecular  proportions  of  ^-anisidine  and  ethyl 
tsosuccinate  at  170 — 175°  yields  :  (1)  isosuccinodi-p-methoxyanilide , 
CHMe(CO,NH’C6H4*OMe)2,  which  crystallises  from  alcohol  in  white 
needles  melting  at  200 — 201°  and  is  soluble  in  acetic  acid  and,  to  a 
slight  extent,  in  benzene  or  chloroform;  with  fuming  nitric  acid,  it  gives 
an  orange  liquid  yielding  a  yellow,  flocculent  precipitate  with  water, 
whilst  its  alcoholic  solution  gives  a  faint  green  coloration  with  ferric 
chloride.  (2)  Ethyl  isosuccino-p-methoxyanilamate , 
0Me*G6H4’N!C(0H)*CHMe*C02Et, 
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which  separates  from  alcohol  in  white  crystals  melting  at  112 — 114° 
and  behaves  towards  faming  nitric  acid,  ferric  chloride,  and  organic 
solvents  like  the  previous  compound.  i&oSuccino-p-methoxyanilic  acid , 
0Me*C6H4,N!C(0H)*CHMe,C02HJ  is  a  white,  crystalline  compound 
melting  and  decomposing  at  143°  and  is  soluble  in  water  or  acetic  acid, 
and  slightly  so  in  benzene  or  chloroform ;  in  alcoholic  solution,  it  gives 
a  reddish-yellow  coloration  with  ferric  chloride. 

The  interaction  of  jt?-phenetidine  and  ethyl  ^sosuccinate  in  molecular 
proportions  at  190 — 192°  yields :  (1)  isosuccinodi-p~ethoxy anilide, 
CHMe(C0*NH,06H4‘0Et)2,  which  crystallises  from  alcohol  in  shining, 
white  needles  melting  at  210°  and  resembles  the  preceding  diamides  in 
its  behaviour  towards  concentrated  nitric  acid,  ferric  chloride,  and 
organic  solvents.  (2)  Ethyl  isosuccino-p-ethoxyanilate , 

0Et-C6H4-]S[:C(0H)-CHMe-C02Et, 

which  forms  small,  white  needles  melting  at  125 — 126°  to  a  violet 
liquid  ;  in  alcoholic  solution,  it  gives  a  violet  coloration  ;  with  ferric 
chloride  and  with  concentrated  nitric  acid,  it  yields  an  orange  solution 
from  which  water  precipitates  a  yellow,  floccalent  nitro-derivative.  iso- 
Succino-p- ethoxy  anilic  acid ,  0Et*C6H4*N!C(0H)*CHMe*C02H,  forms 
silky,  white  crystals  which  melt  at  146 — 148°  and  dissolve  in  alcohol 
or  acetic  acid  and,  to  a  slight  extent,  in  benzene  or  chloroform ;  with 
ferric  chloride,  it  gives  a  pale  orange  coloration.  T.  H.  P. 

Preparation  of  Pare  o-Toluidine  and  a  Method  for  Ascertain¬ 
ing  its  Purity.  Arnold  F.  Holleman  ( Proc .  K.  Akad.  Wetensch .. 
Amsterdam ,  1904,  7,  395). — In  order  to  estimate  the  amount  of  p- 
toluidine  in  admixture  with  o-toluidine,  the  solidifying  point  of 
the  acetylated  product  was  determined.  The  following  figures  for 
the  solidifying  point  of  a  mixture  of  aceto-o-  and  -^-toluidides  were 
obtained:  109*15°,  108*45°,  107*75°,  103*2°,  and  100*8°,  corresponding 
with  0,  1*12,  2*42,  9*58,  and  13*6  percent,  of  the  para-compound. 

Details  are  quoted  to  show  how  small  amounts  of  ^-toluidine  and  of 
aniline  may  be  detected  by  means  of  the  sodidifying  point  figures,  the 
o-toluidine  being  mixed  in  one  case  with  2  per  cent,  of  aniline  and  in 
another  with  2  per  cent,  of  p-toluidine.  A.  McK. 

Benzylmalimides.  Albert  Ladenburg  and  Walter  Herz  (J.  p>r. 
Chem .,  1905,  [ii],  71,  152). — A  reply  to  Lutz  (this  vol.,i,  191). 

G.  Y. 

Amide  Formation  between  Optically  Active  Acids  and 
Bases.  The  Optically  Active  a-Aminoethylbenzenes.  Willy 
Marckwald  and  P.  Meth  ( Ber 1905,38,801 — 810). — The  method  of 
Marckwald  and  McKenzie  (Abstr.,  1899,  ii,  733  ;  1900,  i,  207  ;  1901, 
ii,  229)  for  resolving  inactive  substances  into  their  optically  active 
components  has  been  applied  by  the  authors  to  the  resolution  of  an 
inactive  acid  by  an  active  base  and  of  an  inactive  base  by  an  active 
acid. 

When  equal  weights  of  r-mandelic  acid  and  Z-menthylamine  are 
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heated  together  for  10  hours  at  160 — 170°,  the  product  is  a  mixture  of 
menthylamine  mandelate  and  mandelmenthylamide,  which,  when 
agitated  with  aqueous  sodium  hydroxide,  yields  sodium  mandelate  ;  from 
this,  a  lsevorotatory  mandelic  acid,  having  [a]D  —  5*1°  (c=  12*5)  in 
aqueous  solution,  was  prepared.  d-Mandelic  acid  is  accordingly  more 
quickly  converted  into  amide  by  Z-methylamine  than  is  Z-mandelic  acid. 
The  ratio  of  the  rate  of  amide  formation  between  l-  and  cZ-mandelic 
acids  respectively  and  Z-menthylamine,  calculated  by  the  formula 
c  —  (logo,  -  x/a)/(\ogb  -  y/b),  is  c  —  0*862. 

That  cZ-a-phenylethylamine  undergoes  amide  formation  with  Z-quinic 
acid  more  slowly  than  the  Z-base  was  proved  by  heating  together 
equivalent  weights  of  Z-a-phenylethylamine  and  Z-quinic  acid  for  4<* 
hours  at  165°  and  then  recovering  the  residual  base,  which  showed  a 
marked  dextrorotation.  When  this  latter  product  was  again  submitted 
to  fractional  amide  formation  with  Z-quinic  acid,  the  residual  base  had 
aD  4-  3*5°  (Z  —  1). 

The  mixture  of  Z-quinic  aeid-Z-phenylethylamide  and  Z-quinic  acid-cZ- 
phenylethylamide  formed  contains  an  excess  of  the  former,  which  is 
readily  separated  by  crystallisation  from  water.  \  Quinic  acid-\-phenyl- 
ethylamide  melts  at  220°  and  has  [a]D  -  92*1°  (c  =  6*692)  in  pyridine 
solution.  When  boiled  with  fuming  hydrochloric  acid,  it  forms  i  a - 
chloroethyl benzene  and  l-a-phenylethylcimine ,  which  has  d  0*9503  at 
22°/4°  and  [a]D-  39*51°  at  22°.  Its  rotation  dispersion  was  also 
examined.  Its  hydrochloride  melts  at  171°  and  has  [a]D-  3*5°  (c  =  4) 
in  aqueous  solution  (compare  Kipping  and  Hunter,  Trans.,  1903,  83, 
1147).  No  racemisation  of  the  base  had  occurred  during  its  formation 
from  the  amide. 

The  isolation  of  the  cZ-base  from  the  product,  which  had  not  been 
converted  into  amide  during  the  fractional  amide  formation  of  the 
Z  base  with  Z-quinic  acid,  was  effected  by  aid  of  the  fact  that  the 
sulphate  of  the  Z-base  is  a  cZZ-conglomerate  and  not  an  r-compound 
(compare  Abstr.,  1899,  i,  477).  d-a -Phenylethylamine  sulphate  melts  and 
decomposes  at  272°.  The  free  base  has  [a]D-l-  39*66°  ;  its  carbamide 
melts  at  122 — 123°  and  has  [a]D  +  46*2°  (c  =  4*035).  By  the  action  of 
sodium  nitrate  on  the  Z-sulphate,  a  dextrorotatory  phenylmethyl- 
carbinol,  having  [a]D  +  2*7°,  was  obtained,  during  the  formation  of 
which  optical  inversion  may  have  occurred. 

The  benzoyl  derivative  of  Z-a-phenylethylamine  melts  at  125*5°. 
Although  practically  inactive  in  ethyl-alcoholic  solution,  complete 
racemisation  does  not  occur  during  its  preparation  by  the  Schotten- 
Baumann  method,  as  is  supposed  by  Kipping  and  Hunter  ( loc .  cit.). 
The  authors  have  determined  its  specific  rotation  in  benzene,  chloroform, 
propyl  alcohol,  ethyl  alcohol,  and  methyl  alcohol  respectively. 

A.  McK. 


Benzylethylaniline.  Robert  Gnehm  (J.  pr.  Chem.,  1905,  [ii],  71, 
150 — 151). — Contrary  to  Schultz,  Bohde,  and  Bosch's  suggestion 
(Abstr.,  1904,  i,  992),  Gnehm  and  Scheut-z  (Abstr.,  1901,  i,  519)  did  not 
make  an  exhaustive  investigation  of  the  action  of  nitric  acid  on 
benzylethylaniline.  G.  Y. 
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Benzylethylaniline  and  Benzyliden ©aniline.  Wilhelm  Vaubel 
and  0.  Scheuer  {Zeit.  Farb.  Text.  Ind .,  1905,  4,  88 — 89).—  On 
brominating  benzylethylaniline  dissolved  in  glacial  acetic  acid  by  means 
of  potassium  bromide,  potassium  bromate,  and  hydrochloric  acid,  benzyl 
bromide  and  ethylaniline  are  first  formed,  the  latter  subsequently 
undergoing  conversion  into  tribromoethylaniline.  Benzylideneaniline 
under  similar  treatment  gives  tribromoaniline.  Both  benzylethyl¬ 
aniline  and  benzylideneaniline  possess  very  feebly  basic  properties;  even 
when  small  quantities  of  acid  are  added  to  large  quantities  of  the  bases 
either  suspended  in  water  or  dissolved  in  ether,  there  is  practically  no 
formation  of  a  salt.  W.  A.  D. 

Reaction  between  Tertiary  Amines  and  Organo-magnesium 
Compounds.  Franz  Sachs  and  Ludwig  Sachs  (. Ber .,  1905,  38, 
1087 — 1088.  Compare  this  vol.,  i,  190). — The  discrepancies  between 
the  found  and  calculated  molecular  refractions  for  the  tertiary  amines, 
&c  ,  recently  described  (this  vol.,  ii,  190)  disappear  when  Br uhl’s 
figures  for  C,  H,  &c.,  are  employed  instead  of  those  given  by  Ostwald  in 
calculating  the  theoretical  values.  E.  F.  A. 

Lossen’s  Reaction.  Ernst  Mohr  (J.  pr.  Chem .,  1905,  [ii],  71, 
133 — 149.  Compare  Lossen,  Annalen ,  1875,  175,  313  ;  Thiele  and 
Pickard,  Abstr.,  1900,  i,  29). — When  warmed  on  the  water-bath  with 
concentrated  alkali  hydroxide,  dibenzhydroxamic  acid  yields  benzhydrox- 
amic  and  benzoic  acids  with  traces  of  aniline ;  with  1  mol.  of  an  alkali 
hydroxide  in  dilute  aqueous  solution,  the  hydrolysis  leads  to  the  forma¬ 
tion  of  diphenylcarbamide,  carbon  dioxide,  benzoic  acid,  and  small 
quantities  of  aniline,  whilst  with  an  excess  of  alkali  hydroxide  in  0T N- 
aqueous  solution  the  amount  of  diphenylcarbamide  formed  decreases, 
and  that  of  the  aniline  increases,  until  with  3  mols.  of  alkali  hydroxide 
only  traces  of  the  carbamide  are  obtained.  The  reaction  is  accompanied 
by  an  odour  of  phenylcarbylamine,  which  disappears  on  acidification. 

The  excess  of  dilute  alkali  hydroxide  prevents  the  formation  of 
diphenylcarbamide  by  accelerating  the  hydrolysis  of  the  phenylcarb- 
imide,  first  formed.  In  aqueous  solution  at  0°,  phenylcarbimide  is 
slowly  converted  into  diphenylcarbamide,  only  traces  of  aniline  being 
found  in  the  solution,  but  with  dilute  potassium  hydroxide  at  0°  phenyl¬ 
carbimide  is  rapidly  hydrolysed  into  aniline  and  carbon  dioxide. 

The  formation  of  aniline  in  warm  dilute  alkali  hydroxide  solution 
may  be  used  as  a  test  for  dibenzhydroxamic  acid.  G.  Y. 

Ethers  and  Esters  of  cyc/oHexanol.  Leon  Brunel  {Bull.  Soc. 
chim .,  1905,  [iii],  33,  271 — 274.  Compare  Abstr.,  1903,  i,  695,  and 
1904,  i,  158). — The  methyl  and  ethyl  ethers  were  prepared  either  by 
the  action  of  the  appropriate  alkyl  iodide  on  the  sodium  derivative  of 
c?/cfohexanolorby  the  reduction  of  the  corresponding  alkyl  phenyl  ethers. 

cycloHexanyl  methyl  ether  is  a  colourless,  mobile  liquid,  which  boils  at 
135*5°,  has  a  sp.  gr.  0*902  at  0°,  and  does  not  decolorise  bromine 
or  potassium  permanganate.  The  ethyl  ether  resembles  the  foregoing, 
boils  at  149*5°,  has  a  sp.  gr.  0*891  at  0°,  and  is  slightly  soluble  in  water, 
readily  so  in  alcohol  and  ether. 
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cyclo Ilexanyl  formate ,  obtained  by  the  action  of  formic  acid  on  the 
alcohol,  is  a  colourless,  mobile  liquid  of  agreeable  odour ;  it  boils  at 
1625°  and  has  a  sp.  gr.  1010  at  0°.  The  benzoate ,  obtained  by  the 
action  of  benzoyl  chloride  on  cyc/ohexanol  in  presence  of  pyridine,  is  a 
colourless,  mobile,  inodorous  liquid,  which  boils  at  192  — 193°  under 
61  mm.  pressure  and  has  a  sp.  gr.  1*068  at  0°.  cyclo Hexanyl  hydrogen 
succinate ,  obtained  by  the  action  of  succinic  anhydride,  alone  and 
in  excess,  or  in  mol.  proportion  in  presence  of  pyridine,  on  the  alcohol, 
forms  colourless  crystals,  melts  at  44°,  and  is  soluble  in  alcohol  and 
ether.  The  normal  succinate ,  obtained  by  the  action  of  succinyl 
chloride  on  c^/c/ohexanol  in  presence  of  pyridine,  is  a  colourless, 
inodorous  syrup.  cyclo  Hexanyl  hydrogen  phthalate  separates  from 
alcohol  in  large  crystals  and  melts  at  99°.  The  normal  ester  forms 
large,  prismatic,  colourless  crystals  and  melts  at  66°.  T.  A.  H. 

The  Three  Methylc^/cZohexanones  and  the  Corresponding* 
Methylcycfohexanols.  Paul  Sabatier  and  Alphonse  Mailhe  ( Compt . 
rend,,  1905,  140,  350 — 352). — The  three  methylc^cfohexanols  are 
readily  prepared  by  the  direct  hydrogenation  of  o-y  m -,  or  p-cresol  in 
the  presence  of  reduced  nickel  at  200 — 220°  (compare  Sabatier  and 
Senderens,  Abstr.,  1904,  i,  156),  and  the  ketones  are  obtained  by  the 
action  of  copper  at  300°  on  the  corresponding  alcohols  (compare  Saba¬ 
tier  and  Senderens,  Abstr.,  1903,  i,  454  ;  1904,  i,  156).  1  :  2-Methyl- 

c^/cZohexanol,  a  colourless  liquid  boiling  at  164*5— 165*5°  under 
745  mm.  pressure,  has  a  sp.  gr.  0*9452  at  0°/0°,  its  acetyl  derivative 
has  a  fruity  odour,  boils  at  181*5 — 182*5°  (corr.),  and  has  a  sp.  gr. 
0*968  at  0°/0°_;  its  phenylcarbamate  forms  brilliant  prisms  melting  at 
105°,*  it  yields  two  isomeric  methyl cycfohexenes  on  treatment  with 
zinc  chloride,  one  boiling  at  108 — 109°  and  having  a  sp.  gr.  0*823  at 
0°/0°,  the  other  boiling  at  103 — 105°  and  having  a  sp.  gr.  0*821  at 
0°/0°.  1  : 2-Methylc?/c/{)hexanone  is  a  colourless  liquid  boiling  at 

162 — 163°  (corr.),  has  a  sp.  gr.  0*9441  at  0°/0°,  and  its  semicarbazone 
melts  at  191°. 

1  : 3-Methylcycfchexanol  is  a  colourless  liquid  boiling  at  172*5°  under 
745  mm.  pressure,  has  a  sp.  gr.  0*9336  at  0°/0°  ;  its  acetyl  derivative 
boils  at  185*5°  (corr.)  and  has  a  sp,  gr.  0  960  at  0°/0° ;  its  phenylure- 
thane  forms  large,  thick  crystals  melting  at  96°  and  on  treatment 
with  zinc  chloride  it  yields  a  methylcyc/ohexene,  bobing  at  105° 
(corr.),  and  having  a  sp.  gr.  0*819  at  0°/0°  (compare  Markownikoff, 
Abstr.,  1 900,  i,  579). 

1  :  3-Methylc?/cfohexanone  is  a  colourless  liquid,  boiling  at  169°  under 
765  mm.  pressure,  has  a  sp.  gr.  0*9330  at  0°/0°  and  yields  a  semicarb¬ 
azone,  crystallising  from  methyl  alcohol  in  rhombic  plates  melting 
at  182*5°. 

1  : 4  Methylcyclohexanol  is  a  colourless,  viscous  liquid  boiling  at 
172*5 — 173°  under  745  mm.  pressure,  has  a  sp.  gr.  0*9328  at  0°/0°, 
forms  a  phenylcarbamate  crystallising  in  brilliant  prisms  and  melting  at 
125°,  and  on  treatment  with  zinc  chloride  yields  the  same  methylc?/cfo- 
hexene  as  that  yielded  under  similar  conditions  by  the  1  :  3-isomeride. 

1  :  4-Methylcycfohexanone  boils  at  169*5°,  has  a  sp.  gr.  0*9332  at  0°/0°, 
and  forms  a  semicarbazone  which  crystallises  from  alcohol  in  thick, 
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oblique  prisms  melting  at  197°  (compare  Einhorn,  Abstr.,  1897, 
i,  345).  M.  A.  W. 


A  New  Method  of  Synthesising  Alkyl  Derivatives  of  Certain 
Saturated  Cyclic  Alcohols.  Preparation  of  Homologues  of 
Menthol.  Alb  in  Haller  and  Francois  March  ( Compt .  rend.,  1905, 
140,  474 — 479). — Haller  has  already  shown  that  camphor  reacts  with 
the  sodium  alkyloxides  to  form  the  corresponding  alkyl  derivative  of 
camphor  and  of  borneol  (compare  Abstr.,  1892,  72),  and  an  extension 
of  the  investigation  to  other  cyclic  ketones  shows  that  methyl- 3-cycfo- 
hexanone  reacts  with  the  sodium  alkyloxides  at  220 — 225°  in  an 
autoclave  to  form  the  l-methyl-4-alkyl-3-cycfohexanol,  1 : 3-mebhyl  cyc£o~ 
hexanol,  and  the  sodium  salt  of  the  acid  corresponding  with  the  alcohol 
employed,  according  to  the  equation  : 


2CH2<^g^^2>0O  +  KCH2-ONa  +  ECH2OH  = 


CHMe 


-CH 


GH2<^CH2-CH(CH3R)>CH'0H  + 

CH2<CH  — CH2>CH'0H  +  RC02Na- 
2  2 


The  phenols  thus  obtained  were  identical  with  those  prepared  by  re¬ 
ducing  the  corresponding  l-methyl-4-alkyl-3  cyclohexanones  (compare 
this  vol.,  i,  214).  1-Methy  1-4-propyl- 3 -cyc/ohexanol  boils  at  111 — 113° 
under  23  mm.  pressure,  has  a  sp.  gr.  0*9105  at  0°/4°  or  0*8976  at 
19°/4°,  [a]D~18°  at  19°,  and  forms  a  phenylcarbamate ,  which  crys¬ 
tallises  in  long,  thin  needles  melting  at  108 — 109°.  1  -Methyl-4-iso- 
butyl-3-cycZohexanol,  melting  at  68—69°,  has  [a]D  -  70°22',  and  forms  a 
crystalline  phenylcarbamate  melting  at  77°  ;  the  liquid  stereoisomeride, 
boiling  at  1 10 — 111°  under  16  mm.  pressure,  has  [a]D  —  18°8'  to  -  22°ir. 
l-Methyl-4:-isoamyl-3-cyclohexanol  boils  at  137°  under  23 — 24  mm.  pres¬ 
sure,  has  a  sp.  gr.  0*9000  at  0°/4°or  0*8909  at  20°/4°,  and  [a]D-  24°28', 
and  does  not  form  a  crystalline  phenylcarbamate.  M.  A.  W. 


4:-Benzyl-l-methyl-3-cycZohexanol  and  2 : 4-Dibenzyl-l-methyl- 
3-cycZohexanol.  Albin  Haller  and  Franqois  March  {Compt.  rend., 
1905,  140,  624 — 629). — When  l-methyl-3-cycZohexanone  is  heated  at 
220 — 225°  for  24  hours  with  benzyl  alcohol  in  which  sodium  has 
been  dissolved,  a  mixture  of  4-benzyl-l-methyl-3-cyc£ohexanol  and 
2  : 4-dibenzyl-l-methyl-3-cydfohexanol  is  obtained.  On  distillation 
under  21  mm.  pressure,  a  considerable  fraction  can  be  collected  between 
180°  and  187°  and  a  second  fraction  between  240°  and  265°. 

From  the  first  fraction,  two  products  are  obtained,  both  of  which 
correspond  with  the  formula  C14H20O.  The  first  melts  at  101*5 — 102° 
and  has  [a]D-53°21'  in  absolute  alcohol.  The  second  melts  at 
79 — 80°.  The  two  substances  are  in  all  probability  stereoisomeric 
forms  of  4-benzyl- 1 -methyl- 3-cycfohexanol.  The  first  of  these  is  identi¬ 
cal  with  the  substance  obtained  by  Wallach  (Abstr.,  1897,  i,  159)  by 
reduction  of  4-benzylidene-l -methyl-3 -cyc/ohexanone  by  means  of 
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sodium  ethoxide  in  ethyl  alcohol.  It  is  also  obtained  by  boiling 
1  -methyl- 3-cycZohexanol  with  sodium  in  presence  of  toluene  and  adding 
benzaldehyde  in  small  portions  at  a  time  to  the  boiling  mixture. 

On  redistillation,  the  main  portion  of  the  second  fraction  passes 
over  at  257 — 258°.  The  product  thus  obtained  is  2  :  4-dibenzy  1-1  -methyl- 
3-cyc/ohexanol  and  has  [a]D-  10°5'  in  absolute  alcohol. 

The  results  indicate  that  methylcycfohexanone  behaves  differently 
from  camphor  when  reduced  at  high  temperatures  with  sodium  in 
benzyl  alcohol  solution.  In  the  case  of  camphor,  the  only  action  is 
one  of  substitution,  but  with  methylcyc/ohexanone  reduction  also  takes 
place.  H.  M.  D. 

Tribromophenol  Bromide :  its  Detection,  Estimation,  Rate 
of  Formation,  and  Reaction  with  Hydriodic  Acid.  S.  J.  Lloyd 
( J '.  Amer.  Chem.  Soc.,  1905,  27,  7 — 15). — Ammonia  and  many  organic 
bases  react  with  tribromophenol  bromide  with  formation  of  coloured 
substances.  These  reactions  are  of  value  for  the  detection  of  the  com¬ 
pound.  When  a  solution  of  aniline  or  benzidine  in  chloroform  is  added 
to  a  solution  containing  tribromophenol  bromide,  a  coloration  is  pro¬ 
duced  which  is  deep  red  in  the  case  of  the  former  reagent  and  intense 
green  (or  purple  if  concentrated)  in  the  case  of  the  latter. 

The  estimation  of  tribromophenol  bromide  may  be  effected  by  reduc¬ 
ing  the  compound  with  zinc  dust  and  sulphuric  acid  and  determining 
the  amount  of  hydrogen  bromide  formed. 

The  formation  of  tribromophenol  bromide  when  phenol  is  treated 
with  bromine  water  is  due  to  the  gradual  action  of  the  excess  of 
bromine  water  on  the  tribromophenol  which  is  first  produced.  Experi¬ 
ments  were  made  to  determine  the  amount  of  tribromophenol  bromide 
formed  when  bromine  reacts  with  phenol  under  varying  conditions. 
It  is  found  that  the  amount  of  tribromophenol  bromide  produced 
increases  with  the  time  during  which  the  bromine  is  left  in  contact 
with  the  tribromophenol,  although  under  ordinary  conditions  a  con¬ 
siderable  quantity  may  be  formed  in  a  few  minutes.  The  results  also 
show  that  in  order  to  avoid  the  formation  of  tribromophenol  bromide 
in  the  titration  of  phenol  with  bromine,  the  liquid  must  be  strongly 
acid  or  must  contain  an  excess  of  potassium  bromide ;  a  large  excess  of 
bromine  must  not  be  employed,  and  the  precipitated  tribromophenol 
must  not  be  left  too  long  with  the  excess  of  bromine  water.  Since  the 
rate  of  formation  of  tribromophenol  bromide  is  decreased  by  the 
addition  of  acid  or  potassium  bromide,  and  increased  by  adding  water 
or  bromine  or  by  raising  the  temperature,  the  conclusion  is  drawn 
that  the  action  is  due  to  the  presence  of  hypobromous  acid  in  the 
bromine  water. 

Tribromophenol  bromide  is  not  reduced  quantitatively  to  tribromo¬ 
phenol  by  hydriodic  acid  under  ordinary  conditions,  but  is  partially 
converted  into  other  products.  E.  G. 

Trinitroveratrole.  Jan  J.  Blanksma  ( Proc .  K.  Akad .  Wetensch. 
Amsterdam ,  1904,  7,  462—465). — When  3  : 5-dinitroveratrole  is 

nitrated,  the  nitro-group  is  introduced  between  the  two  existing  nitro- 
g roups ;  the  trinitroveratrole  formed  is  thus  3  ;  4  ;  5-nitro-l  :  2-di- 
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methoxybenzene,  and  is  identical  with  the  substance  formed  by  the 
nitration  of  3  : 5-dinitrocatechol  dimethyl  ether. 

By  interaction  of  alcoholic  ammonia  and  trinitroveratrole,  ammonium 
nitrite  is  formed  together  with  3  : 5-dinitro-2  :  4  diamino- 1 -methoxy¬ 
benzene,  which  melts  at  247°  and  is  identical  with  the  compound  formed 
by  the  action  of  alcoholic  ammonia  on  trinitroquinol  dimethyl  ether. 
When  trinitroquinol  dimethyl  ether  is  treated  with  sodium  methoxide, 
3  :  5-dinitro-l  :  2  : 4- trimethoxy benzene,  melting  at  92°,  is  produced,  and 
this,  when  treated  with  alcoholic  ammonia,  gives  the  same  dinitro- 
diaminoanisole  as  was  obtained  from  trinitroquinol  dimethyl  ether. 
The  behaviour  of  trinitroveratrole  with  sodium  methoxide  is  different, 
yellow  crystals  of  a  compound  melting  at  152°,  and  not  affected  by 
alcoholic  ammonia,  being  obtained.  A.  McK. 

Benzylphenyl  Salicylate.  Vincenzo  Majone  (Rend.  Accad.  Sci. 
Fis .  Mat.  Napoli ,  1904,  [iiia],  10,  393 — 394). — Benzylphenyl  salicylate , 
C7H502,0*C6H4,CH2Ph,  obtained  by  the  interaction  of  benzylphenol 
and  salicylic  acid  in  benzene  solution  in  presence  of  phosphoric  oxide, 
separates  from  alcohol  in  crystals  melting  at  90 — 91°,  and  dissolves  in 
chloroform,  acetone,  benzene,  or  ether,  and  to  a  slight  extent  in  light 
petroleum.  T.  H.  P. 

Action  of  Organo-magnesium  Compounds  on  Doubly  Un¬ 
saturated  Ketones.  Hugo  Bauer  ( Ber .,  1905,  38,  688 — 690). — 
ae£ -  Triphenyl- Aay-hexadiene-  e-  ol ,  CHPh !  CH  *  CH I CH  •  CPh( OH)  *  CH2Ph , 
prepared  from  cinnamylideneacetophenone  and  magnesium  benzyl 
chloride,  forms  colourless  needles  and  melts  at  124 — 125°.  at- Diphenyl- 
A«y-heptadiene-€-ol,  CHPh:CH-CH:CH-CPh(OH)*CH2*CH3,  obtained 
from  cinnamylideneacetophenone  and  magnesium  ethyl  iodide,  crystal¬ 
lises  from  alcohol  in  colourless  needles  and  melts  at  76°.  a£-Diphenyl- 
a-methyl-b^yt-hexatriene,  CHPh!CH*CH!CH*CMe!CHPh,  formed  by  the 
interaction  of  less  than  1  mol.  of  cinnamylideneacetone  with  1  mol.  of 
magnesium  benzyl  chloride  in  ethereal  solution,  crystallises  from 
alcohol  in  fluorescent  leaflets  and  melts  at  115 — 116°. 

W.  A.  D. 

Decabydro-/3-naphthol  and  Octahydronaphthalene.  Henri 
Leroux  ( Compt .  rend .,  1905,  140,  590 — 591.  Compare  Abstr.,  1904, 
i,  986). — Decahydro-^-naphthol,  C10Hl7*OH,  obtained  by  repeated 
hydrogenation  of  /3-naphthol  below  200°,  crystallises  from  petroleum 
in  colourless  needles  melting  at  75°,  boils  at  115°  under  13  mm.  pressure, 
or  at  230°  with  decomposition  under  the  ordinary  pressure,  is  slightly 
soluble  in  water,  readily  so  in  alcohol,  benzene,  ether,  or  carbon  bisulphide, 
and  is  volatile  in  steam ;  the  acetyl  derivative,  C10Hl7*OAc,  obtained 
by  the  prolonged  action  of  acetic  anhydride  at  130°,  is  a  colourless 
liquid  with  a  fruity  odour,  boiling  at  120°  under  12  mm.  or  at  250° 
under  the  ordinary  pressure ;  the  phenylcarbamate,  NHPh*COOC10Hl7, 
crystallises  from  light  petroleum  in  thin,  white  needles  melting  at  165° 
and  subliming  at  160°.  Octahydronaphthalene ,  C10H16,  obtained  when 
decahydro-/3-naphthol  is  heated  with  potassium  hydrogen  sulphate,  is  a 
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liquid  boiling  at  190°  (corr.)  and  having  a  sp.  gr.  09 10  to  0*9009  at 
13°  ;  it  unites  directly  with  bromine  to  form  dibromo-octahydro- 
naphthalene,  C10H1QBr2,  which  crystallises  from  alcohol  in  small,  colour¬ 
less  prisms  melting  at  85°,  readily  soluble  in  chloroform,  ether,  or 
petroleum,  and  less  so  in  alcohol  or  acetone.  M.  A.  W, 


Unsaturated  Compounds.  II.  Addition  of  Mercaptans 
to  Unsaturated  Hydrocarbons.  Theodor  Posner  [with  J.  S. 
Tscharno]  ( Per .,  1905,  38,  646 — 657). — Sulphides  or  sulphones  could 
not  be  obtained  from  ethylene  or  propylene  or  from  stilbene  or  di- 
phenylbutadiene  ;  trimethylethylene  and  amylene  react  with  thiophenol 
or  benzyl  mercaptan,  but  not  with  ethyl  mercaptan.  Phenyl-afi-di- 
methylpropylsulphone ,  CHMe2*CHMe*S02Ph,  prepared  from  trimethyl¬ 
ethylene  and  thiophenol,  crystallises  in  colourless  plates  melting  at 
32°;  dimethylethylcarbinol  bromide  and  sodium  benzylsulphinate  react 
forming  the  isomeric  phenyl-aardimethylpropyl  sulphone ,  CMe2Et*S02Ph, 
which  separates  in  colourless  prisms  melting  at  70°.  Benzyl-a/3-dimethyl- 
propylsulphone ,  CHMe9*CHMe*S02*C7H7,  forms  needles  melting  at 
58—59°. 

Phenyl -/3-phenylethylsulphone,  CH2Ph*CH2*S02Ph,  prepared  from 
styrene  and  thiophenol,  forms  colourless  plates  which  melt  at  58°  ;  the 
isomeric  phenyl-a-methylbenzy  l  sulphone ,  CHPhMe*S02Ph,  crystallises  in 
colourless  cubes  melting  at  115°.  Phenyl- (3-phenylpropylsulphone, 

CHPhMe-CH2-S02Ph, 

separates  in  colourless  plates  melting  at  94°;  benzyl- /3-phenylpropy  l- 
sulphone ,  CHPhMe’CH^SO^CH^h,  forms  plates  melting  at  163°. 

From  pinene  and  benzyl  mercaptan,  as  also  from  sabinene  and  thio¬ 
phenol,  only  oils  were  obtained  ;  camphene  and  benzyl  mercaptan  yielded 

dihydrocamphene-B-benzylsulphone ,  C^H10<rX-rT2^-rT  ^  ,  which 

^  7  7  1J^CH-CH2’S02*C7H7 

separates  from  alcohol  in  plates  melting  at  127°;  the  corresponding 

...  ,  .  _  ,  ,  ,  .  ^CHo 


dihydrocamphene-j3-phenylsulphone,  C7H12<^ ) 


,  crystallises 


*  '  ^  ^  ^  ’  7  12  ^CH’CHg'SOgPh  J 

in  plates  and  melts  at  73°.  The  isomeric  dihydrocamphene-a-phenyP 

CH 

sulphone ,  C7H19<f  I  _  _2  _  ,  melts  at  75°,  whilst  a  mixture  of  the 

r  7  i2^CMe*S02Ph 

a-  and  /?- derivatives  melts  at  60°. 

Cfl  «CH 

Tetrahydronaphthalenephenylsulphone ,  C6Hc<^^2  sePar 

ates  from  alcohol  in  plates  and  melts  at  139°;  dihydromenthenephenyl- 
sulphone ,  C6H9MePrP*S02Ph,  was  obtained  and  analysed  as  a  yellow 
oil.  Phenyl-ft-phenylbutenylsulphone ,  CHPhlCH'CH^CH^SOgPh,  melts 
at  111°.  cyclo Pentanediphenyldisulphone,  C5H8(S02Ph)9,  was  obtained 
in  the  form  of  colourless  needles  melting  at  232 — 233°.  From  terpinene, 
terpinolene,  sylvestrene  or  cedrene  and  thiophenol,  oils  were  obtained 
corresponding  in  composition  with  additive  products  containing  one 
molecule  of  the  mercaptan.  Crystallised  acetates  could  not  be  pre¬ 
pared  from  these.  Tetrahydrolimonenediphenyldisulphone  crystallises  in 
needles  which  melt  and  decompose  at  236- — 237°.  E.  F.  A. 
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The  Ring  System  of  Benzene.  VII.  Hugo  Kauffmann  and 
Alfred  Beisswenger  ( Ber 1905,  38,  789 — 793.  Compare  Abstr., 
1900,  i,  480 ;  1901,  i,  318;  1903,  i,  19  ;  1904,  i,  690). — It  has  already 
been  shown  that  the  carbetboxyl  group  acts  as  a  fluorogen,  and  it  is 
now  shown  that  the  acetyl  and  vinyl  groups  act  in  the  same  manner 
when  introduced  into  the  molecule  of  quinol  dimethyl  ether. 

2  :  5-Dimethoxyacetophenone  (Klages,  Abstr.,  1904,  i,  1003)  forms 
prismatic  crystals  melting  at  20 — 22°,  and  in  alcoholic  solutions  exhibits 
strong  fluorescence.  The  phenylhy dr azone,  C16H1802N2,  crystallises  in 
yellow  prisms,  melts  at  99 — 100°,  and  is  not  stable  in  contact 
with  the  air  ;  it  does  not  fluoresce.  A  by-product  melting  at  50 — 51° 
and  probably  the  monomethyl  ether  of  quinacetophenone  is  obtained  in 
the  preparation  of  the  dimethoxy-compound. 

2  : 5-Dimethoxy-l-a-methylvinylbenzene  (Klages,  Abstr.,  1904,  i, 
1004)  may  be  obtained  by  distilling  the  corresponding  carbinol  under 
atmospheric  pressure.  Its  vapour  luminesces  under  the  influence  of 
Tesla  rays,  and  its  alcoholic  solutions  are  fluorescent. 

The  quinol  dimethyl  ether  and  its  two  derivatives  have  anomalous 
molecular  refractions.  The  two  derivatives  do  not  fluoresce  in  asso¬ 
ciating  solvents.  In  methyl  or  ethyl  alcohol,  they  possess  only  a 
feeble  violet  fluorescence,  in  ^sobutyl  alcohol  the  fluorescence  is  most 
pronounced,  and  in  benzyl  alcohol  the  fluorescence  is  marked,  but  of  a 
bluer  shade.  The  temperature-coefficient  of  the  fluorescence  is  also  very 
considerable. 

2  :b-Dimethoxy-l-ap-dimethylvinylbenzene ,  C6H3(OMe)3*CMe*.CHMe, 
boiling  at  254 — 255°,  and  dimethoxy-a-methylstilbene  are  also 
fluorescent.  J.  J.  S. 

The  Ring  System  of  Benzene.  VIII.  Hugo  Kauffmann  and  Ad. 
Grombach  ( Ber. ,  1905,38,  794 — 801.  Compare  preceding  abstract). 
— Benzoyl  and  other  substituents  have  been  introduced  into  the 
molecule  of  quinol  dimethyl  ether  and  the  products  investigated  as 
regards  their  luminescence  in  presence  of  radium  bromide,  and  also  as 
regards  their  fluorescence.  The  following  summary  is  given,  where 
a  =  no.  of  cm.  between  the  substance  and  5  mg.  of  radium  bromide 
when  luminescence  is  just  visible,  5  =  distance  when  a  sheet  of  zinc  foil 
0*75  mm.  thick  is  interposed,  and  X  =  the  substituent. 

Quinol  dimethyl  ether,  a  —  9*3,  b~  TO;  X  =  CPh(OH)(CH2Ph), 
a  6*5,  5  —  0*3  ;  X  =  COPh,  a  =  ll*7,  5=1*0;  X  =  CEtPh-OH,  a=13*0, 
5  =  1*6;  X  =  CPhXINHPh,  a  =  13*0,  5=  1*5  ;  X  =  CPh:CHPh,  «>13*0, 
5  =  4*9;  X  =  OPh2*OH,  a >13*0,  5  =  5*4. 

Xone  of  the  compounds  fluoresces,  and  it  is  obvious  that  substituents 
which  increase  the  luminescence  to  an  enormous  degree  need  not 
necessarily  function  as  “  fluorogens.” 

Benzoylquinol  dimethyl  ether  (2  :  5-methoxybenzophenone ), 

C6H3(OMe)2-COPh, 

obtained  by  the  Friedel-Craft  synthesis,  crystallises  from  light 
petroleum  in  pale  yellow  crystals,  melts  at  51°,  distils  at  22 5°  under 
30  mm.  pressure,  is  readily  soluble  in  most  organic  solvents,  and  is 
coloured  a  reddish-brown  by  concentrated  sulphuric  acid.  The  phenyl - 
hydrazone  melts  at  125°,  the  monomethyl  ether ,  OH,C6H3(OMe)*COPh, 
melts  at  78°. 


ORGANIC  CHEMISTRY. 


281 


Phenyl -2  : h-dimethoxyphenylethylcarbinol,  C6H3(OMe)2*CEtPh*OH, 
obtained  by  the  Grignard  synthesis,  forms  large,  clear  crystals,  melts 
at  56°,  boils  at  230°  under  30  mm.  pressure,  and  is  readily  soluble  in 
the  usual  organic  solvents  with  the  exception  of  alcohol  and  light 
petroleum.  With  concentrated  sulphuric  or  syrupy  phosphoric  acid,  it 
gives  a  dark  blue  coloration. 

a-Phenyl-a-2  :  5-dimethoxyphenylpropylene ,  C6H3(OMe)2*CPhICHMe, 
obtained  by  the  action  of  hydrogen  chloride  on  the  carbinol  and 
subsequent  distillation,  is  a  colourless  liquid  distilling  at  198°  under 
12  mm.  pressure.  It  forms  an  unstable  dibromide ,  which  readily  loses 
hydrogen  bromide  yielding  the  /3-6romo-derivative, 

C6H3(OMe)2  •  CPh  I  CBrMe. 

Plienylbenzyl-2  :  b-dhnethoxy phenyl  carbinol, 

C6H3(OMe)2-CPh(CH2Ph)-OH, 

crystallises  in  long,  colourless  needles,  melts  at  110°,  and  is  readily 
soluble  in  carbon  disulphide,  chloroform,  or  benzene. 

2  \b-Dimethoxy-a-phenylstilbene,  C6H3(OMe)2*CPh!CHPh,  obtained 
from  the  carbinol  by  means  of  hydrogen  chloride,  crystallises  from 
light  petroleum  in  large  prisms  melting  at  82*5° ;  it  yields  an  unstable 
oily  dibromide,  which  readily  loses  hydrogen  bromide,  yielding  a 
monobromo- derivative,  C22H1902Br,  melting  at  118°. 

Diphenyl-2  :  5-dimethoxyphenylcarbinol,  C6H8(OMe)2*CPh2*OH,  melts 
at  141°  and  is  only  sparingly  soluble  in  alcohol  or  light  petroleum. 

J.  J.  S. 

Dibenzylideneacetone  and  Triphenylmethane.  VII.  Adolf  von 
Baeyer  ( Ber .,  1905,  38,  569 — 590.  Compare  Abstr.,  1902,  i,  380,  769  ' 
1903,  i,  811  ;  1904,  i,  308,  786,  898). — The  halogen  derivatives  of  tri¬ 
phenyl  carbinol  have  been  examined  in  order  to  prove  that  they  do  not 
possess  the  quinonoid  structure.  It  had  already  been  shown  by 
Baeyer  and  Villiger  that  certain  coloured  derivatives  of  triphenyl- 
carbinol  cannot  be  represented  as  having  this  structure. 

^-Trichloro-  and  j9-tri-iodo-triphenylcarbinol  form  with  concentrated 
sulphuric  acid  coloured  salts,  which,  in  contact  with  silver  acetate,  do  not 
form  silver  chloride,  as  they  would  do  if  they  were  quinonoid  in  struc¬ 
ture.  The  chromophore  group  in  those  salts  is  accordingly  identical 
with  that  of  triphenylcarbinol,  the  halogen  atoms  acting  as  auxochrome 
groups. 

The  basic  properties  of  carbon  are  discussed.  Carbon  differs  from 
other  elements,  which  form  “  onium  ”  bases,  in  that  it  forms  salts  only, 
the  free  base  either  not  existing  at  all  or  being  very  unstable.  The 
basic  properties  of  carbon  are  shown  in  the  coloured  salts  of 
triphenylmethyl.  From  the  experiments  of  Walden  and  of  Gomberg, 
who  have  shown  that  colourless  derivatives  of  triphenylmethyl  form  a 
yellow  solution  with  strongly  dissociated  solvents  and  that  such 
solutions  conduct  electricity,  the  conclusion  is  drawn  that  one  and  the 
same  compound  can  exist  in  two  forms,  a  colourless  one,  which  does 
not  undergo  electrolytic  dissociation,  and  a  coloured  one,  which  does. 
The  possibility  of  the  existence  of  two  triphenylcarbinols  having  the 
same  composition  and  the  same  structural  formula,  but  one  of  them 
being  a  strong  coloured  base  and  the  other  an  indifferent  colourless 
substance,  is  considered,  as  also  is  the  possibility  of  existence  of  two 
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rosanilines,  one  coloured  and  basic  and  the  other  colourless  and 
indifferent. 

The  distinction  is  drawn  between  an  ionisable  and  a  non-ionisable 
valency;  the  former  is  termed  a  “carbonium  valency”  and  is  indicated 
by  a  waved  line,  thus  :  CPh3*OH  +  H2S04  —  Ph3C- . . OSOsH  +  H20. 

The  carbonium  isomerism  of  phthaleins  is  discussed.  The  author 
does  not  consider  that  Werner’s  carboxonium  salts  contain  quadri¬ 
valent  oxygen,  as  supposed  by  Werner ;  they  are  regarded  as 
carbonium  salts,  corresponding  with  the  salts  of  triphenylmethyl. 

Thus  the  salt  formulated  by  Werner  as  C6H4<^q^]!>C0H4  is 


formulated  by  the  author  as  CGH4\^^'\C6II4 


The  colour  in  fulvene  derivatives,  in  fuchsoneand  fuchsoneimine,  and 
in  aurin  is  due  to  the  double  linking,  which  is  designated  as  a 
“  carbonium  double  linking.” 

The  paper  also  includes  a  discussion  of  triphenylmethyl  derivatives 
which  contain  nitrogen ;  the  formation  of  magenta  from  rosaniline  ;  the 
action  of  alkali  on  magenta  and  on  crystal -violet;  the  constitution  of 
Homolka’s  base  (diaminofuchsoneimine)  and  of  dibenzylideneacetone, 
and  the  nature  of  azonium  compounds. 

p -Trichlorotriphenylcarhinoli  prepared  from  j^-chloroiodobenzene  and 
methyl  jt?-chlorobenzoate  by  means  of  Grignard’s  reaction,  separates 
from  light  petroleum  in  needles  or  prisms  and  melts  at  98 — 99°.  It 
differs  from  triphenylcarbinol  by  being  less  basic,  by  the  redder  colour 
of  its  solutions  and  by  the  greater  ease  with  which  its  sulphate 
crystallises.  The  sulphate  forms  brown,  metallic  prisms,  which  are 
immediately  decomposed  by  water.  When  silver  acetate  is  added  to  a 
solution  of  the  sulphate  in  glacial  acetic  acid,  silver  chloride  is  not 
produced.  When  trichlorotriphenylcarbinol  is  warmed  with  a  mixture 
of  aniline  hydrochloride  and  aniline,  and  the  aniline  then  expelled  by 
addition  of  sodium  hydroxide  and  distillation  in  steam,  the  addition  of 
picric  acid  to  the  benzene  solution  of  the  product  gives  the  reaction 
characteristic  of  triphenylrosaniline. 

p -Trichlorotriphenylmethyl  chloride ,  C19H12C13*C1,  prepared  by  the 
action  of  acetyl  chloride  on  ^-trichlorotriphenylcarbinol,  separates  from 
light  petroleum  in  glistening,  colourless  needles  and  melts  at  113°.  The 
stannichloride  forms  red  crystals  resembling  chromic  acid. 

p -Tri-iodotriphenylcarbinol,  prepared  by  the  replacement  of  the 
three  amino-groups  in  pararosaniline  by  iodine  by  Knoevenagel’s 
method,  separates  from  methyl  alcohol  in  needles  or  prisms  containing 
methyl  alcohol  of  crystallisation,  and  from  a  mixture  of  ether  and 
formic  acid  in  colourless,  quadratic  plates,  and  melts  at  162 — 163°. 
Its  sulphate  forms  glistening,  green  crystals  and  does  not  yield  silver 
iodide  when  acted  on  by  silver  nitrate. 

p -Tri-iodotriphenylmethyl  chloride  separates  from  a  mixture  of  light 
petroleum  and  chloroform  in  glistening  prisms  and  melts  and 
decomposes  at  180°.  A.  McK. 


Anethoglycol  [y7>Methoxyphenylpropane-/?y-diol].  Eugene 
Varenne  and  L.  Godefroy  (Compt,  rend.y  1905,  140,  591 — 593).— The 
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qlycol  of  anethol  (y-p-methoxyphenylpropane-By-diol), 

OMe  •  CcH4  •  CH(OH)  •  CH  Me  •  OH, 

prepared  by  the  action  of  alcoholic  potassium  hydroxide  on  dibromo- 
anethole  at  the  ordinary  temperature,  is  a  viscid,  amber-coloured 
liquid  possessing  an  aromatic  and  a  sweet  taste,  having  a  sp.  gr.  1-013 
at  17°  and  boiling  at  245 — 250°.  The  monoacetate  is  obtained  by 
the  action  of  acetic  and  hydrochloric  acids  on  the  glycol,  and  the 
diacetate  by  the  action  of  acetyl  chloride.  M.  A.  W. 

New  Syntheses  [of  Esters]  with  Magnesium  Organo-com- 
pounds.  Alexei  E.  Tsohitschibabin  (Ber.,  1905,  38,  561 — 566). — 
The  author  describes  several  new  applications  of  Grignard’s  reaction. 
When  magnesium  alkyl  haloids  act  on  normal  carbonic  esters,  the 
main  reaction  is  represented  by  the  equation  BMgX  +  CO(OEt).>  = 
B/C(OMgX)(OEt)2.  By  the  action  of  water  on  the  compound 
obtained,  an  ester  is  formed,  thus:  B*C(OMgX)(OEt)2 -f II20  = 
B*C02Et  +  EtOH-f  MgX-OH.  The  yield  of  ester  by  this  method  is 
sometimes  as  much  as  80  per  cent,  of  the  theoretical,  whilst  tertiary 
alcohols  are  formed  to  a  very  slight  extent  only. 

Ethyl  benzoate  was  prepared  by  the  action  of  magnesium  phenyl 
bromide  on  ethyl  carbonate,  ethyl  7sohexoate  by  the  action  of  mag¬ 
nesium  isoamyl  bromide  on  ethyl  carbonate,  and  ethyl  hexahydro- 
benzoate  by  the  action  of  magnesium  cyclohexyl  chloride  on  ethyl  car¬ 
bonate.  The  action  of  magnesium  on  the  alkyl  haloids  was  conducted 
in  each  case  in  an  atmosphere  of  hydrogen. 

If  the  reaction  between  magnesium  organo-compounds  and  ortho- 
carbonic  esters  be  moderated  and  not  too  prolonged,  it  proceeds  thus  : 
C(OEt)4  +  B/MgX  =  R*C(OEt)3  +  MgX(OEt).  Tertiary  alcohols  are, 
however,  formed  in  small  amounts. 

Ethyl  orthobenzoate,  prepared  by  the  action  of  magnesium  phenyl 
bromide  on  ethyl  orthocarbonate,  boils  at  238 — 240°  under  747  mm. 
pressure  (Limpricht  gives  220 — 225°),  and  has  a  sp.  gr.  0'9902  at  20°/0°. 

Ethyl  orthopropionate,  formed  by  the  action  of  magnesium  ethyl 
iodide  on  ethyl  orthocarbonate,  was  not  separated  from  the  product  of 
the  reaction  owing  to  the  proximity  of  its  boiling  point  with  that 
of  ethyl  orthocarbonate.  When  the  reaction  was  allowed  to  proceed 
vigorously,  three  fractions  were  obtained,  the  first  containing  ethyl 
propionate,  the  second  ethyl  orthopropionate,  and  the  third  ethyl  pro- 
pionylpropionate  acetal  [ /3/3-diethoxy-a-methylvalerate ], 

CH2Me*C(0Et)2*CHMe*C02Et, 

which  boils  at  223  — 226°.  A  5  per  cent,  solution  of  hydrogen  chloride 
converts  it  into  ethyl  propionylpropionate,  from  which  diethyl 
ketone  is  prepared  by  hydrolysis  with  alkali.  A.  McK. 

Condensation  of  Benzyl  Chloride  with  the  Aminobenzoic 
Acids.  Giuseppe  Kernot  and  E.  Petrone  (Bend.  Accad.  Sci.  Fis. 
Mat.  Napoli ,  1904,  [iiia],  10,  382 — -392). — Condensation  of  benzyl 
chloride  with  anthranilic  acid  in  96  per  cent,  alcoholic  solution  in 
presence  of  zinc  yields  the  benzylanthranilic  acid  obtained  by  Henze 
(Abstr.,  1899,  i,  218).  The  phenyl  ester,  C7H7,NH'CtiH4,C02Ph, 
separates  from  alcohol  in  tufts  of  pale  yellow,  prismatic  crystals  melt- 
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ing  at  74 — 75°;  the  p -tolyl  ester,  C7H7*NH*C6H4*GD2*C6H4Me,  forms 
prismatic  needles  melting  at  79 — 80°,  the  m -tolyl  ester,  tufts  of  colour¬ 
less,  prismatic  crystals  which  turn  yellow  on  exposure  to  light,  and 
the  o -tolyl  ester,  minute  crystals  ;  the  fi-naphthyl  ester  forms  mammil¬ 
lary  masses  of  minute,  white  or  pale  yellow  needles  melting  at 
91 — 92°,  and  the  a -naphthyl  ester  crystals  melting  at  76 — 77°. 


Benzylanthranil ,  C6H4<^ 


N-C.H 


7AA7 


CO 


prepared  by  the  action  of  phos¬ 


phorus  oxychloride  on  benzylanthranilic  acid  in  toluene  solution,  crys¬ 
tallises  from  alcohol  in  tufts  of  monoclinic  prisms  \a :  b  :  c  = 
1*2695  : 1  :  1*0337  ;  fi  =  57°29'],  melting  at  153*5 — 154°,  and  is  soluble 
in  the  ordinary  organic  solvents. 

The  constitution  of  anthranil  and  its  derivatives  is  discussed. 

T.  H.  P. 


Syntheses  of  Arylnitromethanes  and  of  Stilbene  Deriv¬ 
atives.  Wilhelm  Wislicenus  and  Henry  Wren  ( Ber .,  1905,  38, 
502 — 510). — The  reactions  previously  described  for  the  preparation  of 
phenyKsonitromethane  and  of  stilbene  (Abstr.,  1902,  i,  541)  are  now 
shown  to  be  of  general  application. 

o-Tolylacetonitrile  (Abstr.,  1885,  889),  sodium  ethoxide,  and  ethyl 
nitrate  yield  sodium  o-tolylisonitroacetonitrile ,  C6H4Me*C(CN)!NO*ONa, 
which  dissolves  in  water  to  a  colourless,  neutral  solution ;  when 
acidified  at  0°,  it  yields  the  tolylfsonitroacetonitrile  as  a  white  precipi¬ 
tate,  which  gives  a  red  coloration  with  ferric  chloride.  It  is  extremely 
unstable  and  is  readily  transformed  into  a  red  resin. 

o-Tolylnitromethane,  Cg^Me'CHo’NOo  (Goldberg,  Abstr.,  1901, 
i,  33),  is  obtained  when  the  sodium  derivative  is  boiled  for  some  time 
with  aqueous  sodium  hydroxide,  but  when  more  concentrated  alkali 
and  a  higher  temperature  (200°)  are  employed  a  good  yield  of  o -di- 
methylstilbeiie  is  obtained.  This  crystallises  from  methyl  alcohol  in 
flat,  colourless  needles  melting  at  82*5 — 83°.  The  picrate  forms  red 
needles  melting  at  102 — 103°. 

Sodium  m-tolylisonitroaceto7iitrile  crystallises  readily  from  absolute 
alcohol,  and  with  alkali  yields  m-tolylnitrometbane  (Heilmann,  Abstr., 
1891,  201)  or  m-dimethylstilbene ,  the  picrate  of  which  melts  at 
96*5 — 97*5°.  The  /)-dimethylstilbene  has  been  prepared  in  a  similar 
manner. 

a-Naphthyl methyl  chloride  (Scherler,  Abstr.,  1892,  493)  is  best 
prepared  by  leading  chlorine  into  a-methylnaphthalene  at  250°  until 
the  increase  in  weight  is  50  per  cent,  of  the  theoretical,  and  subse¬ 
quent  fractionation.  The  corresponding  nitrile  is  an  oil  distilling  at 
191 — 194°.  Sodium  a-naphthylisonitroacetonitrile  appears  to  have  the 
composition  C1()H7*C(CN)*N0,0Na,H20.  When  boiled  with  dilute 
sodium  hydroxide  and  acidified,  it  yields  a -naphthylnitroacet amide, 
C10H7*CH(^O2)‘CO,NH2,  melting  at  155 — 156°.  With  more  concen¬ 
trated  alkali,  it  yields  a-naphthylnitromethane,  which  crystallises  from 
light  petroleum  in  yellow  needles  melting  at  72 — 73°.  With  sodium 
hydroxide  at  150 — 160°,  a-dinaphthastilbene  (Elbs,  Abstr.,  1893,  i, 
271)  is  formed. 


ORGANIC  CHEMISTRY. 


285 


fi-Naphthylnitromethane  dissolves  readily  in  all  organic  solvents  and 
melts  at  about  72°.  j 3-Dinaphlhastilbene  crystallises  from  benzene  in 
colourless  plates  melting  at  254 — 255°. 

The  nitro-compounds  give  Gabriel’s  reaction.  J.  J.  S. 

Elimination  of  Carbon  Monoxide  from  Tertiary  Acids  with 
Concentrated  Sulphuric  Acid.  II.  Augustin  Bistrzycki  and 
Eugen  Reintke  ( Ber .,  1905,  38,  839 — 848). — aa-Ditolylpropionic 
acid,  when  shaken  in  the  cold  with  concentrated  sulphuric  acid, 
loses  carbon  monoxide  and  is  converted  into  as-di-p-tolyl ethylene, 
C(C7Hk)2ICH2,  crystallising  in  colourless,  glistening  plates  which 
melts  at  61°  and  is  identical  with  the  ditolylethylene  obtained  as  an 
oil  by  Hepp  (this  Journal,  1875,  361).  Both  products  yielded  the 
di-jt?-tolyl  ketone  melting  at  95°,  which  forms  a  phenylhydrazone  crys¬ 
tallising  in  aggregates  of  short,  yellow  prisms  and  melting  at  1 00°. 

aa-Di-o-xylylpropionic  acid ,  CMe(C6H3Me2)*C02H,  prepared  by  the 
condensation  of  o-xylene  and  pyruvic  acid  in  concentrated  sulphuric 
acid  at  —  10°,  crystallises  in  colourless,  flat  prisms  arranged  in  concen¬ 
tric  clusters,  melts  at  149°,  and  forms  a  crystalline  barium  salt.  as-Z^t- 
o -xylylethylene,  C(C6H3Me2)2’CH2,  melts  at  73 — 7 4°  and  is  easily  oxidised 
to  3  :  4  :  3' :  4'-  tetramethylbenzophenone,  CO(C6H3Me2)2 ;  this  melts  at 
140°,  forms  an  oxime  crystallising  in  prisms  and  melting  at  147°,  and 
&  phenylhydrazone  molting  at  130°. 

2 '.^-Dimethylatropic  acid ,  CH2.’C(C6H3Me2)*C02H,  prepared  from 
p-xylene  and  pyruvic  acid,  forms  colourless,  rhombic  plates  melting 
at  130 — 131°.  Carbon  monoxide  is  eliminated  by  concentrated 
sulphuric  acid  from  this  at  110 — 120°.  Dimethylatropic  acid  dibromide, 
prepared  by  brominating  the  acid  in  carbon  bisulphide  solution,  crystal¬ 
lises  in  colourless,  short  prisms  melting  at  153°,  with  "elimination  of 
hydrogen  bromide. 

2  \5-Dimethyldihydroatropic  acid,  C6H3Me2,CHMe,C02H,  prepared 
by  reducing  dimethylatropic  acid  with  sodium  amalgam,  crystallises  in 
colourless  needles  and  melts  at  115 — 116°. 

aa-Di-m-xylylpropionic  acid  crystallises  in  six-sided,  pointed  prisms 
and  melts  at  168 — 169°.  E.  F.  A. 

Conversion  of  aZfoCinnamic  Acid  into  Erlenmeyer’s  iso - 
Cinnamic  Acid.  Emil  Erlknmeyer,  jun.  (Ber.,  1905,38,  837 — 838. 
Compare  Abstr.,  1896,  i,  46  ;  1904,  i,  892). — Both  Liebermann  (Abstr., 
1898,  i,  662)  and  Michael  (Abstr.,  1902,  i,  32)  have  been  unable  to 
convert  aZZocinnamic  into  isocinnamic  acid.  The  author  has  repeated 
Erlenmeyer’s  experiments,  and  finds  that  0*5  gram  of  a^ocinnamic 
acid,  dissolved  in  alcohol  in  presence  of  zinc  bromide  and  kept  in  the 
dark  during  six  days,  is  converted  into  the  characteristic  crystals  of 
z'socinnamic  acid.  E.  F.  A. 

Transformation  of  Racemic  Compounds  into  the  Corre¬ 
sponding  Optically  Active  Forms.  Willy  Marckwald  and 
David  M.  Paul  (Ber.,  1905,  38,  810 — 812). — When  an  optically 
active  compound  with  one  asymmetric  carbon  acid  is  racemised  by 
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heat,  equilibrium  is  established  when  equal  amounts  of  the  two  mirror 
images  are  present.  The  case  is,  however,  different  in  the  racemisation 
by  heat  of  a  compound  containing  two  asymmetric  carbon  atoms,  and 
where  interchange  of  groups  takes  place  only  at  one  of  the  carbon 
atoms. 

r-Mandelie  acid  was  heated  for  10  hours  at  150 — 160°  with  the 
amount  of  anhydrous  brucine  requisite  for  the  formation  of  the 
brucine  salt.  The  product  was  then  dissolved  in  water,  acidified  by 
sulphuric  acid,  and  extracted  with  ether,  when  the  mandelic  acid  ob¬ 
tained  was  found  to  be  feebly  dextrorotatory.  From  this  mixture  of 
d-  and  r-acids,  pure  d-mandelic  acid  was  isolated  by  Marckwald  and 
McKenzie’s  method  (Abstr.,  1899,  ii,  733).  A.  McK. 

Nitrotolylgly  collie  [Nitrotolyloxyacetic]  Acids.  Giuseppe 
Kernot  (Bend.  Accad.  Sci.  Fis.  Mat.  Napoli ,  1904,  [iiia],  10,  373 — 381). 
— The  action  of  concentrated  nitric  acid  of  sp.  gr.  1  ’4  on  p-tolylglycollic 
acid  yields  a  nitrocresol  melting  at  77°  and  3-nitro-])-tolyloxy  acetic  acid , 
C0H9O5N  [OCH2*C02H  :N02  :Me=l  :  3  :4],  which  may  also  be  ob¬ 
tained  by  the  interaction  of  3-nitro-p-cresol  and  ethyl  chloroacetate, 
and  separates  from  aqueous  alcohol  in  shining,  yellow,  flattened 
needles  melting  at  140 — 141°;  it  is  slightly  soluble  in  water,  more  so 
in  benzene  or  chloroform,  and  readily  so  in  alcohol  or  ether.  The 
barium  salt  [with  3^0]  forms  aggregates  of  orange-yellow  prisms  and 
the  silver  salt  separates  from  water  in  aggregates  of  pale  yellow, 
silky  needles  almost  unalterable  by  light.  The  anilide , 

N02-C6H3Me-0*CH2-C°-NHPh, 

crystallises  from  alcohol  in  pale  yellow,  flattened  prisms  and  from 
benzene  in  well-defined,  rhombic  plates  melting  at  134°.  On  reduc¬ 
tion  in  alcoholic  solution  by  means  of  tin  and  hydrochloric  acid,  it 
yields  S-amino-ip-tolyloxyacetic  «ci<i,C(tII1103N[0*CH2'C02H  :NH2  Ale  = 
1:3:4],  which  crystallises  from  water  in  white  plates,  melts  at  200°, 
changes  slowly  in  the  light,  and  is  soluble  in  alcohol  or  benzene. 

The  action  of  nitric  acid  on  o-tolyloxyacetic  acid  yields  a  mixture 
of  various  nitro-derivatives,  together  with  §-nitro-o-tolyloxyacetic  acid 
[0#CH2*C02H  :  N02  Ale  =  1:6:2],  which  may  also  be  obtained  by  the 
interaction  of  6-nitro-o-cresol  [Me:OH:N02  =  1:2:6]  and  ethyl  chloro¬ 
acetate,  and  crystallises  from  aqueous  alcohol  in  shining,  yellow  needles 
softening  at  128°  and  melting  at  130°*  the  acid  is  moderately  soluble 
in  benzene  or  chloroform,  and  readily  so  in  alcohol  or  ether.  The 
barium  salt  [with  2H20]  crystallises  from  water  in  orange-red  needles. 

6- Nitro-m-tolyloxy acetic  acid  [0*CH2,C02H  :  N02  :  Me  =  1:6:3],  pre¬ 
pared  either  by  the  action  of  ethyl  chloroacetate  on  the  corresponding 
nitro-m-cresol  or  by  the  nitration  of  m-tolyloxyacetic  acid,  crystallises 
from  aqueous  alcohol  in  prismatic  needles  melting  at  140 — 141°  and 
dissolves  slightly  in  water,  moderately  in  benzene  or  chloroform,  and 
readily  in  ether.  T.  H.  P. 

Syntheses  with  Sodamide.  Ludwig  Claisen  [and,  in  part, 
R.  Feyerabend,  R.  Schulze,  and  R.  Gartner]  ( Ber .,  1905  ,  38, 
693 — 709). — Sodamide  may  be  used  profitably  as  a  substitute  for 
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sodium  ethoxide  in  the  condensation  of  ketones  with  esters  ;  in  many 
cases,  the  action  occurs  more  readily  and  more  rapidly  than  that  of  the 
ethoxide,  and  a  better  yield  is  obtained.  This  was  found  to  hold  in 
condensing  ethyl  acetate  and  ethyl  benzoate  with  acetone  and  with 
acetophenone  respectively,  and  in  the  preparation  of  hydroxy- 
methylene  ketones.  On  the  other  hand,  the  use  of  sodamide  does  not 
give  good  results  in  the  condensation  of  ketones  with  esters  of  nitrous 
acid,  but  the  mono-alkylation  of  ketones  is  more  readily  effected  by 
the  action  of  sodamide  on  a  cold  ethereal  solution  of  the  ketone  and 
alkyl  iodide  than  by  Nef’s  method ;  using  this  process,  ethylaceto- 
phenone  and  benzylacetophenone  can  be  readily  obtained. 

The  action  of  sodamide  on  an  ethereal  solution  of  ethyl  chloro- 
acetate  and  acetophenone  probably  takes  place  in  three  stages,  as 
follows : 


I.  COPhMe  +  NaNH.,  ONa-CPhMe-NK,. 

II.  0Na-CPhMe*ISrH2  +  CH2CbC02Et  — >  ONa-CPhMe*CHCl*C02Et. 

PPhMe 

III.  ONa-CPhMe-CHCPC02Et  — >  NaCl  +  (i)  >CH*CO,Et. 

Ethyl  /3-phenyl- (3-methylglycidate,  ^^^^^>CH*C02Et,  is  a  colour¬ 
less,  somewhat  viscid  liquid  which  boils  at  147 — 149°  under  12  mm. 
and  at  272 — 275°  under  the  ordinary  pressure  ;  it  has  a  sp.  gr.  1*096 
at  15°.  The  analogous  methyl  ester,  C9Ht)0,C02Me,  prepared  from 
methyl  chloroacetate,  has  a  sp.  gr.  1*129  at  15°,  and  boils  at  141 — 143° 
under  11  mm.  and  at  269 — 272°  under  the  ordinary  pressure.  The 
CPhMe 

sodium  salt,  ^ _ ^>CH*C02Na,  obtained  by  mixing  the  ethyl  ester 

with  sodium  ethoxide  dissolved  in  absolute  alcohol  and  then  adding 
water  (1  mol.),  forms  white  leaflets  and  melts  and  decomposes  at 
256° ;  the  crystalline  barium  salt  is  rapidly  decomposed  by  warm 
water  and  the  silver  salt  is  amorphous.  The  amide ,  C()H90*C0*NH2, 
crystallises  from  hot  water  in  lustrous  needles  and  melts  at  168°;  an 
isomeric  amide  is  formed  with  it  which  crystallises  from  methyl  alcohol 
in  prisms  or  leaflets  and  melts  at  151°. 

When  ^-phenyh/I-methylglycidic  acid  is  liberated  from  its  sodium 
salt  by  adding  acids,  it  at  once  decomposes,  giving  hydratrop- 
aldehyde  (a-phenylpropaldehyde),  CHPhMe’CHO  (von  Muller  and 
Kokde,  Abstr.,  1891,  898),  which  boils  at  203 — 205°  and  has  a 
sp.  gr.  1*012  at  15°;  the  semicarbazone ,  C10H13ON3,  crystallises  from 
dilute  alcohol  in  nacreous  leaflets  and  melts  at  153° ;  the  imino- 
derivative,  CPhMe*CH!NH,  obtained  by  the  direct  action  of  aqueous 
ammonia  on  the  aldehyde,  separates  from  alcohol  as  a  micro -crystal¬ 
line  powder  and  melts  when  rapidly  heated  at  114°.  Ethyl  /3-phenyl- 
/3-methylglycidate  combines  with  hydrogen  bromide  to  form  ethyl 
/3-bromo-a-hydroxy-/3-2)henylbutyratef  CPhMeBr*CH(OH)*C02Et,  which 
crystallises  in  needles  from  light  petroleum  containing  benzene  and 
melts  at  82 — 83°. 

CPhEt. 


Ethyl  (3-phenyl- (3-ethylylycidate,  ^ 


^>CH*C02Et,  prepared  from 


phenyl  ethyl  ketone  and  ethyl  chloroacetate  in  presence  of  sodamide, 


x  2 
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boils  at  148 — 150°  under  12  mm.  pressure  and  lias  a  sp.  gr. 
1-072  at  15°. 

Ethyl  f3f3  dimethylglycidate ,  C2H1203,  prepared  from  acetone,  boils  at 
180 — 182°  and  has  a  sp.  gr.  1  "01 6  at  15°;  sodium  fifi-dimethyl- 
(jlycidate  crystallises  in  leaflets. 

Ethyl  fi-methyl-fi-ethylglycidate ,  C8H1403,  obtained  from  methyl  ethyl 
ketone,  boils  at  84 — 86°  under  10  mm.  and  at  197 — 199°  under  the 
ordinary  pressure  ;  it  has  a  sp.  gr.  1‘001  at  15°. 

Ethyl  fi-methyl- fi-p'opylglycidate  boils  at  91 — 92°  under  11 — 12  mm. 
and  at  211 — 212°  under  the  ordinary  pressure. 

Ethyl  /3/3-diethylglycidate  boils  at  nearly  the  same  temperature  as 
ethyl  ^-methyl-/Lpropylg]ycidate  and  has  a  sp.  gr.  0'993  at  15°. 

When  benzaldehyde  is  condensed  with  ethyl  chloroacetate  under  the 
influence  of  sodamide,  ethyl  /Lphenylglycidate  is  the  principal  product, 
but  some  ethyl  a-chlorocinnamate  is  also  formed  (compare  E.  Erlen- 
meyer,  jun.,  Abstr.,  1893,  i,  36),  W.  A.  D. 

Nitro-derivatives  of  /3-Resorcylic  Acid  [2 : 4-Dihydroxy  - 
benzoic  Acid].  Frank  von  Hemmelmayr  (Monatsh.,  1905,  26, 
185 — 198.  Compare  Abstr.,  1904,  i,  319). — When  heated  with  water 
at  160°  in  a  sealed  tube,  nitro-/? -resorcylie  acid  yields  4-nitroresorcinol, 
and  must  therefore  be  5-nitro-2  :  4-dihydroxy  benzoic  acid. 

The  action  of  fuming  nitric  acid  on  nitro-/Lresoreylic  acid  leads  to 
the  formation  of  3  :  b-dinitro-2  :  4 -dihydroxyhenzoic  acid ,  C7H408No, 
which  crystallises  in  clusters  of  flat,  yellow  needles,  becomes  colourless 
on  exposure  to  the  air,  commences  to  sinter  and  to  sublime  at  180°, 
and  melts  at  205°.  The  diammonium ,  potassimn ,  dipotassiumy  barium , 
C7H208N2Ba,2H20,  and  the  disilver  salts  are  described.  When  boiled 
with  water  in  a  reflux  apparatus,  the  dinitro-acid  loses  carbon  dioxide 
and  yields  2  :  4-dinitroresorcinol,  which  melts  at  147 — 148°  (m.  p.  145°, 
Lippmann  and  Fleissner,  Abstr.,  1886,  235,  791),  and,  when  warmed 
with  dilute  nitric  acid,  yields  styphnic  acid.  The  barium  derivative, 
CcH202(N02).2Ba,H20,  obtained  by  boiling  2  :  4-dinitroresorcinol  with 
barium  carbonate  in  aqueous  solution,  forms  a  reddish-yellow,  crystal¬ 
line,  flocculent  precipitate  and  loses  H20  at  130°;  the  barium  deriv¬ 
ative,  C0H206NoBa,4H20,  formed  by  the  action  of  barium  chloride  on 
the  ammonium  derivative  of  dinitroresorcinol,  crystallises  in  micro¬ 
scopic,  flat,  yellow  needles,  loses  3H20  at  130c,  and  H20  at  180°  (compare 
Bendikt,  Monatsh .,  1881,  2,  324  ;  Lippmann  and  Fleissner,  loc.  cit.). 

In  concentrated  solution  and  with  rapid  cooling,  styphnic  acid  forms 
a  brownish-red,  anhydrous,  crystalline  silver  salt  (compare  Abstr., 
1904,  i,  814).  G.  Y. 


A  New  Reaction  of  Aldehydes,  and  the  Isomerism  of  their 
Oximes.  A.  Conduche  ( Compt .  rend .,  1905,  140,  434 — 436). — 
Benzaldehyde  condenses  with  ^sohydroxy  carbamide  (a  molecular 
mixture  of  hydroxylamine  hydrochloride  and  potassium  cyanate, 
compare  Francesconi  and  Parrozzani,  Abstr.,  1902,  i,  139)  to  form  a 


C  HPh 

well-defined  crystalline  compound ,  0<^  ,  melting  at  125°,  and 

similar  compounds,  produced  from  anisaldehyde,  m-nitrobenzaldehyde, 
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furfuraldehyde,  and  heptaldehyde  melting  at  132°,  172°,  144°,  and  85° 
respectively.  The  compound  from  salicylaldehyde  decomposes  at  100°. 
The  compound  from  benzaldehyde  is  reduced  by  aluminium  amalgam 
forming  benzylcarbamide,  and  is  decomposed  by  hydrochloric  acid 
in  aqueous  solution,  forming  benzaldehyde  and  ammonium  chloride,  or 
in  alcoholic  solution  yielding  benzamide  hydrochloride,  ammonium 
chloride,  and  carbon  dioxide.  By  the  action  of  dilute  aqueous  or 
alcoholic  potassium  hydroxide,  the  benzaldehyde  compound  is  converted 
into  /Lbenzaldoxime  and  potassium  cyanate,  and  in  view  of  the  fact 
that  potassium  cyanate  condenses  with  /Lbenzaldoxime  hydrochloride 
to  give  the  benzaldehyde  compound  described  above,  whilst  it  does  not 
react  with  the  a-isomeride,  the  author  maintains  that  the  isomerism 
between  the  two  benzaldoximes  is  structural  and  not  spatial,  and 
represents  the  formation  of  /Lbenzaldoxime  from  the  benzaldehyde 
compound  by  the  following  equation  : 


TC_1  «  1  L|  L/  U 

°<A’CO'NH, +  K0H  -  °<Ah  +c°-sk  +  H>a 


CHPh 


M.  A.  W. 


Additive  Compounds  of  Hydrogen  Bromide  and  Aromatic 
Carbonyl  Compounds.  Theodor  Zincke  and  G.  Muhlhausen  (Ber., 
1905,  38,  753 — 760.  Compare  Abstr.,  1903,  i,  265;  Vorlander, 
Abstr.,  1903,  i,  495  ;  1904,  i,  65,  535,  900  ;  Straus,  Abstr.,  1904, 
i,  899  ;  Rosenheim  and  Levy,  Abstr.,  1904,  i,  1024). — Diphenylbuta- 
diene  (diphenyldiethylene)  and  benzophenone  do  not  form  additive 
compounds  with  hydrogen  bromide.  When  acted  on  by  anhydrous 
hydrogen  bromide,  benzylideneaeetone  and  dibenzylideneacetone  are 
completely  converted  into  resins,  but  in  the  presence  of  moisture  the 
orange-red  hydrobromides  are  formed. 

p-Hydroxy benzaldehyde  absorbs  nearly  2  mols.  of  hydrogen  bromide 
forming  a  white  product.  The  action  of  hydrogen  bromide  on 
^-hydroxyacetophenone,  in  the  solid  state  or  dissolved  in  a  mixture  of 
chloroform  and  ether,  leads  to  the  formation  of  the  colourless 
crystalline  hydrobromide ,  C8H802,HBr.  j^-Hydroxybenzophenone, 

with  hydrogen  bromide  in  ethereal  solution,  forms  the  yellow,  crystalline 
hydrobromide ,  C13H10O3,HBr,  which  yields  ^-hydroxybenzophenone 
when  treated  with  water.  In  the  solid  state  or  in  solution,  />-hydroxy- 
benzylideneacetone  and  jt>dihydroxydibenzylideneacetone  form  coloured 
additive  compounds  with  hydrogen  bromide  ;  these,  when  placed  over 
potassium  hydi oxide,  lose  part  of  the  hydrogen  bromide,  yielding  the 
hydrobromides,  (C10H10O2)2,HBr  and  CirH1403,HBr.  G.  Y. 

Benzophenonesulphone.  Fritz  Ullmann  and  Alfred  Lehner 
(Ber.,  1905,38,  729—742.  Compare  Abstr.,  1904,  i,  417).— Trbger 
and  Voigtlander-Tetzner  (Abstr.,  1897,  i,  223),  for  the  preparation  of 
o-toluenesulphonic  bromide,  and  Canter  (Abstr.,  1901,  i,  208),  for  the 
preparation  of  phenyl-o-tolylsulphone,  made  use  of  commercial  o-tolnene- 
sulphonic  chloride  containing  30  per  cent,  of  the  para-compound,  and 
therefore  obtained  mixtures  of  ortho-  and  para-products. 

o-Toluenesulphonic  chloride,  prepared  by  the  action  of  chlorine  on 
potassium  o-toluenesulphinate  in  aqueous  solution,  distils  at  126° 
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under  10  mm.  pressure  and  has  a  sp.  gr.  1*3443  at  17°.  o-Toluene- 
sulphonic  bromide,  prepared  by  the  action  of  bromine  on  o-toluene- 
sulphinic  acid  in  aqueous  solution,  melts  at  13°,  boils  at  137*5 — 138° 
under  10  mm.  pressure,  and  when  shaken  with  aniline  and  aqueous 
sodium  hydroxide  forms  o-toluenesulphanilide ,  C13H1302NS,  which 
separates  from  benzene  in  small,  colourless  crystals  and  melts 
at  134°. 

Phenyl-o-tolylsulphone,  prepared  by  the  action  of  aluminium 
chloride  on  o-toluenesulphonic  chloride  in  benzene  solution,  forms 
small,  glistening  crystals,  melts  at  80°,  and  is  oxidised  by  potassium 
permanganate  in  aqueous  solution  to  diphenylsulphone-o-carboxylic 
acid,  which  melts  at  144°  (m.  p.  152°;  Graebe  and  Schultess,  Abstr., 
1891,  1058),  and  when  heated  in  concentrated  sulphuric  acid  at 
180 — 190°  yields  benzophenonesulphone  (Beckmann,  Per.,  1873,  6, 
1112). 

Phenyl  -  p  -  cicetylamino  -  o  -  tolylsulphone ,  NHAc  •  C6H3Me  •  S02Ph, 
obtained  by  treating  the  amine  (Norris,  Abstr.,  1901,  i,  134)  with 
acetic  anhydride  and  glacial  acetic  acid,  crystallises  in  colourless 
needles,  melts  at  183°,  and  when  oxidised  with  potassium  permangan¬ 
ate  in  aqueous  solution  yields  5  -  acetylaminodiphenylsulphone- 2- 
carboxylic  acid ,  S02Ph*C6H3(NHAc)*C02H,  which  forms  yellow  crystals 
and  melts  and  decomposes  at  212°. 

4'- Chlorodiphenylsulphone-2-carboxylic  acid ,  C6H4C1*S02*CQH4,C02H, 
is  obtained  as  the  potassium  salt  by  heating  potassium  o-chlorobenzoate 
and  jo-chlorobenzenesulphinate  with  a  trace  of  copper  in  aqueous 
solution  at  135°;  it  crystallises  in  colourless  leaflets.  The  acid  crystallises 
in  glistening,  silky  needles,  melts  at  151°,  is  easily  soluble  in  alcohol, 
ether,  or  glacial  acetic  acid,  and  when  heated  with  concentrated 
sulphuric  acid  at  195°,  or  when  heated  to  220 — 230°  with  phosphorus 
pentachloride,  yields  3 -chlorobenzoplienonesulphone, 


OfiH4< 


so2-och:ch 

co-c-ch:cci' 


This  crystallises  in  yellow  needles,  melts  at  222°,  and  gives  a  blue 
coloration  when  warmed  with  zinc  dust  and  sodium  hydroxide  in 
alcoholic  solution. 

2 '  -  Methyldiphenylsulph  one  -  2  -  carboxylic  acid ,  C  7H7  •  S02  •  C6H4  •  C02H , 
obtained  by  the  condensation  of  potassium  o-chlorobenzoate  and 
o-toluenesulphinate  in  presence  of  copper,  crystallises  in  large,  colour¬ 
less  prisms,  melts  at  189°,  is  easily  soluble  in  alcohol,  glacial  acetic 
acid,  or  boiling  benzene,  and  when  heated  with  concentrated  sulphuric 
acid  at  190°  yields  5-methyl  benzophenonesulphone,  C14H10O3S,  which 
crystallises  in  leaflets,  melts  at  172°,  and  gives  the  characteristic 
blue  coloration  with  zinc  dust  and  sodium  hydroxide  in  alcoholic 
solution. 

4'-J/ ethyldiphenylsulphone -2 -carboxylic  acid ,  obtained  from  o-chloro- 
benzoic  and  jo-toluenesulphinic  acids,  melts  at  155°  and  is  soluble  in 
alcohol,  glacial  acetic  acid,  boiling  ether,  or  benzene.  The  methyl  ester, 
C15H1404S,  crystallises  in  colourless  prisms  and  melts  at  89°. 
Z-Methylbenzophenonesulphone ,  obtained  by  heating  4'-me  thyl  diphenyl - 
sulphone-2-carboxylie  acid  in  concentrated  sulphuric  acid,  crystallises 
in  yellow  needles  and  melts  at  199°.  G.  Y. 
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Formation  of  Salts  of  Benzoin.  Jakob  Meisenheimer  ( Ber ., 
1905,  38,  874 — 878). — The  sodium  derivative  of  benzoin  has  not  the 
formula  C42H8205Na2  attributed  to  it  by  Garner  (this  vol.,  i,  143),  but 
when  obtained  pure,  by  carrying  out  the  action  between  sodium  and 
benzoin  in  an  atmosphere  of  hydrogen,  has  the  composition 
C2SH2304Na.  It  is  thus  formed  by  the  elimination  of  1H  from  two 
mols.  of  benzoin,  and  is  decomposed  by  water  or  acids  quantitatively 
into  the  latter ;  in  solution  in  presence  of  a  slight  excess  of  alkali,  it 
is  rapidly  oxidised  to  benzoic  acid  and  benzil,  traces  of  benzilic  acid 
being  also  formed. 

Acetyl  chloride  converts  it  into  benzoin  and  acetylbenzoin  in 
molecular  ratio,  but  alkyl  iodides  do  not  interact  with  it  at  all  readily. 

p -Nitrobenzoylbenzoin,  C21H1605N,  prepared  from  benzoin  and 
£>-nitrobenzoyl  chloride,  crystallises  from  benzene  in  yellow  prisms, 
melts  at  123°,  and  is  converted  by  boiling  sodium  methoxide  solution 
into  benzil,  several  other  substances  having  high  melting  points  being 
also  formed  at  the  expense  of  the  ^-nitrobenzoic  acid.  W.  A.  D. 

Condensation  of  Dibenzyl  Ketone  with  Aldehydes  under 
the  Influence  of  Hydrochloric  Acid.  Richard  Hertzka 
(. Monatsh.y  1905,  26,  227 — 242.  Compare  Goldschmiedt  and  Knopper, 
Abstr.,  1898,  i,  31  ;  1899,  i,  140). — Chloro-^-methoxybenzyldibenzyl 
ketone  ( §-chloro-ay-diphenyl-'&-])-methoxyphenyl-ft-butanone ), 
OMe-C6H4-CHCl*CHPh-CO-CH2Ph, 
formed  by  the  action  of  hydrogen  chloride  on  a  mixture  of  dibenzyl 
ketone  and  anisaldehyde  cooled  by  ice,  crystallises  in  rhombic  plates, 
melts  at  120 — 121°,  and  dissolves  in  concentrated  sulphuric  acid  to  a 
red  solution,  which,  when  diluted  with  water,  yields  a  white  flocculent 
precipitate. 

ay -Diphenyl-h-\)-methoxy phenyl- -butylene- fi-one, 
OMe-C6H4*CH:CPh-CO*CH2Ph, 

formed  when  j»-methoxychlorobenzyldibenzyl  ketone  is  heated  at 
140 — 160°  under  12  mm.  pressure  or  is  treated  with  cold  alcoholic 
potassium  hydroxide,  crystallises  in  white  needles  and  melts  at  98°. 

h-Methoxy-ay-diphenyl-h-ip-methoxyphenyl-fi-butanone, 

OMe*C6H4*CH(OMe)*CHPh*CO,CH2Ph, 
is  formed  when  jr?-methoxychlorobenzyldi  benzyl  ketone  is  boiled  with 
methyl  alcohol ;  it  crystallines  in  colourless,  rhombic  prisms,  melts  at 
118 — 120°,  and  dissolves  in  concentrated  sulphuric  acid  to  a  red 
solution.  $-Ethoxy-ay-diphenyl-&-'p-methoxyphenyl-ft-butcinone)  obtained 
in  the  same  manner  by  the  action  of  ethyl  alcohol,  crystallises  in 
rhombic  plates  and  melts  at  92°. 

&-Chloro-ay-diphenyl-&-m-7p-methylenedioxyphenyl-l3-butanone , 
CH2:02:CGH3-CHCl*CHPh-C0*CH2Ph, 
formed  by  the  action  of  hydrogen  chloride  on  a  mixture  of  dibenzyl 
ketone  and  piperonal,  is  obtained  as  a  white,  crystalline  mass,  melts 
and  decomposes  at  106°,  and  dissolves  in  concentrated  sulphuric  acid 
to  a  brown  solution,  becoming  violet  on  dilution.  When  heated  at 
130 — 150°  under  12  mm.  pressure,  it  yields  ay-diphenyl-'b-m-y-methylene- 
dioxyphenyl-&y-butene-/3-one,  CH2IO2lC0H3*CH!CPh,CO,CH2Ph,  which 
crystallises  in  yellow  needles,  melts  at  120°,  and  dissolves  in  con- 
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centrated  sulphuric  acid  to  a  red  solution,  ti-Methoxy-ay-diphenyl- 
S-m-ip-methylenedioxy phenyl- fi-butanone, 

CH2:62:C6H3-CH(OMe)*CHPh*CO-CH2Ph, 
obtained  by  boiling  the  chloro-compound  in  methyl  alcohol,  crystallises 
in  needles  and  melts  at  97°;  the  corresponding  ethoxy- compound  forms 
nodular  crystals  and  melts  at  87°. 
a-  Chlorocinnamenyldibenzyl  ketone , 

CHPh:CH-GflCl*CHPh-CO*CH2Ph, 
formed  by  the  condensation  of  dibenzyl  ketone  with  cinnamaldehyde 
in  presence  of  hydrogen  chloride,  melts  at  107°.  n-Chlorobutyldi- 
benzyl  ketone ,  obtained  by  the  condensation  of  dibenzyl  ketone  with 
?i-butaldehyde,  forms  white  crystals  and  melts  at  76°.  G.  Y. 


Condensation  of  Phenylacetone  with  Phenanthraquinone. 

Hugo  Lang  (Monatsh.,  1905,  26,  199 — 215.  Compare  Japp  and 
Klingemann,  Trans.,  1891,  59,  11  ;  Goldschmiedt  and  Knopper, 
Abstr.,  1898,  i,  31  ;  1899,  i,  140). — When  warmed  with  piperidine 
or  potassium  hydroxide  in  alcoholic  solution,  phenylacetone  and 
phenanthraquinone  condense  to  phenanthroxylenephenylacetone ;  if 
the  condensation  takes  place  in  the  presence  of  a  small  quantity  of 
aqueous  potassium  hydroxide  only,  in  addition  to  phenanthroxylene- 
phenylacetone,  traces  of  an  isomeride ,  which  crystallises  in  yellow 
needles  and  melts  at  196°,  are  formed. 

C  .H  *  C - OPh 

Phenanthroxylenephenylacetone ,  ^6^.4  qjj  ^>CO,  crystallises 

in  long,  pale  green  needles,  melts  with  slight  decomposition  at  188°,  is 
easily  soluble  in  chloroform,  hot  alcohol,  ether,  or  benzene,  but  is  in¬ 
soluble  in  water,  dilute  acids,  or  aqueous  alkali  hydroxides,  dissolves  in 
concentrated  sulphuric  acid  to  an  intensely  bluish-green  solution,  and 
condenses  with  benzaldehyde  in  alcoholic  potassium  hydroxide  solution 
to  a  benzylidene  derivative,  C80H20O2,  which  crystallises  in  yellow 
needles  and  melts  with  slight  decomposition  at  234°. 

The  phenylhydrazone ,  C29H22ON2,  crystallises  in  long,  reddish- 
brown  needles  and  melts  and  decomposes  at  181 — 184°  ;  the  dibromide , 
C23Hlfi02Br2,  crystallises  in  rhombic  plates,  commences  to  decompose 
at  150°,  and  is  completely  melted  at  175°.  When  boiled  with  zinc 
and  hydrochloric  acid  in  alcoholic  solution,  phenanthroxylenephenyl¬ 
acetone  is  reduced  to  1  -phenyl-  2  :  3-o-diphenylenecyclopentanone , 

C  H 1  ^  ^^>CO,  which  crystallises  in  hexagonal  plates,  commences 


cgh4-ch 


CH, 


to  decompose  at  190°,  melts  at  233^-236°,  is  easily  soluble  in  hot 
benzene  or  chloroform,  but  only  slightly  so  in  water,  alcohol,  or  ether, 
and  dissolves  in  concentrated  sulphuric  acid  to  a  yellowish-green 
solution  ;  the  phenylhydrazone ,  C20H24lSr2,  crystallises  in  brown  needles 
and  melts  and  decomposes  at  220 — 222°. 

When  boiled  with  dilute  sulphuric  acid  in  a  reflux  apparatus, 
phenanthroxylenephenylacetone  is  converted  into  is ophencmthroxylene- 

7  _  CfiH-CH==CH.  ^  x  ...  .  _  J 

phenylacetone ,  I  *  1  >CO,  which  crystallises  m  slender, 

^  *  CriH4*C(OH)*CHPh^  J 

white  prisms,  melts  with  slight  decomposition  at  202°,  is  easily  soluble 
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in  benzene,  carbon  disulphide,  or  pyridine,  and  dissolves  in  con¬ 
centrated  sulphuric  acid  to  a  green  solution  ;  it  decolorises  alkaline 
potassium  permanganate  solution,  and  is  reduced  by  zinc  dust  and 
hydrochloric  acid  in  benzene  solution  to  1 -phenyl-2  :  3-o-diphenylc^c/o- 
pentanone.  The  phenylhydrazoney  C99H09ON2,  crystallises  in  clusters 
of  long,  slender,  red  needles,  commences  to  decompose  at  150°,  and 
melts  at  191°;  the  dibromidey  C23H1602Br0,  crystallises  in  yellow 
leaflets  and  melts  at  192°.  G.  Y. 

Cinnamylidenecamphor  and  its  Reduction  Products. 
Julius  W.  Bruhl  ( Ber.y  1905,  38,  760 — 761). — A  criticism  of  Rupe 
and  FriselTs  paper  (this  vol.,  i,  220).  G.  Y. 

Gutta-percha-like  Substance  from  the  Resin  of  the  Karite 
Tree.  Fritz  Frank  and  Eduard  Marckwald  ( Chem .  Centr.y  1905, 
i,  186  ;  from  Gummi  Zeit.y  1904,  19,  167). — The  resin  of  the  Karite 
or  Shea  butter  tree  ( Bcissia  or  Butyrospermum  Parkii)  has  the  per¬ 
centage  composition  gutta-percha  25 '2,  resin  57*13,  plant  constituents 
5*76,  mineral  components  6*87,  and  water  5  04.  The  gutta  sub¬ 
stance,  after  purification,  contains  8*31  per  cent,  of  oxygen,  and 
behaves  like  gutta-percha  towards  solvents.  The  nitrogen  peroxide 
compound  gave  figures  agreeing  with  those  of  Harries’  nitrosite  “  c,” 

(C10H16O7N3)2. 

The  resin  soluble  in  acetone  is  separated  by  extraction  with  acetone 
or  alcohol  into  a  resin  of  high  melting  point  and  a  gummy  resin.  The 
resin  has  an  odour  of  cinnamon,  especially  on  boiling  the  less  fusible 
fraction  with  potassium  hydroxide,  and  probably  yields  cinnamic  acid 
and  lupeol.  G.  D.  L. 

[Theory  of  Dyeing.]  P.  D.  Zacharias  (Ber.y  1905,  38,  816). — 
Polemical.  A  reply  to  Biltz  (this  vol.,  i,  224).  A.  McK. 

Red  Colouring  Matter  of  Tomatoes.  Carlo  Montanari  (Chem. 
Centr.y  1905,  i,  544;  from  Staz.  sperim.  agrar.  ital.y  1904,  37, 
909 — 919.  Compare  Arnaud,  Abstr.,  1886,  712). — After  removal  of 
the  seeds  and  skin  and  treatment  with  alcohol,  the  red  colouring 
matter  was  extracted  with  carbon  disulphide.  After  purification 
according  to  the  method  described  by  Arnaud,  it  crystallises  from 
benzene  in  the  form  of  deep  red  lamellae  and  needles  melting  at  170°. 
On  addition  of  iodine  to  the  benzene  solution,  an  amorphous,  green 
precipitate  of  the  composition  C52H74T2  separates.  From  this,  it  is  con¬ 
cluded  that  the  red  colouring  substance  has  the  formula  Cf2H74. 
Cryoscopic  determinations  of  the  molecular  weight  in  benzene  solution 
gave  635  and  650  (calculated  for  C52H74,  698).  The  substance  is  there¬ 
fore  not  identical  with  carrotene,  C26H38,  the  colouring  matter  of 
carrots,  but  is  to  be  regarded  as  a  dicarrotene.  H.  M.  D. 

Composition  'of  Certain  Invertebrate  Pigments.  Arthur  B. 
Griffiths  (Chem.  News ,  1905,  91,  90 — 91.  Compare  Abstr., 
1900,  ii,  677  ;  1901,  i,  94). — The  red  pigments  of  Actinia  mesembry- 
anthemum  and  of  Ophiuroidea  were  isolated  by  treating  the  ethereal 
solutions  with  Y/100  sodium  hydroxide  and  evaporating  in  a  vacuum. 
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The  actinia  pigment  has  the  composition  C8H903N  and  in  ethereal 
solution  has  [ajD-70T9°  at  18°.  The  Ophiuroidea  pigment  has  the 
composition  C25H2403N2 ;  it  is  soluble  in  ether,  alcohol,  chloroform,  or 
benzene  and  when  boiled  with  oxidising  agents  yields  leucine  and 
formic  acid.  The  solution  in  ether  has  [a]D-97’84°  at  17°.  The 
absorption  spectra  of  both  pigments  are  described  and  other  red  pigments 
from  the  animal  kingdom  are  mentioned.  D.  A.  L. 


Synthesis  of  Chroman.  Julius  von  Braun  and  A.  Steindorff 
(. Ber .,  1905,  38,  850 — 855).— o-y-Chloropropylbenzanilide  (Abstr., 
1904,  i,  918),  when  treated  with  hydrochloric  acid  for  3 — 4  hours  at 
125 — 130°,  gives  o-y -chloropropylaniline  hydrochloride , 

CH2C1-CH2*CH2*C6H4-NH2,HC1, 

which  crystallises  in  thick  needles,  melts  and  decomposes  at  161°,  and 
gives  a  corresponding  platinichloride  and  aurichloride  ;  on  adding 


alkali  to  the  hydrochloride,  the  base 


CH2Cl-CH2*CHf 


C.H /Mo  is 


first  separated  but  this  rapidly  undergoes  transformation  into  tetra- 
hydroquinoline  hydrochloride,  o-y -Chloropropylpkenol,  prepared  from 
o-y-chloropropylaniline  sulphate  by  means  of  the  diazo-reaction,  boils 
at  150 — 151°  under  13  mm.  pressure,  undergoing  partial  decomposition  ; 
with  phenylcarbimide,  it  gives  the  phenylcarbamate ,  C16H1602NC1,  which 
crystallises  from  light  petroleum  in  globular  aggregates  of  needles  and 

CH  *CH 

melts  at  74 — 76°.  Chroman ,  C6H4<^~ _ 2,  PreParec^  by  warm- 

O  v^xjLg 

ing  an  alkaline  solution  of  o-y-chloropropylphenol,  boils  at  214 — 215° 
under  749  mm.  pressure  and  has  an  odour  like  peppermint.  W.  A.  D. 


Coumarin  Derivatives  from  Ethyl  o-Carboxy-phthalyl-  and 
-benzyl-acetoacetates.  Carl  Bulow  [with  Erwin  Siebert]  ( Ber., 
1905,  38,  474 — 486.  Compare  Abstr.,  1904,  i,  609,  610). — 
7  -  Hydroxy  -  4  -  methyl -\  :  2 -  benzopyrone -  3  - o-phthalaldehydic  acid  [7- 
hydroxy- ^-methyl -1  :  ^-benzopyrone-Z-benzoyl-o-carboxylic  acid^, 

nir.n  tt 

6  s<N3Me:C-C0-CfiH4-C02H  ’ 

or  the  isomeric  lactone  obtained  by  the  condensation  of  ethyl  phthalyl- 
acetoacetate  with  resorcinol  by  means  of  dry  hydrogen  chloride  in  glacial 
acetic  acid  solution,  crystallises  from  alcohol  in  colourless  needles,  melts 
at  180°,  and  is  insoluble  in  water,  ether,  benzene,  or  light  petroleum,  and 
also  in  dilute  sodium  carbonate,  yielding  a  yellow  solution ;  this  colour 
disappears  to  a  large  extent  on  the  addition  of  a  few  drops  of  sodium 
hydroxide  solution  and  subsequent  heating  at  50°.  When  fused  for  a 
few  minutes  with  potassium  hydroxide  at  180 — 190°,  the  benzopyrone 
derivative  yields  resorcinol,  resacetophenone,  phthalic  acid,  and  acetic 
acid.  The  formation  of  resacetophenone  is  made  use  of  in  supporting 
the  constitutional  formula  already  given. 


O  —  CO 


The  acetate,  OAc'C6H3<CMe:  0.oo.o  H  CQ  H 


melts  at  152° 


and  is  insoluble  in  water,  ether,  or  light  petroleum  and  also  in  alkalis 


or  alkali  carbonate  solutions. 

A  good  yield  of  5  :  *1  -dihydroxy -methyl- 1  :  ^-benzopyrone- 3-o -phthal- 
aldehydic  acid  [5  :  7  -  dihydroxy  -  4  -  methyl ~  1  :  2  -  benzopyrone-'i-benzoyl-o- 
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carboxylic  acid\  C1SH1207,  is  obtained  from  ethyl  phthalylacetoacetate 
and  phloroglucinol  ;  it  resembles  the  7-hydroxy-derivative,  and  its 
solutions  in  dilute  sodium  carbonate  have  an  orange-yellow  colour. 
When  dissolved  in  very  dilute  sodium  hydroxide,  the  colour  of  the 
solution  is  first  orange-yellow,  but  quickly  changes  to  pale  yellow. 
The  isomeric  7 : 8-dihydroxy-devivsLtive,  obtained  from  pyrogallol, 
crystallises  from  alcohol  or  acetic  acid  and  melts  at  237°.  Its  solution 
in  dilute  sodium  carbonate  has  a  pure  victoria-blue  or  light  blue 
colour,  which  is  almost  completely  removed  by  warming  with  sodium 
hyd  roxide,  probably  owing  to  its  conversion  into  /?-methyldaphnetin-a- 
benzoyl-o-carboxylic  acid. 

Ethyl  o- car  boxy  benzylacetoacetate  also  condenses  with  resorcinol 
yielding  7 -hydroxy- i-ineihylA  :  2-benzopyrone-3-o-benzylcarboxylic  cicidy 


OH-C6H3<CMe.  i,.CH2.CA<C0^,  which  crystallises  from  alcohol  in 

small,  colourless  needles  melting  at  283°,  or  from  glacial  acetic  acid  in 
hexagonal  prisms.  Its  solutions  in  dilute  alkalis  have  a  blue  fluorescence 
resembling  that  of  Pechmann  and  Duisberg’s  ^-methylumbelliferone. 
It  is  not  precipitated  from  its  alkaline  solutions  by  means  of  carbon 
dioxide,  and  when  boiled  with  10  pei  cent,  potassium  hydroxide  it 
yields  resorcinol  and  benzylacetone-o-earboxylic  acid  (Abstr.,  1887, 
144) ;  when  fused  with  potassium  hydroxide  at  285 — 295°  it  yields 
resorcinol,  resacetophenone,  o  toluic  acid,  and  acetic  acid. 


0 - CO 

The  acetyl  derivative,  OAc-C.H,^  ,  melts 

The  5  :  7 -dihydroxy-  and  7  :  8-(/v7i»/(/ro.r?/-com pounds  have 


at  246—247 


>70 


both  been  prepared  ;  the  latter  melts  at  259 — 260°. 


J.  J.  S. 


The  Oxidising  Action  of  Impure  Ether.  A.  I.  Rossoltmo  (. Ber ., 
1905,  38,  774 — 775.  Compare  Decker,  Abstr.,  1903,  i,  516  ;  Berthelot, 
Abstr.,  1881,  709). — When  aqueous  solutions  of  caffeine  alkyl  iodides 
are  extracted  with  crude  ether,  a  crystalline  precipitate  of  a  periodide 
is  obtained.  The  formation  is  probably  due  to  the  oxidising  action  of 
a  minute  quantity  of  ethyl  peroxide  on  the  iodide,  and  it  has  been 
found  that  even  a  small  amount  of  impure  ether  is  capable  of  decompos¬ 
ing  the  whole  of  the  caffeine  alkyl  iodide.  The  ether  was  a  specimen  of 
pure  ether  left  in  a  wash-bottle  for  three  months  in  contact  with 
atmospheric  oxygen.  J.  J.  S. 

Crystalline  Alkaloid  of  Calycanthus  Glaucus.  Harry  M. 
Gordin  (J.  Amer.  Chem.  Soc 1905,  27,  144 — 155). — Calycanthine,  the 
alkaloid  obtained  from  the  seeds,  or  rather  achenes,  of  Calycanthus 
glaucus ,  was  first  described  by  Eccles  ( Proc .  Amer.  Pharm.  Assoc.  y  1888, 
84,  382)  and  afterwards  studied  by  Wiley  (Abstr.,  1890,  403). 

After  the  oil  has  been  extracted  from  the  seeds,  the  residue  contains 
about  2  per  cent,  of  calycanthine.  The  alkaloid,  CnH14bT2,|H20, 
crystallises  in  orthorhombic  bipyramids  and  melts  at  216 — 218°;  if 
heated  for  3  or  4  hours  at  120°,  it  becomes  anhydrous  and  then  melts 
at  243 — 244°.  Calycanthine  has  a  bitter  taste,  a  slightly  alkaline 
reaction  towards  litmus,  and  is  very  slightly  soluble  in  water,  but 
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readily  so  in  ether  or  chloroform.  The  hydrochloride,  hydrobromule, 
hydriodide ,  sulphate,  platinichloride,  aurichloride,  acetate ,  and  picrate 
are  described.  A  list  is  given  of  various  colour  reactions  which  can  be 
employed  for  the  identification  of  the  alkaloid. 

Physiological  experiments  have  shown  that  calycanthine  produces 
symptoms  similar  to  those  brought  about  by  strychnine.  The  alkaloid 
appears  to  act  as  a  stimulant  to  the  spinal  cord  and  a  depressant  to  the 
heart,  and  there  is  no  doubt  that  it  is  the  principal  poisonous  con¬ 
stituent  of  the  seeds.  E.  G. 

Constitution  of  a -iso -^-Cinchonicine  and  of  /?-isoCinchonicine. 

Karl  Kaas  (Monatsh ,  1905,  26,  119 — 125.  Compare  this  vol.,  i,  151; 
Skraup  and  Zwerger,  Abstr.,  1902,  i,  305,  726). — When  treated 
with  methyl  iodide  in  ethereal  solution,  a-iso-^-cinchonicine  forms  the 
hydriodide  of  the  methyl  base,  C19H21ON2Me,HI,  which  decomposes  at 
248°,  and  when  treated  successively  with  ammonia  and  hydrochloric 
acid  is  converted  into  the  hydrochloride .  This  is  also  obtained  by 
heating  a-^socinchonine  methiodide  with  aqueous  potassium  hydroxide 
and  treating  the  product  with  hydrochloric  acid  ;  it  crystallises  in 
rosettes  of  slender,  white  needles.  a-^o-i^-Cinchonicine  must  be  a  keto- 
base,  as  its  relation  to  aAsocinchonine  is  the  same  as  that  of  cinchonicine 
to  cinchonine. 

/?-i$oCinchonicine  dissolved  in  a  mixture  of  chloroform  and  alcohol 
was  treated  with  bromine,  and,  after  one  day,  wfith  ammonia ;  on 
extraction  with  ether  and  saturation  of  the  ethereal  solution  with 
hydrogen  chloride,  the  hydrochloride  of  the  additive  product  with 
hydrogen  bromide,  G19H22ON2,HBr,2HCI,  is  obtained  as  a  yellow 
precipitate.  The  treatment  of  a-?so-i//-cinchonicine  with  chlorine  in  con¬ 
centrated  hydrochloric  acid  solution  leads  in  a  similar  manner  to  the 
formation  of  the  hydrochloride  of  the  additive  compound  with  hydrogen 
chloride,  C19H220N2,HC1,2HC1,  which  is  obtained  as  a  yellow  hygro¬ 
scopic  precipitate.  a-iso-t/'-Cinchonicine  and  /3-isocAnchomcine  therefore 
probably  contain  a  vinyl  group.  G.  Y. 

Isomeric  Coninium  Iodides.  II.  Max  Scholtz  (Ber.,  1905,  38, 
595 — 600.  Compare  Abstr.,  1904,  i,  1044). — The  isomeric  coninium 
iodides  described  in  the  first  communication  were  prepared  from 
coniine,  which  was  purified  by  means  of  the  hydrochloride  and  had 
[a]D  14*8°.  The  coniine,  used  for  the  preparation  of  the  salts  now 
described,  was  purified  by  crystallisation  of  its  hydrogen  tartrate  and 
had  [a]D  4*  15  5°,  a  value  in  agreement  with  that  of  Ladenburg  for  the 
naturally  occurring  product.  The  action  of  benzyl  iodide  on  1 -ethyl- 
coniine  and  on  1 -{soamylconiine  respectively  was  repeated,  the  latter 
specimen  of  coniine  being  used  ;  the  results  previously  obtained  were 
confirmed. 

a-BenzylethylcoDinium  iodide,  melting  at  179°,  is  transformed  at  this 
temperature  into  the  /?-isoineride  melting  at  208°,  the  transformation 
apparently  being  complete.  The  reverse  change  does  not  take  place. 
The  physiological  action  of  the  two  isomerides  is  also  different,  as  also 
is  that  of  the  isomeric  benzylpropyl-,  benzyl  butyl-,  and  benzyh’soamyl- 
coninium  iodides  respectively. 
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1-Ethylconiine  combines  with  allyl  iodide  to  form  a  mixture  of 
two  isomeric  coninium  iodides,  which  are  separated  by  fractional 
precipitation  of  the  alcoholic  solution  of  the  mixture  with  ether. 

a-Ethylctllylcon inium  iodide ,  C8Hir'NEtI*03H5,  is  readily  soluble  in 
cold  water,  crystallises  in  microscopic  prisms,  and  melts  at  175°. 
fi-Ethylallylconinium  iodide  is  more  sparingly  soluble  in  water  than  the 
a-form,  crystallises  in  needles,  and  melts  at  191°. 

Diallylconinium  iodide ,  C14H26NI,  prepared  by  the  action  of  allyl 
iodide  on  coniine,  separates  from  a  mixture  of  alcohol  and  ether  in 
leaflets  and  melts  at  183°. 

Dip>ropylconinium  iodide ,  obtained  as  a  by-product  from  the  prepara¬ 
tion  of  1-propylconiine  by  interaction  of  coniine,  propyl  iodide,  and 
potassium  hydroxide,  separates  from  a  mixture  of  alcohol  and  ether  in 
leaflets  and  melts  at  219°. 

The  mixture  of  isomerides  formed  by  the  action  of  benzyl  iodide  on 
1-propylconiine  may  be  separated  by  water  or  by  acetone,  in  either  of 
which  solvents  the  a-form  is  the  more  soluble.  a-Benzylpropylconinium 
iodide ,  CjbH30NI,  separates  from  a  mixture  of  alcohol  and  ether  in 
needles  and  melts  at  159°.  fi-Benzylpropylconinium  iodide  separates  from 
water  in  microscopic  prisms  and  melts  at  196°. 

1  -Butylconiine,  prepared  from  coniine,  n-butyl  iodide,  and  potassium 
hydroxide,  boils  at  223 — 224°  (corr.)  and  has  a  sp.  gr.  0  8393  at  20°/4° 
and  [a]D  72*6°.  The  separation  of  the  isomerides  formed  by  the  action 
of  benzyl  iodide  on  1-butylconiine  is  effected  with  some  difficulty  by 
means  of  acetone,  a -Benzylbutylconinium  iodide ,  C19H32NI,  separates 
from  water  in  needles  and  melts  at  167 — 169°.  ft- Benzylbutylconinium 
iodide  melts  at  188°. 

Crystallographic  data  respecting  the  isomeric  benzyh'soamylconinium 
iodides  and  the  benzylethylconinium  iodides  are  quoted. 

A.  McK. 

Lysine.  Max  Siegfried  (Zeit.  physiol.  Chem.,  1905,  43,  363 — 364. 
Compare  Abstr.,  1891,  591). — d-Lysine  platinichloride  has  the  compo¬ 
sition  C6H14G2N2,H2PtClfi,EtOH,  and  JZ-lysine  platinichloride 

C0H14O2N2,H2PtCl6. 

The  preparation  and  analysis  of  the  platinichlorides  is  recommended  as 
a  method  for  isolating  lysine  and  also  for  distinguishing  between  d-  and 
<^-lysine.  J.  J.  S. 

[Zirconichlorid.es  of  Organic  Bases.]  Arthur  Kosenheim  and 
Paul  Frank  ( Ber.t  1905,  38,  812 — 816.  See  this  vol.,  ii,  256). 

Bromotetrahydroquinoline.  Franz  Kunckell  and  Wilhelm 
Theopold  ( Ber .,  1905,  38,  848 — 850). — The  hydrobromide  of  bromo- 
acetyltetrahydroquinoline  is  obtained  in  well-formed,  yellowish-red 
needles  melting  at  125°  on  brominating  acetyl tetrahydroquinoline 
in  glacial  acetic  acid.  Bromoacetyltetrahydroquinoline ,  CnH12ONBr, 
crystallises  in  colourless  prisms  melting  at  60°  and  yields  a  platini¬ 
chloride  which  crystallises  in  dark  red,  cubical  plates  and  melts  at 
188°.  Bromotetrahydroquinoline ,  prepared  by  the  action  of  20  percent, 
hydrochloric  acid  on  the  foregoing  acetyl  derivative,  separates  in 
colourless  crystals  melting  at  32 — 35°  and  forms  a  hydrochloride 
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melting  at  198°.  A  monobroruotetrahydroquinoline  has  been  described 
by  Konigs  (Abstr.,  1883,  1143),  which  is  perhaps  identical  with  this. 


E.  F.  A. 


Transformation  of  Pyrrole  into  Indoles.  Synthesis  of 
4  :  7-Dimethylindole.  Giuseppe  Plancher  and  A.  Caravaggi  (Atti 
R.  Accad .  Lincei,  1905,  [v],  14,  i,  157 — 161). — In  order  to  establish 
the  constitution  of  the  base  Cl0HnN,  melting  at  101 — 102°  and  ob¬ 
tained  by  condensing  pyrrole  with  acetonylacetone  by  means  of  zinc 
acetate  in  acetic  acid  solution  (see  Plancher,  Abstr.,  1902,  i,  640),  as 
that  of  4  :  7-dimethylindole,  the  authors  have  synthesised  it  from  the 
p-xylylhydrazone  of  pyruvic  acid.  On  condensing  this  compound  in 
presence  of  zinc  chloride,  it  yields  4  :  7-dimethylindole-2-car  boxy  lie  acid, 


CHICMe-C-CET  ^  TT  ,  .  t 

CH'CMe  *C02H,  which  partially  decomposes,  giving  4  :  7-di- 

CETCMe'C-rH 

methylindole,  I  ’  [*  _TTT^>CH,  melting  at  101 — 102°. 

J  CHICMe-C-NEr  ’ 

p -Xylylhydrazine,  C8Hl2N2,  crystallises  in  colourless  needles  melting 
at  74°  and  undergoes  rapid  change  when  exposed  to  light  and  air.  Its 
hydrochloride,  C8H12N2,HC1,  crystallises  from  water  in  shining,  white 
scales  melting  at  206°. 

Pyruvic  acid  p- xylylhydrazone ,  C11Hlt0.2"N2,  forms  a  pale  yellow 
precipitate  which  melts  and  decomposes  at  164°.  The  ethyl  derivative, 
Ci3Hi802H2,  separates  from  aqueous  alcohol  in  pale  yellow  crystals 
melting  at  50°.  T.  H.  P. 


Action  of  Chloroform  on  2 : 3-Dimethylindole.  Transforma¬ 
tion  of  Pyrrole  into  Pyridine.  Giuseppe  Plancher  and  Okeste 
Carrasco  ( Atti  R.  Accad .  Lincei,  1905,  [v],  14,  i,  162 — 165). — The 
authors  find  that  the  action  of  chloroform  on  2  :  3-dimethylindole  yields, 
besides  2  : 3-dimethyl-3-dichloromethylindolenine  (compare  Abstr., 
1903,  i,  449),  another  base  which  can  be  prepared  from  the  latter,  and 
which  is  shown  to  be  3-chloro-2  : 4-dimethylquinoline. 

2  :  %-DimethylS-dichloromethylindolenine  picrate , 

0nHJ1NClJ>CaHy07N8, 

separates  in  reddish-yellow  crystals  melting  at  164 — 165°.  The  oxime 
of  the  base,  CnH10ON2Cl2,  separates  from  benzene  in  crystals  melting 
at  203°.  The  methiodide,  C12H14NC12I,  crystallises  from  alcohol  in 
slender  leaflets  melting  and  decomposing  at  220 — 221°. 

3~Chloro-2  :  A-dimethylquinoline,  CnH10NCl,  which  can  be  obtained 
in  larger  quantity  by  heating  2  : 3-dimethyl-3-dichloromethylindol- 
enine  with  sodium  ethoxide  at  100°,  separates  from  aqueous  alcohol  in 
colourless,  silky  needles  melting  at  75°.  The  picrate ,  Cl7H1307N4Cl, 
crystallises  from  alcohol  in  pale  yellow  prisms  melting  at  210°. 


T.  H.  P. 


Derivatives  of  o-Amino-m-xylyl-^-toluidine.  IIeinhold  von 
Walther  and  P.  Bamberg  (J.  pr.  Chem.,  1905,  [ii],  71,  153 — 163. 
Compare  Cohn  and  Fischer,  Abstr.,  1900,  i,  690). — The  following  con¬ 
densation  products,  C7H7*NH*CH2'C7H(.*N!CHB,  are  formed  by  heat- 
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ing  o-amino-m-xylyl-p-toluidine  [6-amino- ??i-methylbenzyltoluidine]  with 
the  corresponding  aldehydes. 

R  =  Me  crystallises  in  slender,  white  needles  and  melts  at  1 1 4°;  R  =  Ph 
crystallises  in  white  needles  and  melts  at  125°  *  R  —  o-C^H^NOg 
crystallises  in  sheaves  of  slender,  orange  needles  and  melts  at  154-5°  ; 
R  =  m-C0H4*NO2  crystallises  in  slender,  yellow  needles  and  melts  at 
132 — 133°;  R  =jt?-C(iH4,N02  crystallises  in  long,  orange  needles  and 
melts  at  127 — 128°;  R  =  o-Ct.H4*OH  crystallises  in  slender,  yellow 
needles  and  melts  at  136 — 137°.  The  action  of  sodium  nitrite  on 
6-amino-m-methylbenzyl-^-toluidine  in  glacial  acetic  acid  solution  or 
of  amyl  nitrite  on  the  base  in  alcoholic  solution  leads  to  the  formation 
of  3-p-tolyl-§-methyl-3 :  k-dihydro-fd-phenotriazine , 

CH=CH*C*Nr=N 

CMe  I CH*  C  •  CH2 •  N  •  C7H7  ’ 

which  crystallises  in  slender,  yellow  needles,  melts  and  decomposes 
at  173°,  and  is  easily  soluble  in  hot  alcohol  or  benzene,  but  only 
slightly  so  in  ether  or  light  petroleum.  With  cold  concentrated 
hydrochloric  acid,  it  forms  a  yellow  hydrochloride ,  which  gradually 
dissolves  dn  the  acid  ;  the  picrate,  C21H1807N6,  crystallises  in  nodules 
composed  of  orange,  monoclinic  prisms  and  melts  and  decomposes  at 
1 38°  ;  the  platinichloride ,  (C15H15N3)2,H2PtClfl,  crystallises  in  yellow, 
hexagonal  leaflets  or  in  prismatic  plates,  becomes  brown  at  150°,  and 
melts  at  180°.  When  warmed  with  dilute  acids,  the  phenotriazine 
evolves  nitrogen  and  yields  o-hydroxy-m-methylbenzyl-'p-toluidine , 
07H7*NH*CH2,C7H6'0H,  which  dissolves  in  ether  to  a  violet,  fluor¬ 
escent  solution  and  forms  a  picrate ,  C21H20O8N4  ;  this  crystallises  in 
small,  transparent,  yellow  leaflets  and  melts  and  decomposes  at 
268*5°.  G.  Y. 

d-Phenylamylhydrazine.  Carl  Neuberg  and  Max  Federer 
(Ber.y  1905,  38,“  866 — 868). — d ,-Phenylamylhydrazine, 

CHMeEt-CH2-NPh-NH2, 

prepared  by  heating  d- amyl  bromide  containing  94  per  cent,  of  the 
pure  substance  with  the  sodium  derivative  of  phenylhydrazine  in  pre¬ 
sence  of  benzene,  boils  at  173 — 175°  under  50  mm.  pressure,  and  has  a 
sp.  gr.  0*9521  ;  when  distilled  immediately  after  being  prepared,  it 
has  [a]D  +  4°45',  but  on  distilling  after  it  has  been  kept  for  6  weeks, 
it  has  [a]D  +  6°40'.  The  hydrochloride ,  CnH18N2,HCl,  forms  white 
crystals.  W.  A.  D. 

Resolution  of  Racemic  Substances.  II.  Carl  Neuberg  and 
Max  Federer  1905,  38,  868.  Compare  Abstr.,  1903,  i, 

461). — d-Phenylamylhydrazine  (preceding  abstract)  gives  excellent 
results  in  resolving  racemic  ketones  and  aldehydes  into  their  optically 
active  forms.  l-Arabinose-d-phenylamylhydrazo?ie ,  C10H14O6N2,  pre¬ 
pared  from  Z-arabinose  and  the  hydrazine,  crystallises  from  a  mixture  of 
alcohol  and  water  in  nodular  aggregates  and  melts  at  1 27°,  d-Arabinose- 
d~phenylamylhydrazone  melts  at  115°  and  is  much  more  soluble  than  the 
Worm ;  on  this  account,  ^-arabinose  is  easily  resolved  into  its  consti¬ 
tuents  by  combining  it  with  d-phenylamylhydrazine. 
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d-Galactose-d-phenylamylhydrazone  crystallises  well  from  a  mixture 
of  alcohol  and  water  and  melts  at  127 — 128°.  i-Calactose  is  resolved 
almost  quantitatively  into  its  constituents  by  combining  it  with 
c£-phenylamylhydrazine. 

On  heating  racemic  acid  with  d-phenylamylhydrazine  and  crystallis¬ 
ing  the  product  from  water,  d-tartaric-d-phenylamylhy  dr  azide , 

CiHa(9H)l(CO-NH-NPh-C4H11)i, 

melting  at  206°,  is  obtained ;  on  hydrolysing  it  with  aqueous  barium 
hydroxide,  t/-tartaric  acid  is  separated.  \-Tartaric-d-phenylamylhydr - 
azide  is  easily  soluble  in  water.  W.  A.  D. 

Diquinolyls.  Stefan  von  Niementowski  and  M.  Seifert  (Her., 
1905,  38,  762 — 766.  Compare  Abstr.,  1902,  i,  21). — With  either 
2  : 2'-dinitrodiphenyl  or  arsenic  acid  as  the  oxidising  agent,  2  :  2'-di- 
aminodiphenyl  undergoes  Skraup’s  reaction,  yielding  8  :  -diquinolyl , 
Ci8Hi2N2  ;  this  crystallises  in  glistening,  white  leaflets  or  hexagonal 
plates,  melts  at  205 — 207°,  is  moderately  soluble  in  hot  alcohol, 
acetone,  benzene,  or  carbon  tetrachloride,  easily  so  in  chloroform, 
does  not  form  a  methiodide  when  heated  with  methyl  iodide  in 
methyl-alcoholic  solution  at  160°  under  pressure,  and  is  nitrated 
only  when  heated  with  sulphuric  and  nitric  acids  at  180° 
in  a  sealed  tube.  The  hydrochloride ,  C18H12N2,2HC1,  forms  stellate 
groups  of  crystals;  the  hydrobromide ,  C18H12ISr2,2HBr,  obtained  on 
heating  the  base  with  ethylene  dibromide  at  160°,  forms  microscopic, 
brown  crystals ;  the  hydriodide ,  C1SH12N2,2HI,  crystallises  in  leaflets 
and  long  spears  and  melts  at  about  250° ;  the  nitrate  crystallises  in 
white,  microscopic  plates  and  melts  and  decomposes  at  210 — 230°; 
the  sulphate ,  C18H12N2,H2S04,H20,  forms  white  crystals ;  the  auri- 
chloride ,  ClsH12N2,2HAuCl4,  crystallises  in  golden  needles  and  melts 
and  decomposes  at  285°;  the  platinichloride ,  C18H12N2,H2PtCl6,  is 
obtained  as  a  yellow  precipitate. 

5  :  5' -DimethylS  :  8' -diquinolyl,  C90H16]S’2,  prepared  by  Skraup’s  re¬ 
action  from  2  :  2'-diamino-4  : 4'-dimethyldiphenyl  with  arsenic  acid  as 
the  oxidising  agent,  crystallises  in  yellow,  tree-like  aggregates  of 
needles  and  leaflets,  melts  at  215°,  is  easily  soluble  in  hot  alcohol, 
acetone,  chloroform,  or  benzene,  and  in  its  resistance  to  chemical 
reagents  resembles  diquinolyl.  The  hydrochloride ,  C20H16N2,2HC1, 
crystallises  in  microscopic,  white  needles  and  melts  and  decomposes  at 
about  320° ;  the  nitrate ,  C20H16N2,2HNO3,  crystallises  in  long,  yellow 
spears  and  decomposes  at  210°.  G.  Y. 

Influence  of  the  Position  of  Methyl  and  Nitro-groups 
relatively  to  the  Methane  Carbon  Atom  on  the  Colours  of 
Trip henylm ethane  Dyes.  Fritz  Reitzenstein  and  Otto  Runge 
(J.  pr.  Chem 1905,  [ii],  71,  57 — 132.  Compare  Abstr.,  1904,  i,  804; 
Nolting,  Abstr.,  1892,  187). — The  introduction  of  methyl  groups  into 
hexa-alkyltriaminotriphenylmethane  dyes  in  the  meta-positions  to  the 
dialkylamino-groups  is  accompanied  by  a  change  in  the  colour  from 
violet  to  blue,  and  finally  to  green,  the  colour  changing  with  the 
increasing  number  of  methyl-m-dialkylamino-groupings.  The  dark 
green  colour  of  the  3:4':  4"-hexamethyltriaminotriphenylmethane 
changes  to  a  pure  bluish-green  in  the  dye  of  3 : 4' :  4"-hexamethyltriamino- 
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6-methyltriphenylmethane,  but,  on  the  further  introduction  of  methyl 
groups  to  form  the  tri-o-tolylmethane  dye,  the  colour  is  merely 
weakened  ;  this  is  due  to  the  simultaneous  presence  of  methyl-wi- 
dialkylamino-  and  methyl-p-dialkylamino-sy  stems,  which  neutralise 
each  other. 

The  introduction  of  a  nitro-group  into  the  ortho-position  of  hexa- 
alkyltriaminotriphenylmethane  dyes  results  in  a  change  from  dark  to 
light  green  ;  if  the  nitro-group  assumes  the  meta-position,  the  colour  of 
the  dye  is  weakened,  whilst  the  reddish-blue  of  the  2:4':  4"-hexa- 
methyltriamino-5-methyltriphenylmethane  dye  becomes  a  pure  blue  in 
the  p-nitro-derivative.  This  tendency  to  change  from  green  to  blue 
on  introduction  of  a  nitro-group  is  not  displayed  by  the  dyes  derived 
from  tetramethyldiaminoditolylhydrol. 

The  leuco-base,  formed  by  condensation  of  tetramethyldiaminobenz- 
hydrol  and  aniline  in  presence  of  hydrochloric  acid,  melts  at  65°  and 
consists  of  a  mixture  of  jt?-amino-  with  a  small  quantity  of  o  amino- 
leucomalachite-green ;  that  obtained  by  condensation  in  presence  of 
concentrated  sulphuric  acid  melts  at  60°  and  is  a  mixture  of  o-,  m-,  and 
;>aminoleucomalachite-greens  (compare  Nathanson  and  Muller,  Abstr., 
1889,  1188). 

As  has  been  shown  by  Nolting,  the  condensation  of  tetramethyldi- 
aminobenzhydrols  with  aromatic  bases  leads  to  the  formation  of 
isomeric  leuco-bases,  the  nature  of  the  product  depending  on  whether 
hydrochloric  or  sulphuric  acid  is  used  as  the  condensing  agent ;  this 
also  holds  good  for  condensations  with  tetramethyldiaminoditolyl- 
hydrol. 

Amongst  others,  the  following  new  leuco-bases  have  been  prepared 
by  the  condensation  of  tetramethyldiaminobenzhydrol  with  aromatic 
bases  in  presence  of  hydrochloric  acid. 

4- Amino-4' :  4"-tetramethyldiamino-2-7nethyltriphenylrmethanej  from 
wi-toluidine,  is  a  blue  powder,  melts  at  224 — 225°,  and  yields  a  blue  dye. 
4'  :  4" -Tetramethyldiamino-'Z-ethylaminoS-methyltriphenylme thane,  from 
ethyl-^-toluidine,  is  a  white  powder ;  the  dye  fixed  with  tartaric  and 
tannic  acids  colours  cotton-wool  blue.  2:4':  4"- Hexamethyltriamino-h - 
methyltriphenylmetkane ,  from  dime  thy  l-jt?-toluidine,  is  precipitated  by 
ammonia  as  a  white  powder,  which  on  filtration  becomes  a  tar  ;  the 
dye  colours  tannin  mordanted  cotton- wool  blue. 

4 -Amino- 4' :  4" -tetramethyldiamino~Z :  3 -dimethyltriphenylmethane,  from 
o-xylidine,  forms  nodular  crystals  and  melts  and  decomposes  at  168°; 
the  dye  colours  tannin  mordanted  cotton-wool  an  intense  blue. 

The  following  leuco-bases,  which  have  not  been  previously  described, 
have  been  prepared  by  the  condensation  of  tetramethyldiaminobenz¬ 
hydrol  with  aromatic  bases  in  presence  of  concentrated  sulphuric  acid. 

3  -  Methylamino  -  4'  :  4"  -  tetramethyldiamino  -  4  -  methyltriphenylmetliane, 
from  methyl-o-toluidine,  forms  a  light  blue  powder  ;  the  dye  colours 
tannin  mordanted  cotton-wool  green.  3- Amino-4' :  4 ,! -tetramethyldi- 
amino-5 -methyltriphenylmetkane,  from  ra-toluidine,  is  a  blue  powder; 
th sdye  colours  tannin  mordanted  cotton-wool  blue.  4' :  4 ” -Tetramethyl- 
diamino-?>-ethylamino-§-methyltriphenylmethane ,  from  ethyl-p-toluidine, 
is  a  light  blue  powder ;  the  dye  colours  tannin  mordanted  cotton-wool 
a  bluish-green.  3:4':  4"- Hexamethyltriamino-^-methyltriphenylmethane , 
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from  dimethyl-m-toluidine,  is  obtained  as  a  green,  flocculent  precipitate  ; 
the  dye  colours  tannin  mordanted  cotton-wool  blue. 

4' ;  4"-  Tetramethyldiamino  -  3  -  diethylamino  -  5-methyltriphenylmethane, 
from  diethyl-m-toluidine,  forms  a  brown  powder  and  melts  on  the 
water-bath ;  the  zinc  chloride  salt  of  the  dye  forms  glistening,  bronze 
crystals  and  dyes  cotton  wool  an  intense  blue. 

In  presence  of  hydrochloric  acid,  tetraethyldiaminobenzhydrol  con¬ 
denses  with  diethyl-??i-toluidine  to  form  4:4':  4" -hexaethyltriamino-2- 
methyltriphenylmethane,  which  is  brown ;  the  zinc  chloride  salt  of  the 
dye  forms  brown,  glistening  crystals  and  colours  mordanted  cotton¬ 
wool  blue.  The  dye  obtained  on  oxidation  of  the  base  formed  by  the 
condensation  of  tetraethyldiaminobenzhydrol  and  dimethyl-m-toluidine 
in  presence  of  concentrated  sulphuric  acid  forms  a  reddish-brown, 
crystalline  double  salt  with  zinc  chloride  and  colours  mordanted 
cotton-wool  blue.  The  zinc  chloride  salt  of  the  dye,  obtained  on  oxi¬ 
dation  of  the  condensation  product  of  tetraethyldiaminobenzhydrol 
with  diethyl-jo-toluidine  in  presence  of  concentrated  sulphuric  acid 
forms  glistening,  bronze  crystals  and  colours  mordanted  cotton-wool 
blue. 

pp-Tetrcirnethyldiaminodi-o-tolylmethane ,  CH2(C6H3Me*NMe2)2,  pre¬ 
pared  by  acting  on  dimethyl-m-toluidine  with  formaldehyde  in  alcoholic 
hydrochloric  acid  solution  or  in  concentrated  hydrochloric  acid,  crys¬ 
tallises  in  white,  glistening  leaflets,  melts  at  82°,  and  is  converted  into 
tetramethyldiaminodi-o-tolylhydrol  by  oxidation  with  lead  peroxide  in 
dilute  acetic  acid  solution  or  eleetrolytically  between  lead  electrodes  in 
dilute  sulphuric  acid  solution. 

pp-Tetramethyldiaminodi-o-tolylhydrol ,  CH(C6H3Me*NMe2)2*OH,  is 
also  formed  by  electrolytic  reduction  of  the  corresponding  ketone 
between  lead  electrodes  in  dilute  sulphuric  acid  solution ;  it  is  obtained 
as  a  white  powder,  which  becomes  brown  on  exposure  to  air  and  melts 
at  about  50°.  pp- Tetramethyldiaminodi-o-tolyl  ketone  is  formed  by  the 
action  of  phosgene  on  dimethyl-m-toluidine  at  100 — 150° ;  after 
removal  of  the  excess  of  dimethyl-m-toluidine  by  a  current  of  steam, 
the  ketone  is  precipitated  as  the  green,  resinous  substance  on  addition 
of  sodium  hydroxide. 

Tetramethyldiaminoditolylhydrol  condenses  with  aniline  to  form  a 
mixture  of  leuco-bases  ;  in  the  presence  of  concentrated  sulphuric  acid, 
the  product  is  a  light  blue  powder,  which  on  oxidation  yields  an 
earthy-blue  dye  ;  the  product,  obtained  in  presence  of  hydrochloric 
acid,  is  a  blue  powder  and  yields  a  dull  blue  dye.  With  dimethyl- 
aniline  in  concentrated  sulphuric  acid,  tetramethyldiaminoditolyl- 
hydrol  forms  a  light  brown  powder,  which  melts  at  85°,  and  on  oxida¬ 
tion  yields  a  dye,  which  dyes  mordanted  cotton- wool  a  dull  blue. 

The  following  leuco-bases  were  obtained  by  condensation  of  tetra- 
methyldiaminoditolylhydrol  with  aromatic  bases  in  presence  of  hydro¬ 
chloric  acid. 

4- Amino~4' :  4" -tetramethyldiamino-3  :  2'  :2" -trimethyltriphenylmethane, 
from  o-toluidino,  is  a  light  grey  powder,  yields  a  blue  dye,  and,  on 
diazotisation,  is  converted  into  tetramethyldiaminotritolylmethane,  which 
on  oxidation  yields  a  weak  bluish-green  dye. 

2-Amino-M  :  4"-tetramethylamino-2'  :  2"  :  b-trimethyltriphenylmethane , 
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fiom  ^-toluidine,  sinters  at  about  62°,  melts  indefinitely  at  a  higher 
temperature,  and  yields  a  greenish-blue  dye .  4'  :  4 "  -Tetramethyldiamino- 
2- ethylamino -2'  :  2"  :  §-trimethyltriphenylmethane,  from  ethyl-^-toluidine, 
is  obtained  as  a  reddish-brown  powder,  which  yields  a  bluish-green  dye 
on  oxidation.  4'  :  4 '-Hexamethyl  triamino-2'  :  2"  :  3 -trimethyltriphenyl- 
methane,  from  dimethyl-o-toluidine,  crystallises  from  alcohol  in  white 
flakes,  and,  after  oxidation,  dyes  mordanted  cotton- wool  a  light  blue. 
2:4':  4 ' -Hexamethyltriamino  2' :  2"  :  5-trimethyltriphenyl methane,  from 
dimethyl-/?-toluidine,  becomes  blue  on  oxidation.  4-Amino-4'  :  4 "-tetra¬ 
methyldiamino-2  :  2'  :  2"  :  3 -tetramethyltriphenylmethane,  from  o-xylidiue, 
crystallises  from  toluene  and  yields  a  bluish-green  solution  on  oxidation. 
2- Amino-4' :  4" -tetramethyldiamino-2' :  2" :  3 :  5-tetramethyltriphenylmethane, 
from  m-xylidine,  is  reddish-brown  and  becomes  light  green  on  oxidation. 
4  -  Amino  -  4'  :  4"  -  tetramethyldiamino-2  :  2' :  2"  :  5  -  letramethyltriphenyl- 
methane ,  from  y>xylidine,  separates  from  a  mixture  of  benzene  and 
petroleum  in  olive-green  crystals  and  yields  a  green  dye  solution  on 
oxidation. 

The  following  leuco-bases  were  formed  by  the  condensation  of  tetra- 
methyldiaminoditolylhydrol  with  the  aromatic  bases  named  in  concen¬ 
trated  sulphuric  acid. 

3- Amino-4'  :  4" -tetramethyldiamino-2' :  2"  \4-trimethyltriphenyl methane, 
from  o-toluidine,  melts  at  120°,  is  oxidised  to  a  weak  bluish-green  dye, 
and,  on  diazotisation,  yields  4' :  4" -tetramethyldiamino-2'  :2" \Z-trimethyl- 
Iriphenylmethane ,  which  is  obtained  as  a  yellow,  granular  powder. 
o- Amino-4'  :  4" -tetramethyldiamino-2'  :  2"  :  b-trimethyltriphenylmelhane , 
from  m-toluidine,  yields  a  weak  blue  dye  solution.  b-Amino-4' :  4"- 
tetramethyldiamino-2  :  2'  :  2 " -trimethyltriphenylmethane, from y>toluidine, 
yields  a  green  dye  solution,  and,  on  diazotisation,  is  converted  into 
4' :  4" -tetramethyldiamino-2  :  2'  :  2" -trimethyltriphenylmethane,  which  is 
obtained  as  a  yellow  powder,  becoming  bluish-green  on  oxidation. 
4' :  4"-Tetramethyldiamino  -  5  -  ethylamino  -  2  -.  2'  :  2"  -  trimethyltriphenyl¬ 
methane ,  from  ethyl-y>-toluidine,  is  obtained  as  a  grey  precipitate,  which 
becomes  green  on  oxidation.  3:4':  4" - Uexamethyl triamino-2'  :  2"  :  4- 
trimethyltriphenylmethane ,  from  dimethyl-o-toluidine,  melts  after  sinter¬ 
ing  at  98°,  and,  when  oxidised,  dyes  mordanted  cotton-wool  a  weak 
green.  3:4':  4 " •Uexamethyl triamino-2' :  2"  :  5 -trimethyltriphenylmeth¬ 
ane,  from  dimethyl-wi-toluidine,  is  obtained  as  a  grey  precipitate  on 
addition  of  light  petroleum  to  its  solution  in  benzene,  and  forms  a 
light  blue  solution  when  oxidised.  4'  :  4"  :  5 -Uexamethyl triamino - 
2:2':  2 "-trimethyltriphenylmethane,  from  dimethyl-jo-toluidine,  crys¬ 
tallises  from  a  mixture  of  benzene  and  light  petroleum,  and,  after 
oxidation,  dyes  tannin  mordanted  cotton  a  weak  bluish-green.  3 -Amino- 
4' :  4" -tetramethyldiamino-2' :  2"  :  4  :  5-tetramethyltriphenylmethane ,  from 
o-xylidine,  separates  from  a  mixture  of  benzene  and  light  peti  oleum  in 
grey  crystals,  and  on  oxidation  yields  a  brown  solution,  which  has  no 
dyeing  properties.  5- Amino-4' :  4" -tetramethyldiamino-2  : 2'  :  2"  :  4- 

tetramethyltripkenylmethane ,  from  m-xylidine,  separates  from  a  mixture 
of  toluene  and  light  petroleum  in  grey  crystals,  and,  on  oxidation, 
yields  a  weak  brown  dye.  3- Amino-4' : 4" -tetramethyldiamino-2  : 2' :  2" : 5- 
tetramethyltriphenylmethane ,  from  p-xylidine,  is  light  blue,  and  on  oxi¬ 
dation  yields  a  brown  solution. 
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In  hydrochloric  acid,  tetramethyldiaminobenzhydrol  condenses  with 
o-nitro-/>-toluidine  to  form  i-nitro-2 -amino- M  -tetramethyldiamino -5- 
methyltriphenylmeihane ,  which  is  obtained  as  a  resin,  and,  when  oxi¬ 
dised,  dyes  tannin  mordanted  cotton-wool  an  intense  blue.  In  concen¬ 
trated  sulphuric  acid,  the  condensation  leads  to  the  formation  of  5-nitro- 
3 amino- 4' :  -letramethyhliamino-b-methyltrijyhenylmethane,  which  is  ob¬ 
tained  as  a  green  substance  ;  the  dye  solution  colours  mordanted  cotton¬ 
wool  a  light  bluish-green.  In  hydrochloric  acid,  the  hydrol  condenses 
with  ^-nitro-o-toluidine  to  form  5-nitro-2-amino-4'  :  4"-tefcramethyldi- 
amino-3-methyltriphenylmethane,  which  is  obtained  as  a  green  powder, 
and,  after  oxidation,  colours  mordanted  cotton- wool  a  dark  blue.  In 
concentrated  sulphuric  acid,  the  condensation  with  y>nitro-o-toluidine 
loads  to  the  formation  of  5-nitro-3-amino-i' ;  4"- tetramethyldiamino-i - 
niethyltriphenylmethane,  which,  after  oxidation,  dyes  tannin  mordanted 
cotton-wool  a  liglm  bluish-green.  With  o-nitrodim ethyl -jo-toluidine  in 
hydrochloric  acid,  the  benzhydrol  condenses  to  i-nitro-2  :  4'  :4 "-hexa- 
meihyltriamino-5-methyltriphenylmeihane^  which  is  obtained  as  a  resin  ; 
the  dye  colours  tannin  mordanted  cotton-wool  an  intense  blue.  In  con¬ 
centrated  sulphuric  acid,  this  condensation  leads  to  the  formation  of 
5-nitro- 3  :  4' :  4"- hexamethyltriamino-5-methyltriphenylmethanei  which  is 
obtained  as  a  resin  ;  the  dye  solution  colours  tannin  mordanted  cotton¬ 
wool  green.  In  hydrochloric  acid,  the  benzhydrol  condenses  with/nnitro- 
dimethyl-o-toluidine  to  form  5-nitro  2  :  4' :  i"-hexamethylt?'iamino-3- 


methyltriphenylmethane ,  which,  after  oxidation,  dyes  mordanted  cotton¬ 
wool  an  intense  blue.  In  concentrated  sulphuric  acid,  this  condensation 
leads  to  the  formation  of  5-nitro- 3  :  4' :  4" -hexamethyltriaviino-i-niethyl- 
triphenylmethane ,  which,  after  oxidation,  dyes  tannin  mordanted  cotton¬ 
wool  a  light  green. 

Tetramethyldiaminoditolylhydrol  condenses  slowly  with  o-nitro-/> 


toluidine  to  form  5-nitro-3-amino-M  :  4 " -telramethyldiamino-2'  :  2' 


trimethyltriphenylmethane  ;  the  yellowish-brown  leuco-base,  on  oxida¬ 
tion,  yields  a  brown  solution.  4:-JVitro- 2-amino- 4'  :  4 " -tetramethyldi- 
amino- 2'  :  2"  :  5 -trimethyltriphenylmethane  >  obtained  by  this  condensa¬ 
tion  in  hydrochloric  acid,  is  an  olive-green  substance,  which,  on  oxida¬ 
tion,  yields  a  bluish-green  dye  solution.  With  ^>-nitro-o-toluidine  in 
concentrated  sulphuric  acid,  the  ditolylhydrol  condenses  to  5-nitro-3- 
amino-M  :  4" -tetramethyldiamino-2' :  2"  :  4- trimethyltriphenylmethane  ;  the 
yellowish-brown  leuco-base,  on  oxidation,  yields  a  brown  solution. 
6-Nitro-4-amino-4'  :  4/'-tetramethyldiamino-2'  :  2 "  :  3-trimethyltriphenyl- 
methane,  formed  by  the  condensation  with  />-nitro-o-toluidine  in  hydro¬ 
chloric  acid,  is  an  olive-green  substance,  which,  on  oxidation,  yields  a 


bluish-green  dye  solution. 

When  boiled  with  l-chloro-2  :  4-dinitrobenzene  and  sodium  acetate 


in  absolute  alcoholic  solution  in  a  reflux  apparatus,  the  leuco-base 
obtained  by  condensation  of  tetramethyldiaminobenzhydrol  and  aniline 
iu  presence  of  concentrated  sulphuric  acid  yields  a  dinitroanilino-\euco- 
base,  which  is  a  dark  red  powder  and  melts  at  about  154° ;  an  orange- 
coloured  substance  melting  at  171°  crystallises  slowly  from  the  alcoholic 
mother  liquor.  A  similar  reddish-brown  dinitroanilino-leuco-bsise  is 
obtained  from  the  hydrochloric  acid  condensation  product  of  tetra¬ 
methyldiaminobenzhydrol  and  aniline  j  these  leuco-bases,  when  dis- 
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solved  in  hydrochloric  acid,  colour  tannin  mordanted  cotton-wool  yellow, 
and  gelatinise  when  oxidised  with  lead  peroxide.  The  dinitroamlino- 
leuco-base,  obtained  from  the  sulphuric  acid  condensation  product  of 
tetramethyldiaminoditolylhydrol  and  aniline,  is  a  brownish-red  sub¬ 
stance,  which,  after  oxidation,  dyes  tannin  mordanted  cotton  wool  a 
weak  earthy-green.  The  dye  solution,  obtained  in  the  same  manner 
from  the  hydrochloric  acid  condensation  product  of  the  ditolylhydrol 
and  aniline,  is  a  weak  blue. 

The  following  dinitroanilino-leuco-bases  are  prepared  in  the  same 
manner  from  the  corresponding  leuco-bases. 

o -Dinitroanilinoleucomalachite-green,  is  a  yellow  substance  which  in 
hydrochloric  acid  solution  dyes  tannin  mordanted  cotton  wool  yellow 
and  gelatinises  on  oxidation.  Z-Dinitroanilinoleucomalachite-green  is  a 
cochineal-coloured  substance,  which  dyes  tannin  mordanted  cotton-wool 
yellow  in  hydrochloric  acid  solution  and  yields  a  dye,  which  forms  glisten¬ 
ing,  red  crystals  and  colours  tannin  mordanted  cotton-wool  a  yellowish- 
green.  4 -Dinitroanilinoleucomalachite  green  is  a  yellowish-brown  sub¬ 
stance,  which  dyes  tannin  mordanted  cotton-wool  a  weak  sulphur-yellow, 
and  gelatinises  when  oxidised.  4'  :  4"-Tetramethyldiamino-?>-dinitro- 
anilino-4-methyltriphenylmethane  is  a  reddish-brown  substance,  which, 
when  oxidised,  yields  a  green  dye.  4'  :  i”-Tetramethyldiamino-3-dinitro- 
anilino-5-methyltriphenyUnethane'\s  a  yellowish-brown  substance,  melts  at 
200 — 201°,  dyes  tannin  mordanted  cotton-wool  a  lemon -yellow  in  hydro¬ 
chloric  acid  solution,  and  is  oxidised  by  lead  peroxide  to  an  intense 
earthy-green  ;  when  reduced  with  zinc  dust  in  dilute  hydrochloric  acid 
solution,  the  lenco-base  }rields  a  brown  product,  which,  when  oxidised, 
dyes  tannin  mordanted  cotton-wool  steel-blue.  4'  :  4 "  -Tetramethyld  i~ 
amino-Zdinitroanilino-^-methyltriphenylmethane  is  a  dark  red  substance, 
which,  when  oxidised,  yields  an  intense  green  dye  and  is  reduced  by  zinc 
dust  in  hydrochloric  ai  id  solution  to  the  aminonitrophenyl  derivative  ; 
this  brown  lent  o-base  yields  on  oxidation  an  intense  bluish-green  dye. 
4'  :  4" -Tetra,methyldiamino-lS-dinitrophenylethylammo-§-methyltriphenyl- 
methane  is  a  reddish-brown  substance,  which  yields  an  intense  green  dye. 
4'  :  4” -Tetramethyldiamino-4-dinitroa.nilino-2-methyltriphenylmethane  is 
reddish-brown,  melts  at  1 97°,  and  is  oxidised  to  an  intense  earthy-green 
dye.  4' :  4"-Tetramethyldiamino-2-dinitroanilino-2' :  2" -dimethyl triphenyl 
methane  is  reddish-brown  and  yields  a  dye  solution,  which  colours 
tannin  mordanted  cotton- wool  a  dirty  green.  4'  :  4 "  -Tetramethyldiamino- 
3-dinitroanilino-2'  :  2" -dimethyltriphenylmethane  is  reddish-brown  and 
yields,  on  oxidation,  a  weak  green  dye  solution.  4'  :  -Tetramethyldi - 
amino  -  4  - dinitroanilino-2'  :  2"  -  dimethyltriphenylmethane  is  a  brown 
powder  ;  the  dye  solution  is  a  dull  green.  4'  :  4"-Tetramethyldiamino-3-di- 
nitroanilino-2' :  2"  :  iS-trimethyltriphenylmethane  is  yellow,  and  on  oxida¬ 
tion  yields  a  dye  solution  which  colours  tannin  mordanted  cotton-wool 
yellowish-green. 

The  acetyl  and  ^-toluenesulphonyl  derivatives  of  Tra-aminoleuco- 
bases  were  found  to  yield  green  dye  solutions.  G.  Y. 

New  Reaction  of  Semicarbazones.  III.  Preparation  of  the 
Hydrazides  of  Aromatic  Substituted  Carbarn  ic  Acids  from 
Semicarbazide.  Walther  Borsche  ( Ber .,  1905,  38,  831 — 837. 
Compare  Abstr.,  1902,  i,  186). — Phenylcarbamic  liydrazide  hydro- 
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chloride  and  similar  compounds  are  conveniently  prepared  by  heating 
acetone  or  acetophenone  semicarbazone  with  aniline  and  subsequently 
decomposing  the  hydrazone  formed  by  heating  with  hydrochloric  acid. 
Ethyl  acetopheuonecarboxylatehydrazone  crystallises  in  colourless  needles 
which  melt  at  119 — 120°  ;  on  heating  with  aniline,  it  forms  aceto- 
phenonephenylcarbamic  acid  hydrazone ,  melting  at  187 — 188°,  and 
crystallises  in  colourless  needles,  p -Tolylcarbamic  hydrazide  crystallises 
in  colourless  plates  melting  at  259 — 260°,  the  hydrochloride  forms 
colourless,  silky,  glistening  needles  melting  at  242°.  It  yields 
hydrazone  derivatives  with  aldehydes  and  ketones ;  acetone-p-tolyl- 
carbamic  hydrazone ,  CMegl^NH’CO'NH’CHlR,  separates  in  needles 
aggregated  in  clusters  and  melts  at  174 — 175°;  the  corresponding 
acetophenone  compound,  CMePhlN’NH^CO’lSrH'CyHK,  melts  at  192° 
and  the  0-hydroxybenzylidene-/>-tolylcarbamic  hydrazone, 
OH-CGH4-CH:iSr*NH-CO*NH*C7Hr, 
at  238 — 239°.  p-Hydroxybenzeneazoformo-'p-toluidide , 

oh-c6h4*n:n*co*fh*c7h7, 

forms  small,  red  crystals  melting  at  173 — 174°. 

o- Tolylcarbamic  hydrazide  melts  at  142 — 143°  ;  the  hydrochloride 
separates  in  silvery,  glistening  needles  and  plates  or  in  colourless  cubes 
and  melts  at  184 — 186°;  the  acetonehydrazone  melts  at  156°, 
the  acetophenonehydrazone  at  211 — 2 12°,  and  the  o- hydroxy  benzylidene 
derivative  at  204 '5°,  whilst  the  dark  red  crystals  of  o -hydroxybenzene- 
azoformo-o-toluidide  melt  at  164 — 165°. 

fi-Naphthylcarbamic  hydrazide  forms  a  colourless  powder  melting  at 
258 — 259°;  the  hydrochloride  decomposes  at  230°  and  is  completely 
melted  at  260°.  The  acetophenone  derivative  melts  at  201 — 202°,  the 
o-hydroxybenzylidene  derivative  at  251 — 252°,  and  p -hydroxybenzeneazo- 
formo-fi-naphthylamide  at  189 — 190°.  E.  F.  A. 

The  Presence  and  Action  of  Mercaptan  Groups  in  Direct 
Sulphur  Dyes.  Raymond  Yidal  (Chem.  Centr.,  1905,  i,  411 — 412  ; 
from  Mon.  scient [iv],  19,  i,  25). — The  solubility  of  the  sulphur  dyes 
in  alkali  sulphides  is  not  necessarily  due  to  mercaptan  groups,  but  may 
result  from  the  presence  of  phenolic  groups. 

When  jt?-amiDophenol  is  melted  with  sulphur  in  sufficient  quantity  to 
form  the  thiazine,  a  bluish-black  dye  soluble  in  cold  sodium  sulphide  is 
formed.  When  heated  with  sodium  sulphide,  a  blue  or  bluish-black 
colour  assumes  a  greenish  shade  the  more  readily  when  few  substituents 
are  present,  that  is,  when  the  chances  of  the  introduction  of  mercaptan 
groups,  to  which  the  colour  change  is  due,  are  greatest.  Substituents 
do  not  exercise  so  great  an  influence  on  the  shade  as  the  proportions 
of  materials  and  the  temperature  used  in  the  preparation.  The  author 
explains  the  formation  of  Vidal-black  from  jo-aminophenol  and 
sulphur  by  the  production  of  the  compound 

OH-CeII3<™>C6H3-NH2, 
two  molecules  of  which  with  sulphur  then  give 

ou-c6h3<n^>c,.h,<“^>c,h<^^>c0h3-oh. 

G.  D.  L. 
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ewdolminotriazoles.  Max  Busch  ( Ber .,  1905,  38,  856 — 860). — 
Trialkylaminoguanidines  of  the  type  NHR'’C(NHR")IN’NHIt  are 
readily  prepared  by  the  interaction  of  car  bod  i  phenyl  im  ides  with 
alkylhydrazines ;  this  method  of  preparation  was  attempted  by 
Wessel  (Abstr.,  1888,  1083),  but  without  success  owing  to  the  action 
having  been  allowed  to  go  too  far.  Triphenylaminoguanidine, 
C(NHPh)2IN*NHPh,  is  prepared  by  heating  thioearbanilide  with 
mercuric  oxide  and  benzene,  removing  the  precipitated  mercuric 
sulphide,  and  adding  phenylhydrazine  to  the  hot  filtrate. 

N==C — \ 

1  :  k-Diphenyl-3  :  5-endoanilodihydrotriazole,  I  NPh  XNPh,  ob- 

I  I 
NPh  •  CH-7 

tained  by  heating  triphenylaminoguanidine  with  formic  acid  at  175°, 
crystallises  from  alcohol  in  highly  lustrous,  yellow  leaflets  or  plates  and 
melts  and  decomposes  at  189° ;  it  resists  the  action  of  acids,  but  is  easily 
hydrolysed  by  alcoholic  potassium  hydroxide  initially  into  its  con¬ 
stituents,  the  triphenylaminoguanidine  then  being  oxidised  to  benzene- 
azoanil  inophenyliminomethane,  NPhIN*C(NHPh)!NPh.  Diphenylendo- 
anilodihydrotriazole  nitrate ,  C20H16N4,HNO3,  is  extraordinarily 
sparingly  soluble  in  water  (compare  this  vol.,  ii,  283) ;  the  sulphate , 
C20H16N4,H2SO4,  melts  at  100 — 101°,  and  the  hydrochloride  at  242°. 
Formic  acid  gives  rise  to  two  salts  :  (1)  C20H16N4,CH2O2  melts  and 
decomposes  at  168° ;  (2)  C20H10N4,2CH2O2  forms  large,  lustrous  needles 
and  melts  and  decomposes  at  128°.  The  following  salts  also  form  good 
crystals  :  the  hydriodide ,  perchlorate ,  hromate ,  sulphite ,  and  cyanate. 

W.  A.  D. 

Decomposition  of  o-Nitrobenzyl  Alcohol  under  the  Influence 
of  Aqueous  and  of  Alcoholic  Sodium  Hydroxide.  Paul 
Carr^  (Compt.  rend.,  1905,  140,  663 — 665.  Compare  Freundler, 
Abstr.,  1904,  i,  667). — When  o-nitrobenzyl  alcohol  is  warmed  with 
aqueous  sodium  hydroxide,  the  chief  products  are  anthranilic  acid, 
o-azobenzoic  acid,  and  o-benzaldehyde-o-azobenzoic  acid , 

cho-c6h4-n2*c6h4*co2h. 

The  aldehyde  acid  was  not  isolated,  but  its  oxime ,  which  crystallises 
from  acetic  acid  in  orange  spangles  melting  at  232°,  and  its  semi- 
carbazone ,  which  forms  orange  needles  melting  at  240°,  were  obtained. 
The  aldehyde  acid  changes,  slowly  in  the  cold,  rapidly  on  warming, 
into  a  pale  yellow  compound  melting  at  294°,  which  is  represented  by 
the  formula  (C14H8N202)2. 

In  smaller  quantities,  o-nitrobenzaldehyde  and  o-aminobenzaldehyde 
are  produced.  The  former  gives  a  pnitrophenylhydrazone  in  the  form 
of  small,  red  prisms  which  melt  at  263°.  The  chloride  of  the  latter 
gives  a  double  chloride  with  mercury  of  the  formula 

2COH-C6H4-NH2,HCl,3HgCl2 ; 

this  crystallises  from  water  in  needle-shaped  crystals  melting  at  149°. 

There  were  no  indications  of  the  formation  of  azoxy benzoic  acid  or 
of  nitrotoluene,  which  is  contrary  to  the  statements  of  Jaffe  (Zeit.  physiol. 
Chem.,  1878,  2,  55). 

When  acted  on  by  alcoholic  soda,  the  principal  products  are  o-indazyl- 
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benzoic  acid  and  benzaldehyde  o-azobenzoic  acid.  In  smaller  quantities, 
o-aminobenzyl  alcohol,  o-indazylbenzyl  alcohol,  o-aminobenzaldehyde, 
anthranil,  and  anthranilic  acid  are  obtained.  Sodium  ethoxide  acts  on 
the  o-nitrobenzyl  alcohol  in  a  similar  manner,  but  the  proportion  of  the 
alcohol  group  which  is  unaltered  is  greater  in  this  case.  H.  M.  D. 

Action  of  Cuprous  Chloride  on  Aryldiazonium  Salts.  Fritz 
Ullmann  and  L.  Frentzel  ( Ber .,  1905,  38,  725 — 729.  Compare 
Abstr.,  1902,  i,  89). — The  action  of  cuprous  chloride  on  m-nitrobenzene- 
diazonium  sulphate  leads  to  the  formation  of  a  small  quantity  of 
m-chloronitrobenzene  together  with  a  much  larger  quantity  of  3  : 3'-di- 
nitrodiphenyl  (87  per  cent.).  In  the  same  manner,  about  equal 
quantities  of  jp-chloronitrobenzene  and  4  : 4'-dinitrodiphenyl  were 
obtained  from^-nitroaniline. 

The  following  new  substances  were  obtained  by  this  method  : 

2  :  2 ' -Dinitrodiphenyl- 4  :  4 ’ -disulphonic  acid  is  obtained  as  a  brown 
mass  from  diazotised  2-nitroaniline-4-sulphonic  acid  ;  the  potassium 
salt,  Cl2Hf)Ol0N2S2K2,  crystallises  in  yellow  leaflets.  3  :  3' -Dinitro-i  :  4'- 
ditolyl ,  C14H1204N2,  obtained  along  with  ^-chloro-omitrotoluene  from 
o-nitro-p-toluidine,  separates  from  glacial  acetic  acid  in  brown  crystals, 
melts  at  175*5°,  and  is  easily  soluble  in  boiling  benzene.  6  :  6 '-Dinitro- 
2  :  2 ’-dilolyl,  obtained  along  with  o-chloro-m-nitrotoluene  from  m-nitro- 
o-toluidine  or  by  heating  o-ehloro-m-nitrotoluene  with  copper  powder, 
crystallises  in  small,  yellow  needles,  melts  at  110°,  and  is  easily  soluble 
in  alcohol  or  benzene.  5  :  5' -Dinitro-2  : 2'-ditolyl,  obtained  along  with 
5  :  5'-dinitro-2  :  2'-azotoluene  and  o-chloro-p-nitrotoluene  from^-nitro-o- 
toluidine,  crystallises  in  yellow  needles,  melts  at  173°,  and  is  easily 
soluble  in  glacial  acetic  acid  or  benzene.  5  :  5' -Dinitro-2  :  2’ -azotoluene, 
ChH,  204N4,  crystallises  in  red  needles,  melts  at  273°,  and  is  only 
slightly  soluble  in  boiling  alcohol,  benzene,  or  toluene.  4  :  4' -Dinitro-2  :  2'- 
ditolyl ,  obtained  along  with  2-chloro-5-nitrotoluene  and  4  :  4'dinitro- 
2  :  2'-azotoluene  from  5-nitro-2-toluidine,  crystallises  in  yellow  leaflets, 
melts  at  170°,  and  is  easily  soluble  in  boiling  benzene  or  glacial  acetic 
acid. 

4  :  4' -Dinitro-2  :  2! -azotoluene  crystallises  in  reddish-brown  leaflets, 
melts  at  258°,  and  is  easily  soluble  in  benzene,  glacial  acetic  acid, 
or  nitrobenzene.  G.  Y. 

o-Aminoazo-dyes.  Max  Busen  and  Ed.  Bergmann  {Zeit. 
Farb.  Text.  Ind 1905,  4,  105 — 113). — The  following  experiments 
show  that  o-aminoazo-derivatives  have  a  normal  constitution,  but  that 
they  readily  undergo  transformation  into  the  isodynamic  form, 
NHICr)H4!N*NHR,  becoming  thus  susceptible  to  the  so-called  ortho¬ 
transformations. 

o-Aminoazo-/>toluene  readily  condenses  with  benzenesulphonie 
chloride  dissolved  in  benzene  solution  containing  pyridine  to  form 
benzenesulpho7iamino-o-azo-])-loluene ,  SO^Bh  *NH  •  CrU3Me  •  NI N  #C0H4Me, 
which  crystallises  from  alcohol  in  yellow  needles  and  melts  at  155° ; 
it  does  not  dissolve  in  aqueous  alkalis,  but  with  alcoholic  sodium 
hydroxide  gives  rise  to  a  sodium  derivative  which  remains  dissolved 
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on  diluting  with  water.  The  analogous  benzenesulphonamino -/> 
azotoluene,  on  the  other  hand,  is  soluble  in  aqueous  sodium  hydroxide. 

o-Benzeneazo-/?-naphthylamine  combines  in  similar  manner  with 
benzenesulphonic  chloride  forming  the  compound 

SOgPh-NH-C^H^NiNPh, 

which  crystallises  from  alcohol  in  slender,  red  needles  and  melts  at 
107°. 


On  heating  o-aminoazo-j;-toluene  with  benzyl  chloride  and  alcoholic 
sodium  hydroxide,  benzylaminoazo-\i- toluene, 

C  H2Ph  •  NH  *  C0HaMe  •  N !  N  •  C0  U4  Me, 
is  obtained  ;  it  crystallises  from  a  mixture  of  alcohol  and  etner  in 
bright  red  needles  or  prisms,  melts  at  75°,  gives  a  brownish-yellow 
crystalline  hydrochloride ,  and  combines  with  sodium  nitrite,  giving 
the  nitrosoamine ,  CHoPh‘N(NO)*C0H3Me*No*C(jH4Me,  which  crys¬ 
tallises  from  alcohol  in  yellow  needles  melting  at  116°. 

On  oxidising  benzylaminoazo-^- toluene  in  acetone  solution  with 
potassium  permanganate,  the  benzylidene  compound, 

CHPh:N-C(;H3Me*N2-CGH3Me, 

is  obtained  ;  on  warming  this  with  glacial  acetic  acid,  it  is  trans¬ 
formed  into  phenyl-^-tolyldihydro -^-tolutriazine, 


nTT  N*CHPh 

CGH3Me<^  I 
b  6  ^N*N*CGH4Me 

(Goldschmidt  and  Rosell,  Abstr.,  1890,  614),  which  melts  at  227° 
instead  of  220'J  as  formerly  stated. 

^-Aminoazobenzene  combines  with  phenylthiocarbimide  to  form 
^j-phenylthiocarbamidoazobenzene,  N2Ph*C6 H  4*NH*CS*NHPh,  which 
differs  from  the  analogous  derivative  formed  from  o-aminoazo- 
benzene  by  nob  losing  hydrogen  sulphide  when  treated  with  mercuric 
oxide ;  it  is  converted  instead  into  jo-phenylcarbamidoazobenzene. 

o-Aminoazotoluene  and  methylthiocarbimide  give  methylthio - 
carbamidoazotoluene ,  NHMe,C8*NH*CGH3Me*N2*C0H4Me,  which  crys¬ 
tallises  from  alcohol  in  thick  needles  and  melts  at  154 — 155°;  it 
differs  from  the  corresponding  derivative  prepared  from  phenyl- 
carbimide  by  not  being  changed  by  boiling  glacial  acetic  acid,  and  mer¬ 
curic  oxide  in  benzene  fails  also  to  convert  it  into  a  triazine  derivative. 

2-o-Tolylthiocarbamidoazo-^-toluene , 

C6H4Me  •  NH  •  CS  •  N  H  •  CGH3Me  •  N2  •  CGH3M  e , 
prepared  from  o-am  in  oazo-/> -toluene  and  o~tolylthiocarbimide,  crystal¬ 
lises  from  alcohol  in  brownish-yellow  leaflets,  melts  at  157°,  and  is 
easily  transformed  by  glacial  acetic  acid  into  o-tolylimino-p-tolyl-j)- 

7  .  .  r,TTM  J*C:N*C,H4Me(o)  , 

tolutnazvne,  C,;HoMe<C^^  .  ,  which  crystallises  from  a 

o  a  ^N-N-06H4MeO?)  J 

mixture  of  ether  and  light  petroleum  in  bluish-black  needles  and 

melts  at  167°. 

2-m-Nitrophenylthiocarba7nidoazo-'p-tolv£nei  prepared  from  o-amino- 
azotoluene  and  m-nitrophenylthiocarbimide,  forms  yellowish-brown 
leaflets,  melts  at  164°,  and  is  converted  by  mercuric  oxide  into  m -nitro- 

7  7.  .  777  •  •  .n-c:n-cgh4*no9  ,  . 

phenylimmotolyltolutriazine ,  (JGH3Me<^_^  N  Q  H  M  which  forms 

dark  grey,  felted  needles  and  decomposes  at  about  185 — 190°. 
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Phenylazo-/?-naphthylamine  does  not  give  a  thiocarbamido-deriv- 
ative  with  phenylthiocarbimide,  but  on  heating  the  two  substances 
with  benzene  and  mercuric  oxide,  phenylimhiophenylnaphthatriazine , 


C10H0< 


N-NPh 

N-CINPh’ 


is  obtained ;  it  crystallises  from  alcohol  in  bluish- 


black  needles,  and  from  a  mixture  of  benzene  or  light  petroleum  in 
thick,  brownish-yellow,  transparent  leaflets,  melts  at  166°,  and  gives 
a  hydrochloride,  C23H1GN4,HC1,  crystallising  in  bright  red  aggregates 
and  melting  at  248°  ;  the  nitrate  is  very  sparingly  soluble  in  water. 

2- BenzeneazoA-bromo-\~naphthylamine ,  NH2*C10H5Br*N2Ph,  obtained 
from  4-bromo-l-naphthylamine  and  benzenediazonium  chloride,  crystal¬ 
lises  from  alcohol  in  brownish-red  needles  and  melts  at  146°;  the 
hydrochloride  melts  at  195°.  In  alcoholic  solutions,  the  azo-compound 
combines  slowly  with  phenylcarbimide,  forming  phenyliminophenyl • 


N-CiNPh 

bromonaphthatriaz iue,  C10H5Br<^^  ,  which  crystallises  from 

alcohol  in  lustrous,  blue  needles,  melts  at  189°,  and  gives  a  yellow, 
crystalline  hydrochloride. 

Benzeneazo-^-ethoxy-\ -naphthyl  amine,  prepared  from  l-amino-4- 
ethoxynaphthalene,  crystallises  from  alcohol  in  red,  silky  needles, 
melts  at  142°,  and  combines  readily  with  phenylthiocarbimide  to  form 

N'CINPh 

phenyliminophenyl-k-ethoxynaphthatriazine,  OEt*C10H6<^^  > 


which  separates  from  xylene  in  lustrous,  blue  crystals  and  melts  at 
230°;  the  hydrochloride ,  C25H20ON4,l-iHCl,  is  abnormal,  and  the 
picrate  melts  at  195°.  On  reduction  with  hydrogen  sulphide,  the 
triazine  gives  phenyliminophenyl A-ethoxydihy dr onaphthatriazine, 


oepc10h5< 


NH-CINPh 
NH  NPh  1 


which  crystallises  from  alcohol  in  colourless,  lustrous  needles  and  melts 
at  207°. 


‘N'.n  *NPh 

The  triazine,  OEfC10H5<N ^ 


azo- 


,  prepared  from  the 
u'OEt  1  r 

compound,  (4)  OEt*C30H5(NH2)*N2*C10H6*OEt  (1:4),  obtained  from 
l-amino-4-ethoxynaphthalene,  crystallises  in  violet  needles  and  melts 
at  275°'  the  salts  are  bright  red. 


Phenylethoxyketonaphthatriazine ,  C6H4<^ 


CIN-CO 

i  i 


C(OEt):CH-C:N-NPh’ 


pre¬ 


pared  by  the  action  of  carbonyl  chloride  on  benzeneazoaminoethoxy- 
naphthalene  in  benzene  solution,  crystallises  from  alcohol  in  yellow 
needles  and  melts  at  236°. 

Diazoamino-^-anisole ,  OMe*C0H4*N2*NH*C0H4*OMe,  prepared  from 
p-anisidine,  crystallises  from  a  mixture  of  ether  and  light  petroleum 
in  yellowish-brown  prisms  and  melts  at  101 ‘5°;  on  attempting  to 
convert  it  into  o-aminoazoanisole,  it  gives  rise  to  the  azophenine, 
C6H2(NH*C6H4*OMe)o(‘N*C6H4,OMe)2,  derived  from  jo-anisidine,  which 
crystallises  from  a  mixture  of  benzene  and  alcohol  in  red  needles  and 
melts  at  242°. 

Diazoamino-p-phenetole  separates  from  a  mixture  of  ether  and  light 
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petroleum  in  yellowish-brown  crystals  and  melts  at  119°  (compare 
Henriques,  Abstr.,  1893,  i,  39).  W.  A.  D. 

New  Syntheses  of  Diazoamino-derivatives.  IV.  Otto  Dimroth 
(Ber.y  1905,  38,  670 — 688 ).— Phenylmethyltriazen  (diazobenzene- 

methylamine),  N3HMePh  (Abstr.,  1903,  i,  450),  prepared  by  adding 
phenylazoimide  dissolved  in  ether  to  an  ethereal  solution  of  magnesium 
methyl  iodide,  and  mixing  at  0°  the  product  with  an  aqueous  solution 
of  ammonium  chloride  containing  ammonia,  crystallises  in  long  prisms, 
melts  at  37 — 37 '5°,  and  begins  to  decompose  at  90°  ;  it  can,  however, 
be  distilled  in  a  vacuum  or  by  means  of  steam,  and  boils  at  1 20°  under 
20  mm.  pressure.  The  silver  derivative,  N3AgMePh,  crystallises  from 
benzene  on  adding  light  petroleum  and  is  rapidly  decomposed  by  acids, 
nitrogen  being  evolved;  the  cuprous  derivative  forms  large,  orange  prisms 
and  begins  to  decompose  at  180°.  The  following  facts  show  that  phenyl- 
methyltriazen  is  capable  of  existing  in  the  two  isodynamic  forms, 
NHPh*N2Me  and  NPhIN'NHMe,  between  which  it  is  impossible  to 
discriminate.  With  acids  at  0°,  decomposition  occurs  exclusively  in  the 
direction  of  the  equation  NMel  N*NHPh  4- 2HC1  =  MeCl  +  N2  4- 
NH2Ph,HCl,  the  theoretical  quantity  of  aniline  being  formed.  That 
this  result  does  not  occur  in  the  following  manner,  (1)  NHMe*N2Ph  -P 
2HC1  =  NH2Me,HCl  4-  N2PhCl ;  (2)  N2PhCl  +  NH2Me,HCl  - 

NH2Ph,HCl  +  MeCl  +  N2,  is  shown  by  the  fact  that  a  solution  of 
benzenediazonium  chloride  is  absolutely  unaffected  by  methylamine 
hydrochloride  at  0°.  Phenylmethyltriazen  is,  moreover,  decomposed  by 
anhydrous  hydrogen  chloride  in  benzene  solution,  giving  aniline  only ;  it 
is  also  readily  decomposed  by  acetic  acid  and  by  aqueous  carbon  dioxide. 
W ith  pheny lcar bimide,  s. - phenylmethylcarbamidoazobenzene, 

NHPh-CO-NMe-N2Ph, 

is  obtained ;  it  crystallises  from  alcohol  in  lustrous,  pale  yellow 
needles,  melts  at  104°,  and  is  quantitatively  resolved  by  hydrogen 
chloride  in  benzene  solution  into  s.-phenylmethylcarbamide  and 
benzenediazonium  chloride.  Acetylphenyhnethyltriazen , 

NMeAc-N2Ph, 

prepared  by  the  action  of  acetic  anhydride  on  phenylmethyltriazen 
dissolved  in  pyridine  at  0°,  separates  from  light  petroleum  in  colourless, 
lanceolate  crystals  and  melts  at  35°.  Attempts  to  methylate  phenyl¬ 
methyltriazen  have  as  yet  not  been  successful.  Benzenediazonium 
chloride  in  alcohol  at  0°  converts  it  into  bisdiazobenzenemethylamide , 
NMe(N2Ph)2. 

Phenylmethyltriazen  is  reduced  by  zinc  dust  and  ammonia 
principally  to  phenylhydrazine,  but  small  quantities  of  aniline  are 
obtained ;  reduction  with  sodium  amalgam,  however,  gives  rise  to 
aniline  and  hydrazine. 

Phenylethyltriazen,  N3HEt2Ph,  prepared  from  phenylazoimide 
and  magnesium  ethyl  iodide,  separates  from  light  petroleum  in 
thick  crystals  and  melts  at  31°;  the  crystalline  silver  derivative, 
CgH^NgAg,  melts  at  115°  and  the  analogous  cuprous  derivative  melts 
at  141°.  It  is  decomposed  by  acids  in  the  same  way  as  the  corre¬ 
sponding  methyl  derivative.  With  phenylcarbimide,  it  gives  B.-ethyl- 
phenylcarbamidoazobenzeney  NHPh*CONEt*NINPh,  which  crystallises 
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from  alcohol  in  silky  needles,  melts  at  99°, and  is  decomposed  by  "hydrogen 
chloride  in  ethereal  solution,  giving  phenylethylcarbamide, 

NHPh-CO-NHEt, 

and  benzenediazonium  chloride.  Acetylvhenyleth'i/ltriazen , 

NEtAc-N2Ph, 

crystallises  from  light  petroleum  and  melts  at  26°. 

The  same  phenylbenzyltriazen,  N3HPh*CH2Ph,  is  obtained  either  by 
acting  on  phenylazoimide  with  magnesium  benzyl  chloride  or  by 
treating  benzylazoimide  with  magnesium  phenyl  bromide.  Its  forma¬ 
tion  therefore  corresponds  with  the  two  isodynamic  formulae, 
NHPh-N2*CH2Ph  and  NPh:N-NH-CH2Ph.  With  hydrochloric  acid  at 
0°,  moreover,  it  gives  solely  aniline  hydrochloride  and  benzyl  chloride, 
corresponding  with  the  first  formula,  but,  as  stated  by  Goldschmidt  and 
Holm  (Abstr.,  1888,  685),  it  behaves  with  phenylcarbimide  as  if  it  had 
the  second  of  the  two  formulae. 

Benzylmethyltriazen ,  N3HMe*CH2Ph,  is  the  first  diazoamino- 
compound  prepared  containing  the  nitrogens  combined  on  both  sides 
with  alkyl  groups  ;  prepared  by  the  action  of  magnesium  methyl 
iodide  on  benzylazoimide,  it  is  purified  by  distillation  and  subsequent 
conversion  into  its  silver  derivative,  the  latter  being  then  decomposed 
by  alkaline  aqueous  sodium  sulphide.  It  forms  a  colourless  liquid 
which  does  not  solidify  on  strongly  cooling,  decomposes  slightly  when 
distilled  at  110 — 130°  under  20  mm.  pressure,  and  is  very  readily 
decomposed  by  acids,  even  by  aqueous  carbon  dioxide,  giving  off  the 
whole  of  its  nitrogen.  The  silver  derivative,  C8H1(JN3Ag,  crystallises 
from  ether  in  colourless,  prismatic  needles  and  melts  at  125°;  the 
cuprous  derivative,  C8Hl0N3Cu,  is  also  crystalline  and  melts  at  114°. 

W.  A.  D. 

Diastasic  Coagulation  of  Starch.  Jules  Wolff  and  Auguste 
Fernbach  ( Compt .  rend.,  1905,  140,  95 — 97.  Compare  Abstr.,  1903, 
i,  679;  1904,  i,  211,  228,  294,  374;  this  vol.,  i,  164). — Malt 
extract  which  has  been  heated  to  destroy  the  ainylocoagulase  is  still 
capable  of  causing  diastasic  coagulation  in  starch  paste,  and  this  affords 
further  evidence  in  favour  of  the  theory  already  advanced  by  the 
authors,  namely,  that  in  the  diastasic  formation  of  amylocellulose  the 
coagulation  is  started  by  the  diastase  and  then  proceeds  spontaneously 
(Abstr.,  1904,  i,  374).  The  formation  of  amylocellulose  is  stopped 
altogether  either  by  adding  to  the  starch  paste  excess  of  malt  extract 
or  by  keeping  it  at  a  temperature  of  60° ;  in  each  case,  complete 
saccharification  (liquefaction)  is  produced.  Experiments  conducted  on 
starch  paste  which  had  been  strongly  heated  under  pressure  showed 
that  the  state  of  liquefaction  favourable  to  coagulation  is  equally 
favourable  to  the  diastasic  formation  of  amylocellulose. 


M.  A.  W. 
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Composition  of  Petroleum  Charles  F.  Mabery.  I.  Hydro¬ 
carbons  in  Ohio  Trenton  Limestone  Petroleum.  Charles  F. 
Mabery  and  O.  H.  Palm.  II.  Hydrocarbons  in  Canadian  Petrol¬ 
eum  with  High  Boiling  Points.  III.  Hydrocarbons  in  Santa 
Barbara  Crude  Oil.  IV.  Separation  of  Solid  Paraffin  Hydro¬ 
carbons  from  Petroleum  without  Distillation.  Charles  F. 
Mabery  and  Otto  J.  Sieplein.  V.  The  Solid  Paraffin  Hydro¬ 
carbons  that  collect  in  Oil  Wells  in  Pennsylvania.  VI. 
Composition  of  Commercial  Paraffin.  VII.  Composition  of 
Commercial  Vaseline,  Cosmoline,  and  Similar  Products  (Amer. 
Chem .  J .,  1905,  33,  251 — 292). — I.  It  has  been  shown  previously 
(Abstr.,  1897,  i,  449)  that  the  distillate,  boiling  at  212 — 214°,  from 
Ohio  Trenton  limestone  petroleum  consists  of  dodecane,  C19H26.  A 
study  has  now  been  made  of  the  higher  boiling  portions  of  the  oil,  and  a 
number  of  hydrocarbons  have  been  isolated  by  filtering  the  various 
fractions  at  -  10°  and  purifying  the  filtrates  by  treatment  with 
fuming  sulphuric  acid.  The  results  show  that  Ohio  petroleum  consists 
mainly  of  hydrocarbons  of  the  series  CnH2*+2,  CnH2n,  CnH2n-2,  and 
CnH2„_4,  and  resembles  Pennsylvania  petroleum  in  containing  a  large 
proportion  of  solid  hydrocarbons. 

The  following  hydrocarbons  have  been  separated,  and  their  sp.  gr. 
and  refractive  indices  determined  : 


Sp.  gr.  Refractive 


Series. 

Formula. 

From  fraction  boiling  at 

at  20°. 

index. 

C„H2n  ... 

C1SHM 

211 — 213°  under  atmospheric  pressure 

07970 

1-4350 

5  3  ... 

018H26 

223 — 225 

?  ? 

y  y 

3  3 

0‘8055 

1*4400 

3  3 

014B2S 

138—140 

y  y 

30  mm. 

3  3 

0-8129 

1*4437 

3  3 

c15h30 

152—154 

y  y 

3  3 

3  3 

0-8204 

1  *4480 

3  3 

O16H32 

164—168 

y  5 

3  3 

3  3 

0-8254 

1*4510 

,, 

G17H34 

177—179 

y  y 

’  3 

3  3 

0*8335 

1*4545 

l 

c5 

w 

o 

OigHgg 

198—202 

y ) 

3  3 

3  3 

08471 

1-4614 

?  ? 

O21B40 

213—217 

?  y 

3  3 

3  3 

0-8546 

1*465 

?  > 

G22H42 

224—227 

y  5 

3  3 

3  3 

0*8614 

1-4690 

3  3  *  ‘ 

024P46 

237—240 

i  5 

33 

3  3 

0-8639 

1-4715 

G„H2„_4. . 

023P42 

253—255 

y  9 

3  3 

3  3 

0*8842 

1-4797 

33  •  * 

C24H44 

263—265 

J  j 

3  3 

3  3 

0*8864 

1  -4802 

3  > 

025B46 

275—278 

y  9 

3  3 

3  3 

0-8912 

1-4810 

II.  The  constituents  of  Canadian  Corniferous  limestone  petroleum 
which  distil  below  196°  have  been  shown  (loc.  cit .)  to  be  members  of 
the  series  CnH2„+2,  whilst  above  this  temperature  members  of  the 
series  C„H2„  appear.  By  distilling  the  higher  fractions  the  following 
hydrocarbons  have  been  separated. 

The  hydrocarbon,  C12H24,  boils  at  216°;  its  cAforo-derivative, 
Ci2H23C1,  boils  at  160°  under  15  mm.  pressure  aud  has  a  sp.  gr. 
0*9145  at  20°.  The  hydrocarbon,  C13H26,  boils  at  228 — 230°  under 
15  mm.  pressure  and  has  a  sp.  gr.  0*7979  at  20°  and  nD  1*444;  the 
cAforo-derivative,  C13H25C1,  boils  at  165°  under  15  mm.  and  has  a 
sp.  gr.  0  9221  and  ?iD  1*465.  The  hydrocarbon,  C14H28,  boils  at 
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141 — 143°  under  50  mm.  pressure  and  has  a  sp.  gr.  0*8099  at  20°  and 
nD  1*449  ;  the  chloro- derivative,  C14H27C1,  boils  at  180°  under  15  mm. 
pressure  and  has  a  sp.  gr.  0*9288  at  20°  and  n D  1471  ;  the  dichloro- 
derivative,  C14H2(5C12,  boils  at  197 — 200°  under  15  mm.  and  has  a 
sp.  gr.  1*0066  at  20°  and  nD  1*489.  The  hydrocarbon,  C15H30,  boils  at 
159 — 160°  under  60  mm.  pressure  and  has  a  sp.  gr.  0*8192  at  20°  and 
nD  1*452;  the  cAforo-derivative,  C15H9f)Cl,  boils  at  190°  under  15  mm. 
pre-sure  and  has  a  sp.  gr.  0*9358  at  20°  and  1*455. 

III.  A  sample  of  crude  petroleum  from  Santa  Barbara  County,  Cal., 
which  was  of  particular  interest  owing  to  its  heavy,  viscous  character, 
was  examined  with  the  following  results. 

The  oil  had  a  sp.  gr.  0*9845  at  20°,  and  the  following  composition  : 
S,  0*84  per  cent. ;  N,  1*25  per  cent. ;  C,  86*32  per  cent. ;  H,  11*70  per 
cent.  The  lower  boiling  fractions  of  the  oil  were  found  to  consist  of 
hydrocarbons  of  the  series  C„H27l_2,  whilst  the  higher  fractions  con¬ 
tained  hydrocarbons  of  the  CWH2„_4  and  CnH2„~8  series. 

The  following  hydrocarbons  were  separated  : 


Hydrocarbon. 

Boiling  point  under 
60  mm.  pressure. 

Sp.  gr.  at  20°. 

Refractive  index. 

c13h24 

150—155° 

0*8621 

1*4681 

^16^30 

175—180 

0*8808 

1*470 

C17P3O 

190—195 

0*8919 

1*4778 

6-18  Id  32 

210—215 

0*8996 

1*484 

Q24B44 

250—255 

0  9299 

— 

6^27 14  46 

310—315 

0*9451 

1*5146 

Q29H5O 

340—345 

0*9778 

— 

IV.  In  order  to  demonstrate  that  the  solid  paraffin  hydrocarbons 
are  actually  contained  in  crude  petroleum  and  are  not  formed  by  decom¬ 
position,  a  sample  of  Pennsylvania  petroleum  was  left  in  a  draught  of 
air  until  the  residue  ceased  to  lose  weight  or  change  in  sp.  gr.  On 
cooling  the  product  with  ice,  it  solidified  completely.  When  distilled, 
28  per  cent,  collected  below  300°,  6  per  cent,  below  360°,  leaving  a 
residue  of  66  per  cent,  boiling  above  360°.  The  amount  of  solid 
hydrocarbons  in  the  residue  was  estimated  by  dissolving  it  in  iso - 
amyl  alcohol  and  adding  alcohol  ;  the  precipitate  was  collected  and 
extracted  with  benzene.  On  evaporating  the  benzene  solution,  a 
greenish- black  solid  was  obtaiued  amounting  to  39*6  per  cent,  of  the 
heavy  residue,  or  14  per  cent,  of  the  original  oil  before  evaporation. 
By  repeated  purification,  a  white  substance  was  obtained  which  melted 
at  61°,  had  a  sp.  gr.  0*7966  at  70°,  and  the  composition  of  a  paraffin 
hydrocarbon. 

Y.  The  semi-solid  product  that  collects  in  large  quantities  in  certain 
oil  wells  in  Pennsylvania  has  been  investigated.  The  sample  examined 
was  a  thick  paste  with  sp.  gr.  0*8345  at  60°.  By  fractional  distilla¬ 
tion  and  cooling  the  fraction  with  a  mixture  of  ice  and  salt,  the 
following  solid  hydrocarbons  were  isolated  : 


Hydrocarbon.  Formula.  Melting  point.  Sp.  gr. 

Tetracosane  .  C24H50  50 — 51°  0*7900  at  60° 

Hentriacontane  ...  C31Hg4  66  0*7997  at  70 

Dotriacontane  .  C32H66  67 — 68  0*8005  at  75 


Tetratmcontane  ...  C34H*0  71 — 72  0  8009  at  80 

Pentatriacontane  ...  C3  H72  7  6  0*8  0  52  at  80 
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VI.  A  sample  of  commercial  paraffin  was  distilled  under  40  mm. 
pressure;  the  distillates  collected  between  250°  and  350°,  leaving  a 
residue  of  only  2  per  cent.,  whence  it  is  evident  that  the  solid  hydro¬ 
carbons  of  commercial  paraffin  are  members  of  the  series  CnH2W+2- 
The  following  hydrocarbons  were  isolated  : 


Hydrocarbon.  Formula.  Melting  point.  Sp.  gr. 

Tri-icosane  .  C23H48  48°  0*7886  at  60° 

Tetracosane  .  C24H50  50 — 51  — 

Pentacosane .  C25H52  53 — 54  0*7941  at  60 

Hexacosane  .  C26H54  55 — 56  0*7968  at  60 

Octacosane  .  CosH58  60  — 

Nonacosane  .  62 — 63  — 


VII. — An  examination  of  commercial  vaseline  (Ceroleum)  has  shown 
that  this  substance  consists  of  heavy  oils  which  form  the  high-boiling 
portion  of  Pennsylvania  petroleum,  hydrocarbons  of  the  series  CnH2n, 
CnH2n_2,  and  CnH2*-4>  together  with  solid  paraffin  hydrocarbons. 

E.  G. 

Action  of  Bromine  on  isoButylene.  S.  A.  Pogorzelsky  (J. 
Muss.  Phys .  Chem.  Soc.,  1904,  36,  1486 — 1505). — Linnemannand  Zotta 
(this  Journal,  1872,  476)  only  obtained  isobutylene  bromide  on  the 
interaction  of  bromine  and  isobutylene.  The  compounds  isolated  by 
the  author  as  the  products  of  this  reaction,  carried  out  under  the 
conditions  previously  employed  (this  vol.,i,  165)  in  studying  the  action 
of  chlorine  on  isobutylene,  are  as  follows  :  (1)  a  small  quantity  of  tert.- 
butyl  bromide,  (2)  isobutylene  bromide,  (3)  tribromoisobutane, 

CH2Br  *  CMeBr  •  CH2Br , 

which  is  a  colourless,  heavy  liquid,  boi's  at  103°  under  10  mm.  and  at 
107°  under  14  mm.  pressure,  and  has  the  sp.  gr.  2*2329  at  0°/0°  and 
2T974  at  21°/0°.  When  treated  with  potassium  acetate,  it  yields  the 
bromide-acetate ,  C4H6Br(C2H302),  which  is  a  colourless  liquid  with  a 
pleasant  odour,  boils  at  193 — 194°  under  766  mm.  and  at  96 — 97° 
under  18  mm.  pressure,  and  has  the  sp.  gr.  1*4278  at  0°/0°  and 
1*3997  at  22°/0°.  Hydrolysis  of  this  ester  yields  the  corresponding 
alcohol ,  OH*CH2*CMeICHBr,  as  a  colourless  liquid  which  boils  at 
181 — 183°  under  752  mm.  pressure,  has  the  sp.  gr.  1*5611  at  0°/G°  and 
1*5406  at  18°/0°,  and  energetically  decolorises  bromine  or  potassium 
permanganate. 

In  the  action  of  bromine  on  isobutylene,  there  are  no  unsaturated 
compounds  formed,  as  is  the  case  in  the  interaction  of  chlorine  and  iso¬ 
butylene  ( loc .  cit.). 

When  the  products  of  the  action  of  bromine  on  isobutylene  are  left 
in  contact  with  water,  a-isobutylene  oxide  is  formed  (compare  Kras- 
susky,  Abstr.,  1903,  i,  8). 

The  action  of  bromine  on  isocrotonyl  bromide  gives  the  tribromoi&o- 
butane,  CMe2Br*CHBr2,  which  boils  at  96°  under  14  mm.  pressure  and 
has  the  sp.  gr.  2*2017  at  0°/0°  and  2*1753  at  21°/0°.  When  treated 
with  potassium  acetate,  this  compound  yields  the  unsaturated  dibromide 
prepared  by  Horton  and  Williams  (Abstr.,  1887,  712). 


T.  H.  P. 
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Mercury  Nitroform  and  the  Constitution  of  Salt  Solutions. 

Heinrich  Ley  (. Ber .,  1905,  38,  973 — 978). — Mercury  nitroform  dis~ 
solves  in  ether,  benzene  and  its  homologues,  ethyl  acetate,  ethyl  oxalate, 
chloroform,  carbon  tetrachloride,  and  lactic  acid,  giving  colourless 
solutions  ;  with  alcohols,  aliphatic  ketones,  acetic  acid,  dichloroacetic 
acid  and  nitriles,  feebly  yellow  solutions  are  obtained,  whilst  the  solu¬ 
tions  in  pyridine  and  water  are  strongly  yellow.  The  solutions  in 
pyridine  and  water  have  a  considerable  electrical  conductivity,  which 
is  increased  on  dilution,  especially  in  the  case  of  water.  It  is  assumed 
that  the  colourless  solutions  contain  the  compound  Hg[C(N02)3]2,  and 
the  yellow  solutions  the  coloured  dissociating  compound 

Hg[0-N0:C(N02)2]2.  _ 

Mercury  nitroform  combines  with  triethylamine  to  form  the  additive 
compound  C2012N6Hg,C6H15N,  which  is  so  stable  that  it  can  be 
recrystallised  from  water.  W.  A.  D. 

Ferric  Ethoxide.  Paul  Nicolardot  ( Compt .  rend.,  1905,  140, 
857 — 859). — Grimaux  (Abstr.,  1884,  573)  has  stated  that  when  sodium 
ethoxide  is  added  to  a  solution  of  anhydrous  ferric  chloride  in  absolute 
alcohol,  pure  sodium  chloride  is  precipitated  and  ferric  ethoxide  remains 
in  solution.  The  author  finds  that  the  precipitate  is  by  no  means  pure 
sodium  chloride,  but  that  it  contains  very  considerable  quantities  of 
iron.  The  alcoholic  solution,  moreover,  always  contains  sodium.  The 
conclusion  is  drawn  that  ferric  ethoxide  is  not  present  in  the  alcoholic 
solution,  and  that  there  is  no  reason  to  assume  the  existence  of  such  a 
substance.  H.  M.  D. 

Esters  of  Phosphorous  Acid.  Alexander  Arbusoff  (Ber.,  1905, 
38,  1171 — 1173). — The  esters  of  the  type  P(OR)3  which  have  been 
hitherto  described  are  really  mixtures  of  the  three  esters  P(Oft)3, 
P(OR)2‘OH  and  PO(OR)3.  The  following  substances  were  obtained  pure 
by  a  lengthy  fractional  distillation,  under  diminished  pressure,  of  the 
crude  products  : 


Substance. 

B.  p.  under 

760  mm. 

B.  p.  under 

8 — 10  mm. 

Sp.  gr.  at  0°. 

P(OMe)3  . 

111—112° 

— 

1-0790 

P(OEt)3  . 

155—156 

49° 

0-9777 

P(OPra)3  . 

206—207 

83 

0-9705 

P(OPr@)s . 

— 

60—61 

0*9361 

P(OMe)3*OH  . 

— 

56*5 

1*2184 

P(0Et)2*0H  . 

187—188 

72 

1*0912 

P(OPra)2*OH  . 

..  — 

91 

1*0366 

P(OPr0)2*OH  . 

— 

74—75 

1*0159 

PO(OMe)3  . 

192—193 

72—73 

1*2148 

PO(OEt)3  . 

215—216 

98—98*5 

1-0897 

PO(OPra-)3  . 

— 

120*5—121*5 

1*0282 

PO(OPr0)3  . 

— 

95—96 

1*0054 

PO(OC4Hb)swo  .... 

— 

135—136 

0*9698 

The  esters  P(OC4H9)3  and  P(OC4H9)2*OH,  derived  from  isobutyl 
alcohol,  could  not  be  separated  ;  the  mixture  is  a  liquid  boiling  at 
103 — 104°  under  9  mm.  pressure  and  having  a  sp.  gr.  0*9275  at  0°/0°. 

The  esters  of  the  type  P(OR)3  differ  from  those  having  the  formulae 
P(OR)2*OH  and  PO(OR)3  by  forming  definite  compounds  with  the 
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cuprous  haloids.  The  following  table  gives  the  properties  of  a  series 
of  these  compounds  : 


CuCl-compound. 

CuBr-compound. 

Cul-compound. 

Substance. 

M.  p. 

M.  p. 

M.  p. 

P(OMe)3,  CuX . 

190—192° 

180-182° 

175—177° 

2P(OMe)„CuX  ... 

— 

— 

69—70 

P(OEt)„CuX . 

Liquid 

27—28 

109—110 

P(OPra)3,CuX  ... 

Liquid 

Liquid 

64—65 

P(OPr%CuX  ... 

112—114 

149—150 

184—185 

P(OC4H„)„CnX... 

Liquid 

Liquid 

— 

P(OPh)3,CuX . 

95—96 

90*5 — 91*5 

— 

2P(OPh)3,CuX  ... 

73—77 

73—75 

W.  A.  D. 

Nomenclature  of  Compounds  of  Variable  Constitution. 
Arthur  Hantzsch  ( Ber .,  1905,  38,  998 — 1004). — The  author  points 
out  the  necessity  of  having  a  simple  and  definite  nomenclature  for 
compounds  which  undergo  intramolecular  changes,  and  more  particu¬ 
larly  for  acids  and  pseudo -acids,  bases  and  pseudo-bases. 

Examples  are  quoted  to  indicate  the  unsatisfactory  nature  of  the 
present  nomenclature.  The  author  suggests  the  adoption  of  the  fol¬ 
lowing  in  the  case  of  pseudo-acids  and  the  isomeric  true  acids  : 

(1)  If  the  name  at  present  in  use  refers  to  the  pseudo-acid,  the 
prefix  aci-  attached  to  this  name  will  designate  the  true  acid. 

The  enolic  derivatives  of  aldehydes  and  ketones  would,  therefore, 
according  to  this  system  be  termed  ac7-aldehydes  and  aci-ketones,  for 
example,  aci-dibenzoylacetone,  ac^-diketopentamethylene.  Ethyl  /3- 
hydroxycrotonate  is  termed  ethyl  aci- acetoacetate  ;  hydroxymethylene 
compounds  are  termed  aci-formyl  compounds  ;  salts  of  phenolphthalein 
are  derivatives  of  acf-phenolphthalein  ;  acid  amides  and  imides  give 
salts  of  aci-amides  and  aci-imides.  Many  other  examples  are  men¬ 
tioned. 

In  the  event  of  this  nomenclature  being  adopted,  it  would  be 
necessary  to  alter  the  nomenclature  of  the  diacipiperazines  to  diketo- 
piperazines  or  piperazones. 

(2)  If  the  name  at  present  in  use  refers  to  the  true  acid,  the  prefix 
pseudo-  attached  to  this  name  will  designate  the  pseudo-acid.  Ex¬ 
amples  of  the  application  of  this  nomenclature  are  quoted.  Colourless 
violuric  acid  is  pseudo -viol uric  acid.  Cyanuric  acid  and  uric  acid 
are  pseudo-c yanuric  acid  and  pseudo- uric  acid  respectively  on  the 
assumption  that  they  do  not  possess  hydroxyl  groups. 

It  is  accordingly  necessary  to  distinguish  sharply  between  pseudo - 
and  iso-com pounds.  A.  McK. 

Preparation  of  Acetyl  Hydrogen  Peroxide.  Parke,  Davis 
&  Co.  (D.R.-P.  156998). — When  benzoyl  acetyl  peroxide  is  dissolved 
in  water,  hydrolysis  takes  place  according  to  the  equation 
20Bz,OAc  +  H20  =  02Bz5?  +  HOAc  +  OAc*OH.  The  benzoyl  peroxide 
is  insoluble,  and  the  solution  of  acetyl  hydrogen  peroxide  and  acetic 
acid  may  be  employed  directly  for  antiseptic  purposes.  C.  H.  D. 
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Role  of  Sulphuric  Acid  when  Acetylating  with  Acetic 
Anhydride.  Otto  Stillich  ( Ber .,  1905,  38,  1241 — 1246). — By  the 
interaction  of  concentrated  sulphuric  acid  and  acetic  anhydride,  acetyl 
sulphuric  acid  is  primarily  formed  at  low  temperatures  ;  at  higher 
temperatures,  it  rapidly  changes  to  sulphoacetic  acid.  3-p-Nitrophenyl- 
2-methyl-6-nitrodihydroquinazoline  forms  a  sulphoacetate,  decompos¬ 
ing  at  268°,  and  an  acetylsulphate  decomposing  at  213°  (compare 
Abstr.,  1903,  i,  864). 

The  ethyl  sulphate  of  nitrophenyJmethylnitrodihydroquinazoline 
crystallises  in  faintly  yellow  prisms  which  sinter  at  252°  and  decom¬ 
pose  at  257 — 259°. 

Barium  sulphoacetate  forms  hydrogen  sulphide,  carbon  dioxide,  and 
a  gas  with  a  marked  odour  when  heated  at  350°  in  a  metal  bath. 
Sulphoacetic  acid,  obtained  by  decomposing  the  lead  salt  with 
hydrogen  sulphide,  melts  at  84 — 86°  and  decomposes  at  245°. 

E.  F.  A. 

Natural  Heptadecoic  Acid.  David  Holde,  Leo  Ubbelohde,  and 
Julius  Marcusson  (Ber.,  1905, 38, 1247 — 1 258). — The  heptadecoic  acids, 
melting  between  53°  and  57°,  described  as  occurring  naturally  in  olive 
oil  (Holde,  Abstr.,  1903,  i,  140),  pig  fat  (Kreis  and  Hafner,  Abstr., 
1903,  i,  788),  datura  oil  (Gerard,  Abstr.,  1890,  1395),  and  palm  fat 
(Nordlinger,  Zeit.  angew,  Chem .,  1892,  110),  have  been  subjected  to 
very  careful  fractionation  with  magnesium  acetate  in  alcoholic 
solution  and  subsequent  repeated  crystallisation  or  distillation  in  a 
vacuum.  They  are  shown  in  every  case  to  be  a  mixture  of  palmitic, 
stearic,  and  other  acids  containing  an  even  number  of  carbon  atoms. 

E.  F.  A. 

Elaidin  and  Elaidic  Acid.  Gawalowski  (Chem,  Centr .,  1905,  i, 
804  ;  from  Pharm..  Post ,  38,  97 — 98). — On  applying  the  elaidin  test 
to  a  commercial  oleic  acid  having  a  sp.  gr.  0*934,  melting  point  30*7°, 
and  solidification  point  27°,  and  containing  4  per  cent,  of  unsaponifi- 
able  matter,  a  mixture  of  a  solid  and  a  liquid  elaidic  acid  was 
obtained  at  17°. 

The  solid  acid,  amounting  to  60  per  cent.,  was  nearly  colourless  and 
of  tallowy  odour,  and  had  the  sp.  gr.  0*930,  melting  point  38°,  and 
solidification  point  23°,  and  contained  0*3  per  cent,  of  unsaponifiable 
matter.  The  liquid  acid,  amounting  to  30  per  cent.,  was  colourless 
and  of  faint  fatty  odour,  and  had  the  sp.  gr.  0*936,  melting  point 
16*5°,  solidification  point  14*9°,  and  contained  16*2  per  cent,  of  un¬ 
saponifiable  matter. 

The  author  designates  the  solid  stereo-elaidic  and  the  liquid  oleo- 
elaidic  acid.  G.  D.  L. 

d-Lactic  Acid.  Emile  Jungfleisch  and  Marcel  Godchot  ( Compt . 
rend.,  1905,  140,  719 — 721.  Compare  Abstr.,  1904,  i,  645,  796). — 
The  racemisation  observed  when  quinine  d-lactate  is  converted  into 
the  corresponding  zinc  salt  (compare  Abstr.,  1904,  i,  796)  is  due  to 
the  prolonged  action  of  the  barium  hydroxide,  and  can  be  avoided 
by  using  cold  saturated  solutions  of  the  salt  and  reagents  in  equiva- 
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lent  quantities ;  crystalline  zinc  d-lactate  thus  prepared  has  the 
composition  Zn(C3H503)2,2H20,  and  the  rotatory  power  of  its  aqueous 
solutions  increases  with  the  dilution,  solutions  containing  5*0,  2*5, 
1*25,  and  0*512  grams  of  salt  per  100  c.c.  of  solution  have  [a]D 
-  6*0°,  -  8*0°,  -  1 1  "1°,  and  -  13*35°  respectively  at  15°.  d-Lactic  acid, 
obtained  by  Krafffc  and  Dijes’  method  (Abstr.,  1896,  i,  84)  or  by  a 
more  simple  process  not  yet  described,  crystallises  in  radiating  clusters 
of  prismatic  needles  melting  at  25 — 26°,  or  7°  or  8°  higher  than  the 
racemic  acid  *  aqueous  solutions  of  the  pure  acid  are  dextrorotatory, 
the  value  of  [a]D  diminishing  as  the  dilution  increases,  thus  solutions 
containing  10*458,  5*022,  2*511,  or  1*527  grams  of  C3H603  per  100  c.c. 
have  [a]D  +3*82°,  +3*33°,  +2*67°,  or  +2*61°  respectively  at  15°. 
Wislicenus  (compare  Abstr.,  1873,  57  ;  1874,  249  ;  1876,  561)  also 
observed  the  variation  of  [a]D  with  the  concentration  in  the  case  of 
cf-lactic  acid  and  its  zinc  salt,  but  as  he  employed  concentrated 
solutions  which  had  been  made  for  some  time,  it  is  probable  that  the 
changes  in  the  rotation  were  due  to  the  presence  of  ^dactyl-lactic  acid 
which  the  author  has  shown  to  be  formed  when  aqueous  solutions 
of  d-lactic  acid  are  evaporated,  and  has  [a]D  —150°;  and  not,  as 
suggested  by  Wislicenus,  to  the  presence  of  the  cf-lactide,  which  has 
[o]D  -300°. 

Correction. — The  values  for  [a]D  given  previously  (compare  Abstr., 
1904,  i,  796)  are  not  correct  and  require  to  be  multiplied  by  the  factor 
4*332.  M.  A.  W. 

Bthoxycrotonic  Acid  and  Ethylerythritic  Acid.  Robert 
Lespieau  ( Compt .  rend.,  1905,  140,  723  —  724). — Ethyl  y-ethoxy - 
crotonate ,  OEt'CH^CHICH’CO^Et,  obtained  by  distilling  under  reduced 
pressure  ethyl  /3-hydroxy-y-ethoxy butyrate  (compare  this  vol.,  i,  255) 
with  phosphoric  oxide,  boils  at  201 — 203°  under  760  mm.  pressure, 
and  on  saponification  yields  y -ethoxy crotonic  acid , 

OEt*  CH2*  CH :  CH  •  C02H, 

a  colourless,  crystalline  solid  melting  at  45°,  boiling  at  145 — 146° 
under  26  mm.  pressure,  and  dissolving  in  ether,  light  petroleum, 
benzene,  or  alcohol.  a-C  yano-y-ethoxypropylene  (y-ethoxycrotononitrile), 
OEt*CIi2#OH.'CH,CN’,  obtained  by  distilling  /?-hydroxy-y-ethoxybu tyro- 
nitrile  with  phosphoric  oxide,  is  a  colourless  liquid  which  boils 
at  190 — 191°  under  750  mm.  pressure,  solidifies  in  liquid  methyl 
chloride,  and  readily  combines  with  1  mol.  of  hydrogen  chloride, 
y -Ethylerythritic  acid ,  0Et*CH2,[CH*0H]2*C09H,  obtained  by  oxidising 
barium  y-ethoxycrotonate  with  barium  permanganate  at  0°,  crystallises 
from  benzene  and  melts  at  90 — 92°.  M.  A.  W. 

Condensation  of  Leevulic  Acid  with  fsoButaldehyde.  Fritz 
Meingast  ( Monatsh .,  1905,  26,  265 — 277). — When  boiled  with  dilute 
sodium  hydroxide  in  a  reflux  apparatus,  zsobutaldehyae  and  lsevulic 
acid  condense  to  form  isobutylidenelsevulic  acid  and  octoglycol  (Fossek, 
Abstr.,  1884,  832).  iso Butylidenelcevulic  acid, 

CHPr^:CH-C0-CH2*CH2-C02H, 

is  a  yellow,  odourless  oil,  which  decomposes  at  about  230°  under 
10  mm.  pressure,  and  with  bromine  in  chloroform  solution  forms  an 
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unstable  dibromide.  The  calcium ,  (C9H1303)2Ca,  and  the  silver , 
C9H1303Ag,  salts  were  analysed  •  the  ethyl  ester,  formed  from  the  acid 
by  the  action  of  alcohol  and  sulphuric  acid,  is  a  yellow  liquid  which 
boils  at  150 — 155°  under  16  mm.  pressure.  In  aqueous  sodium  car¬ 
bonate  solution,  isobutylidenelsevulic  acid  is  oxidised  by  permanganate 
in  the  cold  to  fsobutyric  and  succinic  acids.  G.  Y. 

Acetyl-lactic  [a-Acetoxypropionic]  Acid.  Victor  Auger 
( Compt .  rend.,  1905,  140,  938 — 939). — a-Acetoxypropionic  acid,  pre¬ 
pared  by  heating  calcium  lactate  or  lactic  acid  with  acetyl  chloride,  or 
lactic  acid  with  acetic  anhydride,  forms  colourless,  deliquescent  crystals, 
melting  at  39 — 40°  and  boiling  at  167 — 170°  under  78  mm.  or 
148 — 150°  under  50  mm.  pressure  ;  its  aqueous  solution  is  stable,  but 
as  it  is  readily  hydrolysed  by  metallic  hydroxides,  even  in  the  cold,  it 
is  not  possible  to  prepare  its  salts  in  a  pure  state.  An  attempt  to 
prepare  the  acid  by  the  hydrolysis  of  ethyl  a-acetoxy propionate  (com¬ 
pare  Wislicenus,  Annalen ,  1863,  75,  61)  was  unsuccessful,  and  the 
compound  melting  at  166°,  obtained  by  Siegfried  (compare  Abstr., 
1890,  128)  from  meat  extract,  was  probably  a  polymeride  or  stereoiso- 
meride  of  the  acid  described  above.  M.  A.  W. 


Action  of  Allyl  Iodide  on  Ethyl  Succinate  in  presence  of  Zinc. 
y-Diallylbutyrolactone.  Alexander  Kasansky  (J.  pr.  Chem ., 
1905,  [ii],  71,  249 — 257). — A  mixture  of  1  mol.  of  ethyl  succinate  and 
2  mols.  of  allyl  iodide  was  added  to  a  mixture  of  finely  granulated 
zinc  and  ether  in  a  retoit  cooled  by  ice  ;  after  one  month,  water  was 
added  and  the  product  extracted  with  ether  and  distilled.  The  frac¬ 
tion  boiling  at  244 — 250°  contained  ethyl  y-hydroxy-y-diallybutyrate  \ 
that  boiling  at  250 — 270°  contained  y-diallylbutyrolactone. 


y-Diallylbutyrolactone ,  GH2<^qj^3^q£^>0,  is  a  viscid  liquid  which 

boils  at  266 — 267°,  and  with  aqueous  alkali  hydroxides,  baryta,  or 
calcium  hydroxide  yields  the  corresponding  salts  of  y-hydroxy-y-diallyl- 
butyric  acid.  With  bromine  in  carbon  tetrachloride  solution,  the  lac¬ 
tone  forms  a  tetrabromide,  C4H402(C3H5Br2)2,  which  crystallises  in 
long,  thin,  white,  rectangular  plates,  melts  at  125 — 127°,  and  is  highly 
refractive.  With  hydrogen  iodide,  under  cooling,  the  lactone  forms 
y-iodo-y-diallylbutyric  acid ,  C(C8H5)2I,CH2*CH2*C02H,  which  is  an  oil, 
and  is  reduced  by  sodium  amalgam  in  alcoholic  sulphuric  acid  to 
y -diallylbutyric  acid.  This  is  a  liquid  which  boils  at  264 — 267°;  the 
sodium  and  silver  salts  are  described.  With  bromine  in  carbon  tetra¬ 
chloride  solution,  y-diallylbutyric  acid  forms  a  tribromolactone, 


CH(C3H5Br2)-C3H6Br 
CtJ2-CH2 - CCK  ’ 

a  reddish-brown,  viscid  liquid  which  fumes  when  anhydrous. 

The  oxidation  of  y-diallylbutyro’actone  by  potassium  permanganate 
in  aqueous  solution,  under  cooling,  leads  to  the  formation  of  a  dibasic 
lactonic  acid,  which  was  isolated  in  the  form  of  its  calcium  salt, 


co<ch2-ch2  ch2.coo 

X) - CH-CH--COCK 


G.  Y. 
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Influence  of  the  Bthylenic  Linkage  in  an  [Optically] 
Active  Molecule.  Jules  Minguin  ( Compt .  rend.y  1905,  140, 
946 — 948). — The  increased  rotatory  power  of  those  derivatives  of 
optically  active  substances  which  contain  an  ethylenic  linkage  has 
already  been  observed  by  Haller  (Abstr.,  1891,  1498  ;  1903,  i, 
503,  563,  628),  Haller  and  Muller  (Abstr.,  1899,  ii,  622),  Eijkmann 
(Abstr.,  1891,  919),  Zelinsky  (Abstr.,  1902,  i,  2,  597),  Rupe 
(Abstr.,  1903,  i,  565),  and  by  the  author  (Abstr.,  1903,  i,  428; 
1904,  i,  330  ;  this  vol.,  i,  130),  and  in  the  present  paper  it  is 
shown  that  the  esters  of  amyl  alcohol  or  borneol  have  rotations 
which  vary  with  the  nature  of  the  acid,  being  higher  in  the 
case  of  the  unsaturated  than  in  the  case  of  the  saturated  acids. 
Amyl  succinate,  maleate,  and  fumarate  gave  a  4-  9°0',  +  11°30', 
+ 15°40'  respectively  in  20  cm.  tubes,  and  amyl  butyrate  and 
crotonate  gave  a  *f2°46'  and  +3°30'  in  10  cm.  tubes  (compare 
Guye,  Abstr.,  1895,  i,  202,  318;  Walden,  Abstr.,  1897,  ii,  3).  These 
esters  were  prepared  by  heating  amyl  alcohol  and  the  corresponding 
acid,  and  the  amyl  alcohol  regenerated  from  the  esters  was  identical 
in  optical  activity  with  the  original.  Bornyl  succinate  and  fumarate 
in  alcoholic  solution,  0*392  gram  in  25  c.c.  of  alcohol,  gave  a  -  1°22' 
and  -  1°42'  respectively  in  20  cm.  tubes,  and  bornyl  butyrate  and 
crotonate  in  alcoholic  solution,  1*40  gram  in  25  c.c.  of  alcohol,  gave 
a  -  4°30',  -  4°44'  respectively  in  20  cm.  tubes.  M.  A.  W. 

Action  of  Sulphuric  Acid  on  Organic  Acids.  William  Oechsnee 
de  Coninck  and  Raynaud  ( Ghem .  Centr.y  1905,  i,  671  ;  from  Rev .  gen. 
C him.  pure  appl.y  8,  61 — 62.  Compare  Abstr.,  1903,  i,  231,  457). — A 
higher  acid  containing  a  OH  group  is  less  stable  towards  hot  sulphuric 
acid  than  one  having  a  CH2  group ;  a  larger  number  of  CH2  groups  or 
a  longer  chain  also  diminishing  the  stability.  When  the  acids  are 
gradually  heated  with  an  excess  of  glycerol,  the  gases  evolved  being 
led  through  concentrated  sulphuric  acid,  sebacic  acid  gives  a  little 
carbon  dioxide,  glutaric  and  suberic  acids  are  not  decomposed,  but  the 
sulphuric  acid  becomes  brownish-red  and  orange-red  respectively. 
Ethyl-,  methylethyl-,  and  isopropyl-malonic  acids  readily  yield  carbon 
dioxide ;  methylmalonic  acid  and  its  ethyl  ester  decompose  more 
easily,  alcohol  and  propionic  acid  being  also  formed  from  the  latter 
substance.  Anisic  acid  is  not  decomposed,  but  the  sulphuric  acid  is 
coloured  bright  red ;  mucic  and  quinic  acids  are  slowly  decomposed, 
Bordeaux  and  reddish-pink  colours  respectively  being  produced. 
Alcohol  is  given  off  and  a  wine-red  coloration  of  the  acid  produced  by 
ethyl  formate,  ethyl  acetate  being  equally  stable.  G.  D.  L. 

Dimethyladipic  and  Trimethyladipic  Acids.  William  A.  Noyes 
and  Howard  W.  Doughty  ( Ber.y  1905,  38,  947 — 950.  Compare  Abstr., 
1901,  i,  631). — The  acids  previously  described  as  di-  and  tri-methyl 
adipic  acids  are  now  shown  to  be  respectively  /3-isopropyl-  and  amethyl- 
/?-isopropyl-glutaric  acids  (Blanc,  Abstr.,  1904,  i,  647  ;  Howies,  Thorpe, 
and  Udall,  Trans.,  1900,  77,  942).  A  claim  for  priority  in  obtaining 
compounds  with  a  trimethylcycfopentane  ring  from  camphor  is  made 
(compare  Perkin  and  Thorpe,  Trans.,  1904,  85,  128).  J.  J.  S. 
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Camphoric  Acid.  XIV.  Derivatives  of  Trimethylparaconic 
Acid.  William  A.  Noyes  ( Amer .  Chem.  J.,  1905,  33,  356 — 365. 
Compare  Noyes  and  Patterson,  Abstr.,  1902,  i,  741). — An  improved 
method  is  described  for  the  preparation  of  trimethylparaconic  acid. 

When  diethyl  trimethylitamalate  is  treated  with  phosphorus 
tribromide,  ethyl  trimethylparaconate  is  produced,  which  crystallises  in 
needles,  melts  at  34 — 35°,  and  boils  at  150 — 152°  under  23  mm. 

.CO — CMe0 


pressure,  Trimethylparaconyl  chloride ,  o< 


CHo'CMe-COCI, 


is  a 


crystalline  substance  which  melts  at  139 — 140°  and  is  only  slowly 
decomposed  by  water.  The  amide  melts  at  241 — 243°  and  is 
sparingly  soluble  in  water,  alcohol,  ether,  or  benzene.  When  tri¬ 
methylparaconic  acid  is  heated  with  excess  of  barium  hydroxide 
solution,  barium  trimethylitamalate  is  produced.  If  trimethylparaconyl 
chloride  is  heated  with  bromine  in  a  sealed  tube,  the  corresponding 
bromide  is  obtained,  which  melts  at  125°,  is  sparingly  soluble  in  ether, 
and  when  heated  with  alcohol  at  230°  yields  ethyl  trimethylparaconate 
together  with  the  free  acid. 

An  attempt  was  made  to  prepare  ethyl  hydroxytrimethyladipate 
lactone  by  the  electrolysis  of  a  mixture  of  potassium  trimethylpara¬ 
conate  and  potassium  ethyl  succinate,  but  the  product  consisted  of  a 
mixture  of  esters  containing  a  large  proportion  of  ethyl  adipate 
together  with  a  small  quantity  of  a a-dimethyl-$-methylervebutyrolactone, 

^  SjO — CMe9  ,  .  ,  .  . ,  ,  x 

1  A.  »  which  is  an  oily  substance,  volatile  with  steam, 

w  if.  2*  CHg 

sparingly  soluble  in  water,  and  instantly  oxidised  by  potassium 
permanganate ;  the  silver  salt  of  the  corresponding  hydroxy-acid  was 
prepared  and  analysed. 

aafi-Trimethylbutyrolactone ,  0< ^  i  J  ,  obtained  by  the  reduc- 

II  ^  ^  xl  i\j  0 

tion  of  ethyl  trimethylparaconate,  melts  at  37°  and  boils  at  211 — 212°  ; 
the  silver  salt  of  the  corresponding  hydroxy-acid  was  prepared  and 
analysed. 

By  the  action  of  trimethylparaconyl  chloride  on  ethyl  sodiomalonate, 
ethyl  ditrimethylparaconylmalonate , 

•oSl~>CMe‘  co)'Ac°2Et)2> 

is  obtained,  which  forms  small,  compact  crystals  and  melts  at  162 — 163°, 
together  with  ethyl  trimethylparaconylmalonate , 

CO<^->OMe-CO-OR(^t)2> 

which  boils  at  250 — 255°  under  60  mm.  pressure  and  is  converted  by 
concentrated  sodium  hydroxide  solution  into  a  sparingly  soluble 
sodium  salt. 

By  the  action  of  acetic  anhydride  on  barium  trimethylitamalate, 
acetyltrimethylitamalic  anhydride ,  CO^Q^Q^CMe’CIIg’OAc,  is 
produced,  which  boils  at  185 — 195°  under  20  mm.  pressure  ;  trimethyl¬ 
paraconic  anhydride ,  ^>CMe*C0^20,  which  is  also  pro- 


o 
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duced  in  this  reaction,  forms  small,  granular  crystals,  melts  at 
154 — 155°,  and  can  also  be  prepared  by  boiling  trimethyl paraconic 
acid  with  acetic  anhydride.  E.  G. 


Combination  of  Hydrogen  Bromide  with  Itaconic  Anhydride. 

Longinus  Ilsky  (J.  Russ.  Phys.  Chem .  8oc.,  1905,  37,  116 — 118). — 
The  action  of  hydrogen  bromide  on  itaconic  anhydride  in  chloroform 
solution  and  in  complete  absence  of  water  yields:  (1)  bromopyro- 
tartaric  acid,  melting  at  134 — 135°,  and  (2)  bromopyrotartaric  anhydride , 


pr) _ o 

ch2b,ch<oh.i0’ 

melting  at  55- 
acetic  acid. 


which  separates  from  chloroform  in  crystals 


-56°  and  has  the  normal  molecular  weight  in  freezing 

T.  H.  P. 


Action  of  Methyl  and  Ethyl  Chloro- oxalates  on  Cyanoacetic 
Esters.  R.  Trimbach  (Bull.  Soc.  chim .,  1905,  [iii],  33,  372 — 375). — 
Ethyl  cyano-oxalacetate,  C02Et,C0tCH(CN)*C02Et,  prepared  by  the 
action  of  ethyl  chloro-oxalate  on  the  sodium  derivative  of  ethyl  cyano- 
acetate,  melts  at  96°  (compare  Bertini,  Abstr.,  1901,  i,  776).  Methyl 
ethyl  cyano-oxalacetate ,  C02Me’C0*CH(CN)*C02Et,  similarly  obtained 
from  methyl  cyanoacetate,  melts  at  102°.  The  ethyl  propyl  ester , 
C02Pra*C0*CH(CN)’C02Et,  melts  at  59°  and  the  analogous  ethyl  iso- 
butyl  ester  at  58°. 

Methyl  cyano-oxalacetate ,  C02Me#C0*CH(CN)*C02Me,  prepared  by 
the  action  of  methyl  chloro-oxalate  on  methyl  cyanoacetate,  melts  at 
108°,  the  methyl  ethyl  ester,  C02Et,C0*CH(CN)*C02Me,  at  85°,  and  the 
methyl  propyl  and  methyl  iso  butyl  esters  at  73°  and  65°  respectively. 

T.  A.  H. 


Ester-acids  of  Sulphur-substituted  Carbonic  Acids  with 
Aliphatic  Hydroxy-acids.  B.  Holmberg  (J.  pr.  Chem.,  1905,  [ii], 
71,  264 — 295.  Compare  Troger  and  Volkmer,  this  vol.,  i,  15 ;  Biilmann, 
Dissert .,  Copenhagen,  1904). — Diethyl  xanthoformate ,  OEt*CS‘S*C02Et, 
is  formed  by  the  action  of  potassium  xanthate  on  ethyl  chlorocarbonate, 
in  aqueous  solution,  cooled  by  ice.  On  distilling  the  product  under 
reduced  pressure,  a  crystalline  residue,  probably  diethyl  xanthosulpho- 
formate  (Welde,  this  Journal,  1877,  ii,  314),  is  obtained.  Diethyl 
xanthoformate  is  a  yellow  oil,  which  boils  at  133°  under  18  mm.,  or  at 
149°  under  50  mm.  pressure,  and  has  a  sp.  gr.  1*180  at  20°/4°  and  ns& 
1*527  at  the  laboratory  temperature. 

Ethyl  xanthoacetic  acid  (ethyl  sulphothiocarboglycollic  acid), 

0Et*CS-S*CH2*C02H, 

is  obtained  in  the  form  of  its  potassium  salt  by  the  action  of  potassium 
ethyl  xanthate  on  potassium  chloroacetic  acid  in  cooled  aqueous  solu¬ 
tion.  The  acid  crystallises  in  long,  colourless  prisms,  melts  at 
57*5 — 58°,  and  has,  with  =378,  a  conductivity  K  0*0649. 
The  sodium ,  calcium  (with  4H20),  barium  (with  1^H20),  and 
magnesium  (with  4H20)  salts  are  described.  The  methyl  ester, 
0Et*CS*S*CH2*C02Me  (Troger  and  Volkmer,  loc .  cit .),  boils  at  154° 
under  24  mm.  pressure  and  has  a  sp.  gr.  1*218  at  20°/ 4°,  and 
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1*535.  Diethyl  xanthoacetate ,  OEt’CS^CH^CC^Et,  is  a  yellow  oil, 
which  boils  at  157°  under  20  mm.  pressure  and  has  a  sp.  gr.  1*179  at 
20°/4°,  and  1*523.  With  potassium  hydroxide  in  alcoholic  solu¬ 
tion,  ethyl  xanthoacetic  acid  yields  potassium  ethyl  thiocarbonate, 
OEt*COSK,  and  potassium  thioglycollate.  When  heated  in  aqueous 
solution  on  the  water-bath,  potassium  ethyl  xanthoacetic  acid  yields 
potassium  thioglycollate,  ethyl  alcohol,  carbon  dioxide,  and  hydrogen 
sulphide  ;  if  the  solution  is  cooled  before  the  evolution  of  gas  has 
ceased,  the  intermediate  product,  trithiocarbodiglycollic  acid,  is 
obtained.  With  aqueous  ammonia  at  the  ordinary  temperature,  ethyl 
xanthoacetic  acid  yields  xanthamide  and  thioglycollic  acid. 

Methyl  xanthoacetic  acid ,  OMe^CS’S’CH^COgH,  is  obtained  in  the 
form  of  its  potassium  salt  by  the  action  of  potassium  methyl  xanthate 
on  potassium  chloroacetate.  The  acid  crystallises  in  colourless  needles, 
melts  at  38°,  and  is  decomposed  by  water  or  potassium  hydroxide  in  a 
similar  manner  to  ethyl  xanthoacetic  acid.  The  barium  salt  (with 
4H20)  crystallises  in  plates  ;  the  ethyl  ester,  0Me*CS,S,CH2,C02Et, 
is  a  yellow  oil,  which  boils  at  158°  under  32  mm.  pressure  and  has  a 
sp.  gr.  1*225  at  20°/4°  and  nNa  1*535. 

Ethyl  xantho-a-propionic  acid  (Troger  and  Volkmer,  loc .  cit.),  from 
potassium  ethyl  xanthate  and  potassium  a-bromopropionate,  crystallises 
in  small,  colourless,  prismatic  plates  and  melts  at  49° ;  the  calcium 
salt,  (0Et*CS#S’CHMe*C02)2Ca,2H20,  crystallises  in  colourless, 
prismatic  needles.  Trithiocarbodilactic  and  thiolactic  acids  are  formed 
by  the  action  of  hot  water  on  ethyl  xantho-a-propionic  acid  and  its 
salts. 

Ethyl  xantho-fi-propionic  acid ,  0Et*CS*S*CH2*CH2*C02H,  obtained 
from  /3-iodopropionie  acid  and  potassium  xanthate,  crystallises  in 
colourless,  prismatic  needles,  and,  when  acted  on  by  ammonia,  yields 
/2-thiolactic  acid  and  fi-dithiodilactic  acid .  which  melts  at  156 — 157°. 
The  sodium  (  4-  3H20)  and  the  calcium  ( +  3H20)  salts  are  described. 

The  action  of  ethyl  chlorocarbonate  on  potassium  trithiocarbonate  in 
aqueous  solution  leads  to  the  formation  of  ethyl  thiodicarbonate, 
(OEt*CO)2S  (Meyer,  Ber 1869,  2,  297),  which  boils  at  119°  under 
24  mm.  pressure,  has  a  sp.  gr.  1*123  at  20°/4°,  and,  when  shaken 
with  aqueous  ammonia  of  sp.  gr.  0*90,  yields  hydrogen  sulphide  and 
urethane. 

Trithiocarbodiglycollic  acid,  CS(S*CH2*C02II)2,  is  formed  by  the 
action  of  potassium  chloroacetate  on  potassium  trithiocarbonate  in 
aqueous  solution,  cooled  by  water,  and  addition  of  sulphuric  acid  to 
the  product.  It  crystallises  in  thin,  yellow  leaflets  or  in  rhombic 
plates  and  molts  at  173*5 — 174°.  The  potassium,  sodium  (  +  3H20), 
sodium  hydrogen  ( 4-  3H20),  calcium  ( 4-  H20),  and  barium  (HH2°) 
salts  are  described.  The  methyl  ester  crystallises  in  long,  yellow, 
prismatic  pla4es  and  melts  at  32°;  the  ethyl  ester  crystallises  in  thin, 
glistening,  yellow  needles  and  melts  at  47°.  When  boiled  in  neutral 
or  alkaline  aqueous  solution,  the  acid  yields  thioglycollic  acid  and 
thiocarbamide ;  with  alcoholic  ammonia,  the  methyl  ester  yields 
thioglycollamide ,  SH>CH2*CO*NII2,  which  crystallises  in  thin,  white 
leaflets  and  melts  at  149°. 

Dithiocarbodiglycollic  acid ,  C0(8,CH2*C02H)2,  is  formed  by  the 
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oxidation  of  the  trithio-acid  with  potassium  permanganate  in  aqueous 
potassium  carbonate  solution,  cooled  by  ice,  or  by  nitric  acid  of  sp.  gr. 
1*40.  It  crystallises  in  thin  leaflets,  melts  at  156°,  and  decomposes 
slowly  in  boiling  water,  more  quickly  in  aqueous  sodium  carbonate  solu¬ 
tion,  with  formation  of  thioglycollic  acid.  The  sodium ,  sodium  hydrogen 
(with  3H20),  and  barium  (with  2JH20)  salts  are  described  ;  the  ethyl 
ester,  obtained  by  oxidation  of  ethyl  trithiocarbodiglycollate  with 
nitric  acid,  crystallises  in  slender,  white  needles  and  melts  at  49°. 

Sulphothiocarbodigly  collie  acid ,  OH’CO’CH^O’CS'S'CH^CO^,  was 
obtained  by  shaking  carbon  disulphide  with  an  aqueous  solution  of 
potassium  glycollate  and  treating  the  reaction  product  with  chloro- 
acetic  acid.  It  crystallises  io  yellow  plates  and  melts  at  136°.  The 
sodium  hydrogen  salt  crystallises  in  thick,  yellow  plates ;  the  ethyl 
ester  forms  stout,  yellow  needles  and  melts  at  34 — 35°.  When  heated 
with  water  on  the  water-bath,  the  acid  yields  trithiocarbodiglycollic, 
glycollic,  and  thioglycollic  acids,  carbon  dioxide,  and  hydrogen 
sulphide. 

Trithiocarbodilactic  acid ,  CS(S*CHMe*C02H)2,  formed  by  the  action 
of  a-bromopropionie  acid  on  potassium  trithiocarbonate  in  aqueous 
solution,  is  obtained  in  a  yellow  crystalline  and  a  liquid  modification, 
which  gradually  changes  into  the  crystalline  form. 

Contrary  to  Biilmann’s  statement  ( loc .  cit.)y  the  successive  action 
of  hydrogen  sulphide  and  carbon  disulphide  on  potassium  hydroxide 
in  alcoholic  solution  leads  to  the  formation  of  potassium  trithio- 
carboaate  and  potassium  xanthate.  G.  Y. 

Presence  and  Formation  of  Formaldehyde  in  Various 
Combustions.  Auguste  Trillat  {Bull.  Soc .  chim.>  1905,  [iii], 
33,  386  —  393). — Many  of  the  results  recorded  in  this  paper  have 
already  appeared  (Abstr.,  1904,  i,  713,  and  this  vol.,  ii,  53).  In 
the  combustion  of  coal,  peat,  and  various  woods  in  cast-iron  stoves, 
larger  amounts  of  formaldehyde  are  produced  than  when  these 
materials  are  burned  in  glass  vessels.  Soot  contains  varying 
quantities  of  trioxymethylene  or  paraformaldehyde.  Formaldehyde 
is  present  in  the  gaseous  products  obtained  by  the  incomplete  com¬ 
bustion  of  oils,  petroleum,  and  acetylene,  and  is  formed  during  the 
combustion  of  sugar,  juniper  berries,  incense,  and  other  materials 
which  hive  occasionally  been  employed  in  fumigation. 

T.  A.  H. 

Presence  of  Formaldehyde  in  the  Atmosphere  of  Towns. 

Auguste  Trillat  (Bull.  Soc.  chim .,  1905,  [iii],  33,  393 — 395. 
Compare  preceding  abstract;  Henriet,  Abstr.,  1902,  i,  714;  1903, 
i,  600  ;  1904,  i,  289  and  649). — One  hundred  cubic  metres  of  air 
examined  on  two  different  occasions  on  the  roof  of  the  Pasteur  Institute 
yielded  24  and  17  mg.  of  formaldehyde  respectively.  The  same 
quantities  of  air,  collected  half-way  up  the  building,  yielded  respec¬ 
tively  31  and  25  mg,  of  the  aldehyde,  whilst  from  similar  samples  of 
air  collected  at  Courbevoie  55  and  25  mg.  respectively  were  obtained. 
Formaldehyde  can  be  detected  in  air  by  exposing  a  slip  of  paper  tinted 
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with  rosaniline  hydrochloride,  which  in  presence  of  the  aldehyde 
develops  a  blue  colour.  T.  A.  H. 

Bromoacetal.  Paul  Freundler  and  Ledru  ( Compt .  rend.,  1905, 
140,  794 — 796.  Compare  Abstr.,  1892,  1424). — When  acetal  is 
treated  with  bromine  in  presence  of  calcium  carbonate,  the  yield  of 
bromoacetal  is  only  about  50  per  cent,  of  that  required  by  theory. 
The  chief  by-product  is  bromoacetaldehyde,  which  is  probably  formed 
by  hydrolysis  of  the  bromoacetal.  In  order  to  improve  the  method  of 
preparation,  it  is  found  advantageous  to  treat  the  product  of  bromin- 
ation  with  a  2  5  per  cent,  solution  of  hydrobromic  acid  in  alcohol. 
From  100  parts  of  acetal,  115  parts  of  bromoacetal  can  be  thus 
obtained.  Amongst  the  products  of  the  reaction  a  small  quantity  of 
an  oil  boiling  at  1 35*5- — 136  5°  under  12- — 13  mm.  pressure  was  found, 
which  is  probably  a  polymerised  bromoacetaldehyde,  for  it  dissociates 
at  the  ordinary  temperature  with  the  formation  of  the  latter  substance. 

Bromoacetal  is  also  formed  by  acting  on  paraldehyde  with  bromine 
at  —  5°  to  0°  and  treating  the  product  with  excess  of  absolute  alcohol. 
Tetrabromobutaldehyde,  CH2Br*CHBr#CBr2*COH,  is  formed  as  a  by¬ 
product  in  thisreaction.  Bromomethyl acetal, CH2Br*CH(OMe)2, obtained 
in  similar  manner,  boils  at  53*5 — 54°  under  21  mm.  pressure.  In 
alkaline  solution,  the  bromine  atom  in  the  bromoacetals  is  readily 
replaced  by  the  amino-,  hydroxyl,  or  alkoxyl  groups.  When  treated  with 
finely  divided  magnesium  at  110 — 115°,  reaction  takes  place  according 
to  the  equation  2CH2Br*CH(OEt)2  +  2Mg  =  2CH2ICH*OEt  -f  MgBr2  -t- 
Mg(OEt)2,  and  on  further  warming,  the  remaining  bromoacetal  reacts 
with  the  magnesium  ethoxide  according  to  the  equation 

2CH2Br-CH(OEt)2  +■  Mg(OEt)2  =  20Et-CH2-CH(0Et)2  +  MgBr2. 

H.  M.  D. 


Action  of  Amyl  Alcohol  on  Chloral  Ethyl-alcoholate.  Johannes 
Gadamer  (Arch.  Pharm.,  1905, 243,  30). — When  chloral  ethyl-alcoholate, 
CCl3,CH(OH),OEt,  is  dissolved  in  amyl  alcohol,  the  excess  of  the  latter 
driven  off  at  a  gentle  heat,  and  the  syrupy  residue  crystallised  from 
chloroform  and  light  petroleum,  chloral  amyl-alcoholate, 

CC13-CH(OH)-OC5Hu> 

is  obtained. 

Attention  is  drawn  to  the  analogy  between  this  behaviour  and  that 
of  certain  substances  denominated  hydroxydihydro-bases  (Decker, 
Abstr.,  1893,  i,  115) ;  these  must  be  supposed  to  react  in  a  tautomeric 
aldehydic  form  (compare  this  vol.,  i,  368).  C.  F.  B. 


Action  of  Magnesium  Amalgam  on  Acetone.  Francois 
Couturier  and  L^on  Meunier  (Compt.  rend.,  1905,  140,  721 — 723. 
Compare  Meunier,  Abstr.,  1902,  i,  335). — Pure  dry  acetone  (3  mols.) 
reacts  energetically  with  magnesium  amalgam  (1  atom  Mg)  to  form  a 

0*CMe 

compound  of  acetone  and  magnesium,  probably  Mg<^  ^  2, *  m°l* 

of  acetone  of  crystallisation,  from  which  pinacone  hydrate  is  obtained 
by  the  action  of  water.  Attempts  to  prepare  tetramethylethylene 

oxide,  0<^  i  2 ,  by  the  dry  distillation  of  the  compound  of  acetone 
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and  magnesium  in  a  current  of  carbon  dioxide  at  250 — 300°  were 
unsuccessful ;  the  liquid  distillate  consisted  of  pinacoline  with  small 
quantities  of  acetone,  isopropyl  alcohol,  and  mesityl  oxide.  The 
author  recommends  this  method  of  preparing  pinacoline,  as  the  yield 
(21  per  cent,  of  the  acetone)  is  far  superior  to  that  obtained  by  the 
ordinary  process,  starting  from  pinacone.  M.  A.  W. 

Mechanism  of  the  Chlorination  of  Mixtures  of  Ketones 
and  Water  in  presence  of  Marble.  Andre  Kling  {Bull.  Soc. 
chim.y  1905,  [iii],  33,  322 — 324). — When  a  slow  current  of  chlorine 
is  passed  into  a  mixture  of  acetone  and  water  in  presence  of  marble 
(Fribsch,  Abstr.,  1893,  i,  303;  1894,  i,  490),  the  liquid  becomes 
yellow ;  if  the  passage  of  chlorine  is  continued  beyond  this  stage,  an 
explosion  may  take  place,  and  if  the  action  of  the  gas  is  discontinued, 
the  yellow  colour  disappears,  slowly  at  the  ordinary  temperature  and 
more  rapidly  on  warming.  By  the  application  of  Klimenko’s  method 
(Abstr.,  1904,  ii,  205),  the  author  has  found  that  the  yellow  liquid 
first  produced  is  essentially  a  solution  of  hypochlorous  acid  and  has 
confirmed  this  by  showing  that  acetone  is  chlorinated  by  a  solution  of 
hypochlorous  acid.  T.  A.  H. 

Transformation  of  Sugars  showing  Multirotation.  Charles 
Tanret  {Bull.  Soc.  chim.y  1905,  [iii],  33,  337 — 348.  Compare  Abstr., 
1895,  i,  321,  490;  Lowry,  Trans.,  1899,  75,  213;  Armstrong,  ibid., 
1903,  83,  1305,  and  Behrend  and  Both,  Abstr.,  1904,  i,  716). — The 
author  agrees  that  the  /2-forms  of  dextrose,  lactose,  and  galactose,  which 
he  regarded  as  existing  in  aqueous  solutions  of  these  sugars  which  had 
acquired  constant  rotatory  powers,  are  merely  equilibrium  mixtures  of 
the  two  other  forms  (now  denominated  the  a-  and  /2-  sugars)  first 
described  by  him  {loc.  cit.)y  and  he  suggests  that  these  equilibrium 
mixtures  might  conveniently  be  called  the  5-forms. 

When  a-dextrose  is  heated  at  100°,  it  is  converted  into  the  /2- form, 
and  a  similar  change  slowly  occurs  at  the  ordinary  temperature  :  thus  a 
specimen  of  a-dextrose  had  [a]D  +22*50°  in  1895  and  in  1904  this  had 
fallen  to  +  19*50°.  Similar  changes  take  place  with  the  a-forms  of 
lactose  and  galactose.  Small  quantities  of  cold  water  transform  the 
/2-forms  of  dextrose  and  galactose  slowly,  but  completely,  into  the 
a-forms  :  the  reverse  change  takes  place  when  the  a-forms  are  heated 
in  aqueous  solution. 

The  relative  proportions  of  the  a-  and  /2-forms  of  dextrose,  galactose, 
and  lactose  which  constitute  the  equilibrium  mixtures  (5-forms)  of  these 
three  sugars  are  remarkably  similar,  being  0*368  :  0*632,  0*354  :  0*646, 
and  0*376  :  0*624  respectively.  T.  A.  H. 

Anilides  of  Rhamnose  and  Arabinose.  Peter  Hermann  {J. 
Russ.  Phys.  Chem.  Soc .,  1905,  37,  119 — 120). — Both  rhamnose  and 
arabinose  readily  react  with  aniline  in  alcoholic  solutions. 

Rhamnose  anilide ,  C6H1204!NPh,  separates  from  alcohol  in  slender, 
white,  acicular  crystals  which  begin  to  decompose  at  about  110°  and 
melt  at  121 — 127°;  in  alcoholic  solution,  [a]D  has  the  value  -50*4°. 

Arabinose  anilide ,  C5H10O4!NPh,  separates  from  alcohol  in  slender, 
lemon-yellow  crystals  which  begin  to  decompose  at  about  98°  and  melt 
at  103*5—106°.  T.  H.  P. 
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Reversion  of  Artificial  Starches.  Eugene  Roux  ( Compt .  rend., 
1905,  140,  943 — 946.  Compare  this  vol.,  i,  262). — Artificial  starches 
formed  from  starch  or  amylocellulose  form,  on  solution,  a  paste  which 
suffers  a  similar  reversion  under  the  influence  of  water,  acids,  or  alkalis 
to  that  which  the  paste  from  the  natural  product  undergoes  (compare 
Abstr.,  1903,  i,  679  ;  1904,  i,  17,  227,  228,  294,  800),  only  the  change 
is  more  rapid  in  the  former  than  in  the  latter  case.  The  product  of 
the  reversion  in  each  case  has  the  same  properties  as  the  original 
starch  and  only  becomes  soluble  at  the  temperature  at  which  the 
original  starch  was  soluble ;  the  reversion  is  therefore  a  return  to  the 
initial  state  (compare  Maquenne,  Abstr.,  1904,  i,  294).  M.  A.  W. 

Replacement  of  Hydrogen  Atoms,  attached  to  a  Nitrogen 
Atom,  by  Methyl  Groups,  by  means  of  Formaldehyde. 

Wilhelm  Eschweiler  (Her.,  1905,  38,  880 — 882.  Compare  D.R.-P. 
80520,  1893). — The  action  of  formaldehyde  on  ammonia,  or  on  primary 
or  secondary  bases,  or  their  salts,  at  120 — 160°,  results  in  the  replace¬ 
ment  of  A-hydrogen  atoms  by  methyl  groups.  At  low  temperatures, 
anhydro-derivatives  are  produced.  With  primary  bases  and  with 
ammonia,  the  reaction  takes  place  in  two  and  three  stages  respectively. 
Hexamethylenetetramine  yields  as  end-product  in  this  reaction 
trimethylamine.  G.  Y. 

Preparation  of  Trimethylamine  by  Methylation  of  Ammonia 
by  means  of  Formaldehyde.  Albert  Koeppen  ( Ber ,,  1905,  38, 
882 — 884.  Compare  preceding  abstract). — A  yield  of  70 — 80  grams 
of  trimethylamine  hydrochloride  is  obtained  by  heating  50  grams  of 
ammonium  chloride  with  440  grams  of  40  per  cent,  formaldehyde 
solution  in  an  autoclave  at  120°.  The  reaction  is  finished  when  the 
internal  pressure  has  reached  a  maximum  of  35—40  atmospheres. 

G.  Y. 

Compounds  of  Tervalent  Cobalt  with  Ethylenediamine. 

Ludwig  Gerb  (J.  Russ.  Phys.  Chem.  Soc.,  1905,  37,  43 — 79). — The 
author  first  discusses  the  ethylenediamine-cobalt  compounds  already 
described  by  Werner  (Abstr.,  1901,  i,  510,  511,  512),  Jorgensen,  and 
others. 

1 :  2 -Dibromodiethylenediccminecobalt  bromide ,  1  :  2(CoEnBr2)Br  [En  = 
ethylenediamine],  separates  from  water  in  aggregates  of  black  plates 
which,  on  crushing,  yield  a  dark  violet  powder.  When  heated  with 
concentrated  hydrobromic  acid,  it  is  converted  into  the  corresponding 
green  1  :  6-compound. 

The  action  of  sodium  nitrite  on  1  :  6-dichlorodiethylenediamine- 
cobalt  chloride  yields  :  (1)  the  jlaveodiethylenediamine  chloride, 

[CoEn2(N02)2]Cl, 

which  crystallises  in  large,  monoclinic  plates  ;  (2)  the  roseoethylene- 
diamine  chloride ,  [CoEn2(N02)2]Cl,  which  crystallises  from  dilute 
hydrochloric  acid  in  thin  plates  ;  (3)  (CoEnN02)N02,  which  forms  pale 
yellow,  cubical  crystals,  and  (4)  certain  secondary  products  in  very 
small  quantities. 

Chloronitritodiethylenediaminecobalt  chloride,  (CoEn2Cl*ONO)Cl,  sepa¬ 
rates  from  dilute  hydrochloric  acid  in  pale  red,  shiniDg  needles. 
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Chloronitritodiethylenediaminecobalt  nitrate ,  (CoEn2Cl*ONO)N03,  is 
obtained  as  a  pale  red,  crystalline  precipitate. 

Chloronitritodiethylenediaminecobalt  sulphate ,  (CoEn2Cl *N02)HS04, 
forms  a  red,  amorphous  precipitate. 

Chloronitritodiethylenediaminecobalt  nitrite ,  (CoEn2Cl-N02)N 02,  forms 
a  yellow  precipitate. 

Chloronitritodiethylenediaminecobalt  iodide ,  (CoEn2Cl’N02)I,  forms  a 
red,  microcrystalline  precipitate  soluble  in  water. 

Chloronitritodiethylenediaminecobalt  bromide , (CoEn2Cl *N02)Br,  forms 
a  red,  crystalline  precipitate  soluble  in  water. 

Chloronitritodiethylenediaminecobalt  thiocyanate ,  (CoEn2Cl’N02)SCN, 
is  obtained  as  a  red,  crystalline  precipitate  soluble  in  water. 
Nitritothiocyanodiethylenediaminecobalt  chloride, 

[CoEd2(SCN)*N02]C1  +  2H20, 

forms  deep  yellow  needles,  or  pale  yellow  leaflets,  which  do  not 
effloresce  in  the  air. 

Thiocyanonitritodiethylenediaminecobalt  iodide,  [CoEn2(SCN) *N02]I, 
forms  dark  red,  flat  prisms  soluble  in  water  on  prolonged  boiling. 
Thiocyanonitritodiethylenediaminecobalt  nitrate, 

[CoEn2(SCN)-N02]N03, 

forms  shining,  badly  developed  plates  soluble  in  water  on  prolonged 
boiling. 

Thiocyanonitritodiethylenediaminecobalt  bromide , 

[CoEn2(SCN)-N02]Br, 

forms  small,  drusy  masses  of  a  reddish-brown  colour,  readily  soluble 
in  water. 

Thiocyanonitritodiethylenediaminecobalt  thiocyanate, 

[CoEn2(SCN)*N02]SCN, 

forms  large,  yellowish-brown  crystals  soluble  in  water  on  long  boiling. 
In  acid  solution,  it  gives,  with  potassium  aurichloride,  the  compound 
[CoEn2(SGN)-N02]AuCl2. 

Nitritonitratodiethylenediaminecobalt  nitrate,  [CoEo2(NO0)*NO3]NO3, 
forms  a  pale  yellow,  crystalline  precipitate,  and  the  corresponding 
nitrite  slender,  yellow  crystals.  T.  H.  P. 


Characterisation  of  Lactones  by  means  of  Hydrazine. 

Edmond  E,  Blaise  and  A.  Luttkinger  ( Compt .  rend.,  1905,  140, 
790 — 792). — When  lactones  are  heated  on  the  water-bath  with  a 
slight  excess  of  hydrazine  hydrate  until  the  water  has  been  expelled, 
additive  compounds,  termed  hydrazinolactones,  are  formed.  These 
are  very  soluble  in  water  and  in  alcohol,  are  nearly  insoluble  in  ether, 
but  can  be  easily  crystallised  from  ethyl  acetate  solution.  The 
chemical  properties  of  the  hydrazinolactones  indicate  that  they  are 


lactone  additive  compounds  of  the  type 

and  not  hydrazides  of  the  corresponding  alcohol  acids.  Dilute 
sulphuric  acid  precipitates  hydrazine  sulphate  from  the  aqueous  solu¬ 
tions,  and,  when  these  are  shaken  with  benzaldehyde,  benzylideneazine 
is  obtained.  The  crystalline  substances  slowly  liberate  hydrazine  at 
200°.  The  following  derivatives  were  prepared.  Hydrazino-y-methyl- 


'OH 

'NH-NH, 
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butyrolactone ,  Y  .CH  >C(OH)*NH-NH2,  melts  at  61—62°;  hydr - 

azino-ay-dimethylbutyrolactone  melts  at  115°;  hydrazmo-fiy-dimethyl- 
butyrolactone  melts  at  96 — 97°;  hydrazino-a-methyl-y-ethylbutyro- 
lactone  melts  at  124°,  and  hydrazino-a-methyl-y-n-amylbutyrolactone 
melts  at  116°.  The  method  is  also  applicable  to  S-lactones,  but  it  is 
advisable  to  tieat  the  lactone  two  or  three  times  with  hydrazine 
hydrate.  Hydra  zino-a-methyl-h-n-butylvalerolactone  was  prepared  ;  it 
melts  at  76°.  H.  M.  D. 


Cyanuric  Acid  Derivatives.  Arthur  Hantzsch  and  Hugo 
Bauer  ( Ber 1905,  38,  1005 — 1013;  compare  this  vol.,  i,  317). — The 
cyanilic  acid  described  by  Liebig  is  identical  with  cyanuric  acid. 

Isomeric  esters  of  cyanuric  acid  are  described.  Methyl  cyanurate, 
03N3(0Me)3,  is  prepared  pure  from  cyanuric  bromide  and  sodium 
methoxide ;  when  cyanogen  bromide  is  used  instead  of  cyanuric 
bromide,  mixtures  of  oily  by-products  are  produced.  Methyl  cyan¬ 
urate  is  readily  hydrolysed  by  mineral  acids  at  100°.  Trimethyl 

cyanurate ,  is  formed  in  small  yield  by  care¬ 

ful  alkylation  with  methyl  iodide  of  silver  cyanate  at  -  5°,  polymerisa¬ 
tion  occurring  between  2  mols.  of  the  true  methyl  cyanate  and  1  mol. 
of  the  methyl  ^-cyanate.  It  melts  at  105°  and  is  distinguished  from 
the  other  methyl  cyanurates  described  in  being  volatile  with  steam 
and  in  subliming  without  undergoing  decomposition.  When  heated 
in  a  sealed  tube  with  hydrochloric  acid,  it  is  hydrolysed  with  the 
formation  of  A-monomethyl  cyanurate,  melting  at  282°  (Fischer  gives 
284 — 286°  uncorr.)  and  forming  a  characteristic  copper  salt. 

Trimethyl  §- ip-cyanurate ,  is  the  main  product 

of  the  action  of  trisilver  cyanurate  on  methyl  iodide  at  -  10°,  whilst 
trimethyl  ^-cyanurate  is  produced  at  higher  temperatures.  Trimethyl 
§-^-cyanurate  melts  at  118°  and,  when  heated  at  180°,  is  converted 
into  trimethyl  ^-cyanurate,  melting  at  170°.  When  heated  at  100° 
with  concentrated  hydrochloric  acid,  it  undergoes  hydrolysis  to  A-di- 
methyl  cyanurate  melting  at  222°.  Trimethyl  ^-cyanurate  was  also 
prepared. 

Tribenzyl  i^-cyanurate,  prepared  from  benzyl  iodide  and  silver 
cyanate,  melts  at  165°;  its  hydrochloride  melts  and  decomposes  at 
128°. 


Ethyl  tricyanotricarboxylate,  C3N3(C02Et)3,  is  trimolecular  accord¬ 
ing  to  a  determination  of  its  molecular  weight  in  chloroform.  The 
free  acid  could  not,  however,  be  obtained  from  it  owing  to  the  ease 
with  which  decomposition  occurs  during  hydrolysis. 

[With  Friedrich  Hofmann.] — Tricyanocarbamide  (cyanuric  acid 
ureide ),  C3N3(NH-CONH2)3,  prepared  by  heating  carbamide  first  at 
130°  and  then  gradually  allowing  the  temperature  to  rise  to  about 
200°,  is  freed  from  the  cyanuric  acid  formed  by  removing  the  latter 
with  water ;  it  is  an  amorphous  powder,  and  sublimes  with  decom¬ 
position  at  an  elevated  temperature.  It  differs  from  cyamelide  in 
being  soluble  without  decomposition  in  much  boiling  water.  It 
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exhibits  both  acid  and  basic  properties  and  is  soluble  in  dilute  alkalis. 
Its  trisodium  salt,  C6H6O3N0Na3,5H2O,  crystallises  in  tiny  needles. 
The  acid  character  of  tricyanocarbamide  is  more  marked  than  its  basic 
character,  since  the  substance  separates  unchanged  from  its  solutions 
in  dilute  mineral  acids. 

Tricyanocarbamide  is  also  formed  by  the  following  methods  :  by 
heating  a  mixture  of  cyanogen  bromide  and  carbamide  for  3  hours  at 
150°  or  in  a  sealed  tube  ;  by  heating  a  mixture  of  cyan  uric  acid  and 
carbamide  at  180 — 190°,  and  by  heating  biuret.  A.  McK. 

Cyanuric  Acid  Derivatives.  Otto  Diels  ( Ber 1905,  38, 
1186  — 1188). — A  criticism  of  certain  statements  made  by  Hantzsch 
and  Bauer  (preceding  abstract).  A.  McK. 


Cyamelide.  Arthur  Hantzsch  (Ber.,  1905,  38,  1013 — 1021). — 
Cyamelide  is  not  produced  together  with  cyanuric  acid  when  carb¬ 
amide  is  heated  ;  tricyanocarbamide,  wThich  resembles  cyamelide  super¬ 
ficially,  is,  however,  formed  (compare  preceding  abstracts).  The  mole¬ 
cular  weight  of  cyamelide,  owing  to  the  insolubility  of  the  compound 
in  the  ordinary  solvents,  has  not  been  determined  directly.  By  in¬ 
direct  methods,  it  is  shown  that  cyamelide  is  isomeric  with  cyanuric 
acid.  Its  formation  from  cyanic  acid  is  a  trimolecular  reaction.  Cy¬ 
amelide  is  more  readily  decomposed  than  is  cyanuric  acid ;  by  the 
action  of  sulphuric  acid  on  the  two  isomerides,  carbon  dioxide  and 
ammonia  are  formed  at  a  lower  temperature  from  cyamelide  than 
from  cyanuric  acid.  Cyamelide  is  more  labile  than  cyanuric  acid  ;  it 
is  accordingly  the  main  product  of  the  polymerisation  of  cyanic  acid. 
That  in  many  reactions  cyamelide  appears  to  be  more  stable  than 
cyanuric  acid  is  due  to  the  latter  being  a  'pseudo- acid,  which  is  convert¬ 
ible  into  the  more  reactive  true  acid.  The  relationships  between 
cyanic  acid,  cyamelide,  and  cyanuric  acid  are  expressed  as  follows  : 


Cyanic  acid 


Cyamelide 


Cyanuric  acid 


Carbon  dioxide 
and  ammonia 


Cyamelide  is  not  a  stereoisomeride  of  cyanuric  acid  or  of  pseudo - 
cyanuric  acid.  It  cannot  be  regarded  as  a  tricyanogen  derivative ;  it 
cannot  contain  the  group  *N!C(OH)  or  the  group  •KH,CO,  since  it  is 
neither  a  true  acid  nor  a  pseudo-&Q,\di. 

Cyamelide  is  a  polymeric  form  of  ^-cyanic  acid,  and  is  represented 

by  the  formula  NHIC<Cq.q|*^^^0. 
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[With  Friedrich  Hofmann  and  M.  Lehmann.] — Oxalic  acid  and 
potassium  cyanate  were  mixed  at  the  ordinary  temperature  until  the 
product,  which  was  at  first  semi-liquid,  solidified  and  until  the  odour 
of  cyanic  acid  was  no  longer  evident.  On  the  addition  of  water, 
cyamelide  was  obtained  as  a  white  mass.  Cyainelide  is  slightly  soluble 
in  water  and  in  concentrated  sulphuric  acid.  It  is  not  acted  on  by 
phosphorus  haloids,  acetyl  chloride,  acetic  anhydride,  chlorine,  or 
bromine.  By  the  action  of  a  20  per  cent,  aqueous  solution  of  sodium 
hydroxide,  it  is  converted  into  trisodium  cyanurate. 

Monomercuric  cyamelide ,  (C303N3)2H4Hg,3H20,  prepared  by  the 
action  of  freshly-prepared  cyamelide  on  freshly- precipitated  mercuric 
oxide  in  aqueous  suspension,  is  insoluble  in  indifferent  media  and  in 
ammonia,  pyridine,  dilute  acids,  and  dilute  alkali  hydroxides.  By  the 
action  of  hydrogen  sulphide  or  of  alkali  sulphides,  mercuric  sulphide  is 
formed  together  with  cyamelide.  When  heated  at  180°,  it  is  decom¬ 
posed  according  to  the  equation:  3(C3H203N3)2Hg,3H20  =  3H20  + 
(C303N3)2Hg3  +  12HCON.  A.  McK. 

Transformations  of  Amides  of  a-Haloid  Acids  under  the 
Action  of  Bromine  and  Alkali  Hydroxide.  Nic.  M.  Kijner 
(< J .  Russ.  Phys.  C hem.  Roc.,  1905,  37,  103 — 105). — The  treatment  of 
a-bromozsobutyric  acid  with  bromine  and  potassium  hydroxide, 
folio wedj  by  distillation,  yields :  (1)  /3-dibromopropane  and  (2)  a 
strongly  alkaline  liquid,  which,  when  acidified  with  hydrochloric  acid 
and  distilled,  gives  54  per  cent,  of  the  theoretical  quantity  of  acetone. 

T.  H.  P. 

Action  of  Hypochlorites  on  Carbamide:  New  Synthesis 
of  Hydrazine.  Petr  J.  Schestakoff  ( J \  Russ.  Phys.  Chem.  Soc., 
1905,  37,  1 — 7). — The  action  of  sodium  hypochlorite  on  carbamide  in 
alkaline  solution  proceeds  in  the  following  five  stages : 

1.  NH2-CO-NH2  +  NaOCl  - NH2-C(ONa):NCl  +  H20. 

2.  NH2-C(ONa):NCl«NH2-N:CCl*ONa. 

3.  NH2-N:CCl*ONa  +  NaOH -  NH2-NH-C02Na  +  NaCl. 

4.  NH9-NH-C02Na  +  H20  -  NH2-NH2  +  NaHCOs. 

5.  NH2-NH2  +  2NaOCl  =  N2  +  2H20  +  2NaCl. 

The  last  phase  only  occurs  when  excess  of  the  hypochlorite  is  used 
and  it  is  more  probable  that  it  is  not  the  hydrazine  which  undergoes 
decomposition  but  the  sodium  hydrazinecarboxylate.  T.  H.  P. 

Carbamide  Derivatives  of  Natural  (l)  Leucine.  Louis 
Hugounenq  and  Albert  Morel  ( Compt .  rend.,  1905,  140,  859 — 861. 
Compare  this  vol.,  i,  178).- — When  one  molecule  of  the  ethyl  ester 
of  a-carbiminoisohexoic  acid,  C0IN,CH-(CH2Pr^)*C02Et,  reacts  with 
one  molecule  of  ammonia  in  aqueous  solution,  the  ethyl  ester  of 
isobutylhydantoic  acid  is  obtained.  When  this  is  saponified  and  the 
solution  acidified  with  mineral  acid,  the  free  acid, 

NH2-CO-NH-CH-(CH2Pr0)-CO2H, 

separates.  It  melts  at  200°  and  is  identical  with  the  substance 
obtained  by  the  action  of  leucine  on  carbamide  ( loc .  cit.). 

When  aniline  is  substituted  for  ammonia  in  the  above  reaction,  the 
acid,  NHPh*C0,NH,CH(CH2Pr^)'C02H,  is  obtained.  It  crystallises 
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in  slender  needles,  melts  at  115°,  and  is  only  slightly  soluble  in  cold 
water,  but  more  readily  soluble  in  hot  water,  in  alcohol,  or  ether. 

When  ethyl  a-carbiminoisohexoate  (1  mol.)  is  gradually  added 
to  a  cooled  alkaline  solution  of  ^-leucine  (1  mol.),  it  slowly  passes  into 
solution ;  after  saponification  and  addition  of  a  mineral  acid,  the 
symmetrical  a-isohexoic  acid  derivative  of  carbamide, 

0C[NH-CH-(CH2Pr?)-C02H]2, 

is  precipitated.  It  crystallises  with  difficulty,  dissolves  only  slightly 
in  cold  water,  more  readily  in  hot.  It  is  soluble  in  ether  and  benzene 
and  very  soluble  in  alcohol.  Its  alkali  and  copper  salts  are  soluble, 
the  lead  and  silver  salts  insoluble.  H.  M.  D. 

Oxidation  of  Pyrrole  to  Maleimide.  Giuseppe  Plancher  and 
C.  Ravenna  (Atti  R.  Accad.  Lincei ,  1905,  [v],  14,  i,  214 — 216). — 
The  maleimide  prepared  by  the  oxidation  of  pyrrole  (see  Plaucher  and 
Cattadori,  Abstr.,  1904,  i,  770)  crystallises  in  the  triclinic  system 
[G.  Boeris  gives:  a  :  b  :  c  =  1  *0686  :  1  :  0*8648  ;  a  =  90°15',  /?  — 105°7', 
y  —  108°53'],  It  is  not  identical  with  the  isomeric  fumarimide  obtained 
from  ammonium  malate,  and  when  boiled  with  sodium  hydroxide 
solution  yields  ammonia  and  maleic  acid.  With  phenylhydrazine,  it 
yields  maleamide-phenylhydrazide ,  NH2*CO*CHICH’CO*NH*NHPh, 
which  separates  from  alcohol  in  pale  yellow  crystals  melting  at 
147 — 148°  ;  the  amide  anilide ,  NH^CO’CHICH’CO’NHPh,  is  de¬ 
posited  from  benzene  in  pale  yellow  crystals  melting  at  173 — 175°. 

T.  H.  P. 

New  General  Methods  of  Hydrogenation  and  of  Molecular 
Reactions  based  on  the  use  of  Finely  Divided  Metals.  I. 

Paul  Sabatier  and  Jean  B.  Senderens  (Ann.  Chim.  Rhys .,  1905, 
[viii],  4,  319 — 432), — The  experimental  results  described  in  this 
paper  have  already  been  published  (compare  Abstr.,  1900,  i,  421, 
469,  470,  471,  534;  1901,  i,  195,  263,  459,  638  ;  1902,  i,  333, 
525,  581,  701;  ii,  317,  605  ;  1903,  i,  393,  453,  454,  686,  733  ; 
1904,  i,  156,  303,  305,  660;  this  vol.,  i,  254;  compare  also  Brunei, 
Abstr.,  1904,  i,  158).  For  a  detailed  description  of  the  method  of 
employing  this  new  process  of  hydrogenation,  the  original  must  be 
consulted  ;  the  activity  of  the  metal,  or  catalyst,  in  this  process  like 
that  of  a  living  ferment,  exhibits  three  distinct  phases  :  the  initial 
phase,  usually  of  short  duration,  corresponds  with  the  superficial 
modification  of  the  metal  due  to  the  replacement  of  the  atmosphere  of 
hydrogen  by  one  of  the  vaporised  compound ;  the  second  or  normal 
phase  is  usually  of  long  duration,  in  the  case  of  the  hydrogenation  of 
benzene  to  cyclohexane  the  same  quantity  of  nickel  was  used  almost 
continuously  for  over  a  month  ;  whilst  the  third  phase  corresponds 
with  the  decay  in  the  activity  of  the  metal  due  to  a  change  in  its 
surface,  brought  about  by  traces  of  the  halogen  elements,  or  of  sulphur, 
or  by  a  decomposition  of  carbonaceous  or  tarry  matter,  especially  if  the 
hydrogenation  has  been  conducted  at  a  high  temperature. 

Eijkman  (compare  Chemisch  WeeJcblad ,  I.  7  ;  Chem.  Centr.,  1903, 
[ii],  989)  has  employed  the  method  of  hydrogenation  described  in  this 
paper  to  convert  hydrindene  into  dicycfononane  boiling  at  163°; 
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diphenylmethane  into  dicycfohexylmethane  boiling  at  251°;  diphenyl 
into  phenylc?/c/ohexane  boiling  at  238°  under  770  mm.  pressure  and 
crystallising  at  0° ;  cycfopentadiene  into  penfcamethylene  boiling  at 
49°  ;  and  dic?/c/opentadiene  into  tricu/cZodecane  boiling  at  193°,  melting 
at  77°,  and  having  an  odour  of  camphor.  M.  A.  W\ 

Combination  of  Hydrocarbons  or  of  Hydrogen  Chloride  with 
Compounds  of  Aluminium  Chloride  which  act  as  Ferments. 

Gabriel  Gustavson  {Compt.  rend.,  1905,  140,  940 — 941.  Compare 
Abstr.,  1903,  i,  470,  804). — When  aluminium  chloride  is  added  to  a 
mixture  of  benzene  and  isopropyl  chloride  at  a  low  temperature,  the 
compound  Al2C]6,2C6H3Pr^3,IICl  is  obtained  in  the  form  of  yellow 
crystals  which  are  decomposed  by  water  yielding  triisopropylbenzene , 
and  melt  and  decompose  at  50°  forming  trizsopropylbenzene,  hydrogen 
chloride,  and  the  compound  Al2Cl6,C6H3Pr^3  ;  this  acts  as  a  ferment, 
combining  with  benzene  to  form  the  compound  Al2C]6,C6H3Pr^3,6CfiH6, 
which  reacts  with  isopropyl  chloride  to  form  the  yellow,  crystalline 
substance  described  above.  The  compound  AT2Clfi,C6H3Et3,HCl,  ob¬ 
tained  by  the  action  of  hydrogen  chloride  on  AloCl0,C,.H3Et3  and 
C6H3Et3  at  —  10°,  forms  yellow  crystals,  and  the  compound 

Al2a6,CflH8Et8,CfiH3Pr^HCl, 

similarly  prepared,  is  also  yellow. 

Triv&opropylbenzene ,  prepared  as  above,  boils  at  234 — 236°  and  the 
magnesium  salt  of  its  sulphonic  derivative,  (C(3H2Pr^3  S08)2Mg,7H20,  is 
very  sparingly  soluble,  one  part  of  the  salt  dissolving  in  1414  parts  of 
water  at  19°.  M.  A.  W. 

Monochloro-derivatives  of  Methylc?/cfohexane.  Paul  Sabatier 
and  Alphonse  Mailhe  {Compt.  rend.,  1905,  140,  840 — 843.  Compare 
Abstr.,  1903,  i,  686). — Whenmethylcyc/ohexane  is  treated  with  chlorine 
at  the  ordinary  temperature  together  with  other  products,  a  mixture  of 
monochloro-substitution  products  is  obtained.  To  ascertain  the  nature  of 
these,  the  authors  have  prepared  the  five  possible  ch lorom ethyl cyclo- 
hexanes  by  action  of  phosphorus  pentachloride  on  the  corresponding 
hydroxy -compounds. 

Hexahydrobenzyl  chloride,  C6Hll*CH2Cl,  is  a  colourless  liquid  of 
sp.  gr.  1*0038  at  0°/0°,  which  boils  at  166°  (corr.)  under  760  mm.  without 
sensible  decomposition.  2-Chloromethylcyc\ohexane  has  a  sp.  gr.  1001 
at  0°/0°  and  boils  at  156°  with  slight  decomposition;  3 -chloromethyl- 
cyclohexane  has  a  sp.  gr.  1*011  at  0°/0°  and  boils  at  157°  with  slight 
decomposition  ;  4- chloromethylcyclohexcme  has  a  sp.  gr.  0*992  at  0°/0° 
and  boils  at  158°,  decomposing  appreciably.  l-ChloromethylcycZohexane 
has  a  sp.  gr.  0*996  at  0°/0°  and  boils  at  148 — 151°  with  considerable 
decomposition.  From  these  data,  it  is  concluded  that  the  product  of 
chlorination  of  methylc?/cA>hexane  contains  neither  hexahydrobenzyl 
chloride  nor  l-chloromethylcycfohexane. 

In  the  further  investigation  of  the  nature  of  the  product  of  chlorina¬ 
tion,  this  was  converted  by  Grignard’s  method  into  magnesium  methyl- 
cyclohexyl  chloride,  which  on  prolonged  oxidation  in  a  current  of  pure 
dry  oxygen  and  treatment  with  cold  water  gives  the  alcohols  corre¬ 
sponding  to  the  chloro-derivatives. 
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From  the  results  so  obtained,  it  is  considered  that  the  monochloro- 
derivatives  formed  by  direct  chlorination  of  methyl<u/cfchexane  consist 
of  about  40  per  cent,  of  S-chloromethylcycZohexane  and  about  60  per 
cent,  of  the  3-derivative  associated  with  a  little  4-chloromethylc?/cfo- 
hexane.  H.  M.  D. 

Removal  of  Halogens  from  the  Benzene  Nucleus  by  the 
Action  of  Sodium  and  Ethyl  Alcohol.  A.  Stepanoff  ( J \  Russ. 
Phys.  Chem.  Soc.,  1905,  37,  12 — 16). — In  order  to  remove  the  halogen 
contained  in  the  benzene  nucleus  of  an  aromatic  compound,  the  author 
takes  a  definite  weight  of  the  latter  and  heats  on  a  water-bath  in  a 
reflux  apparatus  with  20 — 40  c.c.  of  98  per  cent,  alcohol,  sodium  being 
dropped  in  small  pieces  down  the  condenser  tube  until  the  total  amount 
added  is  about  25  times  that  required  by  the  equation  : 

RC1  +  EtOH  +  Na2  =  M  +  NaCl  +  EtONa. 

When  the  sodium  is  all  dissolved,  from  20  to  40  c.c.  of  water  are  added 
and  the  alcohol  then  distilled  off.  On  cooling,  the  contents  of  the 
flask  are  strongly  acidified  by  the  addition  of  dilute  nitric  acid  and  the 
halogen  determined  by  titration  according  to  Volhard’s  method.  When 
treated  in  this  way,  chlorobenzene,  hexachlorobenzene,  bromobenzene, 
jo-chlorotoluene,  and  bromonaphthalene  give  up  the  whole  of  the  halogen 
they  contain.  The  method  may  hence  be  used  as  a  means  of  estimating 
the  halogen  in  these  compounds.  T.  H.  P. 

Chemical  Action  caused  by  Light.  VIII.  Giacomo  Ciamician 
and  Paul  Silber  (Ber.>  1905,  38,  1176 — 1184). — When  a  mixture  of 
benzaldehyde  and  nitrobenzene  is  exposed  to  light  for  several  months, 
the  following  substances  are  formed  :  benzoic  acid,  dibenzoylphenyl- 
hydroxylamine,  NPhBz’OBz ;  benzoylphenylhydroxylamine, 

NPhBz*OH; 

dibenzoyl-^-aminophenol ;  o-benzoylaminophenol,  benzanilide,  azoxy- 
benzene,  and  o-hydroxyazobenzene.  The  proportion  of  the  last  two 
substances  is  increased  by  increasing  the  time  of  exposure  to  light ; 
they  are  formed  at  the  expense  of  the  benzoylphenylhydroxylamine 
and  o-benzoylaminophenol,  A  theory  of  the  mechanism  of  the  inter¬ 
action  is  given,  based  on  Bamberger’s  experiments  on  the  decomposition 
of  nitrosobenzene  (Abstr.,  1900,  i,  531,  and  1902,  i,  505).  W.  A.  D. 

Uses  of  Metallic  Calcium.  Ernst  Beckmann  [with  Karl  Beck 
and  Hans  Schlegel]  ( Per .,  1905,  38,  904 — 906). — Nitrobenzene  is 
reduced  by  calcium  in  alcoholic  solution,  in  presence  of  mercuric 
chloride  or  copper  sulphate,  to  azoxybenzene,  or  in  alcoholic  hydro¬ 
chloric  acid  solution  to  aniline.  Benzenesulphonic  chloride  is  reduced 
by  calcium  in  alkaline  solution  to  the  sulphinic  acid,  but  in  acid 
solution  to  thiophenol ;  whilst  oximes  are  reduced  in  either  solution 
to  amines. 

When  boiled  with  iodobenzene  in  absolute  ethereal  solution  con¬ 
taining  traces  of  iodine,  calcium  forms  calcium  phenyl  iodide ,  which  is 
obtained  as  a  brown  powder  and  is  moderately  soluble  in  ether.  When 
treated  with  carbon  dioxide  and  water,  successively,  it  yields  benzoic 
acid  j  with  benzaldehyde  and  water,  it  forms  benzhydrol. 
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Calcium  and  ethyl  iodide  do  not  react  when  boiled  in  benzene,  but 
in  ethereal  solution  an  additive  compound  of  ether  and  calcium  ethyl 
iodide,  OEt2,CaEtI,  is  formed  as  an  odourless,  white  substance  which 
is  stable  on  exposure  to  air,  but  decomposes  at  40°,  and  when  treated 
with  water  yields  ethane. 

Metallic  oxides  and  sulphides  may  be  reduced  to  the  metals  by 
calcium  instead  of  aluminium,  by  Goldschmidt’s  method  (Abstr.,  1898, 
ii,  509).  G.  Y. 

Amides,  Nitriles,  and  Thioamides  of  Arylsulphonacetic  Acids. 
Julius  Troger  and  Waldemar  Hille  (« J .  pr .  Chem .,  1905,  [ii],  71, 
201 — 235.  Compare  Otto,  Abstr.,  1885,  535).— Arylsulphonacetamides 
are  formed  by  the  action  of  chloroacetamide  on  sodium  arylsulphonates 
in  boiling  alcohol  solution  or,  when  moistened  with  alcohol,  in  a  sealed 
tube  at  100°.  Benzenesulphonacetamide,  S02Ph*CH2*C0,NH2,  crystal¬ 
lises  in  glistening,  white  needles  and  melts  at  156°  (m.  p.  153°,  Otto, 
loc .  cit.).  p- Toluenesulphonacetamide  crystallises  in  slender,  white 
needles,  melts  at  166°,  and  dissolves  easily  in  alcohol  or  ethyl  acetate. 
o -Toluenesulphonacetamide  crystallises  in  slender,  white  needles  and 
melts  at  144°. 

To  prepare  m-toluenesulphinic  acid  by  Gattermann’s  method,  on- 
toluidine  is  diazotised  in  dilute  solution,  in  presence  of  a  large  excess 
of  acid  ;  the  treatment  with  sulphur  dioxide  must  not  be  too  prolonged, 
and  the  copper  powder  must  be  added  before  the  appearance  of  the 
red  precipitate  (Abstr.,  1904,  i,  118).  m -Toluenesulphinic  acid  is  an 
unstable  oil,  which  is  only  slightly  soluble  in  cold  ether  ;  the  sodium 
and  barium  salts  were  prepared,  m-  Toluenesulphonacetamide  crystal¬ 
lises  in  slender,  white  needles  and  melts  at  146°.  1  : 3-Xylene-i- 

sulphonacetamide  crystallises  in  soft  needles  and  melts  at  149°. 
ip-Chlorobenzenesulphonacetamide  crystallises  in  long,  glistening  needles 
and  melts  at  169°.  p -Bromobenzenesulphonacetamide  crystallises  in 
stout,  white  needles  and  melts  at  166°.  p -Iodobenzenesulphonacetamide 
forms  small,  white  crystals  and  melts  at  189°.  a-Naphthalenesulphon- 
acetamide  forms  a  yellow,  crystalline  powder  and  melts  at  162°. 
fi-Naphthalenesulphonacetamide  separates  from  alcohol  as  a  white, 
crystalline  powder  and  melts  at  194°. 

The  action  of  bromine  on  benzenesulphonacetamide  in  glacial  acetic 
acid  solution  leads  to  the  formation  of  benzenesulphonbromoacetobromo- 
amide,  S02Ph*CH*Br*CO’NH-Br,  which  crystallises  in  glistening,  white 
leaflets,  melts  at  139°,  dissolves  readily  in  hot  alcohol,  and  liberates 
iodine  from  potassium  iodide  in  acid  solution,  and  when  acted  on  by 
3  mols.  of  potassium  hydroxide  in  30  per  cent,  warm  aqueous 
solution  or  by  sodium  ethoxide,  yields  phenyldibromomethylsulphone, 
CHBr2*S02Ph.  Phenyltribromomethylsul  phone,  CBiyS02Ph,  is 
formed  by  the  action  of  bromine  and  aqueous  sodium  hydroxide  on 
benzenesulphonacetamide  or  on  phenyldibromomethylsulphone ;  it 
crystallises  in  glistening,  white  needles  and  melts  at  145°.  The  action 
of  chlorine  on  benzenesulphonacetamide  in  glacial  acetic  acid  solu¬ 
tion  leads  to  the  formation  of  benzenesulphondichloroacetochloroamide , 
S02Ph*CCl.2*00*NHCl,  which  crystallises  in  thick,  white,  glistening 
needles,  melts  at  144°,  and  when  treated  with  30  per  cent,  potassium 
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hydroxide  solution  yields  a  product ,  which  is  probably  phenyltrichloro- 
methylsulphone.  p- Toluenesulphonacetobromoamide ,  formed  by  the  action 
of  1  mol.  of  bromine  on  p-toluenesulphonacetamide,  crystallises  in 
white  needles  and  melts  at  177°.  With  an  excess  of  bromine,  p-toluene- 
sulphonbromoacetobromoamide  is  obtained,  crystallising  in  prisms,  melting 
at  138°,  and  when  warmed  with  aqueous  potassium  hydroxide  yielding 
jo-tolyldibromomethylsul phone,  which  is  also  formed  by  the  action  of 
bromine  and  aqueous  sodium  hydroxide  on  jo-toluenesulphonacetamide. 
p-Toluenesulphonchloroacetochloroamide>6btain.e>di  by  the  action  of  chlorine 
on  jo-toluenesulphonacetamide,  forms  white  crystals,  melts  at  124°,  and 
when  treated  with  aqueous  sodium  hydroxide '  yields  an  oily  product. 

Naphthalenesulphondibromoacetobromoamide  forms  a  white,  crystalline 
powder,  melts  at  172 — 174°,  and  is  converted  by  aqueous  potassium 
hydroxide  into  fi-naphthyldibromomethylsulphone ,  which  melts  at 
108 — 112°;  impure  fi-naphthyltribromomethyhulphone ,  melting  at 
150 — 160°,  is  obtained  by  the  action  of  bromine  and  aqueous  sodium 
hydroxide  on  /3-naphthalenesulphonacetamide.  The  action  of  chlorine 
on  /3-naphthalenesulphonaeetamide  leads  to  the  formation  of  an  impure 
tetrachloro -derivative  melting  at  94°. 

Arylsulphonacetonitriles  are  formed  by  the  action  of  chloroacetonitrile 
on  sodium  arylsulphonates.  Benzenesulphonacetonitrile ,  S02PlrCH2’CN, 
crystallises  in  glistening,  white  needles,  melts  at  114°,  and  is  moderately 
soluble  in  alcohol,  but  only  slightly  so  in  water.  When  treated  with 
alcohol  and  hydrogen  chloride,  in  ethereal  solution,  it  yields  the  hydro¬ 
chloride  of  benzenesulphonacetiminoethyl  ether, 

S02Ph-CH2-C(0Et):NH,HCl, 

which  forms  small,  white  crystals,  p -Toluenesulphonacetonitrile  forms 
white,  refractive  crystals  and  melts  at  145 — 146°.  o -Toluenesulphon- 
acetonitrile  is  obtained  as  an  oil,  which  gradually  solidifies  to  a  crystalline 
mass,  m  Toluenesulphonacetonitrile  crystallises  in  needles  and  melts  at 
168°.  1  :  3 -  Xylene  A-sulphonacetonitrile  crystallises  in  white  needles  and 
melts  at  79 — 80°.  a-Naphthalenesulphonacetonitrile  crystallises  in  long 
needles  and  melts  at  109°.  fi-Xaphthalenesulphonacetonitrile  forms  small 
crystals  and  melts  at  95°.  jp-Chlorobenzenesulphinic  acid  is  prepared  by 
Gattermann’s  method  from  ^9-chloroaniline;  from  jp-chlorobenzenesulpho- 
nic  chloride,  by  Otto  and  Schiller’s  method  ;  and  from  sodium  />-chloro- 
benzenethiosulphonate  by  the  action  of  mineral  acids  or  of  aqueous 
potassium  cyanide  solution,  p- Chlorobenzenesulphonacetonitrile  forms 
glistening,  white  crystals  and  melts  at  169°.  p -Bromolenzenesulphon- 
acetonitrile  forms  small,  glistening  crystals  and  melts  at  194°.  p-Iodo- 
benzenesulphonacetonitrile  is  crystalline  and  melts  at  213 — 214°. 
m  -  Phenyl  enedisulphonacetonitr  He,  C6H4(S02*CH2*CN)2,  is  crystalline 
and  melts  at  164°.  1:2:  4 -Tolylenedisulphonacetonitrile  crystallises  in 

small  needles  and  melts  at  179°.  With  sodium  in  absolute  alcoholic 
solution,  or  with  cold  dilute  aqueous  sodium  hydroxide,  arylsulphon¬ 
acetonitriles  form  monosodium  and  disodium  derivatives,  which  are 
soluble  in  water  and  are  decomposed  by  a  current  of  carbon  dioxide. 
When  treated  with  reducing  agents,  arylsulphonacetonitriles  remain 
unchanged,  or  are  decomposed  to  sulphinic  acids. 

Arylsulphonthioacetamides  are  formed  by  the  action  of  hydrogen 
sulphide  on  arylsulphonacetonitriles  in  presence  of  alcoholic  ammonia 
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at  the  ordinary  temperature.  Benzenesulphonthioacetamide , 

S02Ph-CH2-CS-NH2, 

forms  yellow  crystals,  melts  at  170°,  and  forms  a  sodium  derivative, 
which  is  soluble  in  water  and  is  decomposed  by  carbon  dioxide.  It  is 
reduced  by  alcoholic  hydrochloric  acid  and  zinc  dust  to  hydrogen 
sulphide  and  phenyl  mercaptan,  which  is  oxidised  by  the  oxygen  of  the 
air  to  phenyl  disulphide  ;  by  aluminium  in  alkaline  solution  to  phenyl- 
mercaptan  and  ammonia.  p -Toluenesulphonthioacetamide  crystallises 
in  long,  yellow  needles  and  melts  at  179°.  m -Toluenesulphonthioacet- 
amide  forms  a  white,  crystalline  powder  and  melts  at  142°.  1  :  3- 

Xylene-k-sulphonthioacetamide  forms  small,  yellow  crystals  and  melts  at 
118°.  a-Naphthalenesulphonthioacetamide  forms  small,  yellow  crystals 
and  melts  at  204°.  fi-Naphthalenesulphonthioacetamide  forms  small, 
yellow  crystals  and  melts  and  decomposes  at  170°.  ip-Chlorobenzene- 
sulphonthioacetamide  melts  at  1 8 1  °.  p -Bromobenzenesulphonthioacetamide 
forms  small,  glistening,  yellow  crystals  and  melts  at  207°.  p -Iodobenz- 
enesulphonthiocicetamide  forms  a  yellow,  crystalline  powder  and  melts 
at  203°.  m -Phenylenedisulphonthioacetamide,  C6H4(S02*CH2*CS*NH2)2, 
forms  a  grey  powder  and  melts  at  189°.  G.  Y. 

Hydrides  of  Phenanthrene.  Pierre  Breteau  ( Compt .  rend., 
1905, 140,  942 — 943.  Compare  Graebe,  Abstr.,  1873,  896  ;  Bamberger 
and  Lodter,  Abstr.,  1888,  292  ;  Liebermann  and  Spiegel,  Abstr.,  1889, 
719). — When  phenanthrene  is  directly  hydrogenated  in  the  presence 
of  reduced  nickel  at  200°  by  Sabatier  and  Senderens’  method,  a 
mixture  of  hexahydro-  and  octohydro  phenanthrene  is  obtained  which 
can  be  separated  by  fractional  distillation. 

Hexahydro  phenanthrene,  C14H16,  is  a  pale  yellow  liquid,  boiling  at 
305 — 307°  under  760  mm.  or  at  165  — 167°  under  13  mm.  pressure; 
it  melts  at  -  3°,  has  a  sp.  gr.  1  053  at  0°  or  1*043  at  15°,  and  nD  1*580 
at  15°;  is  soluble  in  alcohol,  acetic  acid,  ether,  benzene,  or  chloro¬ 
form  ;  forms  a  picrate  melting  at  106°  and  two  solid  bromine  deriv¬ 
atives  melting  at  150°  and  142°  respectively;  it  is  readily  oxidised  by 
dilute  nitric  acid,  potassium  permanganate,  or  chromic  acid,  but  does 
not  yield  phenanthraquinone.  Octohydrophenanthrene,  C14H18  (com¬ 
pare  Graebe,  Abstr.,  1873,  896),  is  a  colourless  liquid  boiling  at 
280 — 285°  under  760  mm.,  or  at  123 — 124°  under  13  mm.  pressure; 
it  has  a  sp.  gr.  1*006  at  0°,  or  0*993  at  15°,  nD  1*537  at  15°;  is 
slightly  soluble  in  cold,  more  readily  so  in  hot  alcohol,  very  soluble  in 
ether,  benzene,  or  chloroform ;  it  does  not  form  a  solid  picrate,  it 
yields  unstable  liquid  bromine  derivatives,  and  behaves  towards 
oxidising  agents  in  the  same  way  as  the  hexahydro-compound. 

M.  A.  W. 

Separation  of  Primary  and  Secondary  Amines.  Oscar 
Hinsberg  and  J.  Kessler  ( Ber .,  1905,  38,  906 — 911.  Compare 
Abstr.,  1891,  49  ;  Solonina,  Abstr.,  1900,  i,  147).- — Dibenzene- 
sulphonamides,  NR(S02Ph)2,  formed  from  primary  amines,  are  con¬ 
verted  into  benzenesulphonamides,  KHIl*S02Ph,  when  warmed  with 
sodium  ethoxide  in  alcoholic  solution.  Benzenesulphonamides  derived 
from  primary  aliphatic  or  hydrocyclic  amines,  containing  more  than 
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6  carbon  atoms,  are  insoluble  in  aqueous  alkali  hydroxides,  and  react 
with  sodium  in  ethereal  solution  to  form  sodium  derivatives,  which  are 
insoluble  in  ether.  Benzenesulphonamides  derived  from  secondary 
amines  are  soluble  in  ether  and  are  not  acted  on  by  sodium.  Hinsberg’s 
method  for  the  separation  of  primary  and  secondary  amines  is  modified 
accordingly. 

Dibenzenesulphonethylamide ,  NEt(S02Ph)2,  crystallises  in  needles 
and  melts  at  81 — 82°.  Benzenesulphonheptadecylamide  crystallises  in 
glistening  needles  and  melts  at  62 — 63°.  Benzenesulphon-o-xylidide 
crystallises  in  colourless  prisms  and  melts  at  118°.  Dibenzenesulphon - 
o -xylidide  crystallises  in  needles  and  melts  at  155°.  Dibenzenesulphon- 
p- xylidide  crystallises  in  needles  and  melts  at  186 — 187°.  Benzene- 
sulphon-ip-cumidide  crystallises  in  glistening,  colourless  leaflets  and 
melts  at  136 — 137°.  Dibenzenesulphon-xp-cumidide  crystallises  in  thin, 
white  needles  and  melts  at  186 — 187°. 

Be7izenesulphonethyl-'p-xylidide)  formed  by  heating  benzenesulphon- 
^-xylidide  with  ethyl  iodide  and  sodium  ethoxide  in  alcoholic  solution, 
crystallises  in  stellate  groups  of  white  needles,  melts  at  70°,  and  is 
hydrolysed  by  concentrated  hydrochloric  acid  to  ethyl-'p-xylidine ;  this 
is  a.  refractive  oil,  which  has  an  odour  resembling  naphthalene,  becomes 
dark  on  exposure  to  air,  and  boils  at  222 — 223°  under  748  mm.  pres- 
sui  e.  Teirabenzenesidphon-m-phenylenediamide ,  ^.H^N^OgPh)^, 
crystallises  in  glistening,  silver  leaflets  and  melts  at  217°.  Tetra- 
benzenesulphon-^phenylenediamide  crystallises  in  needles  and  melts  at 
235 — 236°.  Benzenesulphon-m-toluidide  forms  a  white,  crystalline 
crust  and  melts  at  80°.  G-.  Y. 

Action  of  Sulphur  on  Aniline  and  Aniline  Hydrochloride. 

Oscar  Hinsberg  (j Ber.y  1905,  38,  1130 — 1137.  Compare  Hofmann, 
Abstr.,  1895,  i,  87). — The  product  obtained  on  fusing  a  mixture  of 
aniline,  aniline  hydrochloride,  and  sulphur  contains  diphenylamine, 
dithioaniline,  Merz  and  Weith’s  thioaniline,  and  a  thioaniline  which 
melts  at  58°.  Hofmann’s  thioaniline,  melting  at  85  *5°,  was  probably 
a  mixture. 

Dithioaniline  (diaminophenyl  disulphide)  crystallises  in  yellow 
prisms  or  slender  needles,  melts  at  76 — 77°,  is  easily  soluble  in 
alcohol,  benzene,  or  ether,  and  is  reduced  by  zinc  dust  and  hydro¬ 
chloric  acid  to  ami  nophenyl  mercaptan.  The  hydrochloride  forms  a 
crystalline  powder ;  the  diacetyl  derivative,  (NHAc,CGH4)2S2,  crystal¬ 
lises  in  small  needles,  melts  at  182°,  and  when  boiled  with  zinc  dust 
and  aqueous  sodium  hydroxide  dissolves,  and  on  acidification  yields  a 
precipitate,  which  is  probably  acetylaminophenyl  mercaptan. 

Thioaniline  (o^-diaminophenyl  sulphide)  (Nietzki  and  Bothof,  Abstr., 
1897,  i,  36),  which  melts  at  58°,  crystallises  in  slender  needles  or 
stellate  groups  of  glistening  needles,  is  easily  soluble  in  alcohol,  ether, 
or  benzene,  and  with  lead  peroxide  in  alcoholic  hydrochloric  acid  solution 
gives  a  violet  coloration.  The  hydrochloride ,  C12H12N2S,2HC1,  crystal¬ 
lises  in  thick  prisms  or  stellate  groups  of  needles;  the  sulphate , 
(C]2H19N2S)2,H2S04,  crystallises  from  water;  the  oxalate , 

C13H12NsS,C2H804, 

crystallises  in  nodular  aggregates  of  needles.  The  diacetyl  derivative, 
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C16H1602N2S,  crystallises  in  slender  needles,  and  when  heated  with 
concentrated  sulphuric  acid  yields  a  product  which  is  soluble  in 
aqueous  alkali  hydroxide.  Gr.  Y. 

Phenylcarbimide  as  a  Reagent  for  determining  the  Con¬ 
stitution  of  Tautomeric  Compounds.  Heinrich  Goldschmidt 
( Ber .,  1905,  38,  1096 — 1098). — A  reply  to  Michael  (this  vol.,  i,  195). 

G.  Y. 

co-Sulphomethyl  Derivatives  of  Aromatic  Amines.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  156760). — Diphenamine  com¬ 
pounds,  prepared  by  the  combination  of  formaldehyde  (1  mol.)  with  an 
aromatic  a-mine  (2  mols.)  (Eberhardt  and  Welter,  Abstr.,  1894,  i,  451  ; 
Eibner,  Abstr.,  1899,  i,  41),  react  with  sodium  hydrogen  sulphite  to 
form  (D-sulphomethyl  derivatives  of  the  amines,  according  to  the 
equation  : 

(R-NX)2CH2  +  H'SOgNa  =  R-NX*CH2-S03Na  +  R-NHX, 
where  R  =  aryl,  X  =  hydrogen  or  alkyl.  The  products  are  identical 
with  those  obtained  from  methyleneaniline  and  its  derivatives  (Abstr., 
1903,  i,  336). 

Sodium  w-sulphomethyl-ip-toluidine ,  C6H4Me*NH*CH2*S03Na,  from 
methylenedi-/>-toluidine,  forms  glistening,  white  leaflets. 

The  sodium  salt  of  w-sulphomethylethylaniline,  from  the  methylene 
compound,  CH2(C6H5Et)2,  crystallises  in  glistening  leaflets.  Potassium 
cyanide  forms  w-cyanomethylethylaniline,  a  colourless  oil,  converted  by 
concentrated  sulphuric  acid  into  the  amide ,  melting  at  114 — 115°. 
Ammonium  sulphide  forms  the  thioamide  melting  at  140°;  hydroxyl- 
amine  forms  the  amidoxime,  melting  at  72°. 

Sodium  hydrogen  w-sulphomethylanthranilate ,  from  methylenedi- 
anthranilic  acid,  forms  yellowish-white  needles  or  leaflets. 

C.  H.  D. 

Action  of  Diphenylamine  on  Nitric  Acid.  Isidore  Bay 
( Compt .  rend.,  1905,  140,  796 — 797). — The  intense  blue  coloration 
which  diphenylamine  sulphate  gives  with  nitric  acid  is  also  obtained 
with  a  large  number  of  other  oxidising  agents.  Diphenylamine  and 
other  analogous  aromatic  amines  are  to  be  regarded  as  the  leuco-bases 
of  the  coloured  oxidation  products.  H.  M.  D. 

New  Additive  Products  of  Tetrahydrobenzene.  Leon  Brunel 
{Bull.  Soc .  chim .,  1905,  [iii],  33,382 — 384.  Compare  Abstr.,  1903, 
i,  157). — When  cycfohexene,  dissolved  in  ether,  is  treated  with  acid 
anhydrides  in  presence  of  mercuric  oxide  and  iodine,  esters  of 
a-iodohydroxycycfohexane  ( loc .  cit.)  are  formed.  The  acetate ,  C6H10I*OAc, 
is  an  aromatic,  faintly  yellow  liquid,  has  a  sp.  gr.  1*61  at  0°,  and  decom¬ 
poses  when  distilled  even  under  reduced  pressure.  The  propionate , 
C2H5*CO2*C6H10I,  resembles  the  acetate  and  has  a  sp.  gr.  1'54  at  0°. 

This  reaction  is  regarded  as  taking  place  in  two  stages,  thus  :  Ac20 
+  HgO  +  12  +  C6H10  =  C6HT0I*OAc  +  Hgl'OAca  and  HgI*OAc  +  I2-i- 
C6H10  =  CgH^I’OAc  4-  Hgl2>  and  if  insufficient  iodine  is  used  the  inter¬ 
mediate  mercury  acetoiodide  may  be  isolated.  The  mercuric  salb  of 
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the  appropriate  organic  acid  may  be  used  in  place  of  the  acid 
anhydride.  T.  A.  H. 

Crystalline  Double  Compounds  of  Phenols  with  Alkali 
Phenoxides.  Curt  Gentsch  (D.R.-P.  156761  and  157616). — 
Phenols  are  known  to  dissolve  in  solutions  of  alkali  phenoxides.  It 
is  found  that  crystalline  double  compounds  may  be  prepared  by  adding 
dry  alkali  carbonate  or  hydroxide  to  a  solution  of  the  phenol  in  an 
indifferent  solvent  and  boiling  the  mass  with  benzene  or  alcohol,  from 
which  the  compound  crystallises  on  cooling.  The  compound  from 
phenol  and  potassium  phenoxide,  CrfH^OKjSCgH^OH,  forms  glistening 
needles  and  melts  at  106 — 108°.  The  p-cresol  compound , 

C6H4Me-OK,3CflH4Me-OHf 

melts  at  146 — 147°,  the  corresponding  compound  from  wi-cresol  melts  at 
88°.  The  ortho-  and  meta-compounds  dissolve  more  readily  in  benzene 
than  the  para-compound,  and  the  method  may  thus  be  used  for  the 
separation  of  the  isomeric  cresols.  C.  H.  D. 

2-Hydroxydibenzyl.  Stanislaus  von  Kostanecki,  A.  Rost,  and 
Wladislaus  Szabranski  ( Ber .,  1905,  38,  943 — 944). — 2- Methoxy di¬ 
benzyl,  OMe,C6H4*CH2,CH2Ph,  obtained  by  reducing  2-methoxystilbene 
with  sodium  and  alcohol,  is  a  colourless  oil  distilling  at  295°,  and  when 
heated  with  hydriodic  acid  yields  2 -hydroxy dibenzyl,  which  crystallises 
from  dilute  alcohol  in  colourless  plates  melting  at  81°.  Ethyl  bromo- 
acetate  reacts  with  an  alcoholic  solution  of  the  sodium  derivative 
of  2-hydroxydibenzyl,  yielding  crude  ethyl  2-dibenzylyloxy  acetate , 
CH2Ph,CH2*C6H4,0,CH2*C02Et,  and  this  is  readily  hydrolysed  to  the 
acid ,  C16H1603,  which  crystallises  from  dilute  alcohol  in  large,  colour¬ 
less  needles  melting  at  137°.  J.  J.  S. 

Derivatives  of  the  Pentamethylene  Series.  Julius  von  Braun 
and  Adolph  Steindorff  (Ber.,  1905,  38,  956 — 966.  Compare  Abstr., 
1904,  i,  731,  918). — at-Diphenoxy pentane,  OPh’fCEy^OPh,  obtained 
by  the  action  of  sodium  phenoxide  on  ae-dichloro-,  dibromo-  or 
di-iodo-pentane,  forms  colourless  crystals,  melts  at  48 — 49°,  and  boils 
at  215 — 217°  under  12  mm.  and  at  about  340°  under  the  ordinary 
pressure.  It  is  best  prepared  from  the  crude  ac-dichloropentane  ob¬ 
tained  from  the  action  of  phosphorus  pentachloride  on  benzoylpiperi- 
dine,  containing  much  benzonitrile.  When  the  diphenyl  ether  is 
heated  with  hydrobromic  acid  at  170°,  it  gives  ae-dibromopentane, 
whilst  by  using  hydriodic  acid,  ae-di-iodopentane,  boiling  at  135 — 136° 
under  >2  mm.  pressure,  is  obtained  in  nearly  theoretical  yield  (com¬ 
pare  Hamonet,  Abstr.,  1904,  i,  643). 

a.-Chloro  e-phenoxy pentane,  CH2Cl*[CH2]4*OPh,  prepared  by  converting 
benzoyl-c-iodopentylamine,  NHBz*[CH2]5,I,  into  benzoyl-e-phenoxy- 
pentylamine  by  means  of  sodium  phenoxide  and  distilling  the  crude 
product  with  phosphorus  pentachloride,  boils  at  155°  under  15  mm. 
and  at  283 — 285°  under  the  ordinary  pressure,  undergoing  in  the  latter 
case  a  slight  decomposition ;  it  is  also  obtained  by  the  action  of  sodium 
phenoxide  on  ae-dichloropentane.  a-Iodo-z-phenoxy pentane,  prepared  by 
boiling  the  chloro-derivative  with  alcoholic  sodium  iodide,  boils  at 
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172 — 179°  under  12  mm.  pressure,  a -Bromo-e-phenoxypentane,  pre¬ 
pared  from  ae-dibromopentane  and  sodium  phenoxide,  boils  at  162 — 163° 
under  12  mm.  pressure.  a-Chloro-€-phenoxypentane  is  only  slowly 
attacked  by  potassium  cyanide,  but  a-bromo-  and  a-iodo-phenoxypen- 
tanes  are  readily  converted  into  a-cyano-e-phenoxypentctne,  which 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  long 
prisms  and  melts  at  36°.  z-Phenoxyhexoic  acid,  0Ph*[CH2]5*C0.2H, 
obtained  by  hydrolysing  the  nitrile,  crystallises  from  light  petroleum 
as  a  white  powder  and  melts  at  71°  ;  the  silver  salt  was  analysed.  The 
amide ,  OPh*[CH2]5*CO*NH2,  formed  together  with  the  acid  in  the 
hydrolysis  of  the  nitrile,  crystallises  from  dilute  alcohol  in  white 
leaflets  and  melts  at  99°.  W.  A.  D. 


Indirect  Fermentative  Oxidations.  Course  of  the  Reaction 
in  the  Oxidation  of  Quinol.  L.  Marchadier  (J.  Pharm.  Chim ., 
1905,  [vi],  21,  299 — 302.  Compare  Bourquelot  and  Marchadier, 
Abstr.,  1904,  ii,  552). — The  oxidation  of  a  solution  of  quinol,  with  or 
without  the  addition  of  hydrogen  peroxide,  is  greatly  accelerated  by 
the  addition  of  a  20  per  cent,  extract  of  bran  containing  toluene  and 
glycerol.  Quinone  and  quinhydrone  are  formed,  and  finally  the 
brown  products  resulting  from  the  oxidation  of  quinone  are  obtained. 
The  relative  proportions  of  quinone  and  quinol  in  the  mixture  obtained 
are  dependent  on  the  amount  of  ferment  used.  G.  D.  L. 


Action  of  Bromine  and  Chlorine  on  Phenols  ;  Substitution- 
products,  ^-Bromides  and  ^-Chlorides.  Tetrachloro 7?  di¬ 
hydro  xytolane.  Theodor  Zincke  and  H.  Wagner  (. Annalen ,  1905, 
338,  236 — 258.  Compare  Abstr.,  1902,  i,  282). — Tetrachlorodi - 

hydroxytolane,  OH-C<^j!^>C-C:C-C<^!^J>C-OH,  is  pre- 

pared  from  tetrachlorodihydroxystilbene,  which  is  acetylated  by  acetic 
anhydride  in  the  presence  of  sulphuric  acid,  and  then  converted  into 
the  dibromide  by  bromine  in  acetic  acid  solution;  the  latter  yields 
the  tolane  derivative  when  it  is  heated  with  a  solution  of  sodium 
ethoxide  in  absolute  alcohol ;  the  tolane  melts  at  225 — 226°.  In  the 
last  process,  tetrachlorodihydroxyhydrobenzoin  diethyl  ether  (m.  p. 
186°)  is  formed,  and  can  be  isolated  by  acidifying  the  alkaline  mother 
liquor. 

Tetrachloro-^-d  ihydroxydeoxybenzoh  1 , 

OH- C<°°j  Jh>C- CH2- CO-C<^:^j>C' >OH, 


prepared  by  warming  tetrachloro-^-dihydroxytolane  with  concentrated 
sulphuric  acid,  crystallises  in  needles  melting  at  249° ;  its  diacetyl 
derivative  crystallises  in  prisms  melting  at  158—159°. 

In  its  action  on  tetrachlorodihydroxy tolane,  bromine  differs  from 
chlorine  in  that  only  two,  and  not  four,  atoms  are  taken  up,  the 


dibromide ,  C2Br2^C^Q^.QQj^>C*OHN)2,  being  formed;  it  crystal 


lises  in  needles  melting  and  decomposing  at  268°  and  dissolves  in 
sodium  hydroxide  with  a  bluish-violet  coloration,  acids  precipitating  a 
red  compound.  Prolonged  treatment  with  alkali  hydroxide  re- 
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C2Br2 


generates  the  tolane.  The  diacetyl  derivative  crystallises  in  needles 
melting  at  212°. 

The  quinone  of  tetrachlorotolanedibromide, 

/cn:cckro\ 

^ch:cckuu/2’ 

prepared  by  oxidising  the  dibromide  in  the  presence  of  acetic  acid  by 
nitric  or  chromic  acids  or  manganese  dioxide,  crystallises  in  yellow 
plates,  becoming  red  at  235 — 240°,  but  not  molten  at  280°  ;  by  boil¬ 
ing  with  acetic  acid  and  sodium  acetate,  it  can  be  converted  into  the 
tetrachloro-jo-dihydroxybenzil,  and  when  heated  with  an  acetic  acid 
solution  of  hydrogen  bromide  into  tetrachloro-jo-dihydroxy  tolane  di¬ 
bromide.  Treatment  with  an  acetic  acid  solution  of  hydrogen  chloride 

converts  the  quinone  into  a  xp-chloride,  C2Cl2Br2^GH<^Q^QQj^>C0^2, 

which  crystallises  in  needles  becoming  yellow  at  120 — 130°,  and 
melts  and  decomposes  at  222 — 223°;  on  heating,  it  loses  2HBr, 
yielding  a  hexachloro-eompound  (m.  p.  248°),  and  on  treatment  with 
a  solution  of  hydrogen  chloride  in  acetic  acid  it  loses  HC1  and  HBr, 
a  stilbene  chlorobromide  being  formed,  which  on  warming  with  acetic 
acid  or  acetone  passes  into  the  quinone , 

co<cci:cH>c:ccl'GBr:c<CH  :ocl>co  > 

the  latter  crystallises  in  reddish-yellow  prisms  or  needles  melting  and 
decomposing  at  218 — 219°.  It  is  reduced  by  stannous  chloride  in 
acetic  acid  solution  to  tetrachloro-^-dihy  dr  oxy  tolane  chlorobromide ,  which 
crystallises  in  needles  melting  at  258 — 259°  ;  its  diacetyl  derivative 
melts  at  191°. 

Hydrogen  chloride  in  acetic  acid  solution  forms  an  additive  pro¬ 
duct,  tetr achloro-'p-dihy dr oxy stilbene  chloride , 

OH-C<^JJ|>C-CCi:CH-C<^|:^]>C-OH, 


with  the  tolane  derivative,  the  additive  product  with  2  mols.  of  hydro¬ 
gen  chloride, tetrachloro-/?-dihydroxydibenzyl-i^-chloride,  being  formed  at 
the  same  time  ;  the  stilbene  derivative  crystallises  in  needles  melting  at 
197°,  and  is  converted  into  a  quinone  by  nitric  acid  and  into  the  original 
tetrachloro-/>-dihydroxy tolane  by  boiling  with  alkalis.  The  diacetyl 
derivative  forms  prismatic  needles  melting  at  162°.  The  corresponding 
stilbene  bromide  is  formed  together  with  the  analogous  dibromodibenzyl 
derivative  when  hydrogen  bromide  is  substituted  for  hydrogen  chloride, 
and  crystallises  in  needles  melting  at  185°;  its  diacetyl  derivative 
crystallises  in  needles  sintering  at  132°  and  melting  at  136 — 137°. 


Tetrachloro-jo-dihydroxytolane  is  readily  oxidised  by  all  agents  to 
a  red  compound,  which  is  best  prepared  by  using  potassium  ferri- 
cyanide  in  alkaline  solution  ;  the  compound,  which  is  taken  to  be  the 


with  tetrachlorotolanequinone,  crystallises  in  red  needles  or  plates 
melting  at  202 — 207°,  and  dissolves  in  alkali  hydroxides  with  a  blue 
coloration  ;  from  this  solution,  the  compound  is  precipitated  un¬ 
changed,  but  on  keeping  is  converted  into  the  original  tetrachloro- 
dihydroxytolane.  K.  J.  P.  O. 
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[p-Methoxyphenylethylcarbinol.]  August  Klages  ( Ber .,  1905, 
38,  912 — 914.  Compare  Abstr.,  1902,  i,  609). — A  reply  to  Hell  and 
Hofmann  (this  vol.,  i,  58).  The  author  has  repeated  the  preparation 
of  jtf-methoxyphenylethylcarbinol  and  confirms  his  previous  statements 
(loc.  cit.)  in  all  details. 

If  anisaldehyde  and  magnesium  ethyl  bromide  are  allowed  to  react 
in  the  cold  and  the  mixture  treated  with  ice  and  dilute  sulphuric 
acid,  the  main  product  obtained  is  the  ether  of  methoxyphenylethyl- 
carbinol,  (OMe*C0H4#CHEt)2O,  which  is  a  colourless,  viscid  oil ;  it 
boils  at  215 — 216°  under  IT  mm.  pressure,  and  has  a  sp.  gr.  1*057  at 
1 7°/4°,  and  wD  1*5394  at  17°.  G.  Y. 

^-Methylaminobenzoic  Acid.  Max  Jaff^:  (Ber.,  1905,  38, 
1208 — 1212.  Compare  Abstr.,  1905,  ii,  186). — The  identity  of  the 
supposed  ^-methylaminobenzoie  acid,  isolated  from  the  urine  of 
animals  fed  on  ^-dimethylaminobenzaldehyde,  has  been  established  by 
its  preparation  synthetically  by  the  action  of  methyl  iodide,  potassium 
hydroxide  and  methyl  alcohol  on  ^-aminobenzoic  acid.  So  obtained, 
it  crystallises  in  colourless  or  faintly  yellow  needles,  melting  at 
155 — 157°,  and  gives  no  precipitate  on  the  addition  of  lead  acetate  to 
the  aqueous  solution  ;  it  forms  an  emerald-green,  cry^alline  copper 
salt,  a  bluish-green,  amorphous  basic  copper  salt  and  a  colourless  silver 
salt  crystallising  in  microscopic  needles.  The  mVroso-derivative 
separates  from  alcohol  in  glistening,  yellow  needles  melting  at 
195 — 196°.  An  acid  melting  at  228 — 229°  has  been  described  by 
Houben  as  ^-methylaminobenzoic  acid  (Abstr.,  1904,  i,  1014). 

E.  F.  A. 

Compounds  of  Formaldehyde  with  the  Amides  of  Mono¬ 
basic  Acids.  Alfred  Einhorn  (D.R.-P.  157355). — Formaldehyde 
condenses  with  amides  in  the  presence  of  acid  condensing  agents  to 
form  diacyl  derivatives  of  methylenediamine,  such  as  methylenedi- 
benzamide.  When  alkaline  condensing  agents  are  employed,  how¬ 
ever,  compounds  having  the  general  formula  R*CO*NH*CH2,OH  are 
obtained. 

Hydroxymethylbenzamide,  COPh*NH*CH2*OH,  crystallises  from 
acidified  water  in  hexagonal  tablets  and  melts  at  about  104 — 106°;  it 
dissolves  in  alcohol,  ethyl  acetate,  benzene,  or  chloroform,  sparingly  in 
water.  Hydroxymethyl-^-toluamide  crystallises  from  alcohol  in  needles 
and  melts  at  102 — 104°.  Hydroxymethylsalicylamide  crystallises  from 
water  in  prismatic  needles  and  melts  at  128°;  hydroxymethyl- p- 
hydroxybenzamide  forms  white  needles,  melts  at  155°,  and  reduces 
ammoniacal  silver  solution.  Hy  dr  oxymethylisovaler  amide  forms  felted 
needles  and  melts  at  69 — 71°  ;  hydroxymethylguaiacolacetamide ,  from 
guaiaeoxylacetamide,  forms  felted  needles  and  melts  at  80°.  As¬ 
paragine  yields  a  highly  condensed  product.  C.  H.  D. 

Acyl  Derivatives  of  Benzylamine.  Alfred  Einhorn  (D.R.-P. 
156398). — The  hydroxymethyl  derivatives  of  amides  react  with  a 
large  number  of  aromatic  compounds  in  presence  of  condensing  agents 
to  form  acyl  derivatives  of  benzylamine.  In  a  few  cases,  when  acids 
are  employed,  methylenediamides  are  also  produced. 
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Hydroxymethylbenzamide,  C6H5*CO*NH*CH2*OH,  from  benzamide 
and  formaldehyde,  crystallises  from  benzene  or  chloroform,  melts  at 
104 — 106°,  and  dissolves  sparingly  in  water,  readily  in  alcohol.  It 
condenses  with  ^-nitrophenol  to  form  benzoyl~m-nitro-o-hydroxybenzyl- 
amine,  melting  at  2 17 — 218°.  Hydroxymethylchloroacetamide  crystal¬ 
lises  from  acetone  in  leaflets  and  melts  at  97 — 99°.  It  condenses  with 
£>-nitrophenol  in  presence  of  cold  concentrated  sulphuric  acid  to  form 
chloroacetyl-m-nitro-o-hydroxybenzylamine , 

N02-C6H3(0H)-CH2*NH-C0-CH2C1, 
which  crystallises  from  alcohol  in  needles  and  melts  at  182°. 

Dihydroxymethylsuccinamide  forms  crystalline  aggregates  and 
melts  and  decomposes  at  158°.  It  condenses  with  jt?-nitrophenol  to 
form  the  compound  C2H4[C0'NH*CH2,CGIl3(N02)*0H]2,  crystallising 
in  small,  white  needles  which  become  yellow  on  separating  from  nitro¬ 
benzene  and  melting  at  257°.  The  compound 

OH-CipH6-CH2-NH-COPh, 

from  hydroxymethylbenzamide,  /3-naphthol,  and  hydrochloric  acid, 
crystallises  from  alcohol  in  prisms  and  melts  at  185 — 186°.  Benzoyl- 
benzylaminecarboxylic  acid ,  C0Ph*NH,CH2*C6H4*C02H,  from  hydroxy¬ 
methylbenzamide  and  benzoic  acid,  melts  at  190°.  The  compound  from 
hydroxymethylchloroacetamide  and  benzoic  acid  forms  needles  and 
melts  at  176°;  the  corresponding  compound  from  salicylic  acid  melts 
at  196°.  The  compound  from  hydroxymethylchloroacetamide  and 
acetanilide  forms  prisms  and  melts  at  206°.  Benzene  condenses  with 
dihydroxymethylsuccinamide  in  presence  of  sulphuric  acid  to  form  the 


^ch2-nh-co*ch2 

compound  Cf)H4<^  T  X7TT  Atx  ?  an  amorphous,  yellow  substance, 


'CH2-NH-CO*CH2 


which  becomes  brown  at  200°  and  melts  and  decomposes  at  about  225°. 
The  same  amide  condenses  with  /3-naphthol  to  form  a  compound  melt¬ 
ing  at  222- — 224°,  and  with  ra-xylene-4-sulphonic  acid  to  form  a  white, 
crystalline  compound  which  remains  unmelted  at  260°.  C.  H.  D. 


Diphenylsulphone  -  o  -  carboxylic  Acid  and  Related  Com¬ 
pounds.  William  S.  Weedon  and  Howard  W.  Doughty  (Amer. 
Ghem.  J 1905,  33,  386 — 430.  Compare  Graebe  and  Schultess,  Abstr., 
1891, 1058). — By  the  action  of  dilute  nitric  acid  on  phenyl thiosalicylic 
acid,  Graebe  and  Schultess  obtained  a  substance  which  they  termed 
“  sulphobenzide-o-carboxylie  acid  ”  and  assigned  the  formula 

cgh5-so2*c6h4-co2h. 

On  repeating  this  work,  it  has  been  found  that  the  product  of  the 
reaction  consists  almost  entirely  of  diphenyl  sulphoxide-o- carboxylic  acid , 
C6H5*S0*C6H4‘C02H,  which  crystallises  from  methyl  alcohol  in  long, 
colourless  prisms,  melts  at  163°,  and  is  readily  soluble  in  alcohol  or  chloro¬ 
form  and  sparingly  so  in  ether  or  hot  water  ;  it  crystallises  from  water 
with  1H20.  The  barium ,  strontium ,  and  calcium  salts  are  described. 

When  phenylthiosalicylic  acid  is  treated  with  fuming  nitric  acid,  a 
product  is  obtained  which  has  the  melting  point  of  the  substance 
described  by  Graebe  and  Schultess.  This  product,  however,  is  not  a 
single  substance,  but  a  mixture  of  diphenylsulphoxide-o-carboxylic 
acid  and  a  nitro-derivative  of  this  acid. 

Nitrodiphenylsulphoxide-o-carhoxylic  acid ,  N 02‘ C6H4*  SO  •  C6H4*  C02H, 
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separates  from  hot  benzene  in  small,  colourless  crystals  and  melts  at  222° 
(corr.) ;  its  barium  salt  is  described.  The  yield  of  this  acid  is  increased 
by  boiling  the  phenylthiosalicylic  acid  with  fuming  nitric  acid.  When 
phenylthiosalicylic  acid  is  heated  with  a  mixture  of  fuming  nitric  acid 
and  sulphuric  acid,  a  product  is  obtained  which  is  probably  a  mixture 
of  di-  and  tri-nitrophenylsulphoxide-o-carboxylic  acids  together  with 
some  of  the  mononitro-eompound. 

By  the  action  of  potassium  permanganate  on  phenylthiosalicylic 
acid,  diphenylsulphone-o-carboxylic  acid ,  C6H5*S02*C6H4*C02H,  is 
produced,  which  crystallises  from  benzene  in  white  needles,  melts  at 
146°,  and  is  very  soluble  in  alcohol,  ether,  glacial  acetic  acid,  or 
acetone  ;  when  crystallised  from  water,  it  is  obtained  as  efflorescent 
prisms  with  1*5H20  and  melts  at  51*5°.  This  compound  is  not 
identical  with  the  o-phenylsulphone benzoic  acid  described  by  Canter 
(Abstr.,  1901,  i,  208).  The  calcium ,  barium ,  and  strontium  salts  of 
diphenylsulphone-o-carboxylic  acid  are  described.  The  chloride 
crystallises  in  colourless  prisms  or  needles  and  melts  at  80°  (corr.)  ;  the 
amide  forms  white,  slender  needles  and  melts  at  175 — 175*5C  (corr.) •  the 
anhydride  separates  from  hot  alcohol  in  small,  colourless  crystals  and 
melts  at  148°  (corr.).  The  ethyl  ester  crystallises  in  feathery  needles  and 
melts  at  78 — 79°  (corr.) ;  the  methyl  ester  separates  from  methyl  alcohol 
in  rectangular  plates  and  melts  at  63°.  When  diphenylsulphone-o- 
carboxylic  acid  is  heated  with  concentrated  sulphuric  acid,  benzo- 
phenonesulphone  is  produced,  which  is  identical  with  the  compound 
obtained  by  Graebe  and  Schultess  by  the  oxidation  of  thioxanthone 
with  chromic  acid. 

When  phenylthiosalicylic  acid  is  heated  with  lime,  phenyl  sulphide 
is  produced.  If  diphenylsulphone-o-carboxylic  acid  is  treated  in  a 
similar  manner,  diphenylsulphone  is  obtained. 

When  phenyl  o-tolyl  sulphide  is  oxidised  with  potassium  perman¬ 
ganate,  diphenylsulphone-o-carboxylic  acid  is  produced. 

By  the  oxidation  of  phenyl-o-tolylsulphone  with  potassium  perman¬ 
ganate,  Canter  ( loc .  cit.)  obtained  a  compound  which  he  supposed  to  be 
diphenylsulphone-o-carboxylic  acid.  On  repeating  his  experiments,  it 
has  been  found  that  the  product  is  not  diphenylsulphone-o-carboxyrlic 
acid,  but  is  the  isomeric  £>-phenylsulphonebenzoic  acid  first  described 
by  Newell  (Abstr.,  1898,  i,  430).  The  formation  of  this  compound 
under  the  conditions  of  Canter’s  investigation  is  due  to  the  presence 
of  £)-toluenesul phonic  chloride  in  the  o-toluenesulphonic  chloride  used 
in  the  preparation  of  the  phenyl-o-tolylsulphone.  When,  however, 
pure  phenyl-o-tolylsulphone  is  treated  with  potassium  permanganate, 
diphenylsulphone-o-carboxylic  acid  is  the  sole  product  of  the  reaction. 

p -Phenylsulphidebenzoic  acidf  C()H5‘ S*CfiH4’C02H,  prepared  by  the 
action  of  thiophenol  on  the  solution  obtained  by  the  diazotisation  of 
^o-aminobenzoic  acid,  crystallises  from  alcohol  in  colourless,  hexagonal 
plates  and  melts  at  177°  (corr.) ;  its  barium  salt  is  described.  On  oxida¬ 
tion  with  potassium  permanganate,  it  is  converted  into  jo-phenyl- 
sulphonebenzoic  acid,  which  melts  at  277°  (corr.)  ;  the  barium  salt 
was  prepared  and  analysed.  jt?-Phenylsulphonebenzoyl  chloride  melts 
at  146 — 147°  (corr.),  and  the  amide  melts  at  248'3 — 248*8°  (corr.). 

E.  G. 
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Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  V.  Reactions  with  a-Cyanocinnamic 
Acid.  Elmer  P.  Kohler  and  Marie  Reimer  ( Amer .  Chem.  J '., 
1905,  33,  333 — 356.  Compare  Abstr.,  1904,  i,  595  ;  this  vol.,  i,  207, 
208). — Ethyl  a-cyanocinnamate  can  be  prepared  in  theoretical  yield  by  a 
slight  modification  of  the  method  described  by  Carrick  (Abstr.,  1892, 
1086).  When  a  solution  of  this  ester  in  ether  or  benzene  is  added  to 
a  boiling  solution  of  magnesium  phenyl  bromide,  a  magnesium 
compound  is  obtained  which,  on  decomposition  with  water,  yields 
ethyl  a-cyano-fifl-diphenylpropionate ,  CHPh2*CH(CK)'C02Et,  which 
crystallises  from  alcohol  in  large,  colourless  pyramids,  melts  at  78°, 
and  is  readily  soluble  in  chloroform,  acetone,  or  hot  alcohol,  and  fairly 
so  in  ether  or  cold  alcohol.  a-Cyano-f3fi-diphenylp/)'opionic  acid  crystal¬ 
lises  in  small,  colourless  needles,  melts  at  162°,  and  is  very  soluble  in 
alcohol  or  ether  and  slightly  so  in  light  petroleum  or  hot  water. 
When  the  acid  is  heated  at  190°,  it  undergoes  decomposition  with 
evolution  of  carbon  dioxide  and  formation  of  /3 /3-diphenylpropionitrile, 
CHPhg’CHyCN,  which  crystallises  in  small,  lustrous  prisms,  melts  at 
100°,  and  is  readily  soluble  in  most  organic  solvents.  fifi-Diphenyl- 
propionamide  crystallises  in  needles,  melts  at  127°,  and  is  readily 
soluble  in  alcohol  or  ether  and  very  slightly  so  in  water.  /3/3-JDi- 
phenyhnethylmalonamic  acid ,  CHPh2,CH(C02H)*C0,]NH2,  obtained  by 
boiling  ethyl  cyanodiphenylpropionate  with  aqueous  potassium 
hydroxide  and  acidifying  the  product,  crystallises  in  long,  slender 
needles  and  is  readily  soluble  in  alcohol  and  moderately  so  in  ether  ; 
its  melting  point  depends  largely  on  the  rate  of  heating,  since  the 
substance  easily  suffers  decomposition  with  evolution  of  carbon  dioxide 
and  formation  of  diphenylpropionamide  ;  when  heated  for  a  short  time 
at  150°,  it  is  decomposed  completely. 

Ethyl  a-bro7no-a-cyano-/3/3-diphenylpropionate , 

CHPh2*CBr(CN)-C02Et, 

obtained  by  the  action  of  bromine  on  the  magnesium  compound  formed 
by  adding  magnesium  phenyl  bromide  to  ethyl  a-cyanocinnamate, 
crystallises  in  large,  colourless  prisms,  melts  at  97°,  and  is  readily 
soluble  in  chloroform  or  acetone  and  moderately  so  in  alcohol  or  ether. 
On  hydrolysis  with  potassium  hydroxide,  the  ester  is  converted  into 
a- cyano- fifi-diphenyl cinnamic  acid ,  CPh2IC(CN)#C02H,  which  crystal¬ 
lises  in  needles,  melts  at  178°,  decomposes  above  190°,  and  is  readily 
soluble  in  alcohol,  ether,  or  chloroform,  and  sparingly  so  in  light 
petroleum  or  hot  water ;  when  boiled  with  alcoholic  potassium 
hydroxide,  a  small  quantity  of  fi/3- diphenylcinnamic  acid  is  produced, 
together  with  a  larger  proportion  of  /3/3-diphenylcinnamonitrile , 
CPh^CH’CN,  which  forms  long,  pale  yellow  needles  and  melts  at  49°. 

When  the  magnesium  compound  is  treated  with  a  solution  of  acetyl 
chloride  in  benzene,  a  compound,  (C7H803N)2Mg,2H20,  is  obtained 
which  crystallises  in  small,  lustrous  prisms,  and,  when  treated  with 
dilute  hydrochloric  acid,  is  converted  into  ethyl  cyanoacetate.  The 
filtrate  from  this  substance  yields  a  crystalline  compound , 

CHPh2-C(CK):C(0Et)*0*CHPh2, 

which  melts  at  156°,  is  not  decomposed  at  300°,  and  is  readily  soluble 
in  chloroform  or  hot  glacial  acetic  acid  ;  when  heated  with  concentrated 
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hydrochloric  acid  for  8  hours  at  225°,  it  is  decomposed  with  formation 
of  benzhydrol  ether,  diphenylpropionic  acid,  alcohol,  carbon  dioxide, 
and  ammonia ;  the  same  substance  can  be  prepared  by  treating  the 
magnesium  compound  with  diphenylbromomethane. 

By  the  action  of  benzoyl  chloride  on  the  magnesium  compound, 
magnesium  ethyl  cyanobenzoylacetate  is  produced  together  with  the 
compound  just  described,  which  melts  at  156°. 

By  the  action  of  magnesium  a-naphthyl  bromide  on  ethyl  a-cyano- 
cinnamate,  ethyl  <x-cyano-fi-phenyl-fi-naphthylpropionate, 

C10H7-CHPh-CH(CN)-OO2Et, 

is  produced,  which  crystallises  in  minute  plates,  melts  at  132°,  and 
is  readily  soluble  in  chloroform  or  ethyl  acetate,  ft- Phenyl- /3-naphthyl- 
methylmalonamic  acid ,  O10H7*CHPh,(JH(CO2H),CO,NH2,  obtained  by 
boiling  the  ester  with  alcoholic  potassium  hydroxide,  decomposes  at 
170 — 180°,  and  on  oxidation  is  converted  into  a-naphthophenone. 

When  ethyl  a-eyanocinnamate  is  treated  with  magnesium  methyl 
iodide,  ethyl  a-cyano-/3-phenylbutyrate  is  produced,  a -Cyano-fi-phenyl- 
butyric  acid ,  CHPhMe,CH(CN)*C02H,  crystallises  in  colourless 
prisms,  melts  at  130°,  decomposes  at  180°,  and  is  readily  soluble  in 
alcohol,  ether,  or  chloroform,  and  sparingly  so  in  light  petroleum. 
fi-Phenylethylmalonamic  acid ,  0HPhMe*0H(C02H),C0*NH2,  crystal¬ 
lises  in  needles  and  melts  and  decomposes  at  172°;  when  heated  at 
180°,  it  is  converted  into  /3-phenylbutyramide,  which  forms  white, 
slender  needles,  melts  at  105°,  and  is  very  soluble  in  alcohol  or  ether. 
/3-Phenylbutyric  acid ,  CHPhMe*CH2’C02H,  was  obtained  as  an  oil  by 
hydrolysing  the  amide ;  its  sodium  salt  is  described. 

By  the  action  of  magnesium  benzyl  chloride  on  ethyl  a-cyano- 
cinnamate,  an  oily  ester  was  obtained  which,  on  boiling  with  alcoholic 
potassium  hydroxide,  was  converted  into  fiy-diphenylethylmalonamic 
acid,  CH2Ph,CHPh,CH(C02H)’C0*!NH2,  which  crystallises  in  slender 
needles,  melts  and  decomposes  at  about  182°,  and  is  oxidised  by 
potassium  permanganate  with  formation  of  deoxybenzoin.  fiy-Diphenyl- 
butyramide ,  CH2Ph*CHPh*CH2*CO*NH2,  crystallises  in  thick,  long 
needles  and  melts  at  62°. 

When  ethyl  a-cyanocinnamate  is  treated  with  magnesium  isopropyl 
bromide,  an  oily  product  is  obtained  which,  on  hydrolysis  with  potassium 
hydroxide,  is  converted  into  the  compound.  C13H1908N,  which  crystal¬ 
lises  in  slender  needles  and  melts  and  decomposes  at  176°. 

By  the  action  of  magnesium  phenylacetylene  bromide  on  ethyl 
a-cyanocinnamate,  the  ester,  CPh:C*CHPh*CH(ClSr)’C02Et,  is  obtained, 
which  crystallises  in  colourless  needles,  melts  at  80°,  and  is  readily  soluble 
in  hot  alcohol  and  moderately  so  in  cold  alcohol  or  ether.  E.  G. 


Constitution  of  the  so-called  Hagemann’s  Ester.  Paul 
Babe  and  Fritz  Bahm  ( Ber.f  1905,  38,  969 — -9 7 3). — Hagemann’s 
ester,  obtained  by  the  action  of  methylene  iodide  on  ethyl  sodioaceto- 
acetate  (Abstr.,  1893,  i,  393),  is  ethyl  2-methylcyc\o-A2-hexene-4t-one-l- 


carboxylate , 
COsEt*CH< 


C02Et-CH<CMe’GH 


QQ _ 

GH  *CH  as  supposed  by  Callenbach  (Abstr., 


CH2*CH2 


^>CO,  and  not  the  /3- ketonic  ester, 
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1897,  i,  271).  That  this  is  so  is  shown  by  the  fact  that  it  is 
obtained  from  ethyl  6-methylc?/<^ohexane-6-ol-4-one-l  :  3-dicarboxylate, 

C02Et-CH<^2e’(0H)— cS^00  (Abstr”  1904’  747 by  the 

elimination  of  water  and  one  carbethoxyl  group  under  the  influence  of 
sodium  ethoxide,  and  by  its  giving  ethyl  4-hydroxy-2-methylbenzoate 
(Claisen,  Abstr.,  1897,  i,  592)  under  the  action  of  bromine  in  carbon 
disulphide  solution.  Both  the  “  acid  ”  and  “  neutral  ”  esters  of 
Hagemann  give  the  same  result  in  the  latter  case  and  both  give 
also  the  same  semicccrbazone ,  CnHl708N3,  which  crystallises  from 
alcohol  in  slender,  white  needles  melting  at  169°.  The  relationship 
between  these  substances  will  be  considered  in  a  future  paper. 

W.  A.  D. 


Constitution  of  the  c^cZoHexenonecarboxylic  Esters.  Georg 
Merling  [with  Bobert  Welde  and  Aladar  Skita]  ( Ber .,  1905,  38, 
979 — 985). — On  reducing  ethyl  fsophoronecarboxylate  [ethyl  2:6:6- 
trimethylc^cfo-A2-hexene-4-one-l-carboxylate]  (Abstr.,  1903,  i,  317) 
with  sodium  and  alcohol,  a  mixture  of  three  pairs  of  cis-trans - 
isomeric  hydroxy-acids  of  the  formula 

C02H-CH<^e,-CH2>CH.OH 

is  obtained  ;  on  heating  these  acids  with  dilute  sulphuric  acids,  three 
stable  lactones ,  melting  respectively  at  44°,  58°,  and  39°,  are  formed, 
showing  that  in  the  parent  ketonic  acid  the  carboxyl  and  carbonyl 
groups  occupy  a  para-position  relatively  to  each  other.  The  lactones 
are  oxidised  by  Beckmann’s  solution  to  three  stereoisomeric  keto- 
dihydrocyciogeranic  acids  or  dihydroisophoronecarboxylic  acids , 

C02H-CH<^®|”^2>C0,  melting  at  123—124°,  127—128°,  and 

118 — 119°  respectively,  which  boil  at  178 — 179°  under  11  mm. 
pressure  and  lose  carbon  dioxide  when  heated  above  200°;  this  fact 
proves  them  to  be  para-  and  not  ortho-ketonic  acids. 

Ethyl  isophoronecarboxv late  (2:6:  6-trimethylc^cZo-A2-hexene-4-one- 
1-carboxylate)  is  stable  towards  boiling  dilute  sulphuric  acid,  but  by 
boiling  aqueous  barium  hydroxide  is  resolved  into  carbon  dioxide, 
alcohol,  and  isophorone.  The  ester  exists  in  two  modifications,  one 
soluble  and  the  other  insoluble  in  aqueous  alkalis  ;  the  former  is 

probably  the  enolic  modification,  C02Et#CH<C^^^L q^^C'OH. 


Knoevenagel's  dimethylc^/c^ohexenonecarboxylic  esters  ( Annalen, 
1894,  281,  109)  are  also  probably  8-ketonic  esters  ;  on  reduction  with 
sodium  and  alcohol,  a  mixture  of  stereoisomeric  hydroxy -acids, 


is  obtained,  which  has  not  yet  been  resolved  into  its  constituents  ;  on 
oxidation,  the  mixed  acids  give  a  mixture  of  ketonic  acids  having  the 


formula  C02H-CH< 


CHMe-CH 

CHMe-CH 


2^>CO ;  this  mixture  is  not  decomposed 


when  distilled  at  169 — 174°  under  10  mm.  pressure,  and  the  acids 
therefore  belong  to  the  S-ketonie  and  not  to  the  /3-ketonic  series.  The 
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original  ethyl  dimethylcycfohexenone-carboxylate  is  therefore 


C02Et*CH< 


CHMe-CH2^>nn 
CHMe=CH''  UU 


Similar  considerations  would  apply  to  the  so-called  Hagemann’s 
ester,  which  is  therefore  a  8-ketonic  ester  (compare  Rabe  and  Rahm, 
this  vol.,  i,  348). 

In  conclusion,  the  nature  of  the  condensation  of  ethyl  sodioaceto- 
acetate  with  ethyl  fsopropylideneaeetoacetate  is  discussed. 

W.  A.  D. 


Oxidation  of  Indigo  by  Potassium  Permanganate.  N.  Choltn 
{J.  Buss.  Phys.  Chem.  Soc 1904,  36,  1521 — 1524). — It  has  been 
observed  that,  if  synthetical  crystalline  indigotin  is  converted  into 
indigotindisulphonic  acid  and  then  oxidised  to  sulphoisatin  by  means 
of  potassium  permanganate  solution,  the  amount  of  the  latter  used 
up  is  less  by  about  13  per  cent,  than  that  calculated  from  the 
equation  :  C16H10OgN2  +  02  —  CJ16H10O4N2.  The  author  finds  that  this 
is  not  due  to  a  portion  of  the  indigotin  undergoing  oxidation  during 
the  sulphonation,  thus  :  C16H10O2N2  + 2H2S04  =  C]6H10O4N2  +  2S02  + 
2H20,  as  has  been  suggested. 

On  treating  a  cooled  solution  of  indigotin  in  carbon  tetrachloride 
with  4  mols.  of  chlorine  or  bromine,  the  theoretical  quantity  of  halogen 
is  absorbed,  but  further  investigation  shows  that  the  product  consists 
(when  bromine  is  employed)  of  a  mixture  of  unaltered  indigotin  with 
the  mono-,  C16H902N2Br,  and  di-bromo- derivatives,  C16H802N2Br2. 

T.  H.  P. 

Synthesis  of  Iodogorgonic  Acid.  Henry  L.  Wheeler  and 
George  S.  Jamieson  ( Amer .  Chem.  J.,  1905,  33,  365 — 372.  Compare 
Henze,  Abstr.,  1903,  i,  668). — It  is  shown  that  iodogorgonic  acid  is 
a  di-iodotyrosine,  probably  3  : 5-di-iodotyrosine, 

OH-  C6H2I2-  CH2-  CH(NH2)  -co2h, 

and  that  it  can  be  prepared  by  adding  rather  less  than  the  calculated 
quantity  of  iodine  to  a  solution  of  Z-tyrosine  in  presence  of  alkali 
hydroxide.  The  substance  is  soluble  in  water  at  25°  to  the  extent  of 
0*2  per  cent.,  but  is  much  more  soluble  in  hot  water.  By  the  action 
of  hydriodic  acid,  or  of  zinc  and  hydrochloric  acid,  it  is  converted  into 
tyrosine.  Di-iodotyrosine  hydrochloride  and  sulphate ,  and  the  silver , 
copper ,  and  lead  salts  are  described  ;  the  acetyl  derivative  forms  a 
yellow  powder  which  is  sparingly  soluble  in  alcohol  and  decomposes  at 
about  225°.  E.  G. 

4-^-Hydroxyphenylsalicylie  Acid.  J.  Faure  ( Bull .  Soc.  chim ., 
1905,  [  iii  ] ,  33,  348 — 351). — 4-p -Hydroxy phenylsalicylic  acid , 
0H-C6H4-C6H3(0H)-C02H,  prepared  byTiemann  and  Reimer’s  method 
(Abstr.,  1877,  i,  77),  using  jD-diphenol  as  a  starting  point,  separates 
from  boiling  dilute  alcohol  in  small,  colourless  crystals,  melts  at  225°, 
dissolves  in  water  to  the  extent  of  0’22  and  4*4  per  cent,  at  19°  and 
98°  respectively,  is  readily  soluble  in  chloroform,  ether,  or  warm  alcohol, 
and  gives  a  yellow  coloration  with  calcium  hypochlorite  and  blue 
with  ferric  chloride.  When  heated  with  lime,  it  loses  carbon  dioxide  and 
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forms  diphenol.  The  sodium ,  potassium ,  ammonium ,  calcium , 
' magnesium ,  sme,  nickel ,  cobalt,  and  lead  salts  were  prepared. 

T.  A.  H. 

Cinnamylidenelaevulinic  Acid  and  its  Redaction  Products. 

Hans  Rupe  and  Felix  Spejser  (Ber.,  1905,  38,  1113 — 1125.  Compare 
this  vol.,  i,  220). — Cinnamylidenelcevulic  acid , 

CHPh!CH*CH!CH*COCH2*CH2*C02H, 
is  formed  when  cinnamaldehyde  and  laavulic  acid  are  heated  with 
pyridine  in  a  reflux  apparatus  at  144 — 155°  for  24  hours.  It  crystal¬ 
lises  in  large,  transparent,  highly  refractive,  yellow  crystals,  melts  at 
161°,  and  is  easily  soluble  in  most  organic  solvents.  The  silver, 
copper,  barium,  calcium,  (C14H1303)2Ca,4H20,  and  magnesium  salts  are 
described.  The  ethyl  ester,  CJGH1803,  crystallises  in  long,  green 
needles  and  melts  at  82°;  the  methyl  ester  crystallises  in  yellow  leaf¬ 
lets  and  melts  at  88°.  With  hydroxylamiue  in  alkaline  solution, 
cinnamylidenehevulic  acid  forms  an  oximidoximic  acid, 

chpi>:ch-ch(nh*oh)*ch2*c(n*oh)-ch/CH)-co2h, 

which  crystallises  in  delicate  yellow  leaflets,  decomposes  at  130°,  and 
dissolves  in  aqueous  sodium  hydroxide  on  warming.  The  tetrabromide , 
C14H1403Br4,  formed  by  the  action  of  bromine  on  the  acid  in  chloro¬ 
form  solution,  crystallises  from  alcohol  and  melts  at  203°;  the  ethyl 
ester,  C1GH1803Br4,  crystallises  in  glistening,  white  needles  and  melts 
at  152°. 

Cinnamylidenehevulic  acid  is  reduced  by  sodium  amalgam  in  dilute 
sulphuric  acid  solution  to  tv&ns-y-keto-yi-phenyl-te-octenoic  acid , 
CH2Ph*CH:CH-CH2*C0*CH2-CH2-C02H, 
which  crystallises  in  large,  colourless  prisms,  melts  at  96°,  is  easily 
soluble  in  most  organic  solvents,  decolorises  alkaline  potassium  per¬ 
manganate  solution,  and  when  boiled  with  aqueous  alkali  carbonates 
yields  a  volatile  oil.  The  salts  are  mostly  easily  soluble  in  water,  and 
on  concentration  of  their  solutions  are  decomposed  with  evolution  of 
carbon  dioxide;  the  silver  salt,  C14H}503Ag,  is  very  sensitive  to  light. 
The  ethyl  ester,  C14H1503Ef,  is  a  yellow  oil  which  boils  at  203°  under 
14  mm.  pressure,  and  under  the  atmospheric  pressure  distils  with 
slight  decomposition ;  the  methyl  ester  is  an  oil  which  boils  at 
204 — 205°  under  16  mm.  pressure.  With  hydrogen  bromide  in 
glacial  acetic  acid  solution,  the  acid  forms  e-bromo-y-keto-r)-phenyloctoic 
acid ,  C H 2Ph *  C  H  2  *  CHBr  *  C  H2  •  CO •  CH2 •  C H2 * C02H,  which  crystallises 
in  long,  colourless  prisms,  melts  at  79°,  and  rapidly  decomposes  in  a 
vacuum,  less  rapidly  on  exposure  to  the  air.  With  hydroxylamine  in 
aqueous  solution,  the  un saturated  keto-acid  forms  an  oxime , 

C14Hir03N, 

which  crystallises  in  slender  needles  and  melts  at  122°.  1  -Phenyl-b- 

styrylpyr azoline-3  -propionic  acid, 

CHPh:CH-C3N2H3Ph-CH2-CH2*C02H, 
is  formed  by  the  action  of  phenylhydrazine  on  the  hydrobromide  of 
the  keto-acid  ;  it  crystallises  in  slender,  white  needles,  melts  at  138°, 
is  easily  soluble  in  alcohol,  ether,  benzene,  or  cold  aqueous  sodium 
carbonate  solution,  and  with  ferric  chloride  or  potassium  dichromate 
in  acid  solution  gives  transitory  violet  to  purple  and  red  colorations. 
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When  treated  with  bromine  in  a  neutral  solvent,  the  tram- acid 
forms  a  dibromide,  which,  when  warmed  with  concentrated  aqueous 
potassium  carbonate  solution,  is  converted  into  cis-y-keto-r)-phenyl-\ f- 
octenoic  acid.  This  crystallises  in  thick,  colourless  plates  or  long, 
transparent,  triclinic  (1)  prisms,  melts  and  changes  into  the  trans- acid 
at  71°,  is  easily  soluble  in  the  usual  organic  solvents,  and  decolorises 
potassium  permanganate.  The  barium  and  calcium  salts  are  easily 
soluble  in  water;  the  alkali  salts  decompose  on  concentration  of  their 
aqueous  solutions  ;  the  white,  unstable  silver  salt  crystallises  in  white 
needles.  The  oxime  of  the  cfs-acid  crystallises  in  nacreous  leaflets 
and  melts  at  120 — 121°.  With  hydrogen  bromide  in  glacial  acetic 
acid,  the  c?s-acid  yields  the  same  hydrobromide  as  is  obtained  from  the 
trans- aci  d .  a  Phenyl- ^-hepten-c- one,  CH2Ph  •  CH !  CH  •  OH2  •  CO  •  CH2Me, 
is  formed  aloDg  with  the  cfs-acid  by  the  action  of  aqueous  potassium 
carbonate  on  the  dibromide  of  the  ^mns-acid.  It  is  an  oil  which  distils 
with  partial  decomposition  at  230—236°  under  14  mm.  pressure,  is 
insoluble  in  aqueous  potassium  carbonate,  and  forms  a  semicarbazone, 
C14H19ON3,  crystallising  in  glistening,  white,  silky  needles.  G.  Y. 

2-Methoxystilbene.  Casimir  Funk  and  Stanislaus  von  Kos- 
tanecki  (Per.,  1905,  38,  939 — 940). — 2-Methoxystilbene- (3- carboxylic 
acid ,  0Me*C6H4*CH!CPh’C02H,  is  readily  obtained  by  the  condensa¬ 
tion  of  phenylacetic  acid  with  salicylaldehyde  methyl  ether  according 
to  Oglialoro’s  method  ;  it  crystallises  from  alcohol  in  colourless  needles, 
melts  at  186 — 187°,  and  when  distilled  yields  a-phenylcoumarin. 

2- Methoxystilbene  may  be  obtained  by  leaving  the  acid  in  contact 
with  hydriodic  acid  of  sp.  gr.  1*96  for  several  days.  It  crystallises 
from  dilute  alcohol  in  plates  meltmg  at  70°. 

3 - Methoxystilbene- ^-carboxylic  acid  melts  at  189°  and  does  not  yield 

3-methoxystilbene  when  treated  in  a  similar  manner.  J.  J.  S. 

Stilben©  Derivatives.  Stanislaus  von  Kostanecki  and  J.  Sulser 
(. Per .,  1905,  38,  941 — 942.  Compare  preceding  abstract). — Three 

isomeric  acids,  OMe*C6H4*CII!C(CO.JII)*C6II3<^Q^>CH2,  have  been  ob¬ 
tained  by  condensing  sodium  homopiperonalate  with  the  three  isomeric 
methoxybenzaldehydes  in  the  presence  of  acetic  anhydride  at  1 50 — 170°. 

2-Methoxy-l)  :4' -methylenedioxystilbene-jS-carboxylic  acid  crystallises  in 
small  needles  and  melts  at  225 — 226°;  the  isomeric  3 -methoxy -com¬ 
pound  forms  stout  needles  and  melts  at  204 — 205°,  and  the  4 -methoxy- 
derivative  melts  at  199 — 200°.  The  acids  lose  carbon  dioxide  when 
kept  for  several  days  in  closed  vessels  with  concentrated  hydriodic 
acid. 

2- Methoxy-3' :  4 f-methylenedioxystilbenef 

OMe-C6H4-CH:CH-C6H8<Q>GH2, 

crystallises  in  prisms  and  melts  at  99 — 100° ;  the  isomeric  k-methoxy- 
derivative  melts  at  153 — 154°,  but  the  3-methox}T-compound  has  not 
been  isolated. 

2  ’A-Dimefhoxystilbene-/3-carboxylic  acid ,  C6H3(0Me)2‘CH!CPh*C02H, 
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melts  at  196 — 198°,  and  2  :  i-dimethoxy-3' :  i'-methylenedioxystilbene-p- 
carboxylic  acid ,  C6H3(0Me)2*CH’C(C02H)*C6H3<^Q^>CH2,  melts  at 
203°.  J.  J.  S. 


Products  of  the  Condensation  of  Opianic  Acid.  Daniel 
Bruns  (Arch.  Pharm.,  1905,  243,  49 — 57). — Meconinedimethylketone, 
CH=CH - C*CH(CH2Ac)  /  CH(CH2Ac)  \ 

C( OMe):C(OMe)*C - CO^  V  '  ^ - CO - ^  / 

is  obtained  when  opianic  acid  is  allowed  to  react  with  acetone,  CH3Ac, 
in  the  presence  of  an  alkali,  and  the  product  is  acidified  (Goldschmiedt, 
Abstr.,  1892,  179  ;  Hemmelmayr,  Abstr.,  1894,  i,  151  ;  compare  also 
Book,  Abstr.,  1902,  i,  464) ;  in  neutral  and  acid  solutions,  no  condensa¬ 
tion  occurs.  The  substance  does  really  behave  like  a  lactone,  for  it 
reacts  slowly  with  an  alkali  instead  of  neutralising  at  once  as  much 
as  would  correspond  with  the  isomeric  acid  CHAclCH’R^C^H.  The 


lactone  of  which  it  is 


derivative,  e,<CH(OH)>o, 


is  a  tautomeric 


form  of  the  aldehyde  acid,  CH0,R"*C02H,  and  stands  to  it  in  the  same 
relation  as  the  carbinol  form  to  the  aldehydic  form  of  a  i^-ammonium 
base  (this  vol.,  i,  368).  The  true  methyl  ester  of  opianic  acid, 
CH0*R'/,C09Me  (Wegseheider,  Abstr.,  1893,  i,  167),  does  not  condense 
with  acetone. 

A  compound  of  opianic  acid  with  chloroform  could  not  be  obtained. 

C.  F.  B. 


Condensation  of  Aminobenzoic  Acids  with  Ethyl  Malonate. 

Walter  von  Pollack  (Monatsh.,  1905,  26,  327 — 334.  Compare 
Schiff,  Abstr.,  1886,  549). — When  heated  together  without  a  solvent, 
at  165 — 170°,  anthranilic  acid  and  ethyl  malonate  form  o -malonamino- 
benzoic  acid ,  CH2(C0*NH’C6H4*C02H)2,  which  crystallises  in  slender, 
white  needles  and  melts  and  decomposes  at  242°.  'p-Malonaminobenzoic 
acid ,  obtained  in  the  same  manner,  decomposes  at  276°.  The  o-  and 
£>-acids  distil,  with  partial  decomposition,  in  a  vacuum,  and  are  easily 
soluble  in  concentrated  sulphuric  acid,  from  their  solutions  in  which 
they  are  precipitated  unchanged  on  addition  of  water.  m-Malonamino- 
benzoic  acid,  formed  in  the  same  manner  as  its  isomerides,  decomposes 
at  258—259°. 

These  acids  form  crystalline  salts,  of  which  the  sodium  ( +  3H20) 
and  silver  salts  of  the  o-  and  the  silver  salts  of  the  £>-acid  were 
analysed.  The  o-  and  £>-acids  form  crystalline  diphenylhydrazones , 
C29H2604Nf),  which  decompose  above  360°.  On  addition  of  hydrochloric 
acid  to  the  cooled  aqueous  alkaline  solution  of  potassium  nitrite  and 
o-malonaminobenzoie  acid,  the  dimtfroso-derivative,  CirH12OsN4,  is 
obtained  as  a  yellow,  flocculent  precipitate,  which  decomposes  above 
350°. 

When  heated  at  their  melting  points,  the  three  malonaminobenzoic 
acids  lose  carbon  dioxide  and  form  similar,  brown,  tarry  products. 

G.  Y. 
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Methylated  Tannin.  Josef  Herzig  and  Rudolf  Tscheiine  ( Ber 
1905,  38,  989 — 991). — Methyl  tannin ,  prepared  by  the  action  of  diazo¬ 
methane  on  an  ethereal  solution  of  tan n in,  separates  from  ethyl  alcohol 
as  a  colourless,  amorphous  powder  and  melts  at  124 — 126°.  Its  prob¬ 
able  composition  is  represented  by  C24H807(0Me)s  or  C25H10O7(OMe)s. 
Gallic  acid  is  produced  by  the  action  of  hydriodic  acid  on  it.  Methyl 
tannin  is  dextrorotatory.  When  heated  with  potassium  hydroxide,  it 
forms  a  mixture  of  trimethyl  gallic  acid  and  dimethyl  gallic  acid 
(3:4: 5-trimethoxybenzoic  and  5-hydroxy-3  :  4-dimethoxybenzoie 
acids).  A.  McK. 

Characterisation  of  Aromatic  Aldehydes  and  Ketones. 

Pavel  Iw.  Petrenko-Kritschenko  and  F.  Dolgopoloff  (J.  Russ. 
Rhys.  Ghem.  Soc.,  1904,  36,  1505 — 1509,  Compare  Petrenko-Krits- 
chenko  and  Eltschaninoff,  Abstr.,  1903,  i,  440  ;  Petrenko-Kritschenko 
and  Kestner,  Abstr.,  1903,  ii,  719;  Kldiaschwili,  Abstr,  1903,  ii, 
719). — The  authors  have  measured  the  velocities  of  the  reactions  of  a 
number  of  aldehydes  and  ketones  with  phenylhydrazine  and  with 
potassium  hydrogen  sulphite,  the  results  showing  that  aromatic 
ketones  react  considerably  more  slowly  than  the  corresponding  aliphatic 
compounds,  whilst  with  aldehydes  the  reverse  is  the  case.  Investiga¬ 
tion  of  the  effect  produced  on  the  speed  of  the  reaction  by  the  intro¬ 
duction  of  methylene  groups  shows  that  closed-chain  compounds,  to 
which  Baeyeffs  tension  theory  attributes  a  ring-angle  greater  than  a 
right  angle  (namely,  rings  with  5,  6,  7,  or  8  members),  exhibit  veloci¬ 
ties  of  reaction  less  than  those  of  the  corresponding  open-chain  com¬ 
pounds.  Where  this  angle  is  less  than  a  right  angle,  the  reverse 
holds. 

The  authors  explain  the  difference  in  behaviour  between  aromatic 
ketones  and  aldehydes  by  supposing  that  in  both  cases  the  symmetry 
of  the  benzene  nucleus  is  disturbed,  the  ring-angle  for  the  ketones 
approximating  to  the  magnitude  of  the  angle  of  a  7-  or  8-atom  ring, 
whilst  in  the  case  of  aromatic  aldehydes  the  ring-angle  is  diminished 
to  approximately  the  value  it  possesses  in  a  tetramethylene  ring. 

T.  H.  P. 

Oxidation  of  Benzaldehyde  in  the  presence  of  Acetic 
Anhydride.  Willem  P.  Jorissen  and  Wilhelm  E.  Ringer  ( Chem . 
Centr.,  1905,  i,  817 — 818;  from  Chem .  Weekblad ,  2,  19 — 39). — When 
a  mixture  of  benzaldehyde  (1  mol.)  and  acetic  anhydride  (2  mols.)  with 
or  without  admixture  of  sand  is  exposed  in  diffused  light  and  in  a 
closed  vessel  to  an  atmosphere  of  oxygen,  benzoyl  acetyl  peroxide  is 
obtained.  In  opposition  to  the  observation  of  Baeyer  and  Yilliger 
(Abstr.,  1900,  i,  437),  the  compound  is  only  slowly  resolved  on  warm¬ 
ing  with  10  per  cent,  sodium  hydroxide  into  benzoyl  peroxide.  When 
the  mixture  is  exposed  to  air  in  a  dish  with  small  surface,  oxidation  is 
slow  and  benzoic  acid  is  formed,  whilst  in  larger  dishes  benzoyl  acetyl 
peroxide  is  also  produced. 

Diffused  daylight  greatly  accelerates  the  oxidation  without,  however, 
a  period  of  induction  or  after-effect.  The  light  from  a  Welsbach 
burner  is  inactive,  but  the  electric  arc  is  extraordinarily  active,  a 
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marked  after-effect,  but  no  period  of  induction,  being  noticed.  When 
passed  through  a  red  glass  plate,  the  electric  light  is  inactive,  but  when 
passed  through  a  violet  plate  is  again  active,  showing  both  a  period  of 
induction  and  after-effect.  Magnesium  light  similarly  accelerates  the 
oxidation  with  a  short  period  of  induction  and  more  prolonged  after¬ 
effect,  but  when  allowed  to  pass  through  the  space  in  which  the  mixed 
vapours  are  present,  no  effect  is  noticed,  owing  probably  to  the  small 
vapour  pressure  of  the  aldehyde.  Rontgen  and  radium  rays  are 
inactive.  G.  D.  L. 


Preparation  of  Aldehydes.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.R.-P.  157573). — Alkyl  formates  react  with  2  mols.  of 
magnesium  alkyl  haloids  to  form  secondary  alcohols  or  their  formic 
esters  (Grignarcl,  Abstr.,  1901,  i,  679).  When,  however,  at  least 
2  mols.  of  alkyl  formate  are  employed  for  each  2  mols.  of  magnesium 
alkyl  or  aryl  haloid,  aldehydes  are  obtained.  For  example,  MgBrPh  + 
H’C02Et  =  OEt*CHPh*0*MgBr.  This  intermediate  compound  either 
decomposes  directly  into  benzaldehyde  and  MgBr'OEt,  or  possibly 
reacts  with  water  according  to  the  equation  :  OEt*CHPh,0*MgBr  + 
H20  =  MgO  +  HBr  -f  OEt*CHPh*OH,  this  alcoholate  then  decomposing 
into  alcohol  and  benzaldehyde.  In  addition  to  the  above  example,  the 
preparation  of  propaldehyde  from  ethyl  iodide  and  amyl  formate,  of 
tsovaleraldehyde  from  zsoamyl  bromide  and  ethyl  formate,  and  of 
phenylacetaldehyde  from  benzyl  chloride  and  methyl  formate  by  means 
of  the  magnesium  compounds  is  described.  C.  H.  D. 


c^cfoButanone.  Nic.  M.  Kijner  ( J .  Puss.  Phys.  Chem.  Soc .,  1905, 
37,  106 — 1  09). —  Tetramethylenecarboxylic  bromamide , 

CH2<^2>cBr-CO-NH2, 

prepared  by  brominating  tetramethylenecarboxylic  acid  and  treating 
the  bromo-anhydride  thus  obtained  with  ammonia,  crystallises  from 
aqueous  alcohol  in  long,  flat  needles,  melts  at  153°,  and  dissolves 
readilv  in  water  or  benzene. 

CH 

cyclo Butanone,  CH2<^jj’2^>CO,  obtained  by  the  action  of  bromine 

and  potassium  hydroxide  on  the  preceding  bromide,  has  an  odour  re¬ 
sembling  that  of  acetone,  boils  at  99 — 101°,  has  the  sp.  gr.  0*9344  at 
18°/ 18°,  and  nD  1*4214  at  18°  ;  it  is  soluble  in  water,  gives  a  crystalline 
compound  with  sodium  hydrogen  sulphite,  and  yields  a  semicarhazone 
separating  from  alcohol  in  plates  melting  at  221°.  Oxidation  with 
concentrated  nitric  acid  gives  succinic  acid. 


1  : 1 


- Dibromocyclobutane ,  CH2<^^^2^>CBr9,  boils  at  159 — 161° 

and  has  the  sp.  gr.  1*8934  at  20°/20°  ;  when  treated  with  semicarb- 
azide  hydrochloride  and  potassium  acetate,  it  is  converted  into  the 
semicarbazone  of  cycfcbutanone.  T.  H.  P. 


Inversion  of  t/^-Ionone  and  its  Derivatives.  Paul  Alexander 
(D.R.-P.  157647). — A  certain  quantity  of  resin  is  always  formed  in 
the  inversion  of  t//-ionone  and  its  derivatives  by  acids.  A  better  result 
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is  obtained  by  heating  the  compound  to  be  inverted  with  water  or 
alcohol  at  170 — 190°,  with  or  without  the  addition  of  salts,  such  as  the 
chlorides,  acetates,  or  sulphates  of  the  alkalis  or  alkaline  earths. 

i^-Iononecarboxylic  esters  give  an  almost  theoretical  yield  of  ionone 
when  heated  with  water  under  pressure ;  i^-ionone  gives  a  50  per  cent, 
yield  of  ionone  with  sodium  acetate.  In  this  case,  it  is  advisable  to 
separate  the  inverted  product  and  repeat  the  operation,  as  ionone 
is  less  stable  at  high  temperatures  than  i^-ionone.  C.  H.  D. 

Formation  of  Additive  Compounds  from  Hydroxylamine 
and  Arylsulphonacetonitriles.  Julius  Troger  and  Franz  Yolkmer 
(J.  pr.  Chem .,  1905,  [ii],  71,  236 — 248.  Compare  foregoing  abstract; 
Tiemann  and  Kruger,  Abstr.,  1884,  1325  ;  1885,  790). — Arylsulphon¬ 
acetonitriles  form  amidoximes  when  warmed  with  hydroxylamine 
hydrochloride  and  sodium  carbonate  in  concentrated  aqueous-alcoholic 
solution. 

Phenyl  sulphonethenylamidoxime ,  S02Ph*CH2*C(NH2)!N0H,^H20  (or 
sometimes  with  H/)),  forms  glistening,  white  prisms  or  leaflets* and 
melts  at  158°.  ip-Tolylsulphonethenylamidoxime  crystallises  in  white 
leaflets  or  needles  and  melts  and  decomposes  at  190 — 192°.  It  may 
also  be  obtained  in  granular  crystals,  which  sinter  at  190°  and  melt  and 
decompose  at  about  196°.  o -Tolylsulphonethenylamidoxime  forms  a 
white  powder  and  melts  at  about  104°.  1 : 3-Xylyl-4-sulphonacetonitrile 
melts  at  79 — 80°.  1  :  %-Xylyl-i-sulphonethenylamidoxime  forms  a  white, 

woolly,  crystalline  mass  and  melts  and  decomposes  at  142°.  i ft-Cumyl- 
sulphonacetonitrile ,  formed  from  sodium  i^-cumenesulphinate  and  chloro- 
acetonitrile,  crystallises  in  long,  glistening  needles  and  melts  at 
110 — 111°.  xp-Cumylsulphonetlmiylamidoxime  crystallises  in  glistening, 
white  leaflets  and  melts  at  146°.  a-Naphthylsulphonethenylamidoxime 
forms  small,  glistening,  granular  crystals  and  melts  and  decomposes 
at  about  206°.  fi-Xaphthylsulphonethenylamidoxime  crystallises  in 
matted,  glistening  needles  and  melts  and  decomposes  at  170 — 175°. 
m -Phenylenedisulphondiethenylamidoxime  forms  a  white,  crystalline 
powder  and  decomposes  when  strongly  heated.  p -Chlorophenyl- 
sulphonethenylamidoxime  crystallises  in  glistening,  white  leaflets  and 
melts  and  decomposes  at  202°.  p- Bromophenylsulphonethenylamidoxime 
crystallises  in  glistening,  white  leaflets  and  melts  and  decomposes  at 
198°.  Potassium  jt?-iodobenzenethiosulphonate,  formed  by  the  action 
of  potassium  sulphide  on  jt?-iodobenzenesulphonic  chloride  in  warm 
concentrated  aqueous  solution,  is  converted  by  potassium  cyanide  in 
concentrated  aqueous  solution  into  potassium  />-iodobenzenesulphinate. 
jp-Iodobenzenesulphinic  acid  melts  at  about  160°  (compare  Abstr.,  1902, 
i,  274).  p- Iodophenylsulphonethenylamidoxime  crystallises  in  white 
leaflets  and  melts  and  decomposes  at  176°. 

o-Anisolesulphonacetonitrile ,  0Me*C6H4’S02*CH2#CN,  crystallises  in 
glistening,  white  prismsj  and  melts  at  84 — 85°.  o -Anisolesulphon- 
ethenylamidoxime  forms  a  white,  crystalline  powder  and  melts  at  105°. 
p- Anisolesulphonacetonitrile  crystallises  in  colourless,  glistening  needles 
and  melts  at  115°.  p -Anisolesulphonethenylamidoxime  crystallises  in 
stellate  groups  of  slender  needles  and  melts  at  116°. 

p -Phenetole&ulphonacetonitrile  crystallises  in  needles  and  melts  at 
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140 — 141°.  p -Phenetolesulphonethenylamidoxime  forms  a  white,  crystal¬ 
line  powder  and  melts  and  decomposes  at  175°.  G.  Y. 

Ke tonic  Fission  of  Carbinols.  Georg  von  Georgievics  ( Ber ., 
1905,  38,  884 — 886.  Compare  Fischer  and  Hess,  this  vol.,  i,  205). — 
Pararosaniline  reacts  with  hydrogen  peroxide  in  slightly  alkaline  solu¬ 
tion  to  form  4  :  4'-diaminobenzophenone,  which  melts  at  244°  (m.  p. 
237°,  Wichelhaus,  Abstr.,  1889,  781).  In  the  same  manner,  crystal- 
violet  yields  tetramethyldiaminobenzophenone,  which  melts  at  175° 
(compare  Fehrmann,  Abstr.,  1888,  156;  Graebe,  Abstr.,  1888,  158). 

G.  Y. 

Condensation  of  Imines  with  Ketones  and  Nitromethane. 

Charles  Mayer  [Bull.  Soc.  chim .,  1905,  [iii],  33,  395 — 399.  Compare 
Abstr.,  1904,  i,  832,  and  this  vol.,  i,  214). — Anilinophenylethyl  iso propyl 
ketone ,  NHPh*CHPh’CH2’COPr£,  obtained  by  the  action  of  benzyl- 
ideneaniline  on  methyl  -isopropyl  ketone  dissolved  in  alcohol,  crys¬ 
tallises  in  brilliant  needles,  melts  at  119 — 120°,  and  dissolves  readily 
in  benzene,  ether,  or  boiling  alcohol.  Anilinophenylethyl  butyl 
ketone  crystallises  in  leaflets,  melts  at  80°,  and  when  dissolved  in 
acetic  or  sulphuric  acid  and  the  solution  poured  on  ice  furnishes  benzyl - 
idenemethyl  butyl  ketone,  CHPhICH*COC4HQ,  which  forms  colourless 
lamellae  and  melts  at  40°.  The  products  obtained  by  the  condensa¬ 
tion  of  benzylideneaniline  with  methyl  jo-tolyl  and  methyl  m-tolyl 
ketones  melt  at  173°  and  172°  respectively,  resemble  anilinobenzyl- 
acetophenone  in  solubility  (Tambor  and  Wilde,  Abstr.,  1898,  i,  313), 
and  on  solution  in  sulphuric  acid  furnish  the  corresponding  ketones  ; 
the  cinnamenyl-m-tolyl  ketone  so  obtained,  crystallises  from  methyl 
alcohol  in  slightly  yellow  prisms  and  melts  at  73°.  Anilinobenzyl-lcevulic 
acid,  NHPh*CHPh*CH2*C0‘CH2*CH2,C02H,  melts  at  148°,  is  readily 
soluble  in  acetone,  less  so  in  alcohol,  ether,  and  benzene,  and  on  solu¬ 
tion  in  sulphuric  acid  yields  benzylidenelaevulic  acid  (Erlenmeyer, 
Abstr.,  1904,  i,  500).  The  ethyl  ester  of  the  imino-acid  crystallises  in 
needles,  melts  at  93 — 94°,  and  is  hydrolysed  by  sulphuric  acid  to  ethyl 
benzylidenelcevulate,  CHPh!CH*C0*CH2*CH2*C02Et,  which  crystallises 
in  silky  needles  and  melts  at  44 — 45°  (compare  Erdmann,  Abstr., 
1890,  495). 

Anilinophenylnitroethane ,  NHPh*CHPh*CH2,N02,  obtained  by  the 
action  of  nitromethane  on  benzylideneaniline  forms  large,  colourless 
rhombohedra,  melts  at  90°,  is  readily  soluble  in  ether,  benzene,  and 
warm  alcohol,  and  when  warmed  with  hydrochloric  acid  yields  aniline 
and  /3-nitrostyrene.  A  mixture  of  benzaldehyde,  acetone,  piperidine, 
and  alcohol,  after  being  left  for  45  days,  yielded  dibenzylideneacetone. 

The  author’s  results  show  that  in  order  that  a  ketone  may  condense 
with  benzylideneaniline  it  must  contain  a  methyl  group  and  must  not 
contain  a  quaternary  carbon  atom  next  the  carbonyl  group.  Con¬ 
densation  as  a  rule  does  not  occur  between  ketones  and  imines 
possessing  stable  hydrochlorides,  for  example,  benzylidene-jp-phenetidine. 
Methyl  cyanide  and  quinaldine  do  not  condense  with  imines,  in  spite 
of  their  analogy  with  the  methyl  ketones.  T.  A.  H. 
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Dibenzylideneacetone  and  Triphenylmethane.  VIII.  Adolf 
Baeyee  [in  part  with  Richard  Hallensleben]  ( Ber.y  1905,  38, 
1156 — 1164.  Compare  Abstr.,  1903,  i,  811;  1904,  i,  308  and  898; 
this  vol.,  i,  281). — ^-Tri-iodotriphenylcarbinol,  when  purified  by 
removing  the  azo-compounds  which  contaminate  it  by  means  of 
alcoholic-ethereal  stannous  chloride,  is  quite  colourless  and  melts  at 
162 — 163°. 

When  concentrated  sulphuric  acid  is  mixed  with  a  solution  of 
jo-trichlorotriphenylcarbinol  in  chloral  and  chloroform  is  then  added, 
the  sulphate ,  C19H12C13*S04H, H2S04,  separates  in  brown  prisms  or 
needles  with  a  greenish-blue  surface  lustre.  The  sulphate , 

cj9h12i8-so4h,h2so4, 

of  jo-tri-iodotriphenylcarbinol  is  obtained  in  a  similar  manner  and 
forms  microscopic,  brown  crystals.  The  production  of  diacid  salts 
from  these  weak  bases  is  probably  due  to  the  employment  of  the  con¬ 
centrated  sulphuric  acid,  which,  it  is  suggested,  consists  of  a  di- 
molecularly  associated  acid,  “  dimolsulphuric  acid.” 

^-Trichlorotriphenylcarbinyl  chloride  gives  with  stannic  chloride  in 
chloroform  solution  the  stannichloride ,  C19H12Cl4,SnCl4,  which  forms 
red  crystals  with  a  blue  surface  colour  ;  the  stannichloride , 

.  C19H12I3Cl,SnCl4, 

derived  from  y>-tri-iodotriphenylcarbinyl  chloride,  is  a  crimson,  crystal¬ 
line  powder  with  a  green,  metallic  lustre. 

p-  Trichlorotriphenylcarhinyl  ethyl  ether ,  C21Hl7OCl3,  crystallises  from 
chloroform  on  adding  alcohol  in  lustrous  prisms  and  melts  at  182°; 
p -triiodotriphenylcarbinyl  ethyl  ether  forms  small,  white  prisms  and 
melts  at  223°. 

^-Trianisylearbinol  gives  rise  to  two  sulphates  : 

(1)  c22h21o3-so4h,h2so4, 

obtained  by  means  of  chloral  and  precipitating  with  ethyl  acetate, 
forms  orange-yellow  needles ;  (2)  (C22H2103*S04H)2,H2S04,  probably  a 
mixture  of  C22H2103-S04H  and  C22H2108*S04H,H2S04  obtained  by 
adding  sulphuric  acid  mixed  with  chloroform  to  a  solution  of  the 
carbinol  in  chloroform,  forms  crimson  crystals. 

m-Trianisylcarbinol  gives  only  the  salt  (C22H2103*S04H)2,H2S04 
when  sulphuric  acid  is  mixed  with  its  solution  in  chloral,  ethyl  acetate 
being  subsequently  added. 

The  colour  of  some  triphenylcarbinol  salts  is  discussed  from  the 
standpoint  of  the  “  carbonium  ”  theory  and  of  “  halochromy.” 

W.  A.  D. 

Action  of  Organo  magnesium  Compounds  on  Cinnamylidene- 
acetophenone.  Elmer  P.  Kohler  ( Ber .,  1905,  38,  1203 — 1208. 
Compare  this  vol.,  i,  207,  208,  215). — fi-Phenyl- fl-styrylpropiophenone 
(y-benzylidene-fi-phenylbutyrophenone)>  COPh’CHg’CHPlrCHICHPh, 
prepared  by  the  action  of  magnesium  phenyl  bromide  on  cinnamyl- 
ideneacetophenone,  melts  at  93°.  Its  solution  in  concentrated 
sulphuric  acid  is  intensely  red.  Its  constitution  was  determined  by 
the  isolation  of  benzoic  acid  and  /?- benzoyl -a-phenylpropionic  acid  as 
products  of  its  oxidation  by  potassium  permanganate.  Its  oxime 
separates  from  alcohol  in  needles  and  melts  at  129°;  its  dibromide 
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separates  from  a  mixture  of  chloroform  and  light  petroleum  in 
glistening  prisms  and  melts  at  171°. 

ft- Benzyl- fi-styrylpropiophenone  ( y-benzylidene-ft-benzylbutyrophenone ), 
COPh-CH2-CH(CH2Ph)-CH:CHPh,  prepared  by  the  action  of 
magnesium  benzyl  chloride  on  cinnamylideneacetophenone,  melts  at 
125°.  That  the  substance  is  a  ketone  and  not  a  tertiary  alcohol,  as 
indicated  by  Bauer,  was  proved  by  the  formation  of  benzoic  acid  and 
/3-benzoyl  a-benzylpropionic  acid  as  its  oxidation  products.  [5-Benzoyl- 
a-benzylpropionic  acid ,  C0Ph*CH.2’CH(CH.>Ph),C02H,  separates  from 
alcohol  in  needles  and  melts  at  176°. 

j3- Benzyl- /3-sty rylpropiophenone  dibromide  separates  from  a  mixture 
of  alcohol  and  chloroform  in  glistening  prisms  and  melts  at  152°. 

[3-Benzyl- fi-styrylpropiophenone  oxime  separates  from  a  mixture  of 
ether  and  light  petroleum  in  needles  and  melts  at  1 44°. 

/ 3-Styryl -  -  ethylpropiophenone  (y  -benzyl  id  ene-/3-e  t  hylbutyrophenone ), 
COPh'CH/CHEt'CHICHPh,  prepared  by  the  action  of  magnesium 
ethyl  bromide  on  cinnamylideneacetophenone,  is  identical  with  the 
product  described  by  Bauer  as  “  diphenylmethylhexadienol,”  but  is 
not  a  tertiary  alcohol,  since  it  yields  benzoic  acid  and  /3-benzoyl-a- 
ethylpropionic  acid  on  oxidation.  Its  dibromide  separates  from  a 
mixture  of  alcohol  and  chloroform  in  prisms  and  melts  at  142°.  Its 
oxime  separates  from  light  petroleum  in  needles  and  melts  at  91°. 

A.  McK. 

Action  of  Zinc  Chloride  on  Acid  Esters  of  Phenols.  II. 
2  : 4-Dihydroxy-l  :  5-diacetylbenzene.  Johan  F.  Eijkman,  F. 
Bergema,  and  I.  T.  Henrard  ( Cliem .  Centr .,  1905,  i,  814 — 817 ; 
from  Chem .  Weekblad ,  2,  59 — 72  and  79 — 93.  Compare  Abstr.,  1904, 
i,  664). — 2  :  4-Dihydroxy-l  :  5-diacetylbenzene  is  best  prepared  by  warm¬ 
ing  resorcinol  diacetate  with  zinc  chloride  ;  it  forms  colourless  needles 
melting  at  183°  (corr.),  sparingly  soluble  in  cold,  more  readily  in 
warm  organic  solvents,  and  is  identical  with  the  <£  isoresacetophenone  ” 
of  Claus  and  Huth  (Abstr.,  1896,  i,  227).  By  the  action  of  alkyl 
iodides  or  bromides  on  the  potassium  salt,  simple  and  mixed  ethers  are 
formed.  Those  of  the  type  C6H2Ac2(OIt1)(OR11)  are  identical  inde¬ 
pendently  of  the  order  of  introduction  of  the  groups  R1  and  Rn,  thus 
proving  the  orientation  of  the  parent  substance.  The  dioximes  of  the 
ethers  as  a  rule  crystallise  from  alcohol  or  benzene  in  slender  needles. 
2  :  i-Dihydroxy-  1  :  5 -diacetylbenzene  dioxime  melts  at  242°.  An  excess 
of  potassium  permanganate  oxidises  the  dimethyl  and  diethyl  esters  of 
2  :  4-dihydroxy-l  :  5-diacetylbenzene  to  4  :  Q-dmiethoxy-  and  4  :  6-di- 
ethoxy-isophthalic  acids ,  separating  from  alcohol  in  crystals,  sparingly" 
soluble  in  water,  and  melting  and  decomposing  at  266°  and  250° 
respectively.  The  dimethyl  ether  with  seven  atomic  proportions  of 
oxygen  gives  3-carboxyA  :  §-dimethoxyphenylglyoxylic  acid , 

C02H-C6H2(0Me)2-C0*C02H, 
as  colourless  needles  melting  and  decomposing  at  243°. 

2  :  4-Dihy7droxy-l  :  5  diacetylbenzene  condenses  with  benzaldehyTde, 
yielding  the  monobenzylidene  derivative,  which  forms  bright  yellow 
needles  melting  at  192°,  and  the  dibenzylidene  derivative,  which 
crystallises  from  benzene  in  reddish-yellow  needles  and  melts  at  202°, 
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whilst  with  anisaldehyde  the  corresponding  dianisylidene  compound, 
which  separates  from  benzene  in  golden-yellow  needles  and  melts  at 
204°,  is  produced.  By  the  action  of  benzaldehyde  and  hydrogen 
chloride  on  the  solution  of  the  dibenzylidene  compound  in  alcohol  and  a 
little  benzene,  tetrabeiizylideneflavindogenide , 

CHPh-O-CICH-O-O— CHPh 

CHPh :  c— “Co — c:  ch  •  c  •  co  c:  CHPh’ 

is  obtained ;  it  separates  from  benzene  in  yellow  crystals,  melts  at 
257°,  and  dissolves  in  boiling  dilute  alkalis  to  a  yellow,  and  in  sul¬ 
phuric  acid  to  a  cherry- red,  solution. 

The  constants  of  the  following  ethers  of  2  :  4  dihydroxy-1  :  5-acetyl- 
benzene  and  their  oximes  are  given,  the  melting  points  being  corrected  : 
monomethyl ,  m.  p.  121  ‘5°,  sp.  gr.  IT 297,  and  na  1  52932  at  134*7°  ;  oxime , 
m.  p.  274°;  monoethyl ,  m.  p.  109°,  sp.  gr.  1T120,  and  na  1*52876  at 
109*1°  ;  oxime ,  m.  p.  217°;  monopropyl,  m.  p.  94*5°,  sp.  gr.  1*0821,  and 
7ia  1  51989  at  112*4°;  oxime ,  m.  p.  186°;  monoisopropyl ,  m.  p.  97*5°; 
oxime ,  m.  p.  162°  ;  monobutyl ,  m.  p.  63°,  sp.  gr.  1  0860,  and  na  1*52690  at 
78*8°;  oxime ,  m.  p.  170°;  monoisobutyl ,  m.  p.  88°;  oxime ,  m.  p.  213°; 
dimethyl ,  m.  p.  171*5°;  oxime ,  m.  p.  255°;  diethyl ,  m.  p.  156°;  oxime , 
m.  p.  245°;  dipropyl ,  m.  p.  86°,  sp.  gr.  1  *0173,  and  na  1*50150  at  131*1°  ; 
oxime ,  m.  p.  206°  ;  diisopropyl ,  m.  p.  126*5°  ;  oxime ,  m.  p.  235° ;  dibutyl, 
in.  p.  92*5°,  sp.  gr.  0*9893,  and  na  1*49324  at  110*8°;  oxime ,  m.  p. 
169°;  diisobutyl,  m.  p.  99°;  oxime,  m.  p.  207°  ;  methylethyl,  m.  p.  152°; 
oxime,  m.  p.  241°;  methylpropyl,  m.  p.  125*5°;  oxime,  m.  p.  237°; 
methylisopropyl,m..  p.  97°;  oxime,  m.  p.  235°;  methylbutyl ,  m.  p.  117°; 
oxime ,  m.  p.  189°;  methylisobutyl,  m.  p.  102*5°;  oxime,  m.  p.  210°; 
ethylpropyl,  m.  p.  95°;  oxime,  m.  p.  218°  ;  ethylisopropyl,  m.  p.  101*5°  ; 
oxime,  m.  p.  235°  ;  ethylbutyl ,  m.  p.  104°;  oxime,  m.  p.  193°;  ethyl- 
isobutyl,  m.  p.  72°;  oxime,  195°;  propylisopropyl,  m.  p.  7 8° ;  oxime, 
m.  p.  220°;  propylbutyl ,  m.  p.  61*5°;  oxime,  m.  p.  176°;  propyli so- 
butyl,  m.  p.  64°;  oxime,  m.  p.  200°;  iso propylbutyl,  m.  p.  76°;  oxime, 
m.  p.  196°;  isopropylisobutyl ,  m.  p.  80°;  oxime,  m.  p.  211°;  butyli so- 
butyl,  m.  p.  78°;  oxime,  m.  p.  187°. 

2 : 4-Dihydroxy-l  acetylbenzene  has  a  sp.  gr.  1*1800  and 
Ua.  1*56467  at  141*1°;  the  following  constants  for  some  of  its  ethers 
are  given  :  4- methyl ,  m.  p.  50°,  sp.  gr.  1*1310,  and  na  1*54322  at  81*2° ; 
Methyl,  m.  p.  48°,  sp.  gr.  1*0866,  and  na  1*53082  at  80°  ;  4- propyl ,  m.  p. 
25°,  sp.  gr.  1*0553,  and  7ia  1*52128  at  80*1°  ;  4 -butyl,  m.  p.  42°,  sp.  gr. 
1*0333,  and  na  1*51479  at  79*7°  ;  dimethyl,  m.  p.  40°,  sp.  gr.  1*0914,  and 
na  1*52476  at  80*1°  ;  diethyl,  m.  p.  68°,  sp.  gr.  1*0266,  and  na  1*50627  at 
80*7°;  dipropyl,  m.  p.  26°,  sp.  gr.  0*9928,  and  na  1*49758  at  79*5°;  di¬ 
butyl,  m.  p.  32°,  sp.  gr.  0*9678,  and  na  1*49029  at  80°;  Methyl-2 -methyl, 
m.  p.  44°,  sp.  gr.  1*0562,  and  na  1*51587  at  79*1°;  4- methyl-2-ethyl , 
m.  p.  67*5°,  sp.  gr.  1*0571,  and  na  1*51434  at  80*2°. 

The  preparation  and  constants  of  some  ketones  are  also  given : 
omethylacetophenone,  CH3*CO*C6H4Me,  from  calcium  o-toluate  and 
calcium  acetate,  is  a  liquid  boiling  at  79°,  108°,  and  214°  under  5,  30, 
and  761  mm.  pressure  respectively  ;  ip-methylacetophenone ,  from  toluene, 
acetyl  chloride,  and  aluminium  chloride,  boils  at  228°  under  759  mm. 
pressure ;  m-hy dr oxy acetophenone,  from  m-nitroacetophenone,  boils  at 
153°  and  296°  under  5  and  756  mm.  pressure  respectively,  the  methyl 
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ether  boiling  at  99°,  152°,  and  252°  under  4,  38,  and  760  mm.  pressure 
respectively ;  ^-hydroxy acetophenone,  from  phenol,  acetyl  chloride,  and 
zinc  chloride,  melts  at  107°,  the  methyl  ether ,  from  anisole,  acetyl 
chloride,  and  aluminium  chloride,  melting  at  35°.  The  optical 
constants  are  given  for  the  following. 

o-Hydroxybenzaldehyde,  sp.  gr.  T1589  and  na  T56422  at  21*3°; 
jp-hydroxybenzaldehyde,  sp.gr,  IT 291  and  na  T5 7055  at  130°  ;  o-methyl- 
acetophenone,  sp.  gr.  1*0010  and  na  T52415  at  16*8°;  £>-methylaceto 
phenone,  sp.  gr.  1*0029  and  na  T52827  at  22° ;  ^-tolyl  pentadecyl  ketone, 
sp.  gr.  0*8665  and^a  1*46954  at  77*3°;  p-tolyl  heptadecyl  ketone,  sp.  gr. 
0*8621  and  T46799  at  78°;  jD-anisyl  pentadecyl  ketone,  sp.  gr.  0*8981 
and  na  1*47605  at  80*5°;  o- hydroxy  acetophenone,  sp.  gr.  1*1302  and 
na  T55405  at  18*2°  ;  o-ethoxyacetophenone,  sp.  gr.  1*0036  and?ia  1*49684 
at  78*3°;  m-hydroxyacetophenone,  sp.  gr.  T0992  and  na  1*53482  at 
109*2  °;  ??i-methoxyacetophenone,  sp.  gr.  1*0943  and  na  1*53665  at  19°  \ 
jo-hydroxyacetophenone,  sp.  gr.  T 1090  and  na  1*55 7 73  at  109*2°  ;  jp-meth- 
oxyacetophenone,  sp.  gr.  T0493  and  na  T52395  at  79*9°;  jp-acetyl-m- 
hydroxytoluene,  sp.  gr.  1*0592  and  na  T53689  at  135*3°.  G.  D.  L. 

Quinonoid  Derivatives  of  Diphenyl.  II.  Richard  Willstatter 
and  Ludwig  Kalb  ( Ber 1905,  38, 1232 — 1241.  Compare  Abstr.,  1904, 
i,  1050). — Diphenoquinone ,  C12H802,  prepared  by  shaking  diphenol 
dissolved  in  ether  with  lead  peroxide  for  a  day  and  subsequently,  after 
decanting  the  ether,  boiling  the  residue  with  benzene  for  a  short  time, 
is  obtained  either  in  hard,  glistening,  blue  or  brownish-red  needles 
or  in  soft  golden-yellow  to  bronze,  minute  needles.  The  first  form  is 
converted  into  the  second  on  adding  a  trace  of  diphenol  to  the  hot 
saturated  solution  or  by  precipitating  the  benzene  solution  with  light 
petroleum.  On  heating,  it  decomposes  at  about  165°. 

Diphenoquinhydrone ,  C24H1804,  is  best  prepared  by  mixing  molecular 
quantities  of  diphenoquinone  in  benzene  and  diphenol  dissolved  in 
ether  ;  it  crystallises  in  dark  green  needles,  which  decompose  at  180°, 
and  forms  a  violet-coloured  sodium  salt. 

By  the  oxidation  of  benzidine  with  lead  peroxide,  a  compound, 
C12H10N2,  is  obtained,  probably  the  di-imine  of  diphenoquinone.  This 
crystallises  from  benzene  in  well-formed,  long,  reddish-brown  needles 
pointed  at  both  ends,  melts  at  285 — 286°,  and  dissolves  in  concentrated 
sulphuric  acid  with  a  blood-orange- red  coloration.  E.  F.  A. 

Disulphonic  Acids  of  Anthraquinone.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  157123). — When  the  sulphonation  of 
anthraquinone  in  the  presence  of  a  mercury  salt  (Abstr.,  1904,  i,  513) 
is  carried  out  at  a  higher  temperature  or  for  a  longer  time,  or  if  a 
larger  quantity  of  sulphur  trioxide  is  used,  the  product  is  a  mixture  of 
anthraquinone- 1  :  5-  and  -1  :  8-disulphonic  acids,  which  is  readily 
separated  into  its  components.  Sulphonation  in  the  /3-position  does 
not  take  place,  as  in  the  ordinary  process  of  sulphonation  of  anthra¬ 
quinone.  C.  H.  D. 

Nitro-derivatives  of  Alkylaminoanthraquinones.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  156759). — The  secondary 
and  tertiary  alkyl  derivatives  of  aminoanthraquinones  and  their 
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sulphonic  acids  (Abstr.,  1903,  i,  49S,  839),  unlike  the  parent  amino- 
compounds,  are  readily  nitrated  by  means  of  nitric  and  sulphuric  acids. 
In  the  case  of  tertiary  alkyl  derivatives,  one  alkyl  group  is  often  elimin¬ 
ated,  secondary  alkyl  derivatives  being  obtained.  The  nitro-group  in 
the  derivatives  thus  prepared  is  readily  exchanged  for  arylamino-residues. 

A:-Nitro-\-methylaminoanthraquinone ,  prepared  by  nitrating  a-methyl- 
aminoanthraquinone,  crystallises  from  pyridine  in  long,  glistening, 
reddish-brown  needles  and  melts  at  250°.  It  dissolves  sparingly  in 
alcohol  or  acetic  acid,  more  readily  in  acetone,  and  is  insoluble  in  dilute 
hydrochloric  acid.  2-Nitro-\-methylaminoanthraquinone  is  formed  at 
the  same  time,  and  may  be  separated  by  its  greater  solubility  in  organic 
solvents. 

4  :  S-Dinitro-1  : 5-dwietkylaminoanthraquuione  separates  from  pyridine 
in  dark  violet  crystals  and  dissolves  in  pyridine  to  a  bluish-red  solu¬ 
tion  and  in  concentrated  sulphuric  acid  to  a  yellow  solution.  The 
nitrate  is  colourless. 

The  colour-reactions  of  many  similar  derivatives  are  described. 

C.  H.  D. 


Methyl  Ethers  of  Hydroxyanthraquinones.  Farbenfabriken 
vorm.  Friedr.  Bayer  &  Co.  (D.R.-P.  156762). — The  a-sulphonic  acids 
of  anthraquinone  react  with  methyl  alcohol  and  sodium  hydroxide  on 
warming,  the  sulpho-group  being  replaced  by  the  methoxy-group. 
Thus  anthraquinone-a-sulphonic  acid  yields  erythroxyanthraquinone 
methyl  ether ;  anthraquinone-1  : 8-disul phonic  acid  yields  chrysazin 
dimethyl  ether,  and  anthraquinone-1  : 5-disulphonic  acid  yields  anthra- 
rufin  dimethyl  ether.  C.  H.  D. 


Action  of  Alcoholic  Potassium  Hydroxide  on  Phen- 
anthraquinone.  Richard  Meyer  and  Oskar  Spengler  {Ber., 
1905,  38,  950 — 953). — The  decomposition  of  the  lactone,  C16H]0O4, 
(this  voh,  i,  219),  on  melting  is  shown  by  an  analysis  of  the  gaseous  pro¬ 
ducts  to  take  place  quantitatively  according  to  the  equation  2ClfiHg0.4  — 
C29Hi602  +  C02  -F  2CO,  the  solid  product  being  solely  didiphenylene- 


pyrone , 


which  is  obtained  colourless  after  re- 


CfiH4-C-CO-C-C,H4 

,6  4,|  ,|,6  4 

CflH4*C-OrC-CdH; 

peated  crystallisations.  The  formation  of  a  six-membered  ring 
from  the  coalescence  of 


two  five-membered  rings  is  remarkable  in 
view  of  Baeyer’s  tension  theory.  W.  A.  D. 


Oxidation  of  isoBorneol  to  Camphor.  Chemische  Fabrik  auf 
Aktien  vorm.  E.  Schering  (D.R.-P.  157590).— The  yield  of  camphor 
obtained  by  oxidising  nsoborneol  with  potassium  permanganate  in  acetic 
acid  solution  (Semmler,  Abstr.,  1900,  i,  351)  does  not  exceed  ten  per 
cent.,  but  may  be  greatly  increased  by  adding  the  isaborneol  in 
powdered  form,  or  dissolved  in  benzene  or  light  petroleum,  to  an 
aqueous  solution  of  permanganate,  and  agitating  thoroughly. 

C.  H.  D. 


[Cinnamylidenecamphor  and  its  Reduction  Products.]  Hans 
Rupe  and  Gunnar  Frisell  (Ber.,  1905,  38,  1171). — A  reply  to  Bruhl’s 
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suggestion  (this  vol.,  i,  293)  that  inaccurate  measurements  of  molecular 
refractions  were  made  in  a  former  paper  (this  vol.,  i,  220). 


W.  A.  D. 


Menthone  derived  from  Hexahydrothymol.  Leon  Brunel 
( Compt ,  rend.,  1905,  140,  792 — 794). — The  two  isomeric  thymo- 
menthols  (hexahydrothymols ;  compare  this  vol.,  i,  197)  obtained  by 
direct  reduction  of  thymol  yield  thymomenthone,  C10HlsO,  when 
oxidised  with  chromic  acid  in  acetic  acid  solution  at  about  0°. 

Thymomenthone  is  a  colourless,  mobile  liquid  with  an  odour  and  taste 
resembling  those  of  ordinary  menthone.  It  boils  at  212°  under 
760  mm.,  has  a  sp.  gr.  0*911  at  0°,  and  does  not  crystallise  when 
cooled  to  —  10°.  When  reduced  by  sodium  in  alcoholic  solution,  or  by 
hydrogen  in  presence  of  finely-divided  nickel,  it  forms  /3-thymo menthol. 
Thymomenthonesernicarbazone  forms  colourless,  odourless  crystals 
melting  at  159°.  Thymomenthoneoxime  forms  small,  colourless  needles 
melting  at  80°.  When  the  oxime  is  reduced  by  sodium  in  alcoholic 
solution,  thymomenthylamine  is  obtained  as  a  colourless  liquid  with  a 
disagreeable  odour,  which  boils  at  208°  under  760  mm.,  absorbs  carbon 
dioxide  from  the  air,  and  forms  well-defined  salts  with  acids.  The 
picrate  forms  yellow  needles,  which  are  only  slightly  soluble  in  water 
and  alcohol,  and  melts  at  168 — 169°.  H.  M.  D. 


Coagulation  and  Solubility  of  Caoutchouc.  Carl  Otto 
Weber  ( Chem .  Centr.,  1905,  i,  886;  from  Gummi-Zeit.,  19,  354 — 356. 
Compare  Abstr.,  1904,  i,  331). — The  product  obtained  from  caoutchouc 
milk  by  purely  mechanical  means,  such  as  by  centrifugal  separation,  for 
example,  is  termed  “  coalesced  ”  caoutchouc  in  order  to  distinguish  it 
from  coagulated  caoutchouc.  These  products  have  different  physical 
properties,  and  are  probably  different  polymerides.  Since  the  caout¬ 
chouc  molecule  contains  at  least  two,  and  probably  three,  double  bonds 
for  each  C10H16  group,  polymerisation  cannot  have  affected  the  number 
of  these  bonds.  The  solubility  even  of  the  best  kinds  of  crude  Para 
caoutchouc  has  been  found  to  vary  within  very  great  limits,  and  the 
author’s  previous  statement  that  highly  polymerised  caoutchouc  is 
insoluble  in  ether  applies  only  to  the  particular  kind  of  caoutchouc 
examined  (fine  cut  sheet).  The  variations  of  solubility  are  so  great 
that  it  is  impossible  to  regard  any  solvent  as  the  best.  The  portion 
which  is  soluble  in  ether  can  be  isolated  from  carefully  selected  crude 
materials  in  the  form  of  a  hydrocarbon,  C10H16.  Fractional  separation 
by  means  of  other  solvents  always  yields  products  which  contain 
oxygen,  the  percentage  of  this  element  increasing  slowly  from  fraction 
to  fraction.  The  quantity  of  oxygen  contained  in  the  insoluble 
substance  is  greater  the  less  the  proportion  of  this  substance  contained 
in  the  original  material.  Fendler’s  results  ( Gummi-Zeit .,  19,  41)  only 
show  that  the  amount  of  insoluble  substance  varies  within  extremely 
wide  limits.  The  quality  of  caoutchouc  is,  doubtless,  to  some  extent 
dependent  on  the  insoluble  portion,  for  in  the  process  of  milling  this 
substance  practically  disappears.  E.  W.  W, 
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Caoutchouc.  Decomposition  and  Constitution  of  Para 
Caoutchouc.  Carl  D.  Harries  {Per.,  1905,  38,  1195 — 1203.  Com¬ 
pare  Abstr.,  1904,  i,  757). — A  current  of  ozonised  oxygen,  containing 
5*5 — 6  per  cent,  of  ozone,  was  passed  into  a  cooled  solution  of  Para 
caoutchouc  in  chloroform,  and  when  the  product  had  been  concentrated 
under  diminished  pressure,  a  mixture  of  ethyl  acetate  and  light 
petroleum  was  added.  Caoutchouc  ozonide ,  C10H16O6,  separated  as  an 
oil,  which  solidified  to  a  glassy  mass  and  melted  at  about  50°  ;  it  is 
explosive.  When  water  was  added  and  the  product  then  submitted  to 
distillation  in  a  current  of  steam,  lsevulic  aldehyde  passed  over.  The 
distillate  reduced  Fehling’s  solution,  gave  an  intense  pyrrole  reaction, 
and  with  phenylhydrazine  acetate  formed  phenylmethyldihydropyrid- 
azine,  melting  at  197°  and  identical  with  the  product  directly  obtain¬ 
able  from  hevulic  aldehyde.  The  presence  of  the  latter  in  the  distillate 
was  further  proved  by  the  formation  of  its  dioxime,  and  by  its  isola¬ 
tion.  Lsevulic  aldehyde  has  the  sp.  gr.  1*016  at  21*5°  and  nD  1*42695  at 
21*5°. 

When  the  ozonide  is  distilled  with  steam  until  the  distillate  ceases 
to  give  the  pyrrole  reaction,  the  residue  contains  lsevulic  acid. 

When  the  action  of  steam  on  the  ozonide  is  carried  out  for  a  short 
time  only,  Icevulic  aldehyde  peroxide,  melting  and  decomposing  at  197°, 
separates.  It  crystallises  from  water  in  leaflets  and  is  readily  con¬ 
verted  by  steam  into  lsevulic  aldehyde.  It  liberates  iodine  from 
potassium  iodide,  decolorises  potassium  permanganate  and  indigo  solu¬ 
tions,  reduces  ammoniacal  silver  nitrate,  and  deflagrates  when  quickly 
heated. 

No  other  volatile  aldehydes  or  ketones  result  as  products  of  the 
decomposition  of  the  ozonide.  The  products  obtained  are  readily 
estimated  quantitatively. 

The  decomposition  of  the  ozonide  into  lsevulic  aldehyde  and  its 
peroxide  is  represented  as  follows  : 


CioHi6°6  =  CH3-CO-CH2-CH2-CHO  + 


o:o:ch--ch2 

0:o:CMe‘CH2’ 


Caoutchouc  is  a  cyclic  compound. 

CMe< 


ch2-ch2 


The  formula 
*CH 


;CH-CH2-CH2^OMej;r 
may  provisionally  be  assigned  to  it.  Caoutchouc  is  optically  inactive. 

A.  McK. 


Aucubin,  the  Glucoside  of  Aucuba  Japonica.  Emile  Bour- 
quelot  and  Henri  Herissey  {Ann.  Chim.  Phys .,  1905,  [viii],  4, 
289 — 318). — A  resume  of  work  already  published  (compare  Abstr., 
1902,  i,  634;  ii,  55;  1904,  i,  606).  Crystalline  hydrated  aucubin 
has  [a]D  — 164*9°,  whilst  the  anhydrous  compound  has  [a]D  — 174*4°. 

M.  A.  W. 


Digitonin.  Heinrich  Kiliani  {Arch.  Pharm.,  1905,  243,  5 — 12). — 
A  reply  to  Cloetta  {Arch.  exp.  Path.  Pharm.,  1901,  45,  435  ;  also  1898, 
41,  421).  Cloetta’s  “  amorphous  digitonin  ”  is  certainly  a  mixture,  and 
so  simple  a  formula  for  it  as  C28H47014  is  out  of  the  question. 

C.  F.  B. 
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Preparation  of  a  Non-poisonous  Saponin.  Firma  Emanuel 
Merck  (D.B.-P.  156954). — The  saponin  extracted  from  the  leaves, 
bark,  and  other  portions  of  Bulnesia  Sarmienti  or  Guaiacum  officinale 
by  means  of  benzene,  and  purified  by  means  of  lead  acetate,  is  neutral 
and  non-poisonous,  and  does  not  exert  a  solvent  action  on  red  blood- 
corpuscles.  Its  formula  is  C22H36O10,  and  it  appears  to  be  a  methyl 
derivative  of  saponic  acid,  C21H34O10.  It  dissolves  readily  in  water 
or  alcohol,  and  is  precipitated  by  ether  as  a  dull  yellow  powder. 

C.  H.  D. 

Bilirubin,  the  Red  Colouring  Matter  of  the  Bile.  William  E. 
Orndorff  and  John  E.  Teeple  ( Amer .  Ghem.  J.,  1905,  32,  215 — 250). 
— In  a  previous  paper  (Abstr.,  1901,  i,  602),  it  was  shown  that 
bilirubin  does  not  contain  alkoxyl-groups,  but  has  one  alkyl  group 
attached  to  nitrogen,  and  is  probably  a  pyrrole  derivative ;  analysis 
showed  that  its  composition  could  be  expressed  by  the  formula 

P  K  ON 

,34^36^7^  4* 

Kiister  (Abstr.,  1902,  i,  388)  has  demonstrated  that  the  material  used 
in  this  investigation  was  a  mixture  of  two  substances  which  differ  in 
composition  and  solubility  in  chloroform. 

It  is  now  found  that  pure  crystalline  bilirubin  has  the  composition 
(C16H1803N2)z  and  crystallises  from  chloroform  in  monoclinic  or 
triclinic  prisms ;  its  solubility  cannot  be  determined  with  accuracy  on 
account  of  its  tendency  to  form  supersaturated  solutions.  On  reduc¬ 
tion  with  zinc  dust  or  nascent  hydrogen  iodide,  it  is  converted  into 
haemopyrrole. 

By  the  action  of  tribromobenzenediazonium  hydrogen  sulphate  on 
bilirubin,  two  compounds  are  produced,  a  mcmoa^o-derivative, 

.  C3,H35OcN,-N2-Cf,H;iil3, 

and  a  fo'sazo-derivative,  082H3406N4(N2*C6H2Br3)2.  These  products 
are  easily  distinguishable,  as  the  former  gives  a  red  and  the  latter  a 
purple  colour  with  potassium  hydroxide.  Determinations  of  the 
molecular  weight  of  the  bisazo-compound  in  chloroform  or  ethyl  acetate 
solution  by  the  ebullioscopic  method  confirm  the  above  formula, 
whence  it  must  be  concluded  that  bilirubin  has  the  formula 

c32h36o6n4. 

On  repeating  the  work  of  Proscher  (Abstr.,  1900,  i,  571),  it  has 
been  found  that  acetophenonediazonium  chloride  combines  with 
bilirubin  forming  both  cczo-  and  67s«£0-derivatives,  which  are  best 
separated  by  means  of  carbon  disulphide  ;  the  latter  compound, 

C32H3t06N4(N2-C8H70)2, 

crystallises  in  long,  wedge-shaped  plates  of  the  triclinic  system  and  is 
identical  with  Proscher’s  substance.  The  azo-compound, 

C32H360sN4-N2-C8H70, 

is  insoluble  in  carbon  disulphide  and  only  slightly  soluble  in  chloro¬ 
form.  All  these  azo-derivatives  of  bilirubin  show  characteristic 
absorption  bands  which  are  fully  described.  E.  G. 


Tannins  producing  a  “Bloom”  [on  Leather].  M.  Nierenstein 
( Ghem .  Centr.>  1905,  i,  701  ;  from  G ollegium,  1905,  21 — 23). — Pyro- 
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gailol  tannins  give  a  “bloom”  of  ellagic  acid  on  leather,  the  acid 
being  formed  either  by  synthesis  from  gallic  esters  or  by  decomposi¬ 
tion  of  ellagic  glucosides  already  existing  in  the  tannin.  Myrobalans 
yielded  ellagic  acid  on  extraction  with  hot  water  and  crystallisation. 
Tetra-acetylellagic  acid ,  C22H]6012,  melts  at  276 — 279°  and,  on  warm¬ 
ing  with  concentrated  sulphuric  acid,  gives  colourless  ellagic  acid, 
which  is  not  coloured  by  nitric  acid.  The  original  mother  liquor,  after 
warming  with  dilute  sulphuric  acid,  yields  gallic  acid  on  extraction 
with  ether  and  pyrogallol  on  subsequent  extraction  with  ethyl  acetate. 
Dextrose  is  present  in  the  aqueous  residue.  G.  D.  L. 


A  Second  Synthesis  of  Apigenin.  Marie  Breger  and  Stanislaus 
von  Kostanecki  ( Ber .,  1905,  38,  931 — 933). — 5  :  7  :  4/-Trimethoxy- 
flavanone  (Kostanecki,  Lampe,  and  Tambor,  Abstr.,  1904,  i,  441) 
reacts  with  a  chloroform  solution  of  bromine  yielding  3:6: 8-tri- 


bromo-5  :  7  :  4'  -  trimethoxyflavanone ,  C6Br2(OMe)2<^ 


0 — CH-C6H4-OMe 
COCHBr 


which  melts  and  decomposes  at  145°.  Alcoholic  potash  converts  this 
into  6  :  8 -dibromo-5  :  7  :  4 ' -trimethoxyflavone, 


„  ^  .  Jd— C-CfiH4-OMe 

^6'^r2(^^e)2<\QQ.Qgr  ’ 

which  crystallises  in  needles  melting  at  245°.  When  boiled  with  con¬ 
centrated  hydriodic  acid  for  several  hours,  it  yields  5:7:  4'-trihydroxy- 
flavone  (Czajkowski,  Kostanecki,  and  Tambor,  Abstr.,  1900,  i,  504). 

J.  J.  S. 


3'-Hydroxyflavonol.  A.  Gutzeit  and  Stanislaus  von  Kostanecki 
(. Ber .,  1905,  38,  933 — 935.  Compare  Kostanecki  and  Lampe,  Abstr., 
1904,  i,  440;  Kostanecki  and  Stoppani,  ibid,,  443). — o-Hydroxyaceto- 
phenone  condenses  with  ??i-methoxybenzaldehyde  yielding  2' -hydroxy- 
3-methoxychalkone ,  OH*C6H4‘CO*CHICH*C6H4*OMe,  which  crystallises 
from  alcohol  in  yellow  plates  melting  at  94 — 95°  and  soluble  in  con¬ 
centrated  sulphuric  acid.  When  boiled  with  an  aqueous  alcoholic 
solution  of  sulphuric  acid,  it  yields  3 ' -methoxyfiavanone,  which  crystallises 
in  colourless  prisms  melting  at  77 — 78°.  3-iso Nitro&o-W -methoxy- 


,o— 


cpn- 


CflHvOMe 


crystallises  from  benzene  in 


flavanone ,  OH 

colourless  needles,  melts  and  decomposes  at  159 — 160°,  and  when 
boiled  with  a  mixture  of  acetic  and  10  per  cent,  sulphuric  acid  yields 

3 '-methoxyflavonol,  C6H4<^  ^  ^  which  crystallises  from 

alcohol  in  pale  yellow  plates  melting  at  134°.  Its  solution  in  con¬ 
centrated  sulphuric  acid  is  pale  greenish-yellow,  and  when  warmed 
with  sodium  hydroxide  it  yields  a  sparingly  soluble  sodium  derivative 
with  an  intense  yellow  colour.  The  acetyl  derivative  melts  at 
117 — 118°.  The  methoxy-compound  when  hydrolysed  with  con¬ 
centrated  hydriodic  acid,  yields  W -hydroxyfiavonol,  C15H10O4,  in  the 
form  of  pale  yellow  needles  melting  at  237° ;  the  acetyl  derivative 
melts  at  166°.  J.  J.  S. 
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An  Isomeride  of  Quercitol.  Stanislaus  yon  Kostanecki  and 
Fr.  Rudse  ( Ber .,  1905,  38,  935 — 938). — Gallacetophenone  dimethyl 
ether  condenses  with  veratraldehyde  yielding  2' -hydroxy-#  :  4' :  3  'A-tetra- 
methoxychalkone,  OH*C6H2(OMe)2*CO*CH!CH*C6H3(OMe)2,  in  the 
form  of  yellow  needles  melting  at  124°  and  soluble  in  concentrated 
sulphuric  acid  to  a  reddish-yellow  solution ;  the  acetyl  derivative  melts 
at  119°.  When  boiled  with  alcohol  and  dilute  hydrochloric  acid,  it 
yields  7  :  8  :  3'  :  4 ’ -tetramethoxyjlavanone,  C19H20O6,  which  crystallises 
from  carbon  disulphide  in  colourless,  glistening  needles  melting  at  144°. 
The  isonitroso- derivative  forms  pale  yellow  needles  melting  and  decom 
posing  at  172°  and  soluble  in  sodium  hydroxide  solution  ;  when  heated 
with  acetic  and  dilute  sulphuric  acids,  it  yields  7:8:3  :  4  - tetramethoxy - 
/lavonol,  C19H1R07,  in  the  form  of  pale  yellow  needles  melting  at  217°. 
The  acetyl  derivative  melts  at  176°. 

Concentrated  hydriodic  acid  hydrolyses  the  the  tetra methyl  ether 
to  7  :8  :  3'  :  M -tetrahydroxyjlavonol ,  C15H10O7,H2O,  a  compound  closely 
resembling  fisetin.  It  melts  and  decomposes  at  308°  and  is  a  good  dye 
for  mordanted  fibres.  It  dissolves  in  dilute  alkalis  yielding  reddish- 
yellow  solutions  and  yields  a  penta-acetyl  derivative  melting  at 
172—173°.  J.  J.  S. 

Influence  of  Light  and  Heat  on  the  Chlorination  and 
Bromination  of  Homologues  of  Thiophen.  St.  Opolski  (Bull. 
Acad.  Sci.  Cracow ,  1904,  727 — 732). — Chlorination  and  bromina 
tion  of  2-methyl-  or  2-ethyl-thiophen  in  sunlight  results  almost 
exclusively  in  the  substitution  of  halogen  in  the  ring,  only  very  small 
quantities  of  halogen  entering  the  side-chain.  The  bromination  was 
effected  by  means  of  bromine  vapour  in  a  current  of  carbon  dioxide, 
and  in  the  case  of  2-methylthiophen  resulted  in  the  formation  of 
bromo -2-methylthiophen ,  which  forms  a  liquid  of  pleasant  odour,  boil¬ 
ing  at  177°  (corr.)  under  740  mm.  pressure  and  having  a  sp.  gr. 
T5529  at  20°/4°  and  T5673.  It  gives  an  emerald-green  coloration 
with  phenanthraquinone  and  sulphuric  acid  in  acetic  acid  solution, 
and  an  olive-violet  indophenin  reaction.  The  solid  products  of  bromin¬ 
ation  are  tribromo-2-methylthiophen  and  a  dibromo-2-methylthiophen , 
which  forms  colourless  needles,  melts  at  44 — 45°,  and  is  readily 
soluble  in  warm  alcohol  or  ether.  When  boiling  2-methylthiophen 
is  brominated,  the  same  products  are  formed,  but  there  is  considerable 
charring. 

Under  similar  conditions,  chlorination  leads  to  the  production 
mainly  of  chloro-2-methylthiophen ,  which  boils  at  153 ‘7°  (corr.)  under 
738  mm.  pressure,  has  a  sp.  gr.  1*2016  at  17°/4°,  n D  1*5367,  and  gives 
a  yellowish-green  Laubenheimer  reaction,  the  violet  indophenin  colour 
being  produced  with  greater  difficulty. 

Bromination  of  2-ethylthiophen  leads  to  the  formation  of  the  known 
bromo -2 -ethyl thiophen,  which  boils  at  90 — 100°  under  30 — 40  mm. 
pressure,  has  a  sp.  gr.  1*4642  at  20°/4°,  and  1  5576  at  20°. 

G.  D.  L. 

Alkine  Esters  of  Hydroxy-acids.  Chininfabrik  Braunschweig  ; 
Buchler  &  Co.  (D.R.-P.  157693). — It  is  not  possible  to  condense  fatty 
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hydroxyacyl  chlorides  with  alkines,  internal  condensation  taking 
place.  Esters  containing  an  acyloxy-group,  however  (Abstr.,  1904, 
i,  685),  react  readily,  and  the  acyl  group  may  then  be  removed  by 
hydrolysis  with  acids.  The  preparation  of  inactive  atropine  from 
acetyltropyltropeine,  of  tropyl-lupineine  from  acetyltropyl-lupineine,  and 
of  salicyltropeine  from  acetylsalicyltropine,  is  described.  C.  H.  D. 

Alkaloid  from  Papaver  Dubium.  Vittorio  Pavesi  ( Chem . 
Centr .,  1905,  i,  826 — 827 ;  from  Rend.  R .  1st.  Lomb.  sci.  lett ., 
[ii],  38,  117 — 121). — By  extraction  of  the  seed  capsules  of  Papaver 
dubium  with  light  petroleum,  a  previously  unknown  alkaloid, 
aporeine ,  is  obtained.  The  thick,  yellow,  amorphous  extractive  pro¬ 
duct,  amounting  to  0*015  per  cent.,  yields  with  10  per  cent,  hydro¬ 
chloric  acid  the  hydrochloride ,  which  forms  glistening*scales  melting  at 
about  230°,  and  gives  precipitates  with  silver  nitrate  and  phosphomolybdic 
acid.  The  base  forms  microscopic  leaflets  after  crystallisation  from 
ether,  light  petroleum,  or  chloroform.  When  a  solution  of  a  trace  of 
the  alkaloid  or  its  hydrochloride  in  a  drop  of  nitric  acid  of  sp.  gr.  1*3 
is  dropped  into  concentrated  sulphuric  acid,  a  violet,  brown,  and 
finally  yellow  coloration  is  produced,  a  similar  result  being  given  by 
the  base  with  strong  sulphuric  acid  in  which  a  crystal  of  potassium 
chlorate  has  been  dissolved.  The  hydrochloride  gives  a  greyish-blue, 
green,  brown,  and  finally  yellow  coloration  with  Frohde’s  reagent ; 
a  green,  blue,  and  finally  black  coloration  with  a  solution  of  2  or 
3  drops  of  40  per  cent,  formalin  in  3  c.c.  of  concentrated  sulphuric 
acid ;  with  strong  sulphuric  acid,  especially  in  the  presence  of 
potassium  nitrate,  or  with  fuming  nitric  and  sulphuric  acids  in  the 
presence  of  potassium  dichromate,  a  brown  coloration. 

The  hydrochloride  produces  on  the  tongue  at  first  a  burning  and 
then  a  numbing  sensation.  The  alkaloid  is  a  tetanus  poison  similar  to 
thebaine.  G.  D.  L. 

Constitution  of  f  Ammonium  Bases  with  reference  to  the 
Alkaloids  and  the  Products  these  yield  by  Transformation. 

Johannes  Gadamer  {Arch.  Pharm.,  1905,  243,  12 — 29.  Compare 
Decker,  Abstr.,  1902,  i,  691). — A  theoretical  paper  introductory  to 
those  following  it  (see  next  abstract  and  this  vol.,  i,  p.  353).  The 
author  considers  that  the  ^-ammonium  bases  exhibit  a  peculiar  kind 
of  tautomerism,  such  as  renders  possible  the  existence  of  three 
isomerides,  one  of  which,  however,  may  sometimes  be  too  unstable  to 
form  derivatives.  The  relationship  between  these  tautomeric  forms  is 
indicated  by  the  following  atomic  groupings :  (1)  ammonium  base 
proper,  GsFMe(OH):CH-  ;  (2)  carbinol  base,  •NMe-CH(OH)*  ;  (3) 
aldehyde  (or  ketone)  base,  *NHMe  with  *CHO.  It  will  be  seen  that 
the  formation  of  the  last  form  involves  the  breaking  of  a  bond  within 
the  formula  of  the  molecule,  and  consequently  a  lessening  of  the 
number  of  rings  present. 

The  tripbenylmethane  dyes  form  a  special  group  of  i^-bases,  in 
which  the  structure  of  the  molecule  excludes  the  possibility  of  an 
aldehydic  (or  ketonic)  form  existing.  C.  F.  B. 
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Berberine.  Johannes  Gadamer  ( Arch .  Pharm 1905,  243,  31 — 43). 
— Berberine,  O90H19O5N,  may  exist  in  three  tautomeric  forms  (compare 
Abstr.,  1902,  i,  173;  preceding  abstract)  [R1  =  C6H2(OMe)9  ; 

R2  =  (yi2(I02ICH2)-CH2-CH2-]  : 


chor^chicK 


R2 

NH 


Aldehyde  base. 


f)H=— C. 
R!<  i  >R2 

CH(OH)-N 

Carbinol  base. 


.CHIC - \ 

n  Nthin(oh) 

Ammonium  base  proper. 


The  free  base  in  the  solid  state  probably  has  the  aldehydic  constitu¬ 
tion  ;  the  ammonium  base  only  exists  in  aqueous  solution,  and  even 
then  changes  in  time  to  the  aldehydic  form,  the  alkalinity  of  the 
solution  gradually  disappearing.  Its  transformation  under  the  in¬ 
fluence  of  alkali  into  a  mixture  of  dihydroberberine  and  hydroxy  - 
berberine  (Abstr.,  1902,  i,  555)  is  analogous  to  that  of  benzaldehyde 
into  benzyl  alcohol  and  benzoic  acid,  for  the  two  substances, 


CH=C 

R  h2-n^>r 

Dihydroberberiue. 


and 


CHIC. 

K<co-A>E’ 

Oxyberberine. 


may  be  regarded  respectively  as  the  anhydride  of  the 

,R2 


oh,ch2-ri-ch:c< 

Primary  alcohol. 


,R2 


OH-CO-Ri-CIRCXC  , 

NH  and  NR 

Carboxylic  acid. 


corresponding  with  the  aldehydic  form  of  berberine.  Further,  an 
oxime  was  prepared,  although  with  difficulty ;  berberine  sulphate, 
mixed  with  a  little  water,  was  treated  gradually  with  sodium  hydroxide 
until  it  had  dissolved  as  the  soluble  normal  sulphate,  excess  of  the 
alkali  was  added,  and  the  precipitated  alkaloid  was  shaken  out  with 
ether  ;  to  the  (filtered)  ethereal  solution,  a  hydroxylamine  solution  was 
added  that  had  been  made  by  pounding  together  hydroxylamine 
hydrochloride  and  crystallised  sodium  carbonate,  adding  some  alcohol, 
then  adding  a  larger  volume  of  ether,  and  filtering.  Flakes  first 
separated  which  melted  at  188 — 191°  and  contained  C  59  7,  H  5*6, 
N  44;  then  the  oxime  crystallised  out  slowly  in  satisfactory  yield  ;  in 
one  experiment,  reddish-yellow  needles  melting  and  decomposing  at 
120 — 122°  were  obtained  in  addition.  Berberinaldoxime ,  C20H20O5N2, 
decomposes  at  about  165°  and  is  an  unstable  substance  ;  hydrochloric 
acid  does  not  form  a  salt  with  it,  berberine  chloride  being  obtained 
instead. 

As  the  aldehydic  formula  contains  a  INH  group,  it  might  be 
expected  that  free  berberine  (berberinaldehyde)  would  react  with 
methyl  iodide  to  form  a  quaternary  iodide  with  the  group  INMe2I  ; 
also  that  it  would  form  a  benzoyl  derivative  with  the  group  INBz. 
Neither  of  these  expectations  could  be  realised,  however  ;  evidently 
the  aldehydic  form  of  berberine  is  not  a  very  stable  one.  0.  F.  B. 
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Tarconine  Methiodide  and  its  Relations  to  Cotarnine  and 
Hydrocotarnine.  Daniel  Bruns  (Arch.  Pharm .,  1905,  243, 
57 — 69). — Tarconine  methiodide  was  prepared  from  narcotine  by 
oxidation  with  iodine  in  alcoholic  solution,  and  was  reduced  to  hydro¬ 
cotar  nine  with  zinc  and  dilute  sulphuric  acid.  This  hydrocotarnine 
was  identical  with  that  obtained  by  reducing  cotarnine,  prepared  from 
narcotine  by  oxidation  with  dilute  nitric  acid  at  49°,  with  zinc  and 
dilute  sulphuric  acid  ;  in  both  cases,  the  hydrobromide  was  obtained 
anhydrous,  contrary  to  what  is  often  stated.  Hydrocotarnine  is  oxi¬ 
dised  by  iodine  in  alcoholic  solution  at  100°  completely  to  tarconine 
methiodide  ;  four  atoms  of  hydrogen  are  lost,  just  as  is  the  case  with 
tetrahydroberberine  and  corydaline.  Alcoholic  iodine  in  relatively 
smaller  quantity  oxidises  hydrocotarnine  to  cotarnine,  and  cotarnine 
to  tarconine  methiodide,  but  in  both  cases  the  yield  was  far  from 
quantitative.  Tarconine  methyl  hydrogen  sulphate,  C12Hn03N,H2S04, 
was  prepared  in  the  crystalline  state  and  analysed. 

Methyltarconium  hydroxide,  the  base  corresponding  with  tarconine 
methiodide, 


ch2< 


OC:C(OMe)-C-CH:NMe-OH 

oc:ch - c-oh:ch 


.CH:NMe-OH\ 
^  XJHICH  /’ 


will  not  condense  with  hydroxylamine,  nor  could  tarconine  methiodide 
be  made  to  yield  definite  products  by  reacting  with  acetone,  chloro¬ 
form,  or  ammonium  sulphide  even  in  the  presence  of  an  alkali.  Evi¬ 
dently  the  base  has  little  tendency  to  react  in  a  tautomeric  aldehydic 
form,  CHO*B/'*CH!CH*NHMe  (compare  this  vol.,  i,  368). 

Since  tarconine  methiodide  is  yellow  whilst  cotarnine  iodide  and 
hydrocotarnine  are  colourless,  the  chromoplioric  group  must  be  the 
•CHICH*  group,  the  carbon  atoms  of  which  are  printed  in  thicker 
type  in  the  formula  of  tarconine  methiodide  below  : 


R"< 


CHINMel 

ch:ch 


Tarconine  methiodide. 


CHINMel 

N3H2*CH2 

Cotarnine  iodide. 


OH2-NMe 

^CH2*CH2 

Hydrocotarnine. 

C.  F.  B. 


Synthesis  of  Ephedrine.  Ernst  Schmidt  [with  F.  Flaecher] 
(Arch.  Pharm.,  1905,  243,  73 — 78). — Cinnamyl  chloride, 

CHPh:CH*CH2Cl, 

unites  with  trimethylamine  in  alcoholic  solution  at  the  ordinary  tem¬ 
perature  to  form  cinnamyltrimethylamine  chloride , 

CHPh !  CH*  CH2*NMe3Cl, 

which  is  left  as  a  syrup  when  the  alcohol  is  evaporated  ;  the  auri- 
chloride  and  platinichloride,  melting  at  181°  and  209*5 — 211*5°  respec¬ 
tively,  were  analysed.  The  chloride  in  alcoholic  solution  unites  with 
bromine  to  form  the  crystalline  dibromide, 

CHPhBr-CHBr-CH2*]SrMe3Cl, 

which  melts  at  141 — 142°.  Boiled  with  water,  this  yields  bromo- 
styrene,  trimethylamine,  and  a  bromohydrin , 

OH  •  CHPh  *  CHBr  •  CH2-NMe3Cl, 

the  platinichloride  of  which,  less  soluble  than  that  of  trimethylamine, 
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was  analysed.  When  the  bromohydrin  is  reduced  with  zinc  and  dilute 
sulphuric  acid,  there  is  formed,  in  addition  to  an  oil  much  resembling 
the  alcoholic  substance,  C9H]0O3,  obtained  by  Miller  (Abstr.,  1903,  i, 
110)  in  the  distillation  of  methylephedrine  methohydroxide,  the 
chloride  of  a  base ,  OH,CHPh*CH2,CH2-NMe3Cl,  the  aurichloride  of 
which  melts  at  170°.  These  substances  much  resemble  the  isomeric 
derivatives  of  ephedrine  and  i/^-ephedrine,  but  are  devoid  of  optical 
activity.  When  the  free  base  is  boiled  in  aqueous  solution,  an  odour 
is  perceptible  resembling  that  of  the  oil  mentioned  above. 

Cinnamylamine,  CHPh!CH*CH2*NH2,  contrary  to  what  has  been 
stated,  can  be  obtained  in  good  yield  by  allowing  cinnamyl  chloride  to 
remain  for  8  days  at  the  ordinary  temperature  with  ten  times  its 
weight  of  alcoholic  ammonia.  C.  F.  B. 

Products  formed  under  Various  Conditions  by  the  Action 
of  Halogens  on  cZ-Lupanine.  Arturo  Soldaini  ( Chem .  Centr., 
1905,  i,  8 '3 6  j  from  Boll.  Chim .  Farm.,  44,  85 — 90.  Compare  Abstr., 
1902,  i,  392,  638). — From  the  product  of  the  action  of  bromine  on 
cZ-lupanine,  a  compound,  C9H15ON,  has  been  separated  by  means  of  its 
platinichloride ,  which  melts  and  decomposes  at  about  200°  ;  the  platini- 
chloride  of  the  base  C8H13ON,  previously  described,  melts  and  decom¬ 
poses  at  201 — 202°.  The  compound  C8HnNHBr,  which  is  also 
formed,  readily  undergoes  change  on  treatment  with  silver  chloride 
and  then  with  auric  chloride,  yielding  a  salt  (C6H7N)2,H  AuC14.  The 
salts  (C8H13N)2,H2PtCl(.  and  C2 jHj^OgNg, HBr  were  also  prepared, 
all  of  which  easily  undergo  change  on  heating  or  by  the  addition  of 
salts. 

Lupanine  appears  to  be  closely  related  to  sparteine.  G.  D.  L. 

Nicotine  Camphorate.  A.  Gawalowski  (Chem.  Centr.,  1905,  i, 
820  ;  from  Pharm.  Post,  38,  109). — Nicotine  camphorate,  formed  when 
nicotine  and  camphoric  acid  are  heated  together  at  250°,  dissolves  in 
alcohol  without  subsequently  darkening,  and  dissolves  sparingly  in 
water.  No  turbidity  is  produced  by  potassium  hydroxide  or  sulphuric 
acid  in  the  aqueous  solution  ;  light  petroleum  extracts  camphoric  or 
hydroxycamphoric  (?)  acid  from  the  acid  solution.  The  chief  portion 
of  the  product,  insoluble  in  water,  is  yellow  and  resinous,  and  dissolves 
readily  in  alcohol  to  a  deep  yellow  solution  miscible  with  water. 
From  the  dilute  alcoholic  solution,  light  petroleum  extracts  a  yellow 
constituent ;  after  acidification  with  sulphuric  acid  and  renewed  ex¬ 
traction  with  light  petroleum,  traces  of  a  colourless  substance  are 
obtained.  G.  D.  L. 

Molybdenum  Compound  of  Nicotine.  Emil  Meszl^nyi  ( Landw . 
Versuchs-Stat.,  1905,  61,  321 — 349). — Nicotine  ammonium  molybdate 
(dinicotine  ammonium  molybdo-tetra-ankydromolybdate ), 
2(CpHuN2,H2Mo04),(NH4)2Mo04,4Mo03, 
is  prepared  by  adding  to  400  c.c.  of  a  20  per  cent,  solution  of  ammonium 
molybdate  320  c.c.  of  10  per  cent,  acetic  acid  and  100  c.c.  of  a  10  per 
cent,  solution  of  nicotine.  The  mixture  is  shaken  several  times  in  a 
tall  cylinder,  rapidly  filtered,  and  washed  successively  with  water, 
alcohol,  and  ether.  It  is  then  dried  at  48 — 50°. 
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It  is  a  white  substance,  insoluble  in  water,  soluble  in  acids,  and  is 
decomposed  by  alkalis.  When  treated  with  metallic  solutions,  it 
yields  the  corresponding  metallic  molybdate.  It  is  optically  inactive 
and  has  a  sp.  gr.  2 '5407.  When  oxidised  in  acid  and  in  alkaline  solu¬ 
tions,  it  yields  nicotinic  acid  and  dipyridine  respectively.  It  is  a 
strong  poison.  N.  H.  J.  M. 


Lactam  Formation  from  y-Lac tones  and  the  Stability  of  the 
Pyrrolidone  Nucleus.  Otto  Kuhling  and  Franz  Falk  ( Ber .,  1905, 
38,  1215 — 1228). — \^Tolyl-2-methylpyrrolidone~2-carboxylonitrile  is 
obtained  as  a  yellow  oil  on  condensing  ethyl  lsevulate,  hydrogen  cyanide, 
and  jo-toluidine ;  the  corresponding  amide  crystallises  in  white  leaflets 
melting  at  175°.  \-^-Tolyl-2-methylpyrrolidone-2-carboxylic  acid , 


C02H*CMe<^^Q  ^f>CO,  prepared  by  the  action  of  ice-cold  fuming 

hydrochloric  acid  on  the  nitrile,  crystallises  in  colourless  plates  melting 
at  204°  ;  the  silver  salt  separates  in  crystalline  plates,  the  methyl  ester 
was  obtained  only  as  a  yellow  oil,  the  anilide  crystallises  in  plates,  the 
thioamide  melts  and  decomposes  at  207 — 208°,  and  the  amidoxime 
forms  glistening  needles  melting  at  163 ‘5°. 

\-m~Tolyl2-methylpyrrolidone-2-carboxylic  acid  crystallises  in  aggre¬ 
gates  of  needles  melting  at  136°,  the  silver  salt  forms  plates,  and  the 
methyl  ester  rosettes  of  needles ;  the  amide  crystallises  in  thick  prisms 
melting  at  198°,  the  nitrile  was  obtained  as  a  dark  brown  oil. 

\-o-Tolyl-2-methylpyrrolidone-2-carboxylic  acid  crystallises  in  needles 
melting  at  209*5°;  the  amide  separates  in  column-like  crystals  which 
melt  at  215  5°,  the  nitrile  is  a  viscid,  yellow  oil. 

1  - fi-Naph  thy l-  2 -methylpyrrolidone-2-carboxylic  acid, 


separates  in  colourless  plates  melting  at  231°,  the  zinc  salt  crystallises 
in  prisms,  the  methyl  ester  melts  at  104 — 105°,  the  thioamide  at  151°, 
the  amidoxime  at  176° ;  the  amide  melts  at  223°  and  the  nitrile ,  obtained 
by  condensing  ethyl  lsevulate  with  hydrogen  cyanide  and  /5-naphthyl- 
amine,  melts  at  78 ‘5°. 

\-a-Naphthyl-2-methylpyrrolidone-2-carboxylic  acid  crystallises  in 
needles  and  melts  at  255°,  the  glistening  needles  of  the  amide  melt  at 
247*5 — 248°,  the  nitrile  being  obtained  as  a  dark  brown  oil,  whilst  the 
methyl  ester  melts  at  91°. 

l-m-Xylyl-2-methylpyrrolidone-2-carboxylic  acid  crystallises  in  prisms 
in  stellar  aggregates  melting  at  169°,  the  copper  salt  forms  green  plates 
and  the  methyl  ester  long  plates  which  sinter  at  93°  and  melt  at  97*5°. 
The  amide  crystallises  in  colourless  needles  aggregated  in  rosettes  and 
melts  at  196°;  the  nitrile  is  a  light  yellow  oil. 

1-p -Xylyl~2-methylpyrrolidone-2-carboxylic  acid  separates  from  a 
mixture  of  acetone  and  petroleum  in  glistening  needles  melting  at  226°, 
the  amide  crystallises  and  melts  at  211°  j  the  nitrile  is  a  yellow  oil. 

\-&&-o-Xylyl-2-methylpyrrolidone-2-carboxylic  acid  crystallises  in 
needles  melting  at  192°;  the  methyl  ester  and  nitrile  are  oils,  the 
colourless  crystals  of  the  thioamide  melt  at  220°,  the  amidoxime  melts 
at  110°,  and  the  amide,  which  crystallises  in  plates,  melts  at  206—207°. 
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\-vic.-o-Xylyl-2-7nethylpyrrolidone-2-carboxylic  acid  forms  large  needles 
in  stellar  aggregates  melting  at  186°,  the  thioamide  melts  at  217°,  the 
amidoxime  at  122°,  and  the  amide  at  203°.  E.  F.  A. 


Synthesis  of  2 :3: 5-Trimethylpyrrole.  G.  Korschun  ( Ber .,  1905, 
38,  1125 — 1130.  Compare  Abstr.,  1904,  i,  615;  Feist,  Abstr.,  1902, 
i,  488). — Ethyl  a/3-diacetylbutyrate,  CHMeAc*CHAc,C02Et,  is  formed 
by  the  action  of  methyl  chloroethyl  ketone  on  ethyl  sodioacetoacetate  in 
ethereal  solution.  It  reacts  with  ammonia,  slowly  at  the  ordinary 
temperature,  more  quickly  on  warming,  to  form  ethyl  2:3: 5-tri- 

77  7  a  T  7  -vTTT  ^CMe.’CMe  .  .  .  .  ,  „  , 

metfiylpyrroleA-car  boxy  late,  l  ,  which  is  also  formed 

bMe.C'vO^Jiit 

when  a  current  of  ammonia  is  passed  through  a  mixture  of  ethyl 
acetoacetate  and  methyl  chloroethyl  ketone  with  aqueous  ammonia, 
heated  in  a  reflux  apparatus.  It  crystallises  in  matted,  white  needles, 
melts  at  101*5 — 102*5°,  is  only  slightly  soluble  in  water  or  petroleum, 
but  easily  so  in  the  other  ordinary  solvents,  is  volatile  in  a  current  of 
steam,  and  gives  the  pine  wood  pyrrole  reaction.  When  heated  with 
alcoholic  potassium  hydroxide  at  120 — 125°  in  a  sealed  tube  for  50 
hours,  the  ethyl  ester  is  hydrolysed,  and,  the  carboxylic  acid  being 
unstable  at  that  temperature,  the  product  obtained  is  2  :  3  :  § -trimethyl- 
pyrrole.  This  is  a  colourless  oil,  which  boils  at  75 — 76°  under  14 — 15 
mm.,  or  at  180°  under  768  mm.  pressure. 

Methyl  2:3:  b-trimethylpyrroleA-carboxylate ,  C9H1302N,  is  formed 
when  a  current  of  ammonia  is  passed  through  a  heated  mixture  of 
methyl  acetoacetate,  methyl  chloroethyl  ketone,  and  aqueous  ammonia; 
it  melts  at  124*5 — 126°.  But  if  methyl  acetoacetate  and  methyl 
chloroethyl  ketone  are  shaken  with  aqueous  ammonia,  the  product 
obtained  forms  large  crystals,  melts  at  82 — 84°,  gives  only  a  slight 
pinewood  reaction,  and  consists  of  methyl  /3-aminocrotonate  with  traces 
of  the  pyrrole  derivative.  G.  Y. 


Pyridine  Mercuri-iodides.  Maurice  Francois  ( Compt.rend .,  1905, 
140,  861 — -863). — Complex  iodides  containing  mercury  and  pyridine  are 
obtained  when  a  solution  of  pyridine  hydriodide  acts  on  mercuric  iodide, 
or  when  a  solution  of  pyridine  hydrochloride  is  added  to  an  aqueous 
solution  containing  100  grams  of  mercuric  iodide  and  75  grams  of 
potassium  iodide  per  litre.  The  compound  (C5bTH5,HI)2,HgI2  is  formed 
when  pyridine  is  dissolved  in  concentrated  hydrochloric  acid  and  the 
solution  mixed  with  five  times  its  volume  of  the  mercuric  iodide  solution. 
It  forms  colourless  plates  melting  at  1 59°.  The  compound 

C6NHfl,HI,HgI2, 

formed  in  similar  circumstances  when  the  proportion  of  pyridine 
is  smaller,  crystallises  in  pale  yellow  needles  which  melt  at  151°. 
When  a  solution  of  pyridine  hydriodide  is  warmed  with  a  large  excess 
of  mercuric  iodide,  two  other  iodides  are  obtained,  (C6IS[H5,HI)2,3HgI2, 
which  forms  yellow  crystals  melting  at  101°,  and  CsNH5,HI,2HgI2, 
which  crystallises  in  golden-yellow  plates  melting  at  121°.  These  com¬ 
plex  iodides  are  all  decomposed  by  water  with  precipitation  of  mercuric 
iodide.  H.  M.  D. 
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Action  of  Formaldehyde  on  Pyridine.  Emanuel  Formanek 
(Ber.y  1905,  38,  944 — 945). — A  condensation  product,  C5H5N,H2CO, 
is  formed  when  pyridine  is  heated  for  several  hours  on  the  water-bath 
with  an  excess  of  40  per  cent,  formaldehyde.  It  crystallises  from  hot 
alcohol  in  rosettes  of  small  needles,  is  readily  decomposed  into  its 
components,  and  yields  a  platinichloride  which  is  also  readily 
decomposed.  J.  J.  S. 

Ammonium  Compounds.  XVIII.  Formation  and  De¬ 
composition  of  Quaternary  Ammonium  Compounds  of  the 
Inert  Bases.  Herman  Decker  [with  S.  Gadomska,  F.  Sandberg,  and 
A.  Stavrolopoulos]  ( Ber .,  1905,  38,  1144 — 1155). — Many  “inert” 
bases,  such  as  the  8-nitroquinolines,  which  do  not  combine  additively 
with  methyl  iodide,  readily  interact  with  methyl  sulphate  ;  from  the 
additive  compound  formed,  the  methiodide  of  the  base  may  be  obtained 
by  the  action  of  potassium  iodide.  Such  methiodides  are  on  warm¬ 
ing  rapidly  decomposed  quantitatively  into  methyl  iodide  and  the 
base ;  they  may  be  analysed  by  absorbing  the  methyl  iodide  with 
alcoholic  silver  nitrate.  Methyl  sulphate  may  in  many  instances 
profitably  replace  methyl  iodide  as  a  methylating  agent,  owing  to  its 
entering  into  action  at  100°;  the  substances  maybe  heated  together 
in  an  open  vessel,  but  moisture  should  be  excluded  as  much  as  possible. 

8-Nitro-\-methylquinolinium  l-methosulphate ,  forms  white,  deli¬ 
quescent  crystals,  is  very  soluble  in  water,  and  with  sodium  pierate 
gives  the  pierate,  C16Hn09N5,  crystallising  in  yellow  needles  and 
melting  at  176°;  with  sodium  dichromate,  it  gives  an  analogous 
dichromate  and  with  potassium  iodide  8-  nitroquinoline  methiodide  is 
obtained.  This  crystallises  in  blue  cubes  and  decomposes  when 
slowly  heated  at  about  120°. 

8- Nitroquinoline  ethiodide  forms  orange-red  crystals.  On  oxidising 
8-nitro-l-methylquinolinium  1-ethosulphate  with  an  alkaline  solution 
of  potassium  ferricyanide,  8-nitro-\-ethyl-2-quinolone  is  obtained,  which 
crystallises  from  methyl  alcohol  in  sheaf-like  aggregates  and  melts  at 
96°.  The  substance  previously  described  (Decker  and  Stavrolopoulos, 
Abstr.,  1903,  i,  719)  as  8-nitro-l-ethyl-2-quinolone,  melting  at  87° 
and  obtained  by  the  action  of  ethyl  iodide  on  the  sodium  derivative 
of  nitrocarbostyril,  is  really  the  ethyl  ether ,  N02*C9NH5*0Et,  of 
8-nitrocarbostyril.  Similarly,  the  8-nitro-l-methyl-2-quinolone  (Abstr., 
1901,  i,  654)  melting  at  125°  is  8-nitrocarbostyril  methyl  ether. 

6  :8 -Dinitroquinoline  methiodide  crystallises  in  needles,  decomposes  at 
172°,  and  on  careful  oxidation  gives  6  :  8-dinitro-\-methyl-2-quinolone 
melting  at  185°. 

Z-Bromo-8-nitroquinoline  methiodide  decomposes  at  about  145° ; 
3-bromo-8-nitro-\-methyl-2-quinolone  crystallises  from  alcohol  in 
yellow  needles  and  melts  at  185  — 186°. 

6  :  8 -Dibromoquinoline  methiodide  decomposes  at  178°;  6  :  8-dibromo- 
1 -methyl-2 -quinolone  crystallises  from  methyl  alcohol  in  white  needles, 
melts  at  125°,  and  is  converted  by  phosphorus  pentabromide  into 
2:6: 8-tribromoquinoline,  which  crystallises  in  needles  and  melts  at 
1 65°.  When  the  latter  is  heated  with  hydrochloric  acid,  6  :  8-dibromo- 
carbostyril,  melting  at  230°,  is  obtained. 
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5-Nitro- 1  :  &-dimethyl-2-quinolone ,  prepared  from  5-nitro-8-methyl- 
quinoline,  crystallises  in  yellow  needles  and  melts  at  139°. 

5  : 8 -Dibromoquinoline  methiodide  crystallises  in  red  needles  and 
decomposes  at  166°. 

By  means  of  methyl  sulphate,  5-nitroquinoline  can  readily  be 
separated  from  8-nitroquinoline ;  at  80°  only  the  5-nitroquinoline 
gives  rise  to  a  quaternary  salt,  the  8-isomeride  remaining  unaffected. 

Phenylacridine  methiodide  begins  to  decompose  at  220 — 222°. 
Phenylacridine  ethiodide  decomposes  at  215°.  W.  A.  D. 


6-Hydroxyquinolones  and  some  Alkyl  Haloid  Derivatives  of 
5-Bromo-6-hydroxy quinoline.  Joh.  Howitz  and  M.  Barlocher 
( Ber .,  1905,  38,  887—892.  Compare  Abstr.,  1903,  i,  279). — b-Chloro- 


n  T  7  7  7  .  7  CH:CH*C*NEt*CO 

6 -hydroxy-l.ethylqumolone,  0H-C=CC1-C~CH:CH 


formed  when  5- 


bromo-6-ethoxy-l -ethylquinolone  is  heated  with  concentrated  hydro¬ 
chloric  acid  in  a  sealed  tube  at  160—170°,  crystallises  in  slender, 
white  needles  or  prisms  and  melts  at  210 — 212°.  Similarly,  5-chloro- 
6-hydroxyquinoline  is  formed  when  5-bromo-6-ethoxyquinoline  is 
heated  with  concentrated  hydrochloric  acid. 

5-Bromo-§-hydroxy-\-methylquinolone  is  formed  by  heating  the  cor¬ 
responding  methoxy-compound  with  hydrobromic  acid  at  130 — 140°; 
it  crystallises  in  slender,  yellow  needles  or  prisms,  melts  at  271°, 
and  forms  an  insoluble,  crystalline  sodium  derivative. 

h-Bromo-^-hydroxyquinoline  methiodide ,  formed  by  heating  the 
quinoline  with  methyl  iodide  at  90 — 100°,  crystallises  in  yellow 
needles  and  melts  and  decomposes  at  156 — 158°.  The  methochloride , 
C10H9ONClBr,2H2O,  formed  by  treating  the  methiodide  with 
silver  chloride,  crystallises  in  slender,  yellow  needles  and  melts  at 
212 — 215°;  the  pdatinichl oride,  (C10H9ONClBr)9,PtCl4,3H2O,  crystal¬ 
lises  in  glistening,  red  prisms  and  melts  at  270°  ;  the  ammonium 
base,  C9H6BrONMe*OH,  formed  by  the  action  of  potassium  hydroxide 
or  moist  silver  oxide  on  the  methochloride,  separates  from  water 
in  slender,  glistening,  red  crystals  and  melts  and  decomposes  at 
218°.  The  ethobromide,  CnHnONBr2,  crystallises  in  colourless, 
glistening,  short  prisms,  melts  at  235°,  and  when  treated  with 
potassium  hydroxide  or  moist  silver  oxide  yields  the  base 

CnH1202NBr,2H20, 

which  crystallises  in  glistening,  red  prisms  and  melts  and  decomposes 
at  204 — 206°.  The  benzylochloride  of  5-bromo-6-hydroxyquinoline, 
C16H130NClBr,H20,  crystallises  in  small,  yellow  prisms  and  melts 
at  100 — 105°,  or,  when  anhydrous,  at  139 — 140°;  the  platinichloride, 
(C16H130NClBr)2PtCl4,3H20,  crystallises  in  slender,  red  prisms  and 
melts  at  198°;  the  base,  0H*C9H5Br0*N(CTH7),0H,H20,  crystallises 
in  slender,  carmine  needles  or  leaflets  and  melts  and  decomposes  at 
112°.  G.  Y. 


Action  of  Phenylhydrazine  on  Alkyl  Bromides  and  Iodides. 

Jules  Allain-Le  Canu  (Bull.  Soc .  chim .,  1905,  [iii],  33,  327—335. 
Compare  Abstr.,  1903,  i,  778). — Phenyldipropylhydrazine  bromide , 
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N2H2Pra2PhI,  obtained  by  the  general  method  ( loc .  cit.),  forms  faintly 
yellow,  triclinic  crystals  [a  :  b  :  c  =  0*7029  :  1  :  0-5594  ;  a  =  89°17',  fi  = 
86°37',  y  =  93°48'],  melts  at  85°,  and  is  readily  soluble  in  alcohol,  some¬ 
what  less  so  in  water.  Phenyldibutylhydrazine  bromide  forms  slightly 
yellow,  triclinic  crystals  \a\b\c  —  0'7731  :  1  :  0*5273  ;  a  =  89°56', 
/3~  89°58',  y  =  98°29'],  melts  at  148°,  and  is  fairly  soluble  in  alcohol, 
less  so  in  water.  Phenyldibutylhydrazine  iodide ,  N2Ho(04H9)2PhI, 
forms  colourless,  triclinic  crystals  [a  :  b  :  c  =  2*3244  :  1  :  1‘9 1  ;  a  — 
91°0',  /?  =  87°37\  y=101°43'],  melts  at  95°,  is  moderately  soluble  in 
alcohol,  and  less  so  in  water.  Phenyldimethylhydrazine  iodide, 
N2H2Me2*PhI  (Genvresse  and  Bourcet,  Abstr.,  1899,  i,  502),  forms 
monoclinic  crystals  [a  :  b  :  c  =  1*8917  :  1  :  P3967  ;  ft  —  91°10'].  The  crys¬ 
tallographic  measurements  recorded  were  made  by  de  Schulten. 

The  iodides  of  phenyKsopropylhydrazine  and  phenyldmobutyl- 
hydrazine  and  the  bromide  of  phenyldnsoamylhydrazine  could  not  be 
prepared  by  the  general  method.  T.  A.  H. 

Conversion  of  Schiff’s  Bases  into  Hydrazones,  Semi- 
carbazones,  and  Oximes.  HansOtt  (Monatsh.,  1905,26,  335 — 348. 
Compare  Ofner,  Abstr.,  1904,  i,  818  ;  Ullmann  and  Prey,  Abstr.,  i,  423). 
— With  phenylhydrazine,  jp-bromophenylhydrazine,  as-phenylmethyl- 
hydrazine,  as-phenylethylhydrazine,  as-diphenylhydrazine,  as-benzoyl- 
phenylhydrazine,  semicarbazide,  or  hydroxylamine  in  alcoholic  solution, 
the  following  Schiff's  bases  are  converted  into  the  corresponding  hydr¬ 
azones,  semicarbazones,  or  oximes :  benzylideneaniline,  m-nitrobenzyl- 
ideneaniline,  jo-methoxybenzylideneaniline,  75-hydroxy-m-methoxybenz- 
ylideneaniline,  piperonylideneaniline,  anilino-opianic  acid,  benzo- 
phenoneanilide,  benzylidene-m-nitraniline,  benzylidene-o-toluidine, 
benzylidene-m-xylidine,  benzylidene-/?-naphthylamine.  Anilpyruvic 
acid  does  not  enter  into  the  reaction.  as-Diphenylhydrazine,  semi¬ 
carbazide,  and  hydroxylamine  are  used  in  the  form  of  their  hydro¬ 
chlorides  in  presence  of  sodium  acetate. 

The  following  new  substances  are  described  :  m -nitrobenzylidene- 
\)-bromophenylhydrazone  crystallises  in  red  needles  and  melts  at 
150 — 152°.  ^-Methoxybenzylideneaniline  melts  at  60 — -62°.  p -Methoxy- 
benzylidene-^-bromophenylhydrazone  crystallises  in  brown  leaflets  and 
melts  at  146 — 147°.  p- Methoxybenzylidene-^-phenylmethylhydrazone 
crystallises  in  white  needles  and  melts  at  110 — 112°.  p -Hydroxy- 
m-methoxybenzylideneaniline  crystallises  in  yellow  needles  and  melts 
at  152 — 15  3°.  p- Hydroxy -m-methoxybenzylidenephenylmethylhy  dr  azone 
crystallises  in  white  needles  and  melts  at  116°.  ^-Hydroxy-m-methoxy - 
benzylidenephenylethylhydrazone  forms  yellow  crystals  and  melts  at 
83 — 86°.  \)-Hydroxy-m-methoxybenzylidenediphenylhydrazone  crystal¬ 
lises  in  hexagonal  leaflets  and  melts  at  125 — 127°.  \)-Hydroxy-m- 
methoxybenzylidenephenylbenzylhydrazone  forms  white  crystals  and  melts 
at  1 7 2 — 1 7  3°.  p- Hydroxy -vn-methoxybenzylidenebenzoylphenylhy  dr  azone 
crystallises  in  white  needles  and  melts  at  171 — 173°.  p -Hydroxy- 
m-methoxybenzylidenesemicarbazone  melts  at  229°.  Piper  onylidene- 
phenylbenzylhydrazone  forms  white  needles  and  melts  at  127 — 130°. 
Piper onylidenesemicarbazone  crystallises  in  white  leaflets  and  melts  at 
230—233°.  G.  Y. 
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Mutual  Replacement  of  Sugar  Residues  in  Hydrazones. 
Emil  Votocek  and  Rudolf  Vondracek  ( Ber .,  1905,  38,  1093  —  1095. 
Compare  Abstr.,  1904,  i,  1055). — In  aqueous  or  aqueous  alcoholic 
solution,  galactosephenylhydrazone  and  mannose  form  mannosephenyl- 
hydrazone  and  galactose  ;  similarly,  dextrosephenylmethylhydrazone 
and  galactose  form  galactosephenylmethylhydrazone  and  dextrose. 
Dextrosediphenylhydrazone  and  arabinose  react,  when  warmed  with 
acetic  acid  in  aqueous-alcoholic  solution,  to  form  arabinosediphenyl- 
hydrazone  and  dextrose.  In  aqueous  solution,  galactosephenylhydr¬ 
azone  and  dextrosephenylmethylhydrazone  form  galactosephenylmethyl- 
hydrazone  and  dextrosephenylhydrazone.  Those  reactions  which  take 
place  in  neutral  solution  are  accelerated  by  addition  of  acetic  acid ;  in 
each  case,  a  less  soluble  hydrazone  is  formed.  G.  Y. 


3-Pyrazolones.  August  Michaelis  ( Annalen ,  1905, 338,  267 — 321. 
Compare  Abstr.,  1903,  i,  288  ;  1904,  i,  124,  624;  and  Ber.,  1059,  38, 


154). — 1 -Phenyl-5  me thyl-3-pyrazol one,  NPh<^ 


NH-CO 

CMelCH’ 


which  hitherto 


has  only  been  prepared  with  difficulty,  can  now  be  readily  obtained  by 
the  action  of  phosphorus  pentachloride  on  a  mixture  of  acylphenyl- 
hydrazine  and  ethyl  acetoacetate.  It  has  both  acid  and  basic  properties, 
and  with  phosphorus  oxychloride  yields  3-chloro-l-phenyl-5-methvl- 
N  —  CC1 

pyrazole,  NPh<^^  ^  ,  and  acid  chlorides,  benzoyl  chloride, 


and  benzenesulphonic  chloride,  derivatives  which  are  either  amides, 

xttm.  ^NBz-CO  x  —  C*OBz  ,  ,  , 

NPh<^^^.^. Q-pp  »  or  esters,  ^  methyl  ether  is 


CMe!CH 


formed  by  the  action  of  methyl  iodide  and  alkali  hydroxide.  Benz- 
aldehjde  (1  mol.)  condenses  with  two  mols.  of  the  pyrazolone.  The 
hydrogen  atom  in  position  4  is  readily  replaced  by  halogens,  and 
sodium  nitrite  and  acetic  acid  convert  the  pyrazolones  into  green 
nitroso-derivatives.  When  heattd  with  methyl  iodide,  a  methiodide, 
3-antipyrine,  is  obtained.  Benzenediazonium  chloride  reacts  with 
3-pyrazolone,  giving  4-azobenzene  derivatives  (see  this  vol.,  i,  392). 
3-Pyrazolone  differs  from  5-pyrazolone  in  not  giving  the  pyrazole-blue 
reaction. 

[With  Carl  Meyer.] — 1  -Phenyl-5 -methyl-3  pyrazolone  is  prepared  by 
adding  phosphorus  pentachloride  slowly  to  a  mixture  of  acetylphenyl- 
hydrazine  and  ethyl  acetoacetate  and  finally  heating  to  100°;  the 
mixture  is  then  poured  into  water,  ammonia  added,  and  lastly  the 
solution  made  exactly  neutral  with  hydrochloric  acid  ;  it  crystallises  in 
needles  melting  at  166°  and  boiling  at  344 — 345°  (corr.),  and  exists  also 
in  a  labile  form  melting  at  157°.  The  hydrochloride  crystallises  (with 
2H20)  in  needles  melting  at  129° ;  the  sulphate,  which  also  crystallises 
in  needles,  is  anhydrous  and  melts  at  84°.  The  picrate  crystallises  in 
yellow  plates  melting  at  141°.  The  benzoyl  derivative,  prepared  by 
shaking  an  alkaline  solution  of  the  pyrazolone  with  benzoyl  chloride, 
crystallises  in  needles  melting  at  64 — 65°,  and  the  corresponding 
benzenesulphonate  in  needles  melting  at  76°.  i-Chloro-\-phenyl-5-onethyl- 
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3 -pyrazolone,  NPh<^^.^^,  prepared  by  passing  chlorine  into  a 

chloroform  solution  of  the  pyrazolone  or  by  heating  the  pyrazolone 
with  phosphorus  pentachloride  at  150°,  forms  prisms  melting  at  261°; 
the  corresponding  6romo-derivative  forms  leaflets  melting  and  decom- 

r  CMe'NPhl 

posing  at  241°.  The  benzylidene  derivative,  CHPh  ^ 

prepared  by  heating  the  pyrazolone  with  benzaldehyde  at  100°,  is  a 
white  powder  melting  at  270°;  the  compound  with  anisaldehyde 
melts  at  287°.  3- M ethoxy- 1  -phenyl-O-methylpyrazole  (ip-3-antipyrine), 

X - OQMe 

NPh<^  i  ,  is  formed  together  with  3-antipyrine  when  a 

mixture  of  sodium  ethoxide  and  the  pyrazolone  are  treated  with 
methyl  iodide,  and  is  a  colourless  oil  boiling  at  150 — 160°  under 
16  mm.  and  at  273 — 275°  under  the  ordinary  pressure.  When  heated 
with  methyl  iodide,  the  ^-methiodide  of  3-antipyrine, 

NPh^N(MeI):V-°Me 

^CMe=CH 

is  formed  as  colourless  needles  melting  at  198°.  The  3-antipyrine 

QJJ _ Q  _ 

(l-phenyl-2  :  5  dimethyl -2  :  3-oxypyr azole), 

identical  with  Lederer’s  zsoantipyrine  (J.  pr.  Chem.,  1892,  [ii],  45, 
40). 

3-Chloro~\-p1ienyl-5-methylpyr azole,  prepared  by  heating  the  pyrazo¬ 
lone  with  phosphorus  oxychloride  at  210°,  is  a  viscid,  colourless  liquid, 
not  solidifying  at  —  10°,  and  boiling  at  170°  under  15  mm.  and  at  304° 
under  the  ordinary  pressure,  and  having  a  sp.  gr.  1'2054  at  19°  and 

]s[zzz:CCl 

njy  1*5845.  The  3  :5-dichloro- compound,  NPh<^^_  ’QQp  PrePare(^  by 

heating  the  pyrazolone  at  200°  with  phosphorus  pentachloride,  is  a 
liquid.  3-Chloro-4:-bromo-l-phenyl-5-methylpyrazole,  prepared  from 
3-chloro-compound,  is  a  yellowish-green  oil  boiling  at  194°  under 
15  mm,  pressure. 

The  methiodide  of  3-chloro-l-phenyl-5-methylpyrazole  crystallises  in 
needles  decomposing  at  177°;  the  methobromide  crystallises  in  needles 
melting  at  197°.  The  methochloride  (3-antipyrine  chloride), 

N^CKCd 

<'CMe  =  CH’ 

prepared  from  the  methiodide  and  silver  chloride  or  from  3-antipyrine 
and  phosphorus  oxychloride,  crystallises  in  needles  with  H20  melting  and 
decomposing  at  100° ;  its  aqueous  solution  has  a  bitter  taste  and  gives 
precipitates  with  potassium  ferro-  and  ferri-cyanides,  with  phospho- 
tungstic  acid,  bromine  water,  hydrogen  platinichloride,  hydrogen 
aurichloride,  and  picric  acid.  The  platinichloride  crystallises  in  red 
leaflets  melting  at  218°. 

[With  Wilhelm  Hahn.] — 2  :  3- ThioA- phenyl-2  \  b-dimethylpyr azole 

CH _ C~  s. 

(3 -thiopyrine),  ^S,  is  obtained  when  potassium  hydro¬ 

sulphide  and  the  methiodide  of  3-chloro-l-phenyl-5-methylpyrazole  are 
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mixed  in  concentrated  solution,  and  forms  colourless  crystals  melting 
at  136°;  when  distilled,  it  passes  into  a  ^-compound;  its  aqueous 
solution  gives  precipitates  with  bromine  water,  mercuric  chloride, 
potassium  ferro-  and  ferri-cyanides,  hydrogen  platinichloride  and 
aurichloride,  picric  and  sulphurous  acids.  The  hydriodide  crystallises 
in  needles  melting  at  176°.  The  methiodide  forms  white  crystals  melt¬ 
ing  at  168°,  the  methochloride  hygroscopic  prisms  melting  at  184°,  the 
platinichloride  yellowish-red  needles  melting  and  decomposing  at  205°, 
the  ethiodide  needles  melting  at  121°,  the  iso propiodide  (with  2H20) 
crystals  melting  at  99°,  the  benzyl-iodide  needles  melting  at  146°,  the 
benzoyl-chloride  unstable  crystals  melting  at  83°,  and  the  benzoyl 'iodide 
needles  melting  at  163°. 

2  :  3-Trioxythio-\-phenyl-2  :  5 -dimethylpyr azole  ( 3-thiopyrinetrioxide ), 

QJ.J _ Q _ gQ 

CMe^^.^  Q  2>  PrePare^  bypassing  chlorine  into  an  aqueous 

solution  of  3-thiopyrine,  or  by  treating  with  sodium  sulphite  the 
methiodide  of  3-chloro-l -phenyl-5 -methylpyrazole,  crystallises  in  prisms 
melting  at  285°. 

3 - Thiomethyl-\-phenyl-b-methylpyrazole  ( ij/- thiopyrine ), 

-xt™  ^  =  C-SMe 
^-CMelCH 

prepared  by  dry  distillation  of  thiopyrine  or  its  methiodide  under 
reduced  pressure,  forms  a  colourless  liquid  boiling  at  175°  under 
10  mm.,  at  194°  under  22  mm.,  and  at  357°  under  the  ordinary 
pressure.  Its  hydrochloride  crystallises  in  needles  melting  at  132°,  its 
platinichloride  with  2H20  in  yellow  needles  melting  and  decomposing  at 
130°;  the  methiodide  is  identical  with  that  from  3-thiopyrine,  and  the 
ethiodide  forms  prisms  melting  at  148°. 

„  ,,  7  7  7  7  _  7  7  ~  7  7  7  .N  =  C-S02Me 

6-Methytsmphone-\-phenyl-b-methylpyrazole ,  JNTh<^^_  > 

prepared  by  oxidation  of  ^-thiopyrine  with  permanganate,  crystallises 
in  needles  melting  at  105°.  4:- £romo-3-thiomethyl-\-pheny l  b -methyl¬ 

pyrazole  (bromo-3 -\jj -thiopyrine) ,  prepared  from  bromine  and  if/- thio¬ 
pyrine  in  chloroform  solution,  crystallises  in  colourless  needles  melting 
at  107°. 

2  :  3-8eleno-\-p>henyl-2  :5 -dimethylpyr azole  (3-selenopyrine), 


CMe<CH  m  >Se, 
NPh-NMe 


is  prepared  from  potassium  bydroselenide  and  3-qntipyrine  chloride  or 
the  methiodide  of  1 -phenyl-5 -methyl- 3-pyrazolone,  crystallises  in 
yellow  leaflets  melting  at  168°,  and  gives  precipitates  with  the  same 
reagents  as  the  analogous  sulphur  compound.  The  platinichloride  is  a 
reddish-brown  powder.  The  crystalline  mercurichloride  melts  at  198°. 
The  hydriodide  forms  unstable,  yellow  needles  melting  at  183°,  the 
methiodide  prisms  melting  at  80°,  and  the  ethiodide  needles  melting  at 
132°.  The  selenopyrine  forms,  with  bromine,  a  tetrabromide  as  red 
crystals  melting  at  69°,  becoming  a  dibromide  on  heating ;  the  latter 
crystallises  in  golden-yellow  needles  melting  at  174°,  and  when  heated 
with  aqueous  sodium  carbonate  yields  the  methobromide  of  l-phenyl-5- 
methylpyi  azole. 


d  d  2 


380 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Z-Selenomethyl-\ -phenyl-^ -methylpyr  azole  ( 3-\j/-selenopyrine ), 

~~  —  OSeMe 

Me:CH 


isrph< 


prepared  by  distilling  the  methiodide  of  3-selenopyrine  under  reduced 
pressure,  is  a  colourless  liquid  of  unpleasant  smell,  boiling  at  195° 
under  13  mm.  pressure  ;  its  hydrochloride  is  a  crystalline  solid  melting 
at  135°,  and  its  platinichloride,  crystallising  with  2H20,  sinters  at  high 
temperatures  ;  the  methiodide  is  identical  with  that  of  3-selenopyrine, 
and  the  ethiodide  crystallises  in  needles  melting  at  110°.  3-iy-S 'eleno- 
pyrine  tetrahromide ,  CnH12N2Br4Se,  is  a  yellowish-brown  powder  melting 


at  191°,  and  is  converted  by  heating  into  the  bromide  of  3-i^-seleno- 
pyrine,  C11H11N2BrSe,  crystallising  in  white  needles  melting  at  178°. 

[With  Johann  Behrens.] — The  tolylmethylpyrazolones  are  prepared 
from  acetyltolylhydrazines  and  ethyl  acetoacetate.  l-p-Tolyl-5 -methyl - 


-pyrazolone, 


NH-CO 

CMe.’CH’ 


crystallises  in  needles  melting  at  196°, 


and  the  ortho -derivative  in  prisms  melting  at  169°.  The  hydi'ochloride 
of  the  £>a?’a-compound  crystallises  in  plates  melting  at  206°,  and  that  of 
the  ortho- compound  in  prisms  melting  at  190°;  the  nitrates  were  both 
prepared.  The  benzoyl  derivative  of  the  jo«ra-compound  crystallises  in 
needles  melting  at  47°,  and  that  of  the  ortho -compound  in  prisms  melting 
at  72°.  The  benzenesulphonic  derivative  of  the  para -compound  crystal¬ 
lises  in  needles  melting  at  55°,  and  that  of  the  ortho -compound  at  80°. 
The  benzylidene  derivative  of  the  para  compound  is  a  crystalline  powder 
melting  at  278°;  the  derivatives  of  anisaldehyde  are  powders,  the 
para -derivative  melting  at  270°,  and  the  ortho-  at  295°.  Z-Chloro-X-tolyl- 
h-methylpyr azoles  are  prepared  from  the  pyrazolone  and  phosphorus 
oxychloride  ;  the  para -compound  is  crystalline  and  melts  at  49°,  and  boils 
at  176°  under  15  mm.  pressure,  whilst  the  ortho -compound  is  an  oil  boiling 
at  162°  under  15  mm.  pressure.  The  methiodide  of  the  para-tolylchloro- 
pyrazolone  forms  crystals  melting  at  202°,  and  that  of  the  ortho -deriv- 


■C — - 


ative  crystals  melting  at  179c.  %-^-Tolylpyrine,  CMe<^^  ^  ^0, 

crystallises  in  prisms  melting  at  98 — 100°  and  gives  in  aqueous  solu¬ 
tion  with  ferric  chloride  a  dark  red  coloration  ;  the  ortho -derivative  crys¬ 


tallises  in  needlesmelting  at  97°  ;  the  hydrochlorides  crystallise  with 
H20,  the  ^am-compound  melting  at  133°  and  the  ortho-  at  186°.  The 
picrate  of  the  jo-tolyl  compound  crystallises  in  yellow  leaflets  melting 
at  181°,  and  of  the  o-tolyl  compound  in  yellow  needles  melting  at 


165°. 


3-p -Tolylthiopyrine  crystallines  in  leaflets  melting  at  223°,  the  ortho- 
compound  in  leaflets  melting  at  133°  ;  they  both  yield  yellow,  crystalline 
precipitates  with  sulphur  dioxide,  that  from  the  ortho -derivative  alone 
being  stable,  and  melting  at  112°.  The  methiodide  forms  crystals  melting 
at  168°,  and  that  of  the  ortho -compound  at  173°.  Tliiotolylpyrinetrioxides , 
Ci2Hi403N2S,  are  prepared  from  the  methiodide  and  sodium  sulphite^ 
the  para -compound  melting  at  281°  and  the  ortho -compound  at  278°t 
3 -\p-Thiotolylpyrines  (3-thiornethyl-l-tolyl-h-methylpyrazoles),  C12H14N2S? 
are  prepared  by  distilling  the  methiodide  under  reduced  pressure,  the 
peirsL-compound  is  an  oil  boiling  at  151°  under  31  mm.,  and  the  ortho-corn , 
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pound  an  oil  boiling  at  135°  under  32  mm.  pressure.  When  oxidised 
with  permanganate,  they  yield  the  sulphonee;  both  crystallise  in 
needles,  the  para -compound  melting  at  85°  and  the  ortho-compound  at 
122°.  K.  J.  P.  O. 


4-Nitro-5-pyrazolone.  Henry  B.  Hill  and  Otis  F.  Black 
(Amer.  Ckem.  «/.,  1905,  3§,  292 — 300). — It  has  been  shown  by  Hill 
and  Hale  (Abstr.,  1903,  i,  401)  that  by  the  action  of  sodium 
hydroxide  on  nitromalonic  diacetyldialdoxime  a  substance  is  produced 
which  is  isomeric  with  fulminuric  acid.  It  is  now  found  that  it  is 

CH— N 

£-nitro-5-pyi'azolone,  ^^>NH ;  it  forms  small,  colourless 

crystals,  melts  at  136 — 137°,  and  is  soluble  in  water,  alcohol,  or  ether, 
but  less  so  in  benzene,  chloroform,  or  light  petroleum  ;  its  sodium, 
silver ,  barium,  and  lead  derivatives  are  described.  On  heating  4-nitro- 
5-pyrazolone  with  excess  of  phosphorus  oxychloride  in  a  sealed  tube 
at  100°,  5-chloro-4-nitropyrazole  (Meder,  Inaug.  Dies.,  1901)  is 
obtained,  which  crystallises  in  white,  slender  needles,  melts  at 
186 — 187°,  and  is  freely  soluble  in  alcohol,  acetone,  or  hot  water,  and 
slightly  so  in  ether,  chloroform,  or  cold  water. 

By  the  action  of  bromine  on  the  sodium  derivative  of  4-nitro-5- 

1ST — CBr 

pyrazolone,  tribromopyrazole ,  ,  is  produced,  which  forms 

white,  silky  needles,  sublimes  at  about  120°,  melts  at  181°,  is  volatile 
with  steam,  and  is  soluble  in  alcohol  or  ether ;  its  acetyl  derivative 
crystallises  in  white  needles  and  melts  at  105 — 106°;  the  silver  deriv¬ 
ative  is  also  described. 

When  tribromopyrazole  is  prepared  by  the  action  of  bromine  vapour 
on  sodium  4-nitro-5-pyrazolone,  a  small  quantity  of  another  substance 
is  simultaneously  produced,  which  crystallises  in  white  needles,  melts 
at  163 — 164°,  yields  an  acetyl  derivative,  and  is  probably  dibromo- 
nitropyrazole ;  it  combines  with  bromine  to  produce  an  additive 
compound  which  forms  orange-coloured  crystals,  and  is  insoluble  in 
cold  water,  but  is  decomposed  by  boiling  water  with  evolution  of 
bromine  and  formation  of  the  white  compound  melting  at  163 — 164°. 

E.  G. 


Transformation  of  Dextrose  into  Methyliminazole.  Ajdolf 
Windaus  and  Franz  Knoop  (. Ber .,  1905,  38,  1166 — 1170). — On 
leaving  dextrose  at  the  ordinary  temperature  with  zinc  hydroxide 
dissolved  in  ammonia,  it  gives  rise  to  10  per  cent,  of  its  weight 
of  pure  4-(or  5-)methyliminazoIe  [4-(or  5-)methylglyoxaJine], 
CMe*NH 

Utt  ^^CH,  identical  with  Gabriel  and  Pinkus’  base  (Abstr., 
<JH - -N 


1893,  i,  734 ;  compare  Jowett  and  Potter,  Trans.,  1903,  83,  464). 
This  substance,  when  subjected  to  the  Schotten-Baumann  method  of 
b^nzoylation,  gives  rise  to  dibenzoylpropylenediamine , 

NHBz-CMelCH-NHBz, 

which  crystallises  from  alcohol  in  long  needles  and  melts  at  142°. 
4-(or  b-)Methylglyoxaline  oxalate  crystallises  from  acetone  and  melts 
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and  decomposes  at  205 — 206°  ;  the  corresponding  picrate  crystallises 
from  water  and  melts  at  159 — 160°  ;  the  platinichloride  crystallises  in 
needles  and  melts  at  206°.  /The  above-described  method  gives  an 
easy  means  of  preparing  4-(or  5-)methylglyoxaline. 

The  production  of  methylglyoxaline  from  dextrose  throws  light  on 
the  origin  of  naturally  occurring  glyoxaline  derivatives  and  on  the  trans¬ 
formation  of  dextrose  into  lactic  acid.  It  is  probable  that  the  latter 
takes  place  through  the  primary  formation  of  glyceric  aldehyde  and 
the  subsequent  transformation  of  this  into  methylglyoxal  and  lactic 
acid ;  that  methylglyoxal  is  capable  of  being  formed  directly  from 
dextrose  is  shown  by  the  formation  of  methylglyoxaline,  which  prob¬ 
ably  occurs  according  to  the  equation  CH3#C(>CHO  4-  2NH3  +  CH20— ► 
CMe’NH 

Jjjj _ ^>CH ;  the  formaldehyde  necessary  may  be  either  directly 


produced  from  the  dextrose  or  by  the  decomposition  of  methylglyoxal, 
acetic  acid  being  then  also  formed. 

Among  the  other  products  of  the  action  of  ammoniacal  zinc 
hydroxide  on  dextrose  is  the  lactone  saccharin,  C6H10O5.  W.  A.  D. 


Piperazine  Glycerophosphates.  A.  Astruc  ( Compt .  rend., 
1905,  140,  727 — 730). — Piperazine  dihydrogen  bisglycerophosphate , 
[PO(OH)2-OC8H5(OH)2]  2,C4H10N2,H2O,  obtained  as  a  transparent  non¬ 
crystalline  mass  by  evaporating  an  aqueous  solution  of  glycero- 
phosphoric  acid  (2  mols.)  and  piperazine  (1  mol.),  is  neutral  towards 
methyl-orange  and  acid  towards  phenolphthalein,  and  requires  3  mols. 
of  an  alkali  to  neutralise  it  in  the  presence  of  the  latter  indicator 
according  to  the  equation  [PO(OH)2O*C3H5(OH)2]2,C4H10N2  +  3MOH  = 
P0(0M)2-0-C8H5(0H)2  +  MO-PO(OH*C4H10N2)O-O3H5(OH)2  +  3H20. 

Hydrogen  piperazine  glycerophosphate , 

HO-PO(OH-C4H10N2)-O-O3H5(OH)2i 
obtained  by  mixing  equivalent  quantities  of  piperazine  and  glycero- 
phosphoric  acid  in  aqueous  or  alcoholic  solution,  crystallises  in 
brilliant  plates,  melting  and  decomposing  at  155°,  readily  soluble  in 
water,  and  insoluble  in  absolute  alcohol.  It  is  alkaline  towards 
methyl-orange  and  acid  towards  phenolphthalein,  requiring  1  mol.  of 
acid  to  render  it  neutral  towards  the  former  or  1  mol.  of  alkali  to 
render  it  neutral  towards  the  latter  indicator.  M.  A.  W. 


Derivatives  of  2 : 4-Diketotetrahydroquinazoline.  Franz 
Kunckell  ( Betr. ,  1905,  38,  1212 — 1215). — 2  :  \-Diketo-%-bromophenyl- 
tetrahydroquinazoline  crystallises  in  colourless  plates  melting  between 
295°  and  298°.  2  :  k-Diketo-S-o-tolyltetrahydroquinazoline , 


c6h4< 


co-n-c7h7 

NH-CO 


prepared  by  heating  together  anthranilic  acid  and  o-tolylcarb- 
amide  at  165°,  crystallises  from  alcohol  in  colourless,  glistening  plates 
melting  at  243 — 244°;  2  :  k-diketo-Z ^-tolyltetrahydroquinazoline  forms 
colourless  plates,  which  melt  at  259 — 260°.  By  the  interaction 
of  anthranilic  acid  and  guanidine  carbonate,  a  colourless  substance, 
C8H7ON3,  probably  the  2-imino-4-ketotetrahydroquinazoline  mentioned 
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by  Griess  (Abstr.,  1880,  803),  is  obtained ;  this  melts  above  280°  and 
can  be  sublimed.  E.  F.  A. 


Acetylation  of  Dihydrophenazine.  Michael  M.  Tichwinsky 
and  L.  Wolochowitsch  (/.  Buss.  Phys.  Chem.  Soc.,  1905,  37,  8 — 11). 
— On  acetylating  dihydrophenazine,  it  yields  acetyldihydrophenazine , 
NAc^ 

C6H5<^- _ ^>C6H4,  which  crystallises  from  alcohol  or  benzene  in 

slender,  colourless  rhombohedra  melting  at  255°  and  difficultly  soluble 
in  all  solvents.  This  same  compound  is  obtained  when  phenazine  is 
reduced  in  alcoholic  ammonia  solution  and  the  product  so  obtained 
acetylated.  Hence  dihydrophenazine  and,  consequently,  also  phen¬ 
azine  must  possess  unsymmetrical  formulae.  T.  H.  P. 

m-Tolylsemicarbazide.  Farbenfabriken  vorm.  Friedr.  Bayer  & 
Co.  (D.R.-P.  157572).  — m-Tolyl hydrazine  hydrochloride  reacts  with 
potassium  cyanate  in  cold  aqueous  solution  to  form  m-tolylsemicarb- 
azide  :  C6H4Me-NH-NH2,HCl  +  KCNO  =  CfiH4Me-HH-NTH-CO-lSTH2  + 
KC1.  m -Tolylsemicarbazide  crystallises  from  hot  water  or  dilute 
alcohol  in  white,  glistening  leaflets,  melts  at  183 — '184°,  and  dissolves 
sparingly  in  cold  water  or  ether.  Its  solution  reduces  silver  nitrate. 
TJnlike  the  corresponding  phenyl,  jo-tolyl  and  o-tolyl  derivatives,  it  is 
tasteless  and  non-irritant. 

In  place  of  metallic  cyanates,  carbamide  or  ethyl  carbamate  may 
be  employed  in  the  preparation.  C.  H.  D. 


Condensation  of  fAmmonium  Bases  with  Hydroxylamine 
and  as-Dimethyl-jo-phenylenediamine.  Johannes  Gadamer  (Arch. 
Pharm .,  1905,  243,  43 — 49). — Experiments  of  a  preliminary  character 
have  shown  that  the  base  of  “crystal  violet”  does  not  condense  with 
/7-dimethylaminoaniline  in  ethereal  solution,  whereas  those  of  quinoline 
methiodide  and  acridine  methiodide  appear  to  yield  condensation  pro¬ 
ducts,  and  that  of  phenylacridine  methiodide  yields  a  product  C28H2yN3 
(probably  NMe2*C6H4’N,‘CPh*C6H4,]SrMe,C6H5,  derived  from  the 

ketonic  form,CPhO,C6H4*NMe,C6H5,of  phenylmethylacridinium  hydr- 
n  pi, _ 

oxide,  C6H4<^^^^^^>C6H4),  which  melts  at  188 — 189°.  Phenyl¬ 
methylacridinium  hydroxide  also  forms  with  hydroxylamine  in  ethereal 
solution  an  oxime  which  has  no  sharp  melting  point ;  this  is  accom¬ 
panied  by  a  substance  that  is  more  soluble  in  ether,  melts  at  131°,  and 
contains  17  7*7  per  cent,  (possibly  bisphenylmethylaeridine  hydroxyl¬ 
amine,  derived  from  the  tertiary  carbinol  form, 

'CPh(OHKr  w , 

* — Me — ^^6^4)* 


c6h4* 


It  would  appear,  therefore,  that  just  those  i^-ammonium  bases  which, 
by  the  opening  of  a  ring,  can  change  into  aldehydic  or  ketonic  forms, 
do  condense  with  a  -dimethyl-jp-phenylenediamine  or  hydroxylamine  to 
form  more  or  less  stable  products  (compare  this  vol.,  i,  368). 

C.  F.  B. 


Desmotropic  Compounds.  Otto  Dimroth  (Zeit.  Elehtrochem ., 
1905,  11,  137 — 139). — The  author  fully  admits  the  weight  of  Gold- 
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schmiclt’s  criticisms  (this  vol.,  i,  249).  He  points  out,  however, 
the  fact  that  the  velocity  of  the  change  of  the  enolic  form  of  methyl 
5 -hydroxy- 1 -phenyl- 1  :  2  :  3-triazole-4-carboxylate  into  the  ketoic  form 
is  greater  in  solvents  with  small  dissociating  power  ;  for  example,  it  is 
10,000  times  greater  in  chloroform  solution  than  in  aqueous  solution. 
The  change  also  occurs  in  the  solid  compound.  It  is  therefore 
extremely  probable  that  the  change  takes  place  within  the  undis¬ 
sociated  molecule,  and  also  that  it  has  no  connection  with  the  forma¬ 
tion  of  a  hydrate.  T.  E. 


Desmotropic  Compounds.  II.  Otto  Dimroth  (Annalen,  1905, 
338,  143 — 182.  Compare  Abstr.,  this  vol.,  i,  98). — The  investigation 
of  the  desmotropic  change  of  methyl  5-hydroxy-l-phenyl-l  :  2  :  3-triazole- 
4-carboxylate  into  methyl  l-phenyl-5-triazolone-4-carboxylate  (loc. 
cit.)  has  now  been  extended  to  the  corresponding  £>-bromophenyl  and 
y>-tolyl  derivatives,  the  ethyl  esters  being  used  instead  of  the  methyl 

H==:N 

esters.  The  expressions  C6H4Br*N<C^Q£jy  ^  and 

C(,H4Me-N<c^oH);c.c02Et 

represent  respectively  the  enolic  forms  of  these  compounds.  The  enolic 
forms  are  colourless,  of  marked  acid  character,  whilst  the  ketonic 
forms  are  yellow  and  neutral.  The  former  change  into  the  latter  very 
slowly  in  the  solid  state,  immediately  on  melting,  and  in  solution  with 
a  velocity  depending  on  the  nature  of  the  solvent.  The  ketonic  esters 
are  the  stable  form.  The  tolyl  compound  is  a  weaker,  and  the  jt?-bromo- 
phenyl  a  stronger,  acid  than  the  phenyl  derivative ;  the  dissociation- 
constants  are,  respectively,  tolyl,  100A=  TO  ;  phenyl,  100A—  T5  ;  and 
bromophenyl,  100^"=  2*0.  The  acids  obtained  from  the  esters  are  also 
desmotropic,  the  enolic  acid  being  colourless  and  dibasic,  and  the 
ketonic  yellow  and  monobasic.  The  enolic  acid  loses  carbon  dioxide, 
becoming  converted  into  the  triazole,  but  the  ketonic  acids  yield  re¬ 
spectively  the  p-bromoanilide  and  y>-toluidide  of  glyeollic  acid. 

The  change  of  the  enolic  into  the  ketonic  form  is  a  unimolecular 
reaction.  A  table  is  given  showing  the  relative  values  of  the  velocity 
constant  k  at  25°  for  the  three  hydroxytriazole  derivatives. 


The  velocity  of  the  change  increases  pari  passu  with  the  increase  of 
strength  of  the  acid  ;  in  all  solvents,  the  phenyl  derivative  changes 
from  T1  to  T2  times  more  rapidly,  and  the  bromophenyl  from  4  to 
5  times  more  rapidly  than  the  tolyl  compound.  The  velocity  in  all 
cases  is  smallest  in  water,  and  increases  from  methyl  to  ethyl  alcohol 


and  is  greatest  in  acetone.  Raising  the  temperature  from  0°  to  25°  is 
accompanied  by  a  great  increase  in  the  velocity  in  the  ratio  of  1:50 
of  the  change  in  ethyl  alcohol. 

The  proportion  of  enolic  and  ketonic  forms  present  in  equilibrium 
in  methyl  and  ethyl  alcohols  has  been  estimated.  In  methyl  alcohol, 
the  proportion  of  enolic  to  ketonic  form  is,  for  the  tolyl  compound, 
1/120,  for  the  phenyl,  1/150,  and  for  the  bromophenyl,  1/555  ;  in  ethyl 
alcohol,  the  proportion  is  1/230,  1/300  respectively  for  the  two  deriv¬ 
atives  first  mentioned.  From  these  values,  the  velocity  constant  of 
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the  change  of  the  ketonic  into  the  enolic  form  can  be  calculated.  It 
is  found  that  at  25°  the  velocity  of  this  change  is  independent  of  the 
solvent  and  is  the  same  for  each  of  the  three  compounds,  a  fact  which 
offers  a  remarkable  contrast  to  the  change  of  enol  to  ketone. 

These  results  show  that  increase  of  the  acidity  of  the  enolic  form  is 
accompanied  by  an  increase  of  the  tendency  to  change  into  the  ketonic 
form,  a  result  in  direct  opposition  to  the  behaviour  of  the  di-  and 
tri-ketones  and  to  the  desmotropy  observed  in  the  case  of  nitro¬ 


compounds. 

[With  H.  Stahl.] — Ethyl  l-^-tolyl-S-triazolone-i-carboxylate , 

C6H4Me  •N<co ,  £  H.CQ2Et  > 

is  prepared  by  warming  an  alcoholic  solution  of  jp-tolyldiazoimide  and 
ethyl  sodiomalonate  and  decomposing  the  sodium  salt  of  the  enolic 
form,  which  separates  with  hydrochloric  acid.  On  warming  the  enolic 
ester  under  water,  it  is  converted  into  the  ketonic  form.  The  latter 


crystallises  in  yellow  needles  melting  at  98 — 99°,  and  dissolves  only 
gradually  in  alkali  hydroxides,  becoming  thereby  converted  into  the 
enolic  form,  from  which  it  is  distinguished  by  giving  no  coloration 
with  ferric  chloride  and  not  setting  free  iodine  from  a  solution  of 
potassium  iodate  and  iodide.  The  corresponding  enolic  ethyl  §-hydr- 
oxy-\-'p-tolyl-\  :  2  :  ?>-triazole-i-carboxylate  is  obtained  in  the  form  of 
t he  sodium  salt  by  treatment  of  a  suspension  of  the  ketone  in  alcohol 
with  sodium  ethoxide ;  the  salt  forms  a  white,  crystalline  powder 


soluble  in  water  with  a  neutral  reaction.  When  agitated  with  aqueous 


hydrochloric  acid  at  0°,  the  free  enolic  ester  is  formed  as  a  white, 
crystalline  powder,  which,  when  kept  in  a  desiccator  in  the  dark, 
changes  into  the  ketone  very  slowly,  about  1*5  per  cent,  in  the  course 
of  a  week.  If  heated  slowly,  the  colour  changes  to  yellow  and  the 
melting  point  becomes  that  of  the  ketone,  98 — 99°.  If  heated  suddenly 
to  90°,  it  melts,  but  not  if  heated  to  88°.  After  melting  at  90°,  it 


immediately  solidifies  again,  being  converted  into  the  ketonic  ester. 
It  can  readily  be  titrated  by  potassium  hydroxide  in  the  presence  of 
phenolphtbalein  or  by  estimating  the  iodine  set  free  from  a  mixture  of 
potassium  iodate  and  iodide.  The  ammonium  salt  is  a  soluble,  and 
the  silver  saltan  insoluble,  white  powder.  The  aniline  salt,  C18H20O3N4, 
prepared  by*  mixing  cold  alcoholic  solutions  of  the  base  and  the  enol, 
crystallises  in  plates  melting  at  102°;  the  phenylhydrazine  salt  is  a, 
crystalline  powder  melting  at  124*5°  ;  the  benzidine  salt,  C36H3806N8, 
is  a  powder  melting  at  129°  ;  the  o -tolidine  salt,  C3SH4206N8,  a  crystal¬ 
line  powder  melting  at  119*5°,  and  the  o-anisidine  salt,  C38H4208N8,  a 
grey  powder  melting  at  112°.  On  melting,  all  these  salts  decompose 
into  the  free  base  and  the  ketonic  form. 


Ethyl  5-methoxy-\-ip-tolyl-\  :  2  \  3-triazole- i~carboo;ylate  is  prepared 
from  the  silver  salt  of  the  enolic  ester  and  methyl  iodide  in  ethereal 
suspension,  and  forms  cubical  crystals  melting  at  68 — 69°.  The  benz- 
oxy-compound  is  prepared  from  the  silver  salt  and  benzoyl  chloride  in 
absolute  ether,  and  crystallises  in  needles  and  in  compact  crystals 
melting  at  117 — 120°. 

5-Hydroxy-l-ip-tolyl-\  \  2  :3-triazole-4:  carboxylic  acid  is  prepared  by 
heating  the  ketonic  ester  with  concentrated  aqueous  sodium  hydroxide, 
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when  the  di-sodium  salt,  C10H7O3N3Na2,  of  the  enolic  acid  separates  as 
a  white,  crystalline  powder,  easily  soluble  in  water.  The  free  acid , 
prepared  by  treatment  of  the  sodium  salt  with  hydrochloric  acid  at  a 
low  temperature,  is  a  crystalline  powder  (with  H00),  melting  and 
decomposing  at  86 — 88°  ;  it  decomposes  readily,  losing  carbon  dioxide. 
The  corresponding  ketonic  form,  \-p-tolyl-b-t7'iazolone-i-carboxylic  acid , 

C6H4Me-ISr<  T  ,  is  obtained  by  keeping  an  ethereal 

tU'Un'UOgil 

solution  of  the  enolic  acid,  and  forms  pale  yellow,  rhombic  crystals 
sintering  at  120°  and  melting  at  175 — 180°;  when  heated,  it  gives  a 
strong  smell  of  carbylamine.  b-Hydroxy-\-^-tolyl-\  :  2  :3 -triazole, 

C8H4Me-N<C(OH,;(L,  H, 

prepared  by  heating  the  enolic  acid  at  80°  under  water,  crystallises  in 
microscopic  plates,  melting  and  decomposing  at  137°.  When  the 
ketonic  acid  is  boiled  with  water,  it  quickly  decomposes  into  glycollic- 
p-toluidide  (m.  p.  143°). 

Ethyl  \-p-bromophenyl-b-triazoloneA-carboxylate , 

C6H4Br-N<  CQ.  ^  .COgEt. 

prepared  from  ^-bromophenyldiazoimide  and  sodium  ethoxide,  crystal¬ 
lises  in  yellow  needles  melting  at  138’5°.  The  sodium  salt  of  the 
corresponding  enol  ester  is  prepared  from  the  ketone  by  treatment 
with  sodium  ethoxide,  and  is  converted  by  dilute  hydrochloric  acid 
at  a  low  temperature  into  the  free  enolic  ester,  a  white,  crystalline 
powder,  which  changes  so  rapidly  into  the  ketonic  ester  that  the 
melting  point  cannot  be  determined.  The  ammonium  salt  is  a  white, 
crystalline  powder,  sintering  at  180°  and  melting  and  decomposing  at 
182 — 183°;  the  silver  salt  is  a  white,  insoluble  powder.  The  aniline 
salt  crystallises  in  white  needles  melting  at  114 — 1 15°,  the  phenyl- 
hydrazine  salt  forms  yellow  crystals  melting  at  1 25°.  The  benzidine 
salt  is  a  white,  crystalline  powder,  the  o -tolidine  salt  crystallises  in 
needles  melting  at  110 — ‘118°,  and  the  o-anisidine  salt  in  small  crystals 
melting  at  88 —  89°. 

Ethyl  b-methoxy-\-^-bromophenyl-\  :  2  :  3-triazoleA-carboxylate , 
C6H4Br-N<c(0M6) .  Q.Q0^Et> 

prepared  from  the  silver  salt,  melts  at  93°.  The  corresponding 
benzoyloxy- derivative  crystallises  in  needles  melting  at  137°. 

5- Hydroxy -\-p-bromophenyl-\  :  2  :  3-triazoleA-carboxylic  acid  is  pre¬ 
pared  by  hydrolysing  the  ketonic  ester  with  excess  of  sodium  hydroxide, 
and  then  setting  free  the  enolic  acid  from  the  di-sodium  salt ;  it  forms 
a  white,  crystalline  powder  with  2H20,  melting  and  decomposing  at 
96 — 100°.  The  ketonic  acid  is  formed  from  the  enol  in  ethereal 
solution,  and  crystallises  in  yellow  needles  melting  and  decomposing 
at  130°,  the  substance  which  is  thus  formed  then  melting  at  207 — 208°. 
The  enolic  acid  yields  the  corresponding  b -hydroxy -\-^-bromophenyl- 
1:2:  3-triazole,  which  forms  small  crystals,  melting  and  decomposing  at 
124°.  The  ketonic  acid  yields,  on  the  other  hand,  glycollic-^-bromoanilide - 
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CflH.Br’NH’CO'CHo’OH,  which  crystallises  in  needles  melting  at 
180°.  K.  J.  P.  0. 


Bistriazole  Compounds.  Erich  L.  Rinman  ( Arkiv  Kemi,  Min., 
Geol. ,  1904,  1,  221 — 263). — The  author  first  gives  an  account  of  the 
bistriazole  compounds  already  described  and  of  the  methods  employed 
for  preparing  them. 

The  new  bistriazole  compounds  described  in  the  present  paper  have 
been  obtained  by  means  of  cyanohydrazine  (see  Curtius,  Abstr.,  1895, 
i,  29),  which  has  probably  the  constitution 

NH2-]sr:c(Nn2)-c(NH2):N*NH2. 

When  this  compound  is  treated  with  an  acid  anhydride  or  chloride,  it 
yields  a  condensation  product  of  the  formula  C2(NH2)2(!N’NH’C(>R)2, 
and  this,  under  the  action  of  condensing  agents,  loses  water  and  gives 
rise  to  a  bistriazole  compound.  Condensation  products  containing 


different  alkyl  groups  undergo  conversion  into  bistriazole  derivatives 
with  varying  degrees  of  ease  and  require,  in  some  cases,  acid  condensing 
agents,  and  in  others  alkaline  ones.  The  bistriazoles  obtained  form 
salts  with  both  acids  and  bases,  and  all  except  phenylbistriazole  yield 
well-defined  crystalline  platinichlorides  of  the  type 

(R-C2HN8)2,H2PtCl6,2H20. 

Cyanohydrazine  acts  on  ethyl  chlorocarbonate,  giving  the  compound 
CS(NH  2)2(!N,NH,C02Et)2,  which,  when  treated  with  dilute  potassium 
hydroxide  solution,  loses  alcohol  and  condenses  to  bishydroxytriazole. 

The  oxidation  of  bismethyl-  or  bisethyl-triazole  in  alkaline  solu¬ 


tion  yields  potassium  bistriazolecarboxylate, 

_ NH-N  N-NFL 


C02K-C<n_m_h 


>oco2k, 


which  yields  an  acetyl  derivative  of  the  constitution 

_  .  ^NAc*N  N-ISf  Ac.  _  . 

OAc*COC<C_t  U  U  ,t^>C*COOAc. 

- C  *  C - JN  ■ 


The  author  has  synthesised  cyanohydrazine  by  tho  action  of  hydr¬ 
azine  hydrate  on  dithio-oxamide,  hydrogen  sulphide  being  evolved  and 
a  practically  quantitative  yield  of  the  cyanohydrazine  being  obtained. 

On  passing  cyanogen  into  an  aqueous  solution  of  acetylhydrazide 
(Curtius,  Abstr.,  1895,  i,  32),  dicyanoacetylhydrazide  is  obtained. 
This  compound  can  be  converted  into  bismethyltriazole  by  two 
methods  :  (1)  on  heating  its  alcoholic  solution  in  a  sealed  tube  with 
acetylhydrazide,  it  yields  a  compound  which  is  identical  with  that 
obtained  by  the  interaction  of  acetic  anhydride  and  cyanohydr¬ 
azine  and  which,  when  boiled  with  acetic  anhydride,  gives  bismethyl¬ 
triazole.  (2)  It  may  be  first  converted  into  a  mono  triazole  derivative 
and  then  into  a  bistriazole  compound. 

Bis-\-phenyl-S-triazole ,  C2N3HPh*C2N3HPh,  prepared  by  treating 
with  water  the  product  of  the  interaction  of  cyanophenylhydrazine  and 
formic  acid,  separates  from  acetic  acid  in  crystals  melting  at  277 — 278° 
and  dissolving  slightly  in  alcohol. 

\-Phenyl-5-methyl-3-triazenylamidrazone , 

NHPh-N:C(NH2)-C2Nr3PhMe, 
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obtained  by  acting  with  water  on  the  product  of  the  interaction  of 
phenylmethyltriazenylamidoxime  and  an  alcoholic  solution  of  phenyl  - 
hydrazine  in  a  sealed  tube,  crystallises  from  alcohol  in  pale  yellowish- 
brown  prisms,  which  melt  and -decompose  at  195°. 

Bis-  l-phenyl-5-methy  1-3-triazole,  C2N3PhMe*C2N3PhMe,  prepared  by 
treating  the  preceding  compound  with  acetic  anhydride  and  acting  on 
the  product  with  dilute  potassium  hydroxide  solution,  separates  in 
crystals  which  melt  at  213 — 214°,  but  on  subsequent  heating,  at 
221 — 222°  (compare  Bladin,  Abstr.,  1889,  138). 

Bis-3-triazole ,  C4H4N6,  prepared  by  the  action  of  water  on  the  con¬ 
densation  product  of  cyanohydrazine  and  formic  acid,  sublimes  without 
melting  at  temperatures  above  325°  and  dissolves  in  both  acids  and 
alkalis  and  to  some  extent  in  water.  The  potassium ,  sodium , 
ammonium ,  copper ,  and  silver  salts  were  prepared  and  the  hydrochloride , 
which  crystallises  in  shining,  white  leaves  and  readily  loses  its 
hydrogen  chloride  in  the  air  ;  the  platinichloride , 

C4H4N6,H2PtCl6,2H20, 
separates  in  yellowish-red  needles. 

Bis-\-acetyl-3-triazole,  C4H2N6Ac2,  crystallises  from  a  mixture  of  acetic 
acid  and  anhydride  in  spherical  aggregates  of  white  needles  turning 
brown  at  about  225°. 

Bis-*) -methyl-S -triazole ,  C4H2N6Me2,  separates  from  acetic  acid  in 
aggregates  of  small,  white  crystals,  sublimes  at  above  325°,  and 
dissolves  readily  in  dilute  mineral  acids  and  to  a  slight  extent  in  alcohol, 
water,  or  dilute  acetic  acid.  Th o  potassium,  sodium,  a7nmonium{Q^ELl^ 8), 
and  silver  salts  were  prepared ;  the  hydrochloride ,  C6H8N6,2HC1, 
crystallises  in  small,  colourless  prisms  and  the  platinichloride  ( +  2H20) 
in  large,  yellowish-red  prisms. 

Bis-\-acetylS-methylS-triazole,  C4N6Me2Ac2,  crystallises  from  alcohol 
in  slender,  white  needles  melting  and  decomposing  at  about  230°. 

Bis-b-ethylS- triazole ,  C4H2N6Et2,  prepared  from  cyanohydrazine  and 
propionic  anhydride,  separates  from  acetic  acid  in  nodular  crystals, 
sublimes  at  above  325°,  and  dissolves  readily  in  dilute  mineral  acids  and 
to  a  slight  degree  in  water  or  alcohol.  The  potassium ,  sodium ,  and 
ammonium  salts  were  prepared  ;  the  hydrochloride  forms  stable,  thick, 
semi-translucent  needles  and  the  platinichloride  (  +  2H20)  separates  in 
large,  reddish-yellow  crystals  readily  soluble  in  concentrated  or  dilute 
hydrochloric  acids. 

Bis-\-acetyl-5-ethyl-3-triazole ,  C4N6Et2Ac2,  crystallises  from  alcohol  in 
shining,  white  needles,  melts  at  185 — 186°  and  is  decomposed  by  boil¬ 
ing  water. 

BisS-isopropyl-3-triazole ,  C4H2N6Pr/32,  prepared  by  heating  the  con¬ 
densation  product  of  dnsopropylcyanohydrazine  with  sodium  ethoxide 
in  alcoholic  solution,  separates  from  alcohol  in  aggregates  of  small, 
colourless  crystals,  sublimes  at  above  325°,  and  dissolves  readily  in 
dilute  mineral  acids.  The  potassium ,  sodium ,  and  ammonium  salts 
were  prepared ;  the  hydrochloride  forms  aggregates  of  colourless 
crystals  and  the  platinichloride  separates  from  concentrated  hydro¬ 
chloric  acid  in  large,  reddish-yellow,  anhydrous  plates. 

Bis -l -acetyl -5 -isopropyl -'3 -triazole,  C4NGPr^2Ac2,  separates  from 
alcohol  in  slender,  white  needles  and  melts  at  200 — 202°. 
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Bis-5~phenyl-3-triazole ,  C4H2N6Ph2,  crystallises  from  sl  mixture  of 
acetic  and  concentrated  hydrochloric  acids  in  shining,  microscopic 
needles,  sublimes  at  above  325°,  and  dissolves  slightly  in  acetic  acid. 
The  potassium,  sodium ,  and  ammonium  salts  were  prepared  ;  the  hydro¬ 
chloride  ( +  4H20)  forms  microscopic  needles  decomposed  by  water. 

Bis-l -acetyl -5  -phenyl  -o- triazole,  C4N6Ph2Ac2,  forms  microscopic 
crystals  with  two  rhombic  surfaces  and  melting  at  204 — 205°. 

The  condensation  product  of  ethyl  chlorocarbonate  and  cyano- 
hydrazine  ( vide  supra)  crystallises  from  alcohol  in  microscopic,  pointed 
needles  which  remain  unchanged  at  300°. 

Bis-5-hydroxy-Z  triazole,  C4H2N6(OH)2,  is  obtained  as  a  yellowish- 
white  powder  which  is  not  changed  at  325°. 

Potassium  bis-3 -triazole-5 -car  boxy  late,  C4H2N6(C02K)2,H20,  separates 
from  water  in  shining,  white  needles. 

Bis~3-triazole-5 -carboxylic  acid ,  C4H2N6(C02H)2,  separates  from  acetic 
acid  in  microscopic  crystals  which  remain  unchanged  at  325°.  The 
hydrochloride,  C4H2NG(C02H)2,211C1,  crystallises  from  a  mixture  of 
acetic  and  dilute  hydrochloric  acids  in  almost  colourless  leaflets.  The 
acetyl  derivative  was  prepared  and  the  benzoyl  derivative,  which 
crystallises  from  water  in  pale  greyish-yellow,  three-sided  prisms  melt¬ 
ing  at  208 — 210°. 

Dicyanoacetylhydrazide,  NHAc*NIC(CN)’NH2,  crystallises  from 
alcohol  in  yellowish-brown  leaves  melting  and  decomposing  at  204 — 205°. 

Diacetylcyanohydrazine,  NHAc*N!C(NH2)*C(NH2),N!NHAc,  crys¬ 
tallises  from  water  in  faintly  translucent  needles. 

Dicyanoacetylhydrazideamidoxime,  NH  Ac*N !  C(N  H2)  •  C(N  H2)  IN  OH, 
crystallises  from  water  with  H20  in  thin  rods  resembling  mica  which 
melt  and  decompose  at  202°. 

Methyltriazoleamidoxime ,  C2HN3Me*C(NH2)!N*OH,  prepared  by 
heating  the  preceding  compound  in  a  sealed  tube  with  an  alcoholic 
solution  of  sodium  ethoxide,  crystallises  from  water  in  colourless 
needles  melting  and  decomposing  at  212°. 

Dicyanopropionylhy  dr  azide,  COEt*NH*NIO(CN)*NH2,  separates 
from  alcohol  in  a  nodular,  crystalline  mass. 

j Dicyanobenzoylhydrazide,  NHBz#NIC(CN)*NH2,  prepared  by  passing 
cyanogen  into  an  aqueous  solution  of  benzoyl hydrazide,  crystallises 
from  alcohol  in  spherical  aggregates  of  slender,  yellowish-white  needles 
melting  and  decomposing  at  194  —  195°.  T.  H.  P. 

Hydroxyazo-compounds.  Heinrich  Goldschmidt  and  Oscar 
L0w-Beer  (Ber.,  1905,  38,  1098 — 1113.  Compare  Abstr.,  1890,  614  ; 
1891,  1209;  1892,  974;  McPherson,  Abstr.,  1896,  i,  27  ;  1900,  i,  123; 
Jacobson  and  Honigsberger,  Abstr.,  1904,  i,  205  j  Borsche,  Abstr., 
1904,  i,  1056). — Phenylcarbimide  reacts  with  o -  and  ^-hydroxyazo- 
compounds  to  form  carbamates  which  are  insoluble  in  dilute  alkali 
hydroxides.  The  carbamates  derived  from  the  o-hydroxyazo-com- 
pounds  are  reduced  to  hydrazo-compounds,  which  undergo  the  benz¬ 
idine  change,  yielding  diacid  bases  which  are  insoluble  in  dilute  alkali 
hydroxides.  These  facts  militate  against  the  quinonehydrazone  con¬ 
stitution  for  the  hydroxyazo-compounds. 

Carbanilido-p-hydroxyazobenzene  is  formed  by  the  action  of 
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phenylcarbimide  on  ^-hydroxyazobenzene  at  the  ordinary  temperature  ; 
it  crystallises  in  yellow  needles  and  is  now  found  to  melt  at  157°. 

Carbo-\)-toluidido -^-hydroxy azobenzene ,  C^H^NH’CO’O'CftH^NgPh, 
formed  from  p-tolylcarbimide  and  ^-hydroxyazobenzene,  crystallises  in 
yellow  leaflets,  melts  at  170*5°,  and  is  reduced  by  zinc  dust  and  acetic 
acid  in  alcoholic  solution  to  carboy- toluidido  ip-hydroxy hydrazobenzene, 
C7H7*NH*C0*0*C6H4*NH*NHPh,  which  crystallises  in  small,  colour¬ 
less  prisms,  melts  at  171°,  and  is  insoluble  in  dilute  alkali  hydroxides. 
Carbo-o-toluidido-p-hydroxyazobenzene  crystallises  in  slender,  yellow 
needles,  melts  at  152°,  and  is  reduced  to  carbo-o-toluidido-p-hydroxy - 
hy  dr  azobenzene,  which  crystallises  in  colourless  needles  and  melts  at 
150°. 

Benzeneazo-p-cresol  reacts  slowly  with  phenylcarbimide  at  the 
ordinary  temperature  to  form  carbanilidobenzeneazo-p-cresol , 

NHPh-C0*0-C7H6-N2Ph, 

which  decomposes  into  its  generators  when  recrystallised  from  hot 
benzene ;  it  is  obtained  by  oxidation  of  the  hydrazo-compound  with 
mercuric  oxide  in  ethereal  solution  in  orange-red  needles  melting  at 
139°.  Carbanilidobenzenehydrazo^  cresol  crystallises  in  nodular  aggre¬ 
gates  of  colourless  needles,  melts  at  157°,  is  insoluble  in  dilute  alkali 
hydroxides,  and  when  treated  with  concentrated  hydrochloric  acid  in 
alcoholic  solution  yields  carbanilido-5-hydroxy-2-methylbenzidine, 

which  crystallises  from  benzene,  melts  at  143 — 145°,  and  when  boiled 
with  aqueous  sodium  hydroxide  is  hydrolysed  to  aniline  and  a  substance 
which  is  precipitated  by  carbon  dioxide,  but  is  soluble  in  mineral  acids. 
The  hydrochloride,  C20H19O2N3,2HC],  crystallises  in  long,  slender, 
colourless  needles  and  melts  at  291°. 

Carbanilido-p-tolueneazo-^-cresol  crystallises  in  orange-coloured 
needles,  melts  at  124°,  and  is  reduced  by  zinc  dust  in  alcoholic  solu¬ 
tion  to  carbanilido-p-toluenehydrazo-p-cresol,  which  crystallises  in  white 
needles  and  melts  at  165°. 

Carbanilido-vnrchlorobenzeneazo-^-cresol  crystallises  in  slender,  orange- 
coloured  needles,  melts  at  135 — 136°,  and  is  soluble  in  the  ordinary  or¬ 
ganic  solvents.  Carbanilido-va-chlorobenzenehydrazo-p-cresol  crystallises 
in  white  needles,  melts  at  140°,  is  insoluble  in  cold  dilute  alkali 
hydroxides,  and  when  treated  with  hydrochloric  acid  in  alcoholic 
solution  undergoes  the  benzidine  change.  The  base,  C20H16O2N3Cl, 
contains  water  of  crystallisation,  commences  to  sinter  at  70°,  and 
melts  and  decomposes  at  140°;  when  anhydrous,  it  crystallises  in 
white  needles,  melts  at  134°,  and,  when  boiled  with  aqueous  sodium 
hydroxide,  yields  aniline  and  a  product  which  is  soluble  in  dilute  alkali 
hydroxides  and  in  dilute  acids. 

When  reduced  with  zinc  dust  and  acetic  acid  in  alcoholic  solution, 
the  benzoyl  derivative,  obtained  by  the  action  of  benzoic  chloride  on 
/?-naphthaquinonephenylhydrazone  or  by  the  action  of  a-benzoyl- 
phenylhydrazine  on  /5-naphthaquinone,  yields  /?-benzenehydrazo  a- 
benzoylnaphthol,  which  crystallises  in  slender,  colourless  needles, 
melts  and  becomes  red  at  170°,  is  insoluble  in  dilute  alkali  hydroxides, 
and  when  treated  with  sodium  hydroxide  in  alcoholic  solution  yields 
/?-naphthaquinonephenylhydrazone.  G.  Y. 
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Azo-derivatives  of  Ethyl  Oxalocrotonate.  Bernhardt  Prager 
(Anncden,  1905,  338,  360 — 392). — In  order  to  study  the  resemblances 
and  differences  between  a  series  of  alternately  singly  and  doubly  linked 
carbon  atoms  in  an  open  chain  and  in  a  closed  ring,  the  formation  of 
azo-derivatives  from  a  phenol  has  been  compared  with  their  formation 
from  unsaturated  hydroxy-compounds.  Diethyl  oxalocrotonate  (Lap- 
worth,  Trans.,  1901,  79,  1276),  C02EfC(0H):CH-CH:CH-C02Et,  has 
been  chosen  as  offering  a  series  of  CH  groups  related  to  an  OH  group, 
as  are  the  ortho-  and  para-positions  in  phenol.  It  has  been  found  that 
this  compound  yields  readily  both  an  azobenzene  derivative  and  a 
dis-azo-derivative,  thus :  C02Et,C(0H)!C(N2,C6H4Br),CH!CH*C02Et 
and  CO2Et‘0(OH)!C(N2’C6H4Br)*CH!C(N2,C6H4Br)*CO2Et ;  it  is  seen 
that  the  monoazobenzene  derivative  is  analogous  to  the  o-phenolazo- 
benzene,  and  not  to  the  y?am-derivative,  which  is  mainly  formed  in  the 
case  of  phenol.  Since  diazobenzenes  will  not  couple  with  ethyl 
crotonate  or  ethyl  sorbate,  the  power  to  combine  with  diazobenzene  is 
not  due  to  the  double  bindings  but  to  the  hydroxyl  group. 

Diethyl  bis-p-bromobenzeneazo oxalocrotonate  is  obtained  by  adding  a 
solution  of  y>-bromobenzenediazonium  chloride  to  a  solution  of  ethyl 
oxalocrotonate  in  a  dilute  solution  of  sodium  carbonate,  as  an  orange- 
red  solid,  which  is  purified  by  repeated  extraction  with  small  quantities 
of  methyl  alcohol  and  subsequent  recrystallisation  from  alcohol ;  it 
forms  crystals  melting  at  160°.  The  yellow  alkaline  mother  liquor, 
from  which  the  substance  last  mentioned  separates,  yields  on  acidifica¬ 
tion  the  monoethyl  ester  of  y?  bromobenzeneazo-oxalocrotonic  acid, 
C02Et-CH:CH*C(N2*C6H4Br):C(0H)-C02H,H20, 
which  crystallises  in  yellow  needles,  melting  and  decomposing  at 
122 — 123°.  When  2  mols.  of  the  jt?-bromodiazobenzene  are  used  instead 
of  one  for  each  mol.  of  oxalocrotonate,  no  acid  is  formed  and  a  some¬ 
what  better  yield  of  the  bis-azo- compound  is  obtained. 

When  the  diazo-solution  is  added  to  an  ammoniacal  solution  of  the 
oxalocrotonate,  a  red  precipitate  separates,  leaving  a  colourless  mother 
liquor ;  this  solid  is  ethyl  4  :  4' -dibromoformazylacrylate, 

C6H4Br-NH-N:C(N2*C6H4Br)*CH:CH-C02Et, 
which  crystallises  in  needles  melting  at  150 — 151°.  If  a  solution  of 
benzenediazonium  instead  of  y?-bromobenzenediazonium  chloride  is 
used,  the  corresponding  ethyl  f ormazylacrylate,  C18H1802N4,  is  obtained 
as  red  needles  melting  at  128°.  In  both  cases,  alteration  of  the  rela¬ 
tive  proportions  of  diazonium  salt  and  oxalocrotonate  does  not  affect 
the  formation  of  the  formazyl. 

Diethyl  p-bromobenzentazo-oxalocrotonate  is  obtained  when  an  acid 
solution  of  ^-bromobenzenediazonium  chloride  in  alcohol  is  added  to  an 
alcoholic  solution  of  the  oxalocrotonate  ;  it  crystallises  in  pale  yellow 
prisms  or  needles  melting  at  125 — 126°,  and  dissolves  very  slowly  in 
alkaline  solutions.  By  use  of  excess  of  the  diazonium  salt,  no 
dibenzeneazo-derivative  was  formed,  but  it  is  obtained  if  the  mono- 
benzeneazo-derivative  is  treated  with  y>-bromodiazobenzene  in  acetic 
acid  solution. 

Since  both  the  monoethyl  jo-bromobenzeneazo- oxalocrotonate  and  the 
diethyl  ester,  when  treated  with  y?-bromodiazobenzene  in  ammoniacal 
solution,  yield  the  same  ethyl  dibromoformazylacrylate,  it  follows  that 
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the  benzeneazo-group  is  attached  to  the  same  carbon  atom  in  the  two 
compounds. 

Diethyl  y-ethoxybenzeneazo-oxalocrotonate, 

C02Et-C(0H):C(N2-C6H4*0Et)-CH:CH-C02Et,H20, 
is  prepared  from  jt?-ethoxydiazobenzene  and  the  oxalocrotonate  in 
alcoholic  solution,  and  crystallises  in  orange-yellow  prisms  melting  at 
85 — 86°.  When  treated  with  jtj-bromodiazobenzene  in  acetic  acid 
solution,  it  is  converted  into  ethyl  \)-ethoxybenzeneazo-ip-bromobenzeneazo- 
oxalocrotonate, 

C02Et-C(0H):C(N2-C6H4-0Et)-CH:C(N2-C6H4Br)-C02Et, 
which  crystallises  in  orange  prisms  melting  at  160 — 161°;  the 
isomeride,  ethyl  p- bromobenzeneazo-^-ethoxybenzeneazo-oxalocrotonate , 
C02Et-G(0H):C(N2-C6H4Br)*CH:C(N2-C6H4-0Et)*C02Et, 
is  prepared  from  ^-ethoxydiazobenzene  and  ethyl  jt?-bromobenzeneazo- 
oxalocrotonate,  and  forms  orange  crystals  melting  at  169 — 170°,  and 
is  somewhat  less  soluble  in  all  solvents  than  the  isomeride. 

Ethyl  p- bromobenzeneazo-oxaloacetate , 

C02E  t  •  CO  •  CH(N2  •  C6H4Br)  •  C02Et, 

prepared  from  ethyl  oxaloacetate  and  ^-bromodiazobenzene  in  acetic 
acid  solution,  crystallises  in  yellow  prisms  melting  at  93 — 94°,  and  is 
soluble  in  alkalis  on  warming.  The  corresponding  formazyl,  ethyl 
4  :4 '-dibromoformazylformate,  C0H4Br,NH,NIC(N2*C6H4Br)*CO2Et,  is 
obtained  by  carrying  out  the  coupling  in  the  presence  of  ammonia, 
and  crystallises  in  red  needles  melting  at  158 — 160°;  it  is  also  formed 
from  the  ethyl  ^-bromobenzeneazo-oxaloacetate  and  jo-bromodiazo- 
benzene  in  acetic  acid  solution.  K.  J.  P.  0. 


Azo-compounds  of  Phenylpyrazoles  and  their  Halogen  and 
Thio-derivatives.  August  Michaelis  ( Annalen ,  1905,  338, 
183 — 235.  Compare  Abstr.,  1904,  i,  124). — A  number  of  azopyr- 
azoles  are  described  which  have  been  prepared  from  the  corresponding 
ben  zen  eazopy  razolon  es. 

[With  Bichard  Leonhardt  and  Karl  Wahle.] — 5-Chloro-l-phenyl- 

C  Cl— NPh 

S-methylpyrazole-k-azobenzene ,  N2Ph*C<^^  ,  is  prepared  from 

Knorr’s  phenylmethylpyrazoloneazobenzene  by  treatment  with  phos¬ 
phorus  oxychloride  under  pressure  at  100°,  and  crystallises  in  slender, 
yellow  needles  melting  at  109°;  it  is  reconverted  into  the  original 
substance  by  alcoholic  potassium  hydroxide,  and  with  acid  reduc¬ 
ing  agents  yields  5-chloro-'l-amino-\-phenyl-‘5-methylpyrazole , 

NH.C^C01~Fh 
2  ^CMelN  ' 

The  azo- compound  gives  with  alcoholic  silver  nitrate  an  additive  com¬ 
pound ,  (C16H13N4Cl)2,AgN03,  which  crystallises  in  yellow  needles, 
melting  at  132°,  and  is  decomposed  by  hydrochloric  acid.  b-Iodo- 
\~phenyl-3-methylpyrazole-k-azobenzene  is  obtained  by  the  action  of 
alcoholic  potassium  iodide  on  the  chlorine  compound  and  crystallises 
in  reddish-yellow  needles  melting  at  129°. 

,CH— NPh 


1  -Phenyl-Z-methylpyrazole-  1-azobenzene,  N2Ph *C<^ 


CMeIN 


is 


pre- 
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pared  by  reducing  the  azochloro-  or  azoiodo-pyrazole  with  zinc  dust 
and  sodium  hydroxide  in  alcoholic  solution,  and  crystallises  in 
reddish-yellow  leaflets  melting  at  126°;  it  yields  an  unstable  hydro¬ 
chloride  crystallising  in  red  needles  melting  and  decomposing  at  114°. 

1  -  Phenyl  -3 -methyl  5  -  thiopyrazolone -  i- azobenzene, 

CS-^Ph 
N2Ph  GH<0Me;N  > 

is  prepared  by  heating  the  chloroazopyrazole  with  sulphide  of 
potassium  or  sodium  in  alcoholic  solution,  a  salt  of  the  thio-compound 
being  first  obtained ;  the  substance  crystallises  in  dark  red  needles 
melting  at  97°,  behaves  as  a  weak  base,  and  is  soluble  in  alkali 
hydroxides,  but  not  in  carbonates ;  it  is  reduced  to  a  colourless 
substance  by  acid  reducing  agents.  The  mercury  mercaplide  is 
obtained  by  adding  mercuric  oxide  to  a  boiling  solution  of  the  azo¬ 
thiopyrazolone  in  toluene,  and  crystallises  in  brick-red  needles  melt- 

CfS-HgCl  VNPh 

ing  at  228°.  The  mercurichloride,  N2Ph*C<^^ _ ^  ,  pre¬ 

pared  by  mixing  a  hot  alcoholic  solution  of  mercuric  chloride  and  the 
azothiopyrazolone,  crystallises  in  yellow  needles  melting  at  217°. 

5-Thiomethyl- \-phenyl-?>-methylpyr  azole- i-azobenzene,  prepared  by 
treating  the  azothiopyrazolone  with  methyl  iodide  in  the  presence  of 
alcoholic  potassium  hydroxide,  crystallises  in  reddish-yellow  needles 
melting  at  63°  and  is  readily  oxidised  by  permanganate  to  the  cor- 

ponding  sulphone,  N2Ph-C^^^  _ _ ,  which  crystallises  i 


res 


:N 


in 


reddish-yellow  needles  melting  at  156°.  The  5-thioethyl-pyr  azole,  prepared 
in  like  manner  to  the  methyl  derivative,  crystallises  in  reddish-yellow 
needles  melting  at  71° ;  it  can  also  be  obtained  from  5-chloro-l-phenyl-3- 
methy  1-4-azobenzene  and  sodium  mercaptide.  The  5-thiophenyl-pyrazole 
is  obtained  from  the  chloroazopyrazole  and  thiophenol  in  the  presence 
of  sodium  ethoxide,  and  crystallises  in  yellowish-red  plates  or  prisms 
melting  at  115°;  the  sulphone ,  obtained  from  it  by  oxidation  with 
permanganate  in  acetic  acid  solution,  forms  scarlet  crystals  melting 
at  145°.  When  the  sodium  salt  of  the  azothiopyrazolone  is  shaken  with 
benzoyl  chloride,  the  thiobenzoate  is  formed  as  red  needles  melting  at 
127°.  Monochloroacetic  acid  reacts  with  an  alkaline  solution  of  the 
azothiopyrazolone  giving  a  4- benzeneazo-\-phenyl-%-methylpyrazole-b - 


thiogly collie  acid,  N2Ph*C<^ 


C(S-CH2-C02H)-NPh 


CMe- 


:N 


,  crystallising  in  pale 


A 


yellow  needles  melting  at  166° ;  its  silver  salt  crystallises  in  red  needles 
melting  and  decomposing  at  193°. 

1  -Phenyl-Z-methylpyrazole-k  -  azobenzene-  5  - sulphide , 

/CMe-G(N2-Ph) 

VN - NPh-^ 

is  prepared  by  heating  together  molecular  proportions  of  5 -chloroazo¬ 
pyrazole  and  4-azothiopyrazolone  at  100°,  and  crystallises  in  pale 
reddish-yellow  needles  melting  at  86° ;  the  corresponding  disulphide 
is  obtained  by  the  action  of  iodine  on  a  solution  of  the  mercury 
salt  of  azothiopyrazolone  in  toluene,  and  crystallises  in  dark  yellow, 
rhombic  prisms  melting  at  115°. 
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5  -  Chloro  - 1  -  phei  tyl  -  Z-methylpyr  azole- k-o-azotoluene , 

n__,  XT  „  XCMSTPh 
06  4  e’N2'°<0Me;1ij-  > 

prepared  by  the  action  of  phosphorus  oxychloride  on  the  corresponding 
pyrazolone,  crystallises  in  yellow  needles  melting  at  94°.  1  -Phenyl- 

Z-methyl-5-pyrazolone-o-azotoluene  is  prepared  by  adding  a  solution 
of  o-toluenediazonium  chloride  in  hydrochloric  acid  to  a  solution  of 
phenylmethylpyrazolone  in  acetic  acid  ;  it  crystallises  in  red  needles 
melting  at  185°.  The  chloro-compound  is  reduced  by  zinc  dust  and 
sodium  hydroxide  to  the  corresponding  pyrazole-o-azotolueiie, 

nTIM.¥  „  XH~NPh 
6  N2  <CMe:N  ’ 

which  forms  golden-yellow  leaflets  melting  at  91°;  the  hydrochloride 
crystallises  in  red  needles.  5-Thiol-\-phenyl-3-methylpyrazolone-i-o- 
toluene  crystallises  in  dark  red  needles  melting  at  136°. 
l-Phenyl-3-methylpyrazolone-x)-azotoluene} 

ntnvT  at  nxx^C0“NPh 

C6H4Me-N2-CH<CMe.^  , 

is  prepared  in  similar  manner  to  the  corresponding  or^o-compound 
crystallises  in  red  needles  melting  at  141°,  and  yields  with  phosphorus 
oxychloride  the  5-c/Joro-compound,  which  forms  yellow  needles  melting 
at  118°.  On  reduction,  it  gives  the  corresponding  pyrazole ,  which 
crystallises  in  yellow  leaflets  melting  at  84°.  The  thiopyrazolone 
crystallises  in  dark  red  needles  melting  at  123°. 

5  -  Chloro  - 1  -v-tolyl-3  - methylpyr  azole - 4 -azobenzene, 

XC1 — N'C.H.Me 


N2Ph-C<nAT  i 
1  CMe.N 


'6^4 


prepared  by  the  action  of  phosphorus  oxychloride  on  l-;;-tolyl-3- 
methyl-5-pyrazolone-4-azobenzene,  crystallises  in  yellow  needles  melt¬ 
ing  at  107°.  When  oxidised  by  chromic  acid  in  the  presence  of 
sulphuric  acid,  it  is  converted  into  5 -chloro -i-benzeneazo-Z-methyl- 

pyrazole- l-p-benzoic  acid ,  iS9Ph*C<^,,  l  ,  which  is  a 

1  r  1  ^CMe.N 

brown,  insoluble  powder.  The  chloropyrazole  yields  an  additive 
compound  with  silver  nitrate,  (Cl7H15N4Cl)2, AgN03,  which  crystallises 
in  yellow  needles  melting  at  193 — 194°.  \-p-Tolyl-Z-methylpyrazole- 
4:-azobenzene,  prepared  by  reducing  the  chloro-compound  with  zinc  dust 
and  sodium  hydroxide,  crystallises  in  pale  yellow  needles  melting  at  83°  j 
its  hydrochloride  is  colourless  and  unstable. 

5  -  Thio- 1  -p  -tolyl-  Z-methylpyrazolone-A  - azobenzene , 

NPh-CH<CS-^C°H*Me 
2  N:Me:N 

prepared  from  the  chloropyrazole,  crystallises  in  dark  red  needles  melt¬ 
ing  at  116°,  and  when  warmed  with  dilute  nitric  acid  is  converted  into 
S-nitro-l-p-tolyl-Z-pyrazoleA-azobenzene ,  which  crystallises  in  dark  red 
needles  melting  at  132°  and  is  insoluble  in  acids  or  alkali  hydroxides. 
The  mercury  mercaptide  crystallises  in  yellowish-red  needles  melting  at 

C(S-HgCl)-N-C6H4Me 


226°,  and  the  mercurichloride ,  N2Ph*C<^ 


CMe==N 


in 
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yellow  needles  melting  at  236°.  The  thiomethyl  ether  forms  dark  yellow 
crystals  melting  at  82°  and  the  thioethyl  ether  yellow  crystals  melting  at 
61°  and  the  thiophenyl  ether  red  prisms  or  plates  melting  at  108°,  which, 
when  oxidised,  is  concerted  into  the  phenylsuljihone  crystallising  in 
reddish-yellow  prisms  melting  at  146°.  The  thiobenzoate , 

N,Ph.c<«2Bifc*H‘Me, 

2  ^CMe — N 

obtained  from  an  alkaline  solution  by  use  of  benzoyl  chloride,  crystal¬ 
lises  in  orange-red  needles  melting  at  121°,  and  the  thioglycollic  acid , 
..  y  __  ^  Xj (S •  CH>  C00H ) •  N  •  CLH.Me  „  .  , 

N2Ph*C<^^  1 b  4  ,  yellowish-brown  needles  melting 

at  159°.  Its  barium  salt  forms  pale  yellow  needles  decomposing  at 
230°.  \-^-Tolyl-Z-methylp>yr  azole A-azobenzene-5-sulphide, 

CMe-C(N2Ph)  s 

prepared  from  the  chloropyrazole,  crystallises  in  yellow  needles  melting 
at  106°. 

5-Chloro-\-p-tolyl-Z-methylpyrazole-^-^-azotoluene, 

p  H  m„.n  •  ' c«H4Me 

C6H4Me  N2  c<(JMe;Tlj  > 

prepared  in  the  usual  manner,  crystallises  in  yellow  needles  or  leaflets 
melting  at  155 — 156°,  and  on  reduction  yields  the  corresponding 
pyrazole,  which  forms  dark  yellow  leaflets  melting  at  121° ;  its  hydro¬ 
chloride  crystallises  in  red,  unstable  needles.  b-Thio-\-]>-tolyl-Z-methyl- 

,  ,  ,  ^  tt  ™  tt  ^CS— N-OJLMe 

pyrazoloneX-Tp  azotoluene,  CBH4Me*N2*CH<^^.  9  crystal¬ 

lises  in  lustrous,  dark  red  leaflets  melting  at  174°. 

[With  Heinrich  Simon.] — 3 :  5-Dichloro-\-phenyl}ngrazole-i-azobenzene , 
CCl““NPh 

N2Ph'C^  ,  prepared  from  3-hydroxy- l-phenyl-5-pyrazolone- 

4-azobenzene  and  phosphorus  oxychloride,  crystallises  in  needles  melt¬ 
ing  at  115°,  and  when  treated  with  alcoholic  potassium  hydroxide  is 
converted  into  Z-chloro-\ -phenyl-5 -jnyrazolone-k- azobenzene, 

N,Ph-CH<^°:|Ph- 

the  chlorine  in  position  5  being  in  all  reactions  the  more  easily  re¬ 
placed  ;  the  pyrazolone  crystallises  in  purplish-red  needles  melting  at 
164°,  and  can  also  be  prepared  from  3-chloro-l-phenyl-5-pyrazolone  and 
benzenediazonium  chloride.  Z-Chloro-X-phenylpyrazoleX-azobenzene  is  ob¬ 
tained  by  reduction  of  the  dichloro-compound,  and  crystallises  in  yellow' 
needles  melting  at  140°.  Z-Chloro-5-thio-X-phenylpyrazolone-Xazobenzene , 

N2  'c  ^ockn  ’ 

is  prepared  from  the  dichloro-compound  and  sodium  or  ammonium 
sulphide,  and  crystallises  in  reddish-brown  needles  melting  at  138°. 

3  :  5-Dichloro-X-phenylmirazole-Xxs-azotoluene , 

ntI._  __  .CCHSfPh 

prepared  in  a  manner  similar  to  that  described  above,  crystallises  in 

e  e  2 
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needles  melting  at  112°.  When  warmed  with  potassium  iodide 
solution  on  the  water-bath,  S-chloroS-iodo-X-phenylpyrazole-k-p-azo - 
toluene  is  obtained  as  orange-yellow  leaflets  melting  at  143°.  On 
treatment  with  alcoholic  potassium  hydroxide,  the  dichloro- compound 
yields  Z-chloro-X-phenyl-b-pyrazoloneA-^-azotoluene,  crystallising  in  red 
needles  which  melt  at  85°.  The  corresponding  Z-chloroA-phenylpyrazole- 
4-p- azotoluene  crystallises  in  lemon-yellow  needles  melting  at  106°. 
o-Chloro-5-thio-\-phenylp>yra,zolone-k-\)-azotoluene  crystallises  in  needles 
melting  at  146°,  3-Bis-5-thio-\-phenylpyrazolone-i-p-azololuene ,  pre¬ 
pared  from  the  compound  last  mentioned  by  prolonged  heating  with 
an  alkali,  forms  dark  red  crystalsmelting  at  232°.  The  mereurichloride, 


C6H4Me*N2*C< 


C(S*HgCl)*^Ph 
CC1  — 


I 

N 


obtained  when  the  corresponding  thio- 


pyrazolone  is  treated  with  alcoholic  mercuric  chloride,  crystallises  in 
pale  yellow  needles  melting  at  232°.  The  thiomethyl-pyr  azole, 


C6H4Me*N2*C< 


C(SMe)*NPh 


CCl: 


i 

N 


prepared  from  the  chlorothiopyrazolone  and  methyl  iodide  in  the 
presence  of  alcoholic  potassium  hydroxide,  crystallises  in  golden- 
yellow  leaflets  melting  at  109°,  and  is  oxidised  to  the  corresponding 
sulphone  by  permanganate  in  acetic  acid  solution  ;  the  latter  crystal¬ 
lises  in  yellow  needles  melting  at  152°.  The  thioethyl-pyr azole 
crystallises  in  golden-yellow  needles  melting  at  112°.  The  thiobenzoate, 
C(SBz)  •  NPh 

C6H4Me*N2*C<? _ I  ,  crystallises  in  yellowish-red  needles 

melting  at  125°.  l-Phenyl-Z-chlorojiyrazole-i-ip-azotolueneS-sulphide  is 
prepared  by  heating  a  mixture  of  3  :  5 -dichloro- 1 -phenyl-4-/? -azotoluene 
and  the  chlorothiopyrazolone  and  crystallises  in  yellow  needles  melting 
at  180°. 

[With  Johann  Behrens.] — The  azo-compounds  of  l-phenyl-5- 
methy  1-3 -pyrazolone  are  prepared  in  the  usual  manner ;  \-phenyl-5- 

methyl-Z-pyrazoloneA-azohenzene,  N9Ph*C<f^^6  I  crystallises  in 

dark  yellow  leaflets  or  needles  melting  at  99 — 100°  ;  its  sodium  salt  is 
a  red,  crystalline  powder  melting  at  207°,  and  its  hydrochloride  forms 
red  needles  melting  at  147 — 149°.  The  benzenesulphonyl  derivative, 
CMe - NPh 

N2Ph*C<J^gQ  Ph)*N  ’  prepared  by  shaking  an  alkaline  solution  of 

the  azopyrazolone  with  benzenesulphonic  chloride,  crystallises  in 
yellow  needles  melting  at  132°.  With  phosphorus  oxychloride,  the 
azopyrazolone  yields  3 -chloro- 1  ~phenyl~b -methyl j)yrazole-^-azobenzene, 
CMe*  NPh 

N2Ph*C<^^ _ ,  which  crystallises  in  yellow  needles  melting 

at  90°. 

1  -p-  Tolyl-  5  - methyl-Z-pyrazolone-i-azobenzene , 

^•c<^rH'Me 


-CO— NH  ’ 

crystallises  in  brownish-yellow  leaflets  melting  at 
responding  o-tolyl  derivative  in  yellowish-brown 


169°,  and  the  eor- 
needles  melting  at 


ORGANIC  CHEMISTRY. 


397 


130°.  The  sodium  salts  of  both  compounds  are  red,  crystalline 
powders.  The  hydrochloride  of  the  o-tolyl  compound  is  easily,  but  that 
of  the  jt?-tolyl  compound  sparingly,  soluble ;  both  form  red  needles. 
The  benzenesulphonyl  derivative  of  the  jt>-tolyl  compound  crystallises  in 
yellow  needles  melting  at  112°,  and  that  of  the  o-tolyl  compound  in 
yellow  needles  melting  at  113°.  3-Chloro-\-ip4olyl-5-methylpyrazoleA - 
azobenzene,  prepared  by  the  action  of  phosphorus  oxychloride  on  the 
3-pyrazolone,  forms  pale  red  crystals  melting  at  103°.  K.  J.  P.  O. 

Diazoamino-compounds  derived  from  Diphenylamine  and 
the  Homologues  of  Aniline  and  the  Naphthylamines.  LGo 
Vignon  and  Adolphe  Simonet  ( Compt .  rend.,  1905,  140,  788 — 790. 
Compare  Abstr.,  1904,  i,  637,  1065). — The  compound,  NPh!N#NPh2, 
obtained  by  diazotising  aniline  in  presence  of  diphenylamine  has  been 
already  described.  The  three  toluidines,  three  xylidines,  and  the  two 
naphthylamines  have  now  been  treated  in  a  similar  manner.  The 
substance  obtained  from  o-toluidine,  C6H4Me*NIN#NPh2,  is  a  fairly 
stable  oil  of  a  red  colour,  very  soluble  in  alcohol  and  ether,  insoluble 
in  water. 

The  wi-toluidme  derivative  is  a  reddish-brown  powder  which 
crystallises  readily  from  alcohol  and  decomposes  at  135 — 140°.  From 
jr?-toluidine,  an  unstable,  reddish-brown  oil  is  obtained  which  gives  off 
nitrogen  at  the  ordinary  temperature. 

From  1:2:  3-xylidine,  an  oil  is  obtained  which  solidifies  after  several 
days,  then  melts  at  100 — 110°,  and  decomposes  at  125°.  No  definite  pro¬ 
ducts  were  obtainable  from  1:2:4-  and  1:4: 3-xylidines.  When 
a-naphthylamine  is  diazotised  in  presence  of  diphenylamine,  the  latter 
takes  no  part  in  the  reaction.  If  a-naphthalenediazonium  chloride  is 
first  prepared  and  treated  with  diphenylamine  in  alcoholic  solution,  a 
dark-coloured  oil  is  obtained  which  is  probably  diphenylaminodiazo- 
naphthalene.  It  gives  off  nitrogen  and  decomposes  according  to  the 
equation  C10H7N:N-NPh2  +  H20  -  C10H7*OH  +  NHPh2  +  N2.  £-Naph- 
thylamine  behaves  in  a  similar  manner  to  the  a-compound.  The 
three  monoaminophenols,  o-aminobenzoic  acid,  and  o-aminosalicylic 
acid  do  not  yield  diphenylaminodiazo-derivatives  under  the  conditions 
described.  H.  M.  D. 

Action  of  Chloroform  on  Proteids.  E.  S.  Edie  ( Thompson , 
Yates,  and  Johnston  Lab.  Rep.,  Liverpool,  1905,  6,  195 — 200). — The 
proteids  investigated  were  those  of  serum  and  haemoglobin,  in  reference 
to  the  work  of  Moore  and  Roaf  (see  this  vol.,  ii,  272).  The  compound 
of  chloroform  and  haemoglobin  is  less  stable  than  carboxy haemoglobin. 
When  sufficient  chloroform  is  added  to  produce  precipitation,  the 
amount  of  chloroform  found  in  the  precipitate  is  constant.  In  the  case 
of  the  serum  proteids  also,  the  amount  of  chloroform  is  fairly  constant. 

W.  D.  H. 

A  Globulin  occurring  in  the  Chestnut.  William  E.  Barlow 
(J.  Amer.  Chem.  Roc.,  1905,  27,  274 — 276). — A  globulin  has  been 
obtained  from  the  edible  Spanish  chestnut  ( Castanea  vesca)  by  extrac¬ 
tion  with  10  per  cent,  sodium  chloride  solution ;  this,  when  dry, 
forms  a  grey  powder,  and  under  certain  conditions  separates  as 
minute  plates,  bounded  by  three  curved  edges.  The  proteid  is  insoluble 
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in  water,  but  is  readily  soluble  in  10  percent,  sodium  chloride  solution, 
and  is  re  precipitated  by  ammonium  sulphate,  dilute  hydrochloric  acid, 
or  acetic  acid. 

When  a  saline  solution  of  the  globulin  is  heated,  it  becomes  opal¬ 
escent  at  74 — 75°,  and  is  only  partially  precipitated  on  boiling;  on 
adding  a  trace  of  hydrochloric  acid  to  the  hot  solution,  however,  com¬ 
plete  precipitation  of  the  proteid  takes  place.  In  most  of  its  reactions, 
this  proteid  resembles  corylin,  the  globulin  of  the  filbert,  but  differs 
from  it  in  its  temperature  of  coagulation  and  its  precipitation  limits 
with  ammonium  sulphate.  The  substance  is  probably  not  identical 
with  any  of  the  vegetable  proteids  previously  isolated  and  is  provision¬ 
ally  termed  castanin.  E.  G. 

Hydrolysis  of  Proteids.  II.  Gelatin.  Zdenko  H.  Skraup 
(Monatsh.y  1905,  26,  243 — 264.  Compare  Abstr.,  1904,  i,  538,  594  ; 
Siegfried,  Abstr.,  1903,  i,  586). — Gelatin  was  hydrolysed  by  12*5  per 
cent,  hydrochloric  acid  at  39°  for  12  days  and  the  products  isolated 
by  addition  of  phosphotungstic  acid,  filtration  of  the  amorphous  preci¬ 
pitate,  and  evaporation  of  the  filtrate. 

On  recrystallisation  of  the  amorphous  precipitate,  a  small  amount  of 
a  crystalline  phosphotungstate  was  obtained.  The  least  soluble  part  of 
this  yielded  an  acid ,  C12H25O10N5,  which  crystallises  in  long,  thin, 
microscopic  prisms,  melts  at  251 — 253°,  and  is  easily  soluble  in  hot 
water.  The  ammonium  salt  crystallises  in  microscopic  plates ;  the 
copper  salt,  C12H19O10N6Cu3,5H2O,  forms  long,  blue  prisms  and  loses 
3H20  at  130°.  The  moderately  soluble  part  of  the  phosphotungstate 
formed  stellate  aggregates  of  slender  needles  and  is  probably  Sieg¬ 
fried's  glutokyrine  phosphotungstate.  The  most  soluble  fraction  of 
the  phosphotungstate  yielded  diaminoglutaric  acid.  The  filtrate  from 
the  amorphous  precipitate  yields  glycine,  diaminoglutaric  acid,  and  an 
acid,  C4H704N,  which  decomposes  without  melting  at  220°  and  forms 
a  bluish-green  copper  salt.  Aminohydroxysuccinic,  diaminodihydroxy- 
suberic,  and  caseanic  acids  were  not  found  amongst  the  hydrolysis 
products. 

Glycine  and  diaminoglutaric  acid,  which  are  found  in  gelatin  in  much 
larger  quantity  than  in  casein,  form  a  salt,  (C2H4O2N)2,C5H10O4N2, 
which  crystallises  in  microscopic  prisms  and  melts  and  decomposes  at 
238—239°.  G.  Y. 


Thymonucleic  Acids.  II.  Hermann  Steudel  (Zeit.  physiol . 
Chem.y  1905,  43,  402 — 405.  Compare  Abstr.,  1904,  i,  837). — The 
results  obtained  by  the  hydrolysis  of  copper  thymonucleate  with 
various  reagents  are  tabulated  as  follows,  when  the  total  nitrogen  — 
100. 


Hydrolytic  agent. 


^ — -  - - * — •  ~  \ 

Nitrogen  Hydriodic  Sulphuric  Hydrochloric  acid  and 

in  form  of  acid.  acid.  stannous  chloride. 

Ammonia .  7  '00  5 ’20  16 ’08 

Humin  .  11  '54  6*58  — - 

Guanine .  3 ’61  10 '07  3*15 

Adenine  .  13*45  1639  4'76 

Cytosine  .  11 '45  11*47  10T5 

Thymine  .  15*88  13*11  11*91 
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The  results  indicate  that  sulphuric  acid  is  the  best  hydrolytic  agent, 
as  it  produces  less  complex  decomposition.  J.  J.  S. 

Spectroscopic  Study  of  Oxyhsemoglobin.  M.  Piettre  and 
A.  Yila  ( Compt .  rend 1905,  140,  685 — 687). — It  has  been  found  that 
the  absorption  spectrum  of  aqueous  solutions  of  crystallised  oxyhemo¬ 
globin  is  altered  on  the  addition  of  certain  substances  to  the  solutions 

The  absorption  band  (A  =  634)  is  particularly  sensitive,  and  the 
substances  which  displace  or  suppress  this  band  are  such  as  are 
usually  regarded  as  having  no  action  on  the  colouring  matter  of  the 
blood.  Sodium  chloride  in  eight  per  cent,  solution  suppresses  the 
band,  and  under  certain  conditions  causes  a  thin  band  at  A  =  597  to 
make  its  appearance.  The  alkali  fluorides  and  hydrofluoric  acid  dis¬ 
place  the  band  to  the  position  A  =  612.  The  free  acid  produces  this 
effect  in  very  dilute  solution,  and  is  still  more  active  at  38°  than  at 
20°.  Potassium  chloride,  bromide,  and  iodide  have  no  action,  and  this 
is  also  the  case  for  sodium  bromide  and  iodide.  The  absorption  band 
is  suppressed  by  the  alkalis  and  by  sodium  hydrogen  carbonate,  but 
not  by  dilute  solutions  of  acids  such  as  acetic  and  carbonic.  It  is 
intensified  by  alkali  sulphates  and  magnesium  sulphate. 

H.  M.  D. 

Modification  of  the  Spectrum  of  Methaemoglobin  under  the 
Action  of  Sodium  Fluoride.  Jules  Yille  and  Eugene  Derrien 
(Compt.  rend .,  1905,  140,  743 — 744). — The  addition  of  a  freshly  pre¬ 
pared  solution  of  sodium  fluoride  to  a  solution  of  methmmoglobin  or 
methsemoglobinised  blood  causes  the  band  in  the  red  having  its  centre 
at  A  =  633,  characteristic  of  methgemoglobin,  to  disappear,  whilst  a  new 
band  is  formed,  having  its  centre  at  A  =  612.  The  same  results  have 
been  obtained  with  blood  methremoglobinised  by  means  of  potassium 
ferricyanide,  sodium  nitrite,  or  hydrogenised  palladium,  with  solutions 
of  oxy  haemoglobin  partially  methmmoglobinised  by  spontaneous  change, 
or  with  solutions  of  crystallised  methaemoglobin.  The  change  in  the 
spectrum  of  oxy haemoglobin  observed  by  Piettre  and  Yila  (preceding 
abstract)  was  probably  due  to  a  partial  metluemoglobinisation  of  the 
colouring  matter  of  the  blood.  M.  A.  W. 

Colouring  Matter  of  Blood.  IV.  H.  Goldaiann  and  Leon 
Marchlewski  (Zeit.  physiol.  Chem .,  1905,  43,  415 — 416). — Haemo- 
pyrrole  readily  couples  with  an  aqueous  solution  of  benzenediazonium 
chloride,  yielding  an  azo-dye  which  crystallises  in  brown  needles 
melting  at  241*5°.  It  is  sparingly  soluble  in  ether,  toluene,  boiling 
dilute  hydrochloric  acid,  or  alkali  hydroxides,  but  dissolves  readily  in 
alcohol,  yielding  cherry-red  solutions,  in  chloroform,  or  in  concentrated 
sulphuric  acid  to  bluish-violet  solutions.  J.  J.  S. 

Colouring  Matter  of  Blood.  III.  Jozef  Buraczeyyski  and 
Leon  Marchlewski  (Zeit.  physiol.  Chem.,  1905,  43,  410 — 414). — 
Attempts  have  been  made  to  synthesise  haemopyrrole  (Nencki  and 
Zaleski,  Abstr.,  1901,  i,  434  ;  Kiister,  ibid.,  1902,  i,  845  ;  Kiister  and 
Hass,  ibid.,  1904,  i,  647)  by  distilling  a-methyl-/3-propylmaleinimide 
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(Abstr.,  1904,  i,  648)  with  zinc  dust  in  an  atmosphere  of  hydrogen. 
After  exposure  to  the  air,  a  reddish-brown  dye  was  obtained,  which  was 
soluble  in  alcohol  and  closely  resembled  urobilin. 

Synthetical  methylmalic  acid  has  been  resolved  into  its  optically 
active  components  by  means  of  strychnine,  the  salt  of  which  with  the 
(Z-acid  is  sparingly  soluble.  The  <f-acid  crystallises  from  ethyl  acetate, 
melts  at  108 — 109°,  and  has  [a]D  +  22*83°  at  20°  (c*=l’5). 

The  hsemin  crystals  obtained  by  means  of  propionic  acid  {Bull. 
Acad .  Sci.  Cracow ,  1904,  224)  are  crystallographically  identical  with 
those  examined  by  Lagorio  (Schalfeeff,  Abstr.,  1885,  566).  J.  J.  S. 

Reduced  Acid  Heematin.  S.  A.  Milroy  ( Proc .  Physiol .  Soc.y 
1904 — 1905,  xii — xiv  j  J.  Physiol .,  32). — Reduced  acid  hsematinmay  be 
obtained  by  the  use  of  feeble  reducing  agents  in  the  cold.  If  a  small 
amount  of  zinc  dust  is  added  to  a  solution  of  hsematin  in  glacial  acetic 
acid,  the  lower  layer  becomes  bright  red,  but  on  shaking  it  with  air  it 
again  becomes  brown.  But  zinc  dust  thus  used  is  too  powerful,  and 
some  hsematoporphyrin  is  formed.  Better  results  are  obtained  by  using  a 
solution  of  hsematin  in  alcohol  containing  0'4  to  0'8per  cent,  of  oxalic 
acid ;  a  trace  of  zinc  dust  is  added,  and  reduction  occurs  slowly,  air 
having  first  been  displaced  by  a  current  of  hydrogen.  The  red  solu¬ 
tion  so  formed  shows  a  single  absorption  band  between  D  and  E.  If 
a  current  of  carbon  monoxide  is  used  instead  of  hydrogen,  a  compound 
is  formed  with  two  bands.  A  similar  compound  with  nitric  oxide  was 
also  obtained.  W.  D.  H. 

Catalases.  Hans  Euler  ( Arkiv  Kem.  Min.  Geol. ,  1904, 1,  357 — 364). 
-By  Senter’s  method  (Abstr.,  1903,  ii,  661),  pure  catalase  was 
prepared  from  blood,  and  its  action  is  compared  with  that  of  fat 
catalases.  Fat  catalase  is  much  less  sensitive  to  the  action  of  acids 
and  bases  j  their  influence  is  dependent  on  their  concentrations. 

W.  D.  H. 

Action  of  Sulphuryl  Chloride  on  Mixed  Organo -magnesium 
Compounds.  Bernardo  Oddo  {Atti  R.  Accad.  Lined ,  1905,  [v], 
14,  i,  169 — 174). — The  action  of  sulphuryl  chloride  on  magnesium 
phenyl  bromide  mainly  proceeds  in  two  stages,  in  the  first  of  which 
the  chloride  of  benzenesulphinic  acid  is  formed  :  (1 )  S02C12  +  MgBrPh  =* 
MgBrCl  +  S02PhCl ;  (2)S02PhCl  +  MgBrPh  =  PhCl  +  OISPh-OMgBr. 
The  last  compound,  when  treated  with  water,  yields  benzenesulphinic 
acid. 

There  are  also  formed  small  amounts  of  chlorobenzene  and  diphenyl, 
the  latter  resulting  from  a  secondary  reaction  :  MgBrPh  +  C6H5Br  = 
C6H5*C6H5  4-  MgBr2.  This  secondary  reaction  increases  in  amount  as 
the  complexity  of  the  alkyl  group  in  the  organo-magnesium  compound 
increases.  T.  H.  P. 
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General  Methods  of  Hydrogenation  and  Decomposition 
based  on  the  Use  of  Finely-divided  Metals.  Part  II. 
Molecular  Decompositions  and  Condensations.  Paul  Sabatier 
and  Jean  B.  Senderens  ( Ann .  Chim.  Phys .,  1905,  [viii],  4,  433 — 488). — 
This  is  a  general  discussion  of  the  mechanism  of  the  action  of  metals 
in  a  finely-divided  condition  on  various  classes  of  organic  compounds, 
in  which  the  results  recorded  in  the  following  abstracts  are  used  as 
illustrations  :  Abstr.,  1897,  i,  305,  545;  1899,  i,  555  ;  1900,  i,  197, 
421,  470,  471,  534;  1901,  i,  195,  263,  459,  638  ;  1902,  i,  525,  581, 
701  ;  1903,  i,  393,  453,  454,  686,  733  ;  1904,  i,  156,  277,  303,  305, 
660,  and  this  vol.,  i,  254,  267.  It  is  shown  that  the  reactions,  other 
than  direct  hydrogenation,  which  go  on  in  these  cases  are  due  either 
to  the  initial  formation  of  unstable  metallic  hydrides  or  to  the  com¬ 
bination  of  the  metals  with  the  organic  substances  employed  or  their 
decomposition  products. 

It  is  pointed  out  that  the  action  of  gaseous  hydrogen  in  presence  of 
finely-divided  nickel,  maintained  at  250°,  is  capable  of  general  applica¬ 
tion  for  the  reduction  of  volatile  substances,  and  that  the  passage  of 
the  vapours  of  primary  and  secondary  alcohols  over  heated  finely  - 
divided  copper  is  a  convenient  method  of  preparing  the  corresponding 
aldehydes  and  ketones.  T.  A.  H. 

Employment  of  Metalammonium  Compounds  in  Organic 
Chemistry  ;  Preparation  of  Fatty  Hydrocarbons.  Paul  Lebeau 
( Compt .  rend.)  1905,  140,  1042 — 1044). — When  the  halogen  substitu¬ 
tion  products  of  the  fatty  hydrocarbons  are  brought  into  contact  with 
the  blue  solution  of  sodammonium  obtained  by  passing  perfectly  dry 
ammonia  into  a  tube  containing  sodium  cooled  by  means  of  solid 
carbon  dioxide  and  acetone,  the  corresponding  hydrocarbons  are 
obtained.  When  a  current  of  methyl  chloride  vapour  is  passed 
into  the  solution,  the  blue  colour  gradually  disappears  and  methane  is 
evolved.  Ethyl  iodide  and  propyl  iodide,  when  allowed  to  drop  slowly 
into  the  solution,  give  rise  to  ethane  and  propane  respectively. 
Calcium  ammonium  reacts  in  the  same  manner  as  sodammonium.  If 
the  substances  employed  are  not  perfectly  dry,  hydrogen  is  evolved. 
The  change  cannot  be  attributed  to  the  action  of  the  alkali  (or  alkaline 
earth)  metal,  for  the  products  are  quite  different  from  those  obtained 
by  the  reactions  of  Wurtz  or  Prankland.  Polysubstituted  halogen 
derivatives  of  both  fatty  and  aromatic  hydrocarbons  are  found  to 
react  similarly.  H.  M.  D. 

Liquefaction  of  Allene  and  Allylene.  Robert  Lespieau  and 
G.  Chavanne  (Compt.  rend.,  1905,  140,  1035 — 1036). — Allene, 
CH2!CICH2,  prepared  by  the  action  of  powdered  zinc  on  a-epidibromo- 
hydrin  in  presence  of  alcohol  and  purified  by  repeated  washing  with 
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water  and  drying  over  calcium  chloride  and  fused  potassium  hydroxide, 
was  solidified  and  distilled  in  a  vacuum.  The  first  portion  of  the 
distillate  thus  obtained  was  used  for  the  investigation.  It  melts  at 
—  146°,  and  its  vapour  pressure  at  this  temperature  is  10  mm.  It 
boils  at  -32°  under  760  mm.  pressure  ;  its  critical  temperature  is 
120  75°. 

Allylene,  CH:C*CH3,  obtained  from  propylene  bromide  by  the  action 
of  alcoholic  sodium  hydroxide,  was  purified  in  a  similar  manner.  It 
melts  at  —  110°,  at  which  temperature  its  vapour  pressure  —  10  mm.  ; 
it  boils  at  -  23,5°  under  760  mm.,  and  its  critical  temperature  is 
129*5°.  H.  M.  D. 

Chlorination  of  w-Propyl  Alcohol.  Giuseppe  Oddo  and  Guido 
Cusmano  ( Gazzetta ,  1905,  35,  i,  46 — 54). — The  chlorination  of  w-propyl 
alcohol  does  not,  as  has  been  stated  by  Brochet  (Abstr.,  1896,  i,  114), 
give  rise  only  to  a/Ldichloropropyl  ether.  The  authors  obtain  a  small 
quantity  of  this  compound  boiling  at  97 — 100°  under  15  mm.  pressure 
and  at  165 — 170°  under  the  ordinary  pressure,  and  find  that  on 
decomposition  with  sulphuric  acid  it  yields  /Tchloropropaldehyde, 
which  does  not,  however,  undergo  polymerisation  (compare  Brochet, 
loc.  cit.). 

From  the  fractions  of  the  products  of  the  reaction  boiling  either  below 
or  above  165 — 170°  no  definite  compound  could  be  obtained.  The 
fraction  boiling  at  165 — 4  70°  consists  largely  of  a  dichloropropyl 
ether,  the  pyridine  compound  of  which  yields,  with  platinic  chloride, 
the  derivative  (C6H12OCl2,C5H5N)2,PtCl4. 

Brochet’s  interpretation  of  the  mechanism  of  Wurtz  and  Frapolli’s 
method  for  preparing  chloroethyl  ether  by  saturating  a  mixture  of 
acetaldehyde  and  ethyl  alcohol  with  hydrogen  chloride  ( Compt .  rend ., 
1858,  47,  418)  is  erroneous.  T.  H.  P. 

Normal  C,f  Secondary  Alcohols.  Louis  Henry  (Bull.  Acad. 
Roy.  Belg.y  1905,  7,  19 — -22). — The  author  is  engaged  in  investigating 
the  influence  on  volatility  of  the  displacement  of  various  groups  in 
these  alcohols,  which  he  proposes  to  synthesise  by  means  of  the  action 
of  alkyl  magnesium  haloids  on  appropriate  aliphatic  aldehydes. 

T.  A.  H. 

Hydrates  of  Acetol  [Acetylcarbinol].  Andre  Kling  (Compt. 
rend,.,  1905,  140,  1040 — 1042). — Comparative  measurements  of  the’ 
viscosity  of  mixtures  of  freshly  distilled  acetol  and  water  have  been 
made.  When  the  dependence  of  the  viscosity  on  the  composition  is 
represented  graphically,  a  curve  is  obtained  which  exhibits  a  series  of 
singular  points.  Well  pronounced  maximum  points  correspond  with 
the  hydrates  C3H602,H20  and  C3H602,2H20.  Singular  points  are  also 
found  at  compositions  corresponding  with  C3H602,4H20  and 

2C3H(502,1  1H20. 

The  viscosity  of  acetol  which  has  been  kept  for  some  time  is  greater 
than  that  of  the  freshly  distilled  product.  The  viscosity  curves 
obtained  for  mixtures  of  this  modified  acetol  with  water  are  analogous 
but  not  identical  with  those  furnished  by  the  recently  distilled 
substance.  It  is  supposed  that  the  change  which  takes  place  in  the 
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acetol  is  one  of  condensation,  for  on  distillation  of  a  specimen  which 
has  been  kept  for  a  time  a  residue  of  higher  boiling  point  is  obtained 
(compare  Abstr.,  1903,  i,  223).  H.  M.  D. 

Normal  Diprimary  Glycols.  I.  Tetramethylene  Glycol. 

Jules  Hamonet  (Bull.  Soc.  chim .,  1905,  [iii],  33,  513 — 525). — Most 
of  the  work  recorded  has  been  published  already  (Abstr.,  1901,  i,  187, 
247,  251,  and  305).  Tetramethylene  glycol  may  be  readily 
characterised  by  means  of  its  phenylur ethane,  which  crystallises  from 
boiling  chloroform  and  melts  at  180 — 181°.  T.  A.  H. 

Synthesis  of  Diprimary  Substances,  Higher  Homologues  of 
Trimethylene  Derivatives,  Ethers,  Dihalogenated  Derivatives, 
Glycols,  &c.,  by  the  Action  of  Bromom ethyl  Ethers  of  Magnes¬ 
ium  Derivatives  of  Bromo-  (or  Iodo  )  Ethers  of  the  Type 

RO(CH2)nMgBr.  Jules  Hamonet  (Bull.  Soc.  chim .,  1905,  [iii],  33, 
525 — 528). — A  resume  of  work  already  published  (Abstr.,  1904,  i, 
401  and  467).  T.  A.  H. 

Syntheses  in  the  Pentamethylene  Series.  Jules  Hamonet 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  528 — 533). — A  resume  of  work 
already  published  (Abstr.,  1904,  i,  643  and  705).  T.  A.  H. 

Hexamethylene  Glycol  and  its  Derivatives.  Jules  Hamonet 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  533 — 541). — A  resume  of  work 
already  published  (Abstr.,  1903,  i,  251  and  306).  T.  A.  H. 

Oxidation  of  Octoglycol  isoButyrate.  Karl  Lesch  and  Anton 
Michel  ( Monatsh .,  1905,  20,  429 — 444.  Compare  Brauchbar  and 
Kohn,  Abstr.,  1898,  i,  353;  Lederer,  Abstr.,  1901,  i,  669  ;  Kirch- 
baum,  Abstr.,  1904,  i,  473). — The  oxidation  of  octoglycol  isobutyrate  by 
potassium  permanganate  in  sulphuric  acid  solution  leads  to  the 
formation  of  three  products  depending  on  the  concentration  of  the 
reaction  mixture  : 

(a)  A  substance,  C11H20O2,  which  is  a  colourless  oil,  boils  at  92° 
under  10  mm.  pressure,  forms  an  additive  compound  with  1  mol.  of 
bromine  in  chloroform  solution,  and  on  hydrolysis  yields  iso  butyric 
acid. 

(b)  A  colourless,  viscid  oil,  C12H2204,  which  distils  at  170°  under 
17  mm.  pressure  and  on  hydrolysis  yields  isobutyric  acid  and  the 
hydroxy-acid,  CHMe2*CH(0H)*CMe2-C02H. 

(c)  An  acid,  C12H2206,  which  forms  compact,  white  crystals,  melts  at 
79°,  boils  at  152°  under  10  mm.  pressure,  and  is  probably  identical  with 
Brauchbar  and  Kohn’s  product  boiling  at  156 — 160°.  These  authors’ 
supposed  keto-ester  boiling  at  135°  under  17  mm.  pressure  was 
probably  unchanged  octoglycol  isobutyrate. 

On  hydrolysis  with  aqueous  potassium  hydroxide,  the  acid, 
C12H2205,  yields  isobutyric  acid  and  a  lactone ,  CgHu03,  which 
crystallises  in  stellate  aggregates,  melts  at  66 — 67°,  sublimes  when 
heated  above  its  melting  point,  and  forms  a  calcium  salt,  CgH1404Ca. 
The  constitutions  of  the  acid  C12H2205  and  of  its  product  of  hydrolysis 
are  discussed.  G.  Y. 

// 2 
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Esterification  of  Glycerol.  Marcel  P.  S.  Guerras  ( Compt .  rend., 
1905, 140, 1034). — The  formation  of  glycerol  monoacetin  from  glycerol 
and  acetic  acid  takes  place  very  rapidly  at  the  ordinary  temperature  if 
casein  is  present.  The  casein  appears  to  be  unaltered  by  the  change 
and  seems  to  act  as  a  catalytic  agent.  H.  M.  D. 

The  Oxidising  Action  of  Impure  Ether.  Hugo  Ditz  ( Ber ., 
1905,  38,  1409 — 1410.  Compare  Rossolimo,  this  vol.,  i,  295).— The 
author  has  previously  pointed  out  (Abstr.,  1901,  ii,  222)  that  the  blue 
solution  of  cobalt  oxide  in  concentrated  potassium  hydroxide  is  only 
decolorised  by  ether  when  this  contains  peroxides.  As  this  decolorisation 
by  ether  is  quicker  than  that  caused  by  hydrogen  peroxide,  it  is 
inferred  that  the  peroxides  present  in  ether  are  more  active  than 
aqueous  hydrogen  peroxide.  E.  F.  A. 

Salts  of  Alkylsulphurous  and  Alkylsulphonic  Acids. 

Arthur  Rosenheim  and  Willfried  Sarow  {Ber.,  1905, 38, 1298 — 1305. 
Compare  Abstr.,  1898,  i,  290). — Molecular  weight  determinations  by 
the  boiling  point  method  show  methyl,  ethyl,  and  propyl  sulphites  to 
be  unimolecular.  Propyl  sulphite ,  SO(OPra)2,  formed  by  the  action  of 
thionyl  chloride  on  propyl  alcohol,  is  a  colourless  liquid  with  an  arom¬ 
atic  odour,  which  boils  at  194°.  When  shaken  intermittently  for 
six  months  with  20  per  cent,  aqueous  potassium  hydroxide,  ethyl 
sulphite  is  hydrolysed  to  an  extent  of  only  80  per  cent.,  yielding 
potassium  sulphate  and  potassium  ethanesulphonate.  Under  the  same 
conditions,  ethyl  ethanesulphonate  is  completely  hydrolysed  in  six 
hours  to  potassium  ethanesulphonate. 

Sodium  propyl  sidphite ,  C3H^03SNa,  formed  by  the  action  of  sulphur 
dioxide  on  a  solution  of  sodium  propoxide,  crystallises  in  white  leaflets 
and  loses  sulphur  dioxide  on  exposure  to  the  air.  Similar  unstable, 
crystalline  salts  are  formed  by  the  action  of  sulphur  dioxide  on  organic 
bases  in  absolute  alcoholic  solution. 

The  action  of  methyl  or  ethyl  sulphate  on  alkali  alkyl  sulphites 
suspended  in  absolute  alcohol  leads  to  the  formation  of  the  alkali 
sulphate,  sulphur  dioxide,  and  traces  of  the  alkali  alkylsulphonate. 
When  heated  with  ethyl  iodide  in  absolute  alcohol  at  120°,  sodium 
ethyl  sulphite  yields  Strecker’s  double  salt  of  sodium  ethanesulphonate, 
(EtS02*0Na)4NaI  ( Annalen ,  1867,  148,  190),  which  is  formed  also  by 
the  action  of  sodium  iodide  on  ethyl  ethanesulphonate  in  a  sealed  tube 
at  150°.  The  corresponding  potassium  double  salt,  (EtS02*0K)4,KI, 
is  formed  by  the  action  of  potassium  iodide  on  sodium  ethyl  sulphite, 
suspended  in  absolute  alcohol,  at  150 — 160°,  or  on  ethyl  ethanesulphon¬ 
ate  at  the  laboratory  temperature,  or  on  ethyl  sulphite  at  150°.  The 
double  salt,  (EtS02*0K)4,KBr,  is  formed  by  shaking  ethyl  sulphite  or 
ethyl  ethanesulphonate  with  potassium  bromide  in  absolute  alcoholic 
solution.  Strecker’s  double  salt,  (EtS02*0]Sra)4,NaCNS  {loc.  cit.),  is 
formed  similarly  by  the  action  of  sodium  thiocyanate  on  sodium  ethyl 
sulphite.  G.  Y. 

[Chloroacetio  Acids.]  Johan  F.  A.  Pool  ( Chem .  Centr.,  1905, 
i,  1005 — 1006.  See  this  vol.,  ii,  425). 
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Chlorination  of  Patty  Acids.  Hugo  Blank  (D.R.-P.  157816). — 
When  sulphuryl  chloride  is  added  to  a  warmed  mixture  of  a  fatty  acid 
with  its  chloride  or  anhydride,  chlorination  takes  place  readily,  and  is 
complete  below  the  boiling  point  of  the  sulphuryl  chloride,  hydrogen 
chloride  and  sulphur  dioxide  being  steadily  evolved.  The  yield  of 
monochloro-acid  is  quantitative,  no  secondary  reactions  taking  place. 

C.  H.  D. 

Formation  of  Fatty  Acids  from  Lactic  Acid  when  Fused 
with  Alkali  Hydroxides.  Henry  S.  Raper  (J.  Physiol .,  1905,  32, 
216 — 220). — When  calcium  lactate  is  fused  with  soda  lime  or  potass¬ 
ium  hydroxide  and  magnesium,  a  series  of  acids  of  the  acetic  series 
is  formed  (Hoppe-Seyler).  In  the  present  research,  formic,  acetic, 
propionic,  butyric,  and  isobutyrie  acids  were  found  ;  whether  normal 
hexoic  acid  is  also  formed  is  doubtful.  The  non-volatile  acids  of  high 
molecular  weight  are  not  higher  fatty  acids  as  stated  by  Hoppe-Seyler ; 
they  are  heavier  than  water,  are  in  part  unsaturated,  whilst  their 
molecular  weight  is  not  far  removed  from  that  of  hexoic  acid.  As  iso- 
butyric  acid  was  found,  Hoppe-Seyler’ s  statement  that  the  acids  are 
normal  is  also  incorrect.  This  mode  of  decomposition  of  lactic  acid, 
moreover,  does  not  explain  the  formation  of  fat  from  carbohydrates  in 
the  body.  W.  D.  H. 

Us©  of  Light  Petroleum  and  Alcohol  for  the  Separation 
of  Oleic  Acid  from  Stearic  and  other  Solid  Fatty  Acids. 

K.  W.  Charitschkoff  ( Chem .  Rev.  Fett.  Harz.  Ind .,  1905, 12, 106 — 109). 
— From  the  experiments  described  it  is  seen  that  by  treating  the  mixed 
fatty  acids  of  a  fat  or  oil  with  light  petroleum  of  sp.  gr.  0*672  or 
alcohol  of  sp.  gr.  0*886  at  a  temperature  of  0°,  the  oleic  acid  is  almost 
completely  separated  from  the  solid  fatty  acids.  The  fraction  contain¬ 
ing  the  latter  had  a  melting  point  of  57°  and  iodine  value  of  43*3. 
The  solubility  of  stearic  acid  was  found  to  be  0*4  per  cent,  in  light 
petroleum  and  0*1  per  cent,  in  alcohol.  Alcohol  separated  the  oleic 
acid  more  completely  than  the  light  petroleum,  but  the  colouring  sub¬ 
stances  were  insoluble  and  remained  in  the  stearic  acid  fraction.  It  is 
preferable,  therefore,  especially  on  a  manufacturing  scale,  firstly  to 
separate  the  oleic  acid  by  means  of  alcohol,  and  then  to  remove  the 
colouring  substances  from  the  stearic  acid  by  treating  the  latter  with 
a  little  light  petroleum.  W.  P.  S. 

New  Acids  of  the  Oleic  Series.  II.  Aa-Hypogaeic  Acid. 

Giacomo  Ponzio  (Atli  R.  Accad.  Sci.  Torino ,  1904 — 1905,  40, 
263—266.  Compare  Abstr.,  1904,  i,  548). — a -Iodopalmitic  acid , 
CH3-[CH2],3  •CHI*C02H,  prepared  by  the  action  of  potassium  iodide 
on  a-bromopalmitic  acid  in  alcoholic  solution,  crystallises  from  light 
petroleum  in  shining  plates,  melts  at  57°,  is  readily  soluble  in  alcohol 
or  chloroform,  and  remains  unchanged  under  the  influence  of  light. 

&a-Hypogceic  acid ,  CH3*[CH2]12*CHiCH*C09H,  obtained,  together 
with  a  little  a-hydroxypalmitic  acid,  by  the  action  of  alcoholic  potass- 
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ium  hydroxide  solution  on  a-iodopalmitic  acid,  separates  from  alcohol  in 
large,  shining  plates  melting  at  49°  and  resolidifying  at  45° ;  it  is  stable 
in  the  air  and  is  soluble  in  light  petroleum  and  readily  so  in  ether  or 
chloroform.  The  sodium  salt,  C16H2902Na,  is  soluble  in  water  and 
crystallises  from  alcohol  in  white  prisms ;  the  calcium  salt  (with 
3H20)  dissolves  to  a  slight  extent  in  alcohol,  but  is  insoluble  in  water  ; 
the  barium  salt  is  insoluble  in  water  or  alcohol.  The  amide  crystal¬ 
lises  from  alcohol  in  prisms  and  is  soluble  in  light  petroleum,  ether, 
or  chloroform.  The  dibi'omide  of  the  acid, 

CH3*[CH2]12*CHBr*CHBr*C02H, 

crystallises  from  light  petroleum  in  white  prisms  melting  at  66°  and 
is  soluble  in  the  ordinary  organic  solvents. 

Neither  Aa-hypogaeic  acid  nor  Aa~oleic  acid  ( loc .  cit.),  when  gently 
heated  with  dilute  nitric  acid  and  treated  with  sodium  nitrite,  under¬ 
goes  change,  whilst  the  hypogseic,  oleic,  and  erucic  acids,  occurring  in 
the  vegetable  kingdom,  are  transformed  by  this  treatment  into  their 
isomerides,  gaidic,  elaidic,  and  brassidic  acids.  As  oleic  acid, 


^H3*[CH2]7v 

and  erucic  acid,  j  *QQ  H  *  ^ave  ceDtro“sym“ 

metric  configurations,  whilst  elaidic  acid, 

CH3*[CH2^>c:c<gfI2]7-C02H  ? 

and  brassidic  acid,  ?  have  piano-sym¬ 


metric  configurations,  it  may  be  assumed  that  Aa-hypog£eic  and 
Aa-oleic  acids  also  have  piano-symmetric  structures,  namely, 

CH,-[CHJ„>c.c<00,H  and  CH4CHJ  >cx<CO«H 


R 


respectively,  which  is  in  agreement  with  their  relatively  high  melting 
points.  T.  H.  P. 


Tetra-carbon  Hydroxy-acids  obtained  by  the  Action  of 
Hydrogen  Cyanide  on  Epichlorohydrin,  Epibromohydrin,  and 
Epiethylin  (Ethyl  Glycide  Ether).  Robert  Lespieau  (Bull.  Soc. 
chim.,  1905,  [iii],  33,  460 — 469). — Most  of  the  results  recorded  have 
already  been  published  (Abstr.,  1899,  i,  243,  790  ;  1900,  i,  425  ;  1903, 
i,  547,  684;  1904,  i,  286,  471,  and  this  vol.,  i,  9  and  255).  When 
a-cyano-/?-hydroxy-y-ethoxypropane  (this  vol.,  i,  255)  is  treated  with 
phosphoric  oxide  it  yields  y- ethoxy crotononiirile ,  OEt*CH2*CH!CH*CN, 
which  is  liquid,  boils  at  190 — 191°  under  750  mm.  and  at  82*5°  under 
17  mm.  pressure.  Ethyl  y -ethoxy crotonate ,  obtained  by  dehydrating 
ethyl  /2-hydroxy-y-ethoxybutyrate  (ibid.),  boils  at  201 — 203°  under 
760  mm.  and  at  95 — 96°  under  19  mm.  pressure  and  on  hydrolysis 
with  potassium  hydroxide  furnishes  the  corresponding  acid.  The 
latter  is  crystalline,  melts  at  45°,  boils  at  145 — 146°  under  26  mm. 
pressure,  and  on  oxidation  with  barium  permanganate  yields  ethyl  - 
erythric  acid ,  0Et*CH24CH((JH),CH(0H),C02H,  which  crystallises 
from  benzene,  melts  at  90 — 92°,  and  yields  a  gummy  calcium  salt. 

T.  A.  H. 
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Semialdehyde  of  Maleic  Acid.  Hermann  Fecht  ( Ber .,  1905, 
38,  1272—1274.  Compare  Limpricht,  this  Journal,  1873,  624  ;  Baeyer, 
Ber.,  1877,  10,  1362;  Hill  and  Allen,  Abstr.,  1897,  i,  556). — An 
aqueous  solution  of  bromine  (3J  mols.)  and  potassium  hydroxide  (4 
mols.)  is  added  to  a  suspension  of  pyromucic  acid  (1  mol.)  in  water  at 
0°,  the  mixture,  after  remaining  a  day  at  the  ordinary  temperature, 
warmed  to  30°,  saturated  with  sodium  sulphate,  and  extracted  with 
ether,  and  the  residue,  obtained  by  evaporating  the  dry  extract  in  a 
vacuum,  distilled  from  the  water-bath  under  0'1 — 0'3  mm.  pressure. 
The  semialdehyde  of  maleic  acid,  C4II403,  obtained  in  this  manner, 
crystallises  from  a  mixture  of  benzene  and  ether  in  flat  needles,  melts 
at  55°,  and  boils  with  slight  decomposition  at  145°  under  10  mm. 
pressure  ;  in  a  thick  layer,  in  concentrated  aqueous  or  ethereal  solu¬ 
tion,  or  when  fused,  it  is  }^ellowish-green ;  it  is  easily  soluble  in  water, 
alcohol,  or  ether,  reduces  ammoniacal  silver  or  Fehling’s  solution,  and 
colours  rosaniline  in  sulphurous  acid  solution. 

The  phenylhydrazone ,  C10H10O2N2,  crystallises  in  lemon-coloured 
needles  and  melts  at  158 — 159°.  The  oxime ,  C4H503N,  forms  a  white, 
crystalline  crust  and  detonates  at  130 — 140°.  The  action  of  hydrogen 
chloride  on  the  oxime  in  methyl-alcoholic  solution  leads  to  the  forma¬ 
tion  of  dimethyl  fumarate. 

When  neutralised  with  sodium  hydrogen  carbonate  and  warmed 
with  potassium  cyanide  in  aqueous  solution,  maleic  acid  semialdehyde 
yields  succinic  acid.  G.  Y. 

Formation  of  Salts  in  Solution,  especially  in  the  case  of 
Substances  exhibiting  Tautomerism  (Pseudo-acids,  Pseudo¬ 
bases).  III.  Julius  W.  Bruhl  and  Heinrich  Schroder  ( Zeit . 
physikal.  Chevn .,  1905,  51,  513 — 541.  Compare  Abstr.,  1904,  i,  646, 
969  ;  this  vol.,  ii,  70,  235). — A  rehearsal  in  the  first  place  of  the 
evidence  in  favour  of  the  view  that  the  esters  of  acetoacetic  acid, 
their  monoalkyl  derivatives,  and  the  esters  of  camphorcarboxylic  acid 
are  pure  ketonic  substances,  without  any  traces  of  the  enolic  forms. 
Comparison  of  the  spectrochemieal  functions  shows  that  these  sub¬ 
stances  are  strictly  homologous  with  the  dialkyl  derivatives  of  the 
esters  of  acetoacetic  acid  and  the  alkyl  derivatives  of  the  esters  of 
camphorcarboxylic  acid  respectively.  The  latter  compounds  are 
undoubtedly  ketonic,  hence  the  former  must  also  be  ketonic.  Further, 
the  spectrochemieal  function  for  ethyl  acetoacetate  dissolved  in  water, 
methyl  alcohol,  or  chloroform  has  the  same  value  as  for  the  pure  ester, 
and  a  similar  remark  applies  to  methyl  camphorcarboxylate  dissolved 
in  methyl  alcohol  or  chloroform.  Hence  the  forms  in  which  the  esters 
are  present  in  these  media  are  undoubtedly  ketonic.  The  marked 
change  of  spectrochemieal  function  when  the  esters  are  dissolved  in  a 
salt-forming  medium,  such  as  an  alcoholic  solution  of  sodium  ethoxide, 
indicates  that  in  these  circumstances  enolisation  takes  place  immediately 
and  can  be  easily  detected. 

These  conclusions  are  not  in  harmony  with  some  of  Bruhl’s  observa¬ 
tions  on  the  ferric  chloride  reaction  (see  Abstr.,  1903,  i,  314).  The 
view  is  now  adopted  that  ferric  chloride  is  not  a  trustworthy  reagent 
for  the  distinction  of  ketonic  and  enolic  forms.  As  a  salt,  it  is  some- 
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what  analogous  to  sodium  ethoxide,  and  it  may,  like  the  latter,  first 
induce  enolisation  when  the  medium  permits,  and  only  then  give  the 
characteristic  reaction. 

The  paper  contains  a  supplementary  note,  in  which  Briihl  criticises 
Dimroth’s  recent  work  (this  vol.,  i,  98)  and  emphasises  the  general 
applicability  and  trustworthiness  of  the  optical  method  in  settling 
problems  of  desmotropy.  J.  C.  P. 

Action  of  Hydroxylamine  on  Ethyl  ^oNitrosoacetoacetate. 
Arthur  Hantzsch  (Ber.y  1905,  38,  1431). — A  reply  to  Bouveault  and 
Wahl  (this  vol.,  i,  257).  J.  J.  S. 

Ethyl  Acetyhsonitrosoacetoacetate.  Andre  Wahl  {Bull.  Soc. 
Chim.y  1905,  [iii],  33,  486 — 490). — In  the  preparation  of  ethyl 
diketobutyrate  by  the  method  already  described  (Abstr.,  1904,  i,  556, 
and  next  page),  ethyl  acetylisonitrosociceloacetate , 

COMe  •  C(C02Et)  i  N  •  O  A  c, 

is  formed ;  this  substance  may  also  be  obtained  by  the  action  of  acetic 
anhydride  on  ethyl  isonitrosoaeetoacetate.  It  is  a  viscid,  slightly  yellow 
liquid,  which  boils  at  145°  under  20  mm.  pressure,  and  is  heavier 
than,  and  insoluble  in,  water.  Alkalis  decompose  it,  forming  a 
mixture  of  the  cyanide,  acetate,  and  carbonate  of  the  alkali  used. 
With  hydroxylamine  hydrochloride,  ethyl  dioximinobutyrate  is 
produced.  Phenylhydrazine  reacts  with  ethyl  acetyh'sonitroso- 
acetoacetate  to  form  acetylphenylhydrazine  and  ethyl  a-acetyloximino- 
/3-phenylhydrazinobutyrate ,  N’HPh*N.*CMe*C(C02Et)!N,0Ac,  which 
crystallises  in  yellow  needles  and  melts  at  123 — 124°  and  od  treatment 
with  potassium  hydroxide  in  alcohol  furnishes  ethyl  a-oximino-p- 
phenylhydrazinobutyrate ,  crystallising  from  alcohol  in  colourless 
spangles  and  melting  at  165 — 166°  when  projected  on  the  mercury 
bath.  This  ester  may  also  be  prepared  by  the  action  of  phenyl¬ 
hydrazine  on  ethyl  ^onitrosoacetoacetate  dissolved  in  acetic  acid,  but 
in  this  case  there  is  also  formed  Knorr’s  isonitrosophenylmethyl- 
pyrazolone,  due  to  loss  of  a  molecule  of  ethyl  alcohol  (Abstr.,  1887, 
602).  T.  A.  H. 

Formation  of  Laevulic  Acid  and  of  Alcohol  from  Sugars. 

Emil  Erlenmeyer,  jun.  {J.  pr.  Chem .,  1905,  [ii],  71,  382 — 384), — 
Suggestions  are  made  as  to  the  intermediate  substances  formed  in  the 
production  of  lsevulic  acid  by  the  action  of  hydrochloric  acid  on 
dextrose  or  lsevulose,  and  of  alcohol  by  fermentation.  G.  Y. 

Glyceric  Acid  Derivatives.  III.  Configuration  of  Glyceric 
Acid.  Carl  Neuberg  and  Martin  Silbermann  {Zeit.  physiol.  Chem.> 
1905,  44,  134 — 146.  Compare  Abstr.,  1904,  i,  220). — Details  of  the 
preparation  of  Will’s  hydroxypyruvic  acid  (aldehydogly ceric  acid), 
CHO'CH^H^COgll  (Abstr.,  1891,  542),  from  nitrocellulose  are  given. 
As  solutions  of  the  salts  are  Isevorotatory,  it  cannot  have  the  ketonic 
constitution  suggested  by  Will.  The  most  characteristic  derivative  is 
the  brucine  salt,  C29H2rP4N2,C3H403,  which  crystallises  from  water  in 
colourless  needles.  The  acid  readily  reacts  with  potassium  cyanide, 
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yielding  a  hydroxy-nitrile,  which  on  hydrolysis  yields  /-tartaric  acid. 
As  the  configuration  of  /-tartaric  acid,  I,  is  known  to  be 


OH 

H 


C02H 


H 

OH 


C02H 

I. 


CHO 

H— i-OH 


C02H 

II. 


CH2-OH 
H— |~OH 
C02H 
III. 


the  configuration  II  must  necessarily  represent  that  of  the  alde- 
hydoglyceric  acid  molecule,  and  as  this  on  reduction  yields  /-glyceric 
acid,  configuration  III  must  represent  /-glyceric  acid.  The  transform¬ 
ation  of  cellulose  (a  derivative  of  dextrose)  into  /-glyceric  acid 
derivatives  is  analogous  to  the  transformation  of  cZ-glycuronic  acid 
into  /-xylose  (Abstr.,  1903,  i,  7),  and  of  c/-galactose  into  /-sorbose 
(Abstr.,  1900,  i,  208,  332).  J.  J.  S. 


Cineolic  Acid.  IV.  Synthesis  and  Constitution  of  Cinenic 
Acid.  Hans  Rupsand  Paul  Schlochoff  ( Ber .,  1905,  38, 1502 — 1507. 
Compare  Abstr.,  1900,  i,  371  ;  1901,  i,  119,  578). — /2- Hydro xy- 
/?-methyl-f-heptanone,  OH*CMe2*[CH2]3,COMe,  prepared  by  the  action 
of  dilute  sulphuric  acid  on  methylheptenone,  boils  at  106°  under  9  mm. 
and  at  115 — 117°  under  14  mm.  pressure  (compare  Verley,  Abstr., 
1898,  i,  557).  When  heated  for  24  hours  at  80°  with  anhydrous 
hydrogen  cyanide,  it  forms  cinenonitrile ,  which  boils  at  74*5°  under 
9  mm.  pressure,  water  being  eliminated  from  the  nitrile  initially 
formed,  thus  : 

OH-OMe2-C3H6-CMe(OH)-CN  =  H20  +  CMe2<3^>CMe-CN. 

Cinenamide ,  ^H^OgN,  prepared  by  the  action  of  alcoholic  potassium 
hydroxide  on  the  nitrile,  separates  from  dilute  alcohol  in  white  needles 
and  melts  at  86 — 87°.  When  either  the  nitrile  or  the  amide  is  hydro¬ 
lysed  by  concentrated  aqueous  sodium  hydroxide,  cinenic  acid  is  formed 
and  is  identical  with  the  product  previously  described  by  Rupe  and 
Ronus  ( loc .  cit .). 

Cinenic  acid  is  represented  by  the  formula 

CMo2<^^_I«>CMe  •  C02H. 

A.  McK. 


Preparation  of  a/LDiketobutyric  Esters.  Louis  Bouveault 
and  Andre  Wahl  {Bull.  Soc.  chim .,  1905,  [iii],  33,  475 — 481.  Com¬ 
pare  Sachs  and  Wolff,  Abstr.,  1903,  i,  792,  and  Wieland  and  Bloch, 
ibid.,  1904,  i,  596), — Many  of  the  results  recorded  have  already  been 
published  (Abstr.,  1904,  i,  556).  Further  details  regarding  the 
methods  employed  and  some  of  the  substances  prepared  are  now  given. 
Ethyl  diketobutyrate  hydrate,  C0Me*COC02Et,|H20  {loc.  cit.),  melts 
at  140°  when  projected  on  the  mercury  bath;  wobutyl  diketobutyrate 
hydrate,  under  the  same  conditions,  melts  at  115 — 120°  {loc.  cit.). 
Methyl  diketobutyrate,  prepared  by  the  general  method  {loc.  cit.),  is  a 


410 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


pleasant-smelling,  mobile,  orange-yellow  liquid,  which  boils  at  65  —  68° 
under  12  mm.  pressure;  the  hydrate,  C0Me’C0*C02Me,II20,  crys¬ 
tallises  from  a  mixture  of  ether  and  light  petroleum  and  melts  at 
79-— 80°.  T.  A.  H. 

Reactions  of  Diketobutyric  Esters.  Louis  Bouveault  and 
Andre  Wahl  (Bull.  Soc.  chim. ,  1905,  [iii],  33,  481 — 486.  Compare 
Abstr.,  1904,  i,  556  and  789,  and  preceding  abstract). — The  diketo¬ 
butyric  esters  dissolved  in  acetic  acid  react  with  semicarbazide  to  form 
disemicarbazones,  which  are  insoluble  in  most  solvents  and  melt  at 
comparatively  high  temperatures.  Methyl  diketobutyratedisemicarb- 
azone  melts  at  about  250°,  and  the  disemicarbazone  of  the  ethyl  ester 
at  about  270°. 

With  hydrazine  in  aqueous  solution,  the  esters  give  rise  to  a 
substance  which  crystallises  from  acetic  acid  in  ruby-red  needles,  melts 
above  300°,  and  dissolves  in  alkalis  with  an  intensely  violet  colour. 
It  is  suggested  that  Knorr’s  rubazonic  acid  (Abstr., 4887,  602),  which 
behaves  similarly,  may  be  a  diphenyl  derivative  of  this  substance. 

The  diketobutyric  esters  combine  with  2  mols.  of  aniline  forming 
dianilides,  which  retain  persistently  1  mol.  of  water  and  are  therefore 
probably  represented  by  one  of  the  two  formulse 

CMe(NHPh)2-C0*C02R 

or  C0Me*C(NHPh)2*C02R.  When  these  compounds  are  treated  with 
phenylhydrazine,  they  are  converted  into  phenyl hydrazinophenyl methyl- 
pyrazolones. 

Ethyl  diketobutyrate  dianilide ,  C18H1802N2,H20,  crystallises  from 
alcohol  in  colourless  needles  and  melts  at  117 — 118°;  the  correspond¬ 
ing  derivatives  of  the  methyl  and  tsobutyl  esters  are  similar  and  melt 
at  115°  and  114°  respectively. 

\soButyl  diketobutyratephenylhydrazone  crystallises  from  a  mixture 
of  benzene  and  light  petroleum  in  yellow,  rhomboidal  tablets  and 
melts  at  98°  ;  the  phenylhydrazone  of  the  methyl  ester  is  similar  and 
melts  at  98 — 99J.  When  boiled  in  acetic  acid  solution,  both  these 
phenylhydrazones  yield  Knorr’s  rubazonic  acid  (Abstr.,  1887,  602), 
which  indicates  that  they  are  /Lphenylhydrazones  (compare  Abstr., 
1904,  i,  789).  T.  A.  H. 

Constitution  of  Certain  Organic  Salts  of  Nickel  and  Cobalt 
as  they  exist  in  Aqueous  Solution.  Olin  F.  Tower  (J.  Amer. 
Chem.  Boc.y  1905,  27,  386 — 391.  Compare  Abstr.,  1903,  ii,  134). — 
The  investigations  described  in  the  earlier  paper  have  been  extended 
to  the  determination  of  the  conductivity  and  freezing  points  of  the 
nickel,  cobalt,  and  magnesium  glutarates,  a-hydroxyglutarates,  and 
trihydroxyglutarates. 

It  is  found  that  the  conductivity  of  these  cobalt  and  nickel  salts  is 
somewhat  greater  than  that  of  the  corresponding  malates  and  tartrates, 
but  that  the  conductivity  decreases  as  the  number  of  hydroxyl  groups 
increases,  just  as  in  the  case  of  the  succinic  acid  series. 

These  salts  show  but  little  tendency  to  polymerise,  but  the  amount 
of  polymerisation  increases  with  the  number  of  hydroxyl  groups  in  the 
molecule.  The  tendency  to  undergo  polymerisation  shown  by  the 
cobalt  and  nickel  malates  and  tartrates,  however,  does  not  appear  to 
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increase  in  the  case  of  the  salts  of  the  higher  hydroxy-acids  of  this 
series.  P-  G. 


a-Chloroglutacon  aldehyde  [/?  Chloropenta-AaY-dien-a-ol-e-al]. 
Walter  Dieckmann  ( Ber .,  1905,  38,  1650 — 1654.  Compare  Abstr., 
1902,  i,  786). — The  author  regards  the  compound  described  by 
Hantzsch  as  3-chloro-l  :  2-diketocycZopentane  (Abstr.,  1889,  853)  as 
the  a-chloro-derivative  of  glutaconaldehyde,  which  has  not  been 
obtained  in  the  free  state,  but  which  is  the  parent  compound  of 
the  glutaconaldehyde  dianilide  obtained  by  Zincke  (Abstr.,  1904, 
i,  448  and  921  ;  1905,  i,  241)  and  by  Koenig  (Abstr.,  1904,  i,  449). 
If  this  is  so,  the  compound  described  by  Ince  (Abstr.,  1890,  1090)  as 
the  dianilide  of  chlorodiketoc?/c£opentane,being  really  a  cbloro-derivative 
of  the  glutaconaldehyde  dianilide,  must  exhibit  close  analogy  in 
properties  with  the  latter.  This  is  in  reality  the  case,  for  Ince’s 
dianilide  exhibits  in  its  salts  the  same  tinctorial  characteristics  as  are 


shown  by  Zincke  and  Koenig’s  dianilide.  Further,  the  former  is 
formed  from  3-chloropyridine  (by  means  of  cyanogen  bromide  and 
aniline)  and  the  latter  from  pyridine,  and  when  boiled  with  hydro¬ 
chloric  acid  the  former  is  resolved  into  aniline  and  3-chloro-l -phenyl- 


pyridinium  chloride,  which  is  perfectly  analogous  with  phenyl- 
pyridinium  chloride  obtained  in  a  similar  way  from  Zincke  and 


Koenig’s  dianilide. 

3-Chloro-\-phenylpyridinium  chloride ,  C xx-lri Ph C 1 , 


readily  soluble  in  water  or  alcohol,  and  forms  colourless  crystals  ; 
the  platinichloride,  (CnH9NCl2)2PtCl4,  crystallises  from  water  in  orange- 
red  needles,  melting  and  decomposing  at  200 — 203°.  T.  H.  P. 


New  Reactions  and  Derivatives  of  Glycuronic  Acid.  VII. 

Carl  Neuberg  and  Wilhelm  Neimann  (Zeit.  physiol.  Chem .,  1905, 
44,  97 — 113). — The  action  of  calcium  hydroxide  solution  on  glycuronic 
acid  is  similar  to  its  action  on  dextrose  (Kiliani,  Ber.,  1882,  15,  701 
and  2957).  When  a  14  per  cent,  solution  of  glycuronic  acid  is  left  in 
contact  with  calcium  hydroxide  for  several  months,  oxygen  is  absorbed 
and  saccharone  (Kiliani,  Abstr.,  1883,  962)  and  Z-glyceric  acid  are 
formed  : 

C02H-[CH(0H)]4-CH0  — >■  C02H-[CH(0H)]f>-CMe(0H)-C02H  + 

0H-CH2-CH(0H)-C02H.“ 

Free  glycuronic  acid  and  solutions  of  it^  lactone  do  not  react  with 
hydrogen  cyanide,  even  in  the  presence  of  a  small  amount  of  ammonia, 
but  potassium  cyanide  and  glycuronic  acid  react,  forming  a  nitrile 
which,  on  hydrolysis,  yields  a-pentahydroxypimelic  acid  (Kiliani, 
Abstr.,  1886,  936).  Although  the  formation  of  two  stereoisomeric 
acids  is  possible,  only  one  has  been  isolated  in  the  form  of  its  calcium 
salt. 

Carbamidoglycuronic  acid  (ureidoglycuronic  acid), 

nh2-co-:n  :ch-[ch(oh)]4-co2h, 

is  formed  when  a  solution  of  glycuronic  anhydride  and  carbamide  in 
5  per  cent,  sulphuric  acid  is  kept  for  2J  months  at  40°.  It  is  most 
readily  isolated  as  the  barium  salt,  C14H22014N4Ba,  which  dissolves  in 
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water,  but  is  precipitated  on  the  addition  of  absolute  alcohol.  The  salt 
does  not  reduce,  but  when  boiled  for  some  time  with  Fehling’s  solution 
a  precipitate  of  cuprous  oxide  is  suddenly  produced.  It  is  lsevorotatory, 
like  all  condensed  glycuronic  acid,  and  has  f ot]D  —  15’83°  at  17°.  It  is 
not  hydrolysed  by  enzymes,  such  as  kephir  lactase,  emulsin,  or  maltase. 
The  free  acid  has  only  been  obtained  in  aqueous  solution.  When  this 
solution  is  concentrated,  the  acid  is  hydrolysed  into  its  components. 
The  addition  of  salts  of  heavy  metals  to  solutions  of  the  barium  salt 
produces  no  precipitate. 

Glycuronic  acid  osazone ,  C02H-[CH(0H)]3*C(:N2HPh)-CH:N2HPh, 
may  readily  be  obtained  pure  by  Wohl  and  Neuberg’s  method  ( Ber.\ 
1900,  33,  3108),  using  a  temperature  of  40°.  It  crystallises  from 
50  per  cent,  alcohol  in  long,  felted  needles,  melts  at  200 — 202°,  and 
in  most  respects  closely  resembles  glucosazone.  It  possesses  acidic 
properties,  and  yields  precipitates  with  baryta  water  or  barium  acetate 
solution. 

The  osazone  hy  dr  azide , 

NHPh-NH-CO-[CH(OH)]3-C(N2HPh)-CH:N2HPh, 
is  obtained  when  an  alcoholic  solution  of  the  osazone  is  heated  with 
phenylhydrazine  at  150°.  It  crystallises  in  yellow,  felted  needles, 
changes  colour  at  210°,  melts  and  decomposes  at  212°,  and  is  less 
readily  soluble  than  the  osazone.  J.  J.  S. 


Synthesis  of  Condensed  Glycuronic  Acids.  VIII.  Carl 
Neuberg  and  Wilhelm  Neimann  (Zeit.  physiol.  Chem .,  1905,  44, 
114 — 126). — The  natural  condensed  glycuronic  acids  are  usually  repre¬ 
sented  as  being  closely  related  to  the  glucosides.  Such  constitutional 
formulae  have  been  confirmed  by  the  synthesis  of  phenolglycuronic 
acid,  euxanthic  and  isoeuxanthic  acids. 

Diacetylbromoglycuronic  lactone , 

f 'TT  ^  (O  Ac)  •  C  H - O 

CHB<0 - 6h-CH(OAc)>C°’ 

obtained  by  the  action  of  acetyl  bromide  on  glycuronolactone,  crys¬ 
tallises  in  colourless  needles,  melts  at  90°  (corr.),  dissolves  readily 
in  alcohol,  ether,  or  ethyl  acetate,  is  rapidly  decomposed  by  water, 
and  does  not  reduce  cold  Fehling’s  solution.  When  condensed  with 
potassium  methoxide  and  euxanthone  in  methyl-alcoholic  solution,  it 
yields  an  acid  identical  with  natural  euxanthic  acid  and  an  isomeric 
acid,  iso  euxanthic  acid ,  C19H16O10,  which  melts  at  157 — 159°.  Its 
rotatory  power  is  less  than  that  of  euxanthic  acid,  [a]D  — 87*4°. 

The  following  constitutional  formula  is  suggested  for  euxanthic  acid  : 

and  a  similar  formula,  less  H20,  for  the  iso-acid,  the  OH  group  probably 
occupying  different  positions  in  the  two  acids. 

Phenolglycuronic  acid> 

OPh-OH<[f^Qi2]£>OH-CH(OH)-C02H, 

crystallises  from  water  in  long,  prismatic  needles  when  free  from 
glycuronic  acid,  melts  at  150 — 151°,  has  [ajJJ0  -  83  3°,  is  readily  soluble 
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in  alcohol  and  hot  ethyl  acetate,  and  yields  soluble  salts.  It  is  probably 
identical  with  the  substance  described  by  Kiitz  (Abstr.,  1890,  1286). 

J.  J.  S. 

Action  of  Ethyl  Oxalic  Chloride  on  Ethyl  Sodiomalonate. 

Herbert  Kurrein  ( Monaish .,  1905,  26,  373 — 378). — The  action  of 
ethyl  oxalic  chloride  on  ethyl  sodiomalonate  in  benzene  solution  leads 
to  the  formation  of  ethyl  ketoethanetricarboxylate , 

'C02Et-C0*CH(C02Et)2, 

which  is  a  colourless  oil ;  it  boils  at  86°  under  12  mm.  pressure,  and  is 
hydrolysed  by  boiling  alcoholic  potassium  hydroxide.  The  acid , 
C5H407,2H20,  melts  at  99°,  loses  carbon  dioxide  at  120 — 130°,  and 
forms  an  anhydrous  calcium  salt,  (C5H407)2Ca;i.  G.  Y. 

Action  of  Hydrogen  Chloride  on  Mixtures  of  Nitriles  and 
Aldehydes  or  Ketones.  Franz  Henle  and  Gustav  Schurp  ( Ber ., 
1905,  38,  1369 — 1371). — When  acetonitrile  is  mixed  with  either  acet¬ 
aldehyde,  benzaldehyde,  acetone,  or  acetophenone,  and  hydrogen 
chloride  passed  into  the  mixture,  a  small  quantity  of  acetamide  hydro¬ 
chloride  is  obtained ;  with  acetone,  propionitrile  gives  propionamide 
hydrochloride  under  similar  conditions.  On  passing  hydrogen  chloride 
into  a  mixture  of  benzonitrile  and  acetaldehyde,  ethylidenedibenz- 
amide,  CHMe(NHBz)2,  is  formed  ;  benzyl  cyanide  and  acetaldehyde, 
under  similar  conditions,  give  ethylidenediphenylacetamide, 

CHM  e(NH  *  CO •  CH2Ph) 2  ■ 

benzyl  cyanide  and  acetone  give  phenylacetamide.  Benzonitrile  and 
benzyl  cyanide  are  not  changed  by  benzaldehyde  or  acetophenone  in 
presence  of  hydrogen  chloride.  W.  A.  D. 

Preparation  of  Mesoxaldialdehyde.  Franz  Henle  and  Gustav 
Schupp  ( Ber.,  1905,  38,  1372 — 1373). — On  passing  nitrous  vapours 
into  an  ice-cold  aqueous  suspension  of  dmonitrosoacetone,  nitrous 
oxide  is  evolved,  and  a  solution  containing  mesoxaldehyde,  CO(CHO)2, 
is  obtained  ;  that  about  30  per  cent,  of  this  substance  is  formed  is 
shown  by  the  production  of  mesoxaldialdehydebisphenylhydrazone  on 
adding  phenylhydrazine  acetate  and  sodium  acetate  to  the  cold 
solution. 

When  nitrous  acid  is  passed  into  a  suspension  of  dnsonitroso- 
acetone  in  ether,  garnet-red  crystals  separate,  which  effloresce  and 
become  yellow  in  the  air  and  explode  when  heated  ;  on  adding  cold 
dilute  solutions  of  sodium  or  barium  hydroxide,  ammonia,  potassium 
cyanide,  or  sodium  acetate  to  this  substance,  an  explosion,  accompanied 
by  a  large  yellow  flame,  occurs.  The  behaviour  of  the  substance 
resembles  that  of  nitroamide.  W.  A.  D. 


Methylglyoxal  and  Mesoxaldialdehyde.  Carl  D.  Harries  and 
Hans  Turk  ( Ber. ,  1905,  38,  1630 — 1636.  Compare  Abstr.,  1903, 
i,  605). — Mesityl  oxide  ozonide ,  C6H10O5,  is  obtained  as  a  very  explosive, 
viscous  green  syrup.  When  gently  heated  in  solution,  it  gives  acetone 


peroxide,  CMe2<C[ 


O 

i 

o 


and  the  di-polymeride  of  methylglyoxal , 


(CHO*COMe)2, 
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which  forms  a  hygroscopic,  glassy  mass.  Methylglyoxcd  semiccirbazone , 
C5H10O2N(3,  dissolves  slightly  in  water,  from  which  it  separates  in 
crystals  melting  at  about  257°.  Methylglyoxcd  monoacetal , 

CH3-CO-CH(OEt)2, 

prepared  by  the  action  on  methylglyoxal  of  absolute  alcohol  containing 
2  per  cent,  of  hydrogen  chloride,  is  obtained  as  a  highly  refractive  liquid 
boiling  at  30°  under  10  mm.  pressure. 

Phorone  diozonide,  C0H14O7,  is  obtained  as  an  explosive,  pale  green, 
viscous  syrup  which  ignites  if  left  in  the  air.  It  is  gradually  decom¬ 
posed  by  ice-water,  yielding  acetone  peroxide  and  a  hydrate  of  mesoxal- 
dialdehyde,  03H404,  which  is  a  clear,  viscous  syrup.  Anhydrous  mes- 
oxaldialdehyde,  CHO *00*0110,  forms  a  pale  yellow,  brittle  mass  which 
is  extremely  hygroscopic.  The  melting  point  of  the  triphenylhydrazone 
prepared  by  the  authors  is  156°,  whereas  von  Pechmann  and  Jenisch 
gave  166°  (Abstr.,  1892,  161).  T.  H.  P. 

Chemical  Action  of  Light.  IX.  Giacomo  L.  Ciamician  and 
Paul  G.  Silbek  (Per.,  1905,  38,  1671  — 1675.  Compare  this  vol., 
i,  335). — A  mixture  of  acetone  and  aqueous  3*3  per  cent,  hydrogen 
cyanide,  exposed  to  sunlight  for  several  months,  gave  rise  to  the  follow¬ 
ing  products  :  ammonium  oxalate,  acetonylcarbamide,  a-hydroxyfso- 
butyramide,  a-aminoisobutyric  acid.  In  the  dark,  the  sole  product 
formed  was  acetone  cyanohydrin.  Similarly,  aldehyde-ammonia  and 
aqueous  3*3  per  cent,  hydrogen  cyanide,  after  six  months’  exposure  to 
sunlight,  gave  rise  to  a  yellowish-brown,  gummy  product,  from  which  a 
compound,  Cr>H1203ISr2,  isomeric  with  alanylalanine,  was  obtained.  This 
crystallises  in  thick,  colourless  plates  melting  at  232°,  and  probably 
has  the  constitution  C02H,CHMe,NH,CHMe*C0*NH2. 

E.  F.  A. 

Methylheptenone  Oxides.  Hans  Bupe  and  Paul  Schlochoff 
( Ber .,  1905,  38,  1498 — -1502). — Methylheptenol,  prepared  by  the 
reduction  of  methylheptenone  by  sodium,  boils  at  74 — 75°  under 
10  mm.  pressure.  When  agitated  for  16 — 20  hours  with  dilute  sul¬ 
phuric  acid,  it  is  converted  into  the  glycol,  fi-methylheptane~fi£-diol, 
OH*CMe2*CH2*CH2*CH2,CHMe*OH,  a  viscid  oil,  which  boils  at 
122 — 123°  under  13  mm.  pressure  and,  when  distilled  with  sulphuric 
acid  in  a  current  of  steam,  gives  cinene,  boiling  at  127 — 128°  (Wallach 
gives  127 — 129°).  Cinene  yields  white  needles  or  prisms  of  an  additive 
compound  with  hydrogen  bromide  in  acetic  acid  solution,  which  is  stable 
only  in  presence  of  an  excess  of  hydrogen  bromide  and  undergoes 
immediate  decomposition  in  air. 

Dimethylheptenol,  prepared  by  the  action  of  magnesium  methyl 
iodide  on  methylheptenone,  boils  at  76 — 78°  under  12  mm.  pressure 
(Barbier  gives  79°  under  12  mm.  pressure).  By  the  action  of  sulphuric 
acid,  it  is  converted  into  the  glycol,  ft  £-  dimethylheptane-fi^-diol, 
OH*CMe2*CH2*CH2*CH2*CMe./OH,  which  separates  from  ether  in 
glassy  crystals  and  melts  at  62°  ;  the  diacetyl  derivative  is  a  viscid  oil, 
which  boils  at  135*5 — 136°  under  14  mm.  pressure.  When  the  glycol 
is  added  to  an  ice-cold  solution  of  70  per  cent,  sulphuric  acid,  it  is 
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dehydrated,  methylcinene ,  being  formed  as  an 

oil  boiling  at  142 — 142*5°  under  744  mm.  pressure.  By  the  action  of 
a  mixture  of  glacial  acetic  acid  and  hydrogen  bromide,  it  is  converted 
into  an  additive  compound ,  C0H19OBr,  crystallising  in  needles  and 
melting  at  63 — 64°  ’  the  latter  compound  is  instantaneously  decomposed 
by  water.  Methylcinene  forms  an  additive  compound  with  hydroferri- 
cyanic  acid.  A.  McK. 


Preparation  of  /S-Methylglucoside.  Leon  Maquenne  (Bull.  Soc. 
chim.y  1905,  [iii],  33,  469 — 471). — Dextrose  is  dissolved  in  water  and 
methyl  sulphate  is  added  together  with  enough  potassium  hydroxide 
solution  of  sp.  gr.  1  *4  to  render  the  liquid  alkaline  until  the  end  of  the 
reaction,  when  it  should  be  almost  neutral.  After  30  minutes,  the 
mixture  is  concentrated,  poured  into  excess  of  alcohol,  and  the  filtrate 
evaporated  to  a  syrup  and  set  aside  to  crystallise.  After  recry !■> tall isa- 
tion  twice  from  warm  alcohol,  a  yield  of  /Lmethylglucoside  equivalent 
to  20  per  cent,  of  the  weight  of  dextrose  employed  is  obtained.  A 
further  quantity  may  be  secured  by  re-treatment  of  the  residues  with 
methyl  sulphate  and  potassium  hydroxide.  The  glucoside  softens  at 
96°  and  loses  a  \  mol.  of  water  and  then  melts  at  about  108°.  No 
a-methylglucoside  is  formed  by  this  method.  T.  A.  H. 

Action  of  Inorganic  Compounds  on  Optically  Active  Poly- 
hydric  Alcohols  and  Acids.  Hermann  Grossmann  ( Ber.,  1905, 
38,  1711 — 1719.  Compare  Rimbach  and  Weber,  following  abstract). — 
A  solutiou  of  lead  acetate  in  presence  of  sodium  hydroxide  produces  a 
considerable  increase  in  the  molecular  rotation  of  dextrose  solutions. 
The  increased  rotation  is  observed  immediately  after  mixing  and  it 
shows  a  tendency  to  fall  again  after  a  short  time.  Lead  acetate  solu¬ 
tion  itself  produces  but  little  effect ;  this  increases  with  the  time 
(Lobry  de  Bruyn  and  Alberda  van  Ekenstein,  Abstr.,  1896,  i,  116  and 
588).  The  effect  of  an  alkaline  lead  acetate  solution  on  lsevulose  is  to 
diminish  the  lsevorotation  and  ultimately  to  induce  dextrorotation  ; 
this  reaches  its  maximum,  [a]D  +  66*7°  at  17°,  when  the  ratio  of 
lyevulose  to  lead  acetate  molecules  is  2  :  3.  If  the  concentration  of  the 
acetate  is  increased,  the  dextrorotation  decreases  and  ultimately 
changes  sign  again. 

A  solution  of  invert  sugar  in  the  presence  of  alkaline  lead  acetate 
changes  from  laevo-  to  dextro-rotatory,  reaches  a  maximum,  and  then 
diminishes  with  increasing  lead  acetate  concentration. 

Mannitol  in  the  presence  of  neutral  bismuth  nitrate  (molecular 
proportions)  exhibits  a  dextrorotation  which  increases  with  dilution. 
No  multirotation  is  shown  on  keeping,  although  some  change  goes 
on  in  the  solution.  In  the  presence  of  alkali,  bismuth  nitrate  produces 
a  still  more  marked  effect  on  the  rotation  of  mannitol. 

Rosenheim  and  Schiitte’s  ammonium  titanotartrate  (Abstr.,  1901,  ii, 
246)  is  lsevorotatory  in  concentrated  solution,  but  on  dilution  becomes 
strongly  dextrorotatory.  For  c  — 2  317,  [a]D  is  40T°,  and  for 
c  =  0*1448  [a]D  is  +276*3°  at  20°.  J.  J.  S. 
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Action  of  Inorganic  Substances  on  the  Rotation  of 
Laevulose  and  Dextrose.  Eberhard  Rimbach  and  0.  Weber 
( Zeit .  physikal.  Chem .,  1905,  51,  473 — 493.  Compare  Rimbach  and 
Schneider,  Abstr.,  1903,  ii,  624). — The  chlorides  of  the  alkaline  earth 
metals  have  little  effect  on  the  rotation  of  dextrose,  but  raise  the 
rotation  of  lsevulose  to  an  extent  which  increases  with  their  concentra¬ 
tion.  The  relative  effect  of  zinc,  cadmium,  and  mercury  salts  is 
similar.  The  influence  of  free  boric  acid  on  the  rotation  of  lawulose 
and  dextrose  is  practically  nil,  but  the  conductivity  of  the  solutions 
containing  both  sugar  and  acid  is  higher  than  that  of  the  solutions 
containing  the  acid  alone — a  contrast  to  the  usual  effect  of  the  sugars, 
which  is  to  diminish  the  conductivity  of  the  inorganic  substance. 
Borax  reduces  very  markedly  the  rotation  of  both  lcevulose  and 
dextrose.  Cerium  and  thorium  salts  have  a  very  slight  effect  on  the 
rotation  of  dextrose,  but  increase  that  of  lsevulose  to  a  notable  extent. 
Zirconium  oxychloride  reduces  the  rotation  of  both  sugars  very 
markedly,  the  effect  being  greatest  in  the  case  of  dextrose.  The  final 
value  of  the  rotation,  however,  is  reached  only  after  some  time,  and  the 
sugar  solutions  containing  larger  quantities  of  zirconium  gradually 
assume  an  intense  reddish-brown  colour.  When  a  solution  of  lsevulose 
or  dextrose  containing  zirconium  salt  is  warmed,  a  green  fluorescence 
is  observed — a  behaviour  exhibited  also  by  several  other  sugars. 
Arsenious  acid  raises  slightly  the  rotation  of  lsevulose,  but  is  without 
effect  on  that  of  dextrose.  The  influence  of  compounds  of  molybdenum, 
tungsten,  and  uranium  is  varied  and  of  no  very  definite  character. 

The  effect  of  borax,  referred  to  above,  is  probably  due,  to  a  certain 
extent  at  least,  to  the  presence  of  hydroxyl  ions  produced  by 
hydrolysis.  This  leads  the  authors  to  study  quantitatively  the  action 
of  hydroxyl  ions  (from  sodium  hydroxide,  triethylamine,  and  sodium 
carbonate)  on  dextrose.  It  is  found  that  the  reaction,  as  followed  by 
the  change  of  rotation,  is  one  of  the  second  order.  When  the  other 
conditions  are  fixed,  the  velocity  is  proportional  to  the  concentration 
of  the  hydroxyl  ions.  J.  C.  P. 

Nature  of  Iodide  of  Starch.  Maurice  Padoa  and  B.  Savare 
(Atti  E.  Accad.  Lincei ,  1905,  [v],  14,  i,  467 — 476). — The  authors 
show,  by  conductivity  measurements,  that  iodide  of  starch  must  be 
regarded  as  an  additive  product  of  iodine,  starch,  and  potassium 
iodide  (or  hydrogen  iodide),  the  molecular  ratio  between  the  iodine 
and  starch  (C^H^Og)  being  4.  It  was  not  found  possible  to  obtain 
a  constant  relation  between  the  iodine  and  hydriodic  acid.  The 
existence  is  proved  of  only  one  additive  product,  the  modifications 
of  the  colour  being  probably  caused  by  physical  modifications  of 
the  particles  of  the  iodide  of  starch.  The  latter  forms  solutions  of 
the  nature  of  suspensions.  T.  H.  P. 

Preparation  of  Betaine  Salts  from  Molasses.  Carl  Stiepel 
(D.R.-P.  157173.  Compare  Stanek,  Abstr.,  1902,  i,  427). — In  the 
extraction  of  betaine  from  molasses  and  similar  products,  the 
employment  of  chemical  reagents  to  break  up  the  complex  compounds 
present  has  hitherto  been  considered  necessary.  It  is  now 
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found  that  the  betaine  may  be  extracted  by  simple  agitation  with 
95  per  cent,  alcohol.  The  alcoholic  solution  is  decolorised  by 
charcoal  and  evaporated  to  a  syrup.  It  may  be  again  dissolved  in 
alcohol  and  the  betaine  hydrochloride  precipitated  by  the  addition 
of  concentrated  hydrochloric  acid  or  gaseous  hydrogen  chloride. 

C.  H.  D. 

Electrolysis  of  Glycine.  Otto  Kuhling  ( Ber .,  1905,  38, 
1638 — 1646). — Aqueous  glycine  solutions  are  at  first  very  bad 
conductors,  but  as  the  electrolysis  proceeds  the  conductivity  of  the 
solutions  increases  owing  to  the  formation  of  better  conducting 
products. 

After  electrolysis,  the  solutions  are  found  to  contain  ammonia 
and  small  quantities  of  ethylenediamine,  whilst  if  the  conductivity 
of  the  original  solution  is  increased  by  the  addition  of  an  indifferent 
substance,  no  ethylenediamine  is  obtained.  The  gaseous  products 
consist  almost  entirely  of  carbon  dioxide,  whilst  carbon  monoxide, 
nitrogen,  and  formic  acid  are  formed  in  small  quantities. 

The  resolution  of  glycine  by  electrolysis  probably  takes  place  in 
two  ways  :  (1)  Giving  NH3  and  CH2*C02'  and  (2)  giving  •NH3,CH2’ 
and  C02\  T.  H.  P. 

Ethyl  Diaminosuccinate.  Julius  Tafel  and  Hermann  Stern 
(Ber.,  1905,  38,  1589— 1592.  Compare  Tafel,  Abstr.,  1887,  468  ; 
Farchy  and  Tafel,  Abstr.,  1893,  i,  692). — Ethyl  jjl- diaminosuccinate, 
C8H1604N2,  obtained  from  its  hydrochloride  by  Curtius’  method,  crys¬ 
tallises  in  long  needles,  melts  at  38°,  distils  at  160 — 166°  under  15  mm. 
pressure,  has  an  alkaline  reaction  in  aqueous  solution,  gives  a  blue 
coloration  with  copper  sulphate,  and  forms  a  picrate  melting  at  121°. 
The  cliacetyl  derivative,  C12H20OtiN2,  crystallises  in  plates  and  melts  at 
180  ‘5°;  the  dihenzylidene  derivative  crystallises  in  needles,  melts  at 
144*5°,  and  is  hydrolysed  by  cold  10  per  cent,  hydrochloric  acid  ;  the 
condensation  product  with  ethyl  acetoacetate,  C20H32O8N2,  crystallises 
in  prismatic  needles  and  melts  at  77° ;  the  condensation  product  with 
acetylacetone,  C1SH2806N2,  crystallises  in  prismatic  needles  and  melts 
at  138—139°.  G.  Y. 

a-Amino-derivatives  of  Adipic  Acid,  /3-Methyladipic  Acid, 
and  Pimelic  Acid.  Walther  Dieckmann  (Ber.,  1905,  38, 

1654 — 1661). —  a -Aminoadipic  acid  (Sorensen,  Abstr.,  1903,  i,  833), 
C02H*CH(NH2),[CH2]3*C02H,  prepared  by  the  reduction  of  a-hydroxy- 
aminoadipic  acid  with  tin  and  hydrochloric  acid,  crystallises  in  colour¬ 
less,  microscopic  plates,  which  melt  and  decompose  at  205 — 206°  and 
give  a  reddish-brown  coloration  with  ferric  chloride ;  the  copper  salt 
(with  2H20)  separates  as  a  deep  blue,  crystalline  precipitate. 

2 -Piperidone-§-carboxylic  acid,  C5NHs0*C02H,  formed  on  heating 
a-aminoadipic  acid  at  its  melting  point,  crystallises  from  water  in 
transparent,  pointed  prisms,  melting  at  177 — 178°,  and  forms  crystal¬ 
line  copper ,  barium,  and  silver  salts, 

S-A  mino-fi -  methyladipic  acid, 

C02H-  C  H(N  H2)  •  CH2*  CHMe*  CH2#  C02H, 
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was  isolated  in  the  form  of  a  very  sparingly  soluble  coppers  alt  crystal¬ 
lising  with  2H20.  aBenzamino-y-methyladipic  acid  crystallises  in 
colourless  needles  melting  at  172 — 173°.  4- Methyl-2 -piperidone-6- 

carboxylic  acid ,  CHMe^Q^2  ^H(GO  crystallises  in  well- 

formed,  transparent  prisms  melting  at  124°,  and  forms  a  green,  crystal¬ 
line  copper  salt  ;  the  silver  salt  separates  in  colourless  needles. 

a-Aminopimelic acid,  C02H’CH(NH2),[GTI2]4,C02H,  forms  colourless, 
microscopic  plates  melting  and  decomposing  at  225°;  the  bright  blue 
copper  salt  is  sparingly  soluble.  E.  F.  A. 

Synthesis  of  Aminohydroxysuccinic  Acid.  Carl  Neuberg 
and  Martin  Silbermann  ( Zeit .  physiol.  Chem .,  1905,  44,  147 — 156. 
Compare  Abstr.,  1904,  i,  220). — Aminohydroxy-aeids  may  be  obtained 
from  diamino-acids  by  means  of  nitrous  acid.  Care  must  be  taken 
that  only  the  theoretical  amount  of  nitrous  acid  is  employed  ;  this  may 
be  accomplished  by  using  silver  nitrite  and  the  hydrobromide  of  the 
base  or  barium  nitrite  and  the  sulphafe  of  the  base  (Witt  and  Ludwig, 
Abstr.,  1904,  ii,  124,  171). 

A  minohydroxysuccinic  acid  has  been  obtained  by  the  action  of  barium 
nitrite  on  a  solution  of  Lehrfeld’s  diaminosuccinic  acid  (Abstr.,  1882, 
163)  in  sulphuric  acid  solution,  and  was  isolated  as  its  cupric  salt, 
C4H505NCu.  The  acid  melts  at  314 — 318°  and  has  the  meso-configu ra¬ 
tion  as  it  is  derived  from  s-dibromosuccinic  acid,  which  can  readily  be 
transformed  into  meso-tartaric  acid. 

The  aminohydroxy-acid  described  by  Skraup  (Abstr.,  1904,  i,  539) 
is  probably  the  optically  active  or  partially  racemised  acid. 

J.  J.  S. 

The  Formation  of  Mercury  Fulminate.  Lothar  Wohler  and 
K.  Theodorovits  ( Ber 1905,  38,  1345 — 1351). — As  stated  by  Stahl- 
schmidt  (Ann.  Phys.  Chem.,  1860,  20,  547),  mercury  fulminate  may  be 
prepared  by  the  action  of  mercuric  nitrate  and  nitric  acid  on  the  so- 
called  “lignone,”  obtained  by  the  dry  distillation  of  wood;  but  the 
presence  of  nitrous  fumes  in  the  nitric  acid  used  is  essential  for  a 
successful  result.  Both  methylal  and  acetal,  preferably  the  latter,  also 
yield  mercury  fulminate  when  treated  in  the  same  way  as  alcohol  in 
the  ordinary  method.  It  is  doubtful  whether  purified  lignone  is 
identical  with  methylal,  as  supposed  by  Dancer  ( Annalen ,  1864,  132, 
240),  as  under  certain  conditions  it  behaves  in  the  interaction  differ¬ 
ently  from  this  substance.  Acetaldehyde  and  its  polymerides,  par¬ 
aldehyde  and  metaldehyde,  readily  yield  pure  mercury  fulminate,  but 
even  in  the  most  favourable  circumstances,  as  in  the  case  of  alcohol, 
there  is  considerable  waste  of  material.  Methyl  alcohol,  formaldehyde, 
trioxymethylene,  and  formic  acid  do  not  give  rise  to  mercury  fulminate 
under  any  conditions  ;  the  same  is  true  of  substances  containing  three  or 
more  carbon  atoms,  such  as  propyl  and  isopropyl  alcohols,  allyl  alcohol, 
propaldehyde,  fsobutaldehyde,  acetone,  and  methyl  ethyl  ketone. 
Oximes,  for  example,  acetaldoxime,  do  not  generate  mercury  fulminate. 

It  thus  appears  that  a  chain  of  two  carbon  atoms  is  necessary  for 
the  formation  of  mercury  fulminate  ;  as  the  latter  is  not  formed  from 
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ethylene  glycol,  glyoxal,  glyoxime,  or  acetonitrile,  the  following  struc¬ 
tures  appear  to  be  essential  :  'CH^OH,  *CHO,  or  ICH*0\ 

W.  A.  D. 

Molecular  Weight  of  Pulminic  Acid.  Lothar  Wohler  ( Ber ., 
1905,  38,  1351 — 1359). — The  only  real  evidence  in  favour  of  the 
unimolecular  formula  for  fulminic  acid  appears  to  be  the  three  syntheses 
of  fulminates  by  Nef  (Abstr.,  1895,  i,  3),  Jones  (Abstr.,  1898,  i,  172), 
and  Biddle  (Abstr.,  1900,  i,  137) ;  of  these  syntheses,  the  author  could 
only  successfully  repeat  that  due  to  Nef. 

Anhydrous  sodium  fulminate  can  be  prepared  in  theoretical  yield  by 
the  action  of  sodium  amalgam  on  mercury  fulminate  suspended  in 
absolute  alcohol ;  it  differs  from  the  hydrated  salt  (Ehrenberg,  Abstr., 
1885,  1191),  which  is  obtained  pure  only  with  great  difficulty,  in  being 
quite  stable  at  100°.  Measurements  of  its  molecular  weight  in  aqueous 
solution,  taking  into  account  the  degree  of  dissociation,  agree  absolutely 
with  the  assumption  of  the  formula  CNOH  for  fulminic  acid  ;  the 
same  view  is  supported  by  the  difference,  at  0°,  of  the  equivalent 
conductivities  of  solutions  of  the  salt  at  concentrations  A/32  and 
A/1024. 

The  fact  that  a  chain  of  two  carbon  atoms  is  necessary  in  the 
synthesis  of  mercury  fulminate  (preceding  abstract)  seemed  to  point  to 
Steiner's  bimolecular  formula,  C2H202N2,  for  fulminic  acid  being  correct. 
It  is,  however,  possible  that  the  nitrous  acid  necessary  in  the 
production  of  mercury  fulminate  may  give  rise  primarily  to  a  nitrosyl 
derivative  susceptible  of  easy  decomposition.  But  an  attempt,  made 
from  this  standpoint,  to  prepare  mercury  fulminate  by  the  action  of 
mercury  or  its  nitrate  and  nitric  acid  on  ethyl  nitroacetate  was 
unsuccessful.  W.  A.  D. 

Condensation  Products  from  Glycoluril  and  Formaldehyde. 

Robert  Behrend,  Eberhard  Meyer, and  Franz  Rusche  ( Annalen ,  1905, 
339,  1  —  37). — In  the  preparation  of  glycoluril  from  glyoxal  and 
carbamide,  by-products  are  produced,  especially  when  too  small  a 
quantity  of  carbamide  is  used  :  the  compound  CnHlsO10N6,H2O,  formed 
from  carbamide  (3  mols.)  and  glyoxal  (4  mols.),  is  an  amorphous, 
brownish-yellow  substance;  the  compound  C20H3(.O19N12,  from 
carbamide  (6  mols.)  and  glyoxal  (7  mols.),  is  a  brownish-yellow  powder; 
both  substances  are  soluble  in  alkali  hydroxides. 

When  heated  with  formaldehyde  in  solution  in  hydrochloric  acid, 
glycoluril  condenses  to  form  two  compounds  according  to  the  quantity 
of  formaldehyde  used.  The  compound  C16H180„N12,  formed  from 
3  mols.  of  glycoluril  and  4  mols.  of  formaldehyde,  is  a  white  powder  ; 
it  is  converted  by  further  treatment  with  formaldehyde  into  the 
compound  C18H;i806N12,  which  is  also  formed  directly  from  3  mols.  of 
formaldehyde  and  1  mol.  of  glycoluril.  The  substance  first  mentioned 
is  decomposed  by  warming  with  concentiated  sulphuric  acid,  yielding 
the  compound  C]0HuO4N-,2H2O,  which  crystallises  in  needles,  losing 
water  at  100°.  This  compound  is  exceedingly  stable  and  forms  a 
series  of  additive  compounds  with  inorganic  salts.  With  potassium 

9  9  2 


420 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


permanganate,  it  yields  a  substance  crystallising  in  red  or  violet  rods, 
with  potassium  bromide  the  compound  3C10H13O6N7,2KBr,5H2O, 
crystallising  in  colourless  rods,  with  ammonium  chloride  the 
compound  3C10H15O6N7,2NH4Cl,10H2O,  forming  regular  crystals, 
with  silver  nitrate  the  compound,  3C10H15O6N7,AgNO3,6H2O, 
crystallising  in  six-sided  prisms,  with  chromic  acid  the  compound 
Ci0Hi5O0N7,H2CrO4,H2O,  forming  ruby-red  crystals,  with  potassium 
chromate  the  compound  2C10H13OGN7,K2CrO4,5H2O,  forming  straw- 
yellow  crystals,  with  potassium  dichromate  the  compound 

5C40H13O0N7,2K2Cr2O7,  _ 

crystallising  in  orange-red  needles,  with  potassium  ferrocyanide  the 
compound  7C10H13OGN7,2K4Fe(CN)G,10H2O,  crystallising  in  white 
needles,  with  potassium  ferricyanide  the  compound 

7C10H15O0Nr,2K,Fe(CNV 

crystallising  in  yellow  rods,  with  platinic  chloride  the  compound 
7C10H13OGN7,2H2PtCl6,20H2O,  crystallising  in  yellow  prisms,  and 
with  sodium  aurichloride  the  compound  C10H]3O6N7,NaAuCl4,5H2O, 
forming  golden-yellow  crystals.  Many  organic  dyes  yield  coloured 
precipitates  with  this  compound. 

Glycoluril  does  not  condense  with  carbamide  in  alkaline  solution, 
but  the  glycoluril  is  obtained  from  the  mixture  in  the  form  of  leaflets, 
and  not  in  the  usual  needles  or  octahedra.  K.  J.  P.  O. 

Condensation  of  isoDialuric  Acid  with  Thiocarbamide. 

Richard  Bartling  ( Annalen ,  1905,  339,  37 — 40.  Compare  Abstr., 
1901,  i,  262). — By  oxidation  with  nitric  acid  of  the  condensation 
product  from  isodialuric  acid  and  thiocarbamide,  Vogel  ( loc .  cit.)  has 
obtained  a  compound  which  was  thought  to  be  identical  with  dilituric 
acid.  A  more  extended  investigation  has  confirmed  this  supposition. 
It  appears,  however,  that  the  compound  produced  is  not  the  free  acid, 
but  the  ammonium  salt,  C4HG05N4  ;  the  salt  is  not  decomposed  by 
nitric  acid.  The  identity  of  this  salt  with  ammonium  diliturate, 
prepared  by  other  methods,  was  shown  by  crystallographic  measure¬ 
ments  and  by  the  solubility  in  water.  Characteristic  ferrous  and 
barium  salts  were  also  obtained.  K.  J.  P.  0. 

Cyanogen  Bromide  and  Hydroxylamine.  II.  Heinrich 
Wieland  ( Ber .,  1905,  38,  1445 — 1461.  Compare  Abstr,,  1904,  i,  628). 
— The  reaction  between  cyanogen  bromide  and  free  hydroxylamine  in 
alcoholic  ethereal  solution  at  the  ordinary  temperature  is  violent  and 
almost  explosive ;  it  proceeds  mainly  according  to  the  equation 
2CNBr  +  2NH2*OH  =  HCN  +  N2  +  C02  +  NH4Br  +  HBr.  The  reaction 
is  largely  modified  by  working  at  —  20°  with  the  compounds  dissolved 
in  a  mixture  of  methyl  alcohol  and  ether  free  from  water,  when  a 
75  per  cent,  yield  of  dihydroxyguanidine  hydrobromide , 

OH*ISrH*C(:iSrH)*]SrH-OH,HBr, 

may  be  obtained.  It  is  probably  formed  as  follows:  CNBr  + 
NH2-OH  =  CN-NH-OH  +  HBr ;  OH-NH-CN  +  NH2*OH,HBr  = 
OH*NH’C(!NH)*NH*OH,HBr,  and  may  be  freed  from  ammonium 
bromide  by  solution  in  methyl  alcohol  and  ether.  It  crystallises  in 
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colourlesss,  flat,  hygroscopic  needles,  decomposes  slowly  at  about  95°, 
rapidly  at  120°,  and  is  insoluble  in  benzene,  ether,  or  chloroform.  It  is 
stable  in  the  presence  of  acids  and  possesses  strong  reducing  properties. 
With  ferric  chloride,  its  solutions  give  a  bluish-black  coloration, 
rapidly  changing  to  green.  When  reduced  with  aluminium  amalgam, 
it  yields  methylamine ;  with  stannous  chloride,  ammonia.  The  blood- 
red  alkaline  solution  changes  to  orange,  and  from  this  solution  the 
following  compounds  have  been  isolated  :  azoxydicarbonamide  dioxime, 
ammonium  dmonitrosotetrahydrotetrazine,  and  hydrazodicarbonamide. 

Azoxydicarbonamide  dioxime , 

oh-n:c(nh2)*no:n-c(nh2):n-oh, 

is  precipitated  when  the  alkaline  mixture  is  carefully  treated  with 
nitric  acid.  It  crystallises  from  water  at  60°  as  an  orange-red  powder, 
decomposing  at  99°,  is  insoluble  in  organic  solvents,  and  dissolves  in 
hot  water,  but  slowly  decomposes.  It  gives  a  brownish- violet  coloration 
with  ferric  chloride  and  does  not  show  Thiele’s  azo-reaction  (Abstr., 
1892,  1429).  As  a  base,  it  dissolves  in  acids,  but  the  solutions 
immediately  undergo  decomposition.  The  silver ,  lead ,  and  mercuric 
salts  have  been  obtained  as  dark  precipitates.  On  reduction  with 
hydrogen  sulphide,  the  azoxy-compound  yields  a  readily  soluble, 
colourless  %dra£0-compound  melting  and  decomposing  at  190°. 

Ammonium  diisonitrosotetrahydrotetrazine , 

oh-n:  c<^= JJ>c:n,°nh4> 

is  found  in  the  filtrate  from  the  azoxy-compound,  and  may  also  be 
obtained  by  the  action  of  ammonia  or  sodium  hydrogen  carbonate  on 
the  salts  of  dihydroxy  guanidine.  It  forms  feathery,  carmine-red 
crystals  which  explode  at  158°;  when  acidified,  a  yellow  solution  of 
the  free  hydroxyl  compound  is  obtained,  but  so  far  this  has  not  been 
isolated.  When  warmed  with  acids,  nitrous  acid  is  formed,  and  this 
probably  accounts  for  the  fact  that  the  compound  gives  Thiele’s  azo¬ 
reaction.  Coloured  precipitates  of  silver ,  copper,  and  mercuric  deriv¬ 
atives  have  been  obtained. 

Hydrazodicarbonamide  (Thiele,  Abstr.,  1892,  1298,  1429)  usually 
accompanies  the  ammonium  salt  described  above  and  is  most  readily 
obtained,  together  with  potassium  cyanate,  by  the  action  of  alcoholic 
potassium  hydroxide  on  dihydroxyguanidine. 

Aminomethylnitrosolic  acid ,  NOC(NH2)IN*OH,  obtained  by  the 
reaction  of  cyanogen  bromide,  hydroxylamine,  and  alcoholic  potassium 
hydroxide,  better  by  the  action  of  methyl-alcoholic  potash  on  dihydroxy¬ 
guanidine  hydrobromide  or  by  the  oxidation  of  the  hydrobromide, 
crystallises  from  pure  ether  in  large,  flat,  green  plates,  which  decompose 
with  violence  at  38°.  The  potassium  salt,  CH202N3K,  crystallises 
from  80  per  cent,  alcohol  in  brilliant,  steel-blue  needles,  which 
decompose  at  213°  or  explode  at  220°.  It  is  not  decomposed  by  dilute 
alkalis,  but  concentrated  alkalis  yield  ammonia  and  hydrocyanic  and 
carbonic  acids.  The  silver ,  copper ,  zinc ,  and  ammonium  salts  have 
been  prepared  and  also  a  complex  mercuric  salt.  The  acid  liberates 
iodine  from  acidified  potassium  iodide  and  sulphur  from  hydrogen 
sulphide,  and  like  Piloty  and  von  Schwerin’s  nitroso-compounds  ( Abstr., 
1901,  i,  516)  may  be  used  in  place  of  nitrous  acid  for  diazotising. 
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The  benzoate ,  N0*C(NH2)I]Sr*0‘C0Ph,  forms  glistening,  green  plates, 
which  melt  and  decompose  at  119°.  J.  J.  g. 

Action  of  Oxalic  Acid  on  Lead  Perrocyanide.  Auguste 
Leuba  (Ann.  Chim.  anal 1905,  10,  143 — 145). — When  lead  ferro- 
cyanide  is  boiled  with  solution  of  oxalic  acid  with  free  access  of  air,  a 
golden-yellow  liquid  is  obtained  and  an  insoluble  residue  of  mixed 
white  and  blue  substances  is  formed.  The  latter  consists  of  lead  oxalate 
and  Prussian  blue,  whilst  the  colour  of  the  liquid  is  due  to  ferrous 
oxalate  dissolved  in  excess  of  the  oxalic  acid.  A  strong  odour  of 
hydrogen  cyanide  is  also  perceptible.  The  reaction  may  be  expressed 
by  the  following  formulae  :  (1)  Pb2Fe(CN)G  +  20204H2  —  2PbC204  + 
H4Fe(CN)G;  (2)  7H4Fe(CN)fl  +  02  =  2H2U  +  24HCN  +  Fe4[Fe(CN)A  ; 
(3)  H4Fe(Clsr)6  +  C204  H2  =  6HCN  +  FeC204.  L.  de  K. 

Action  of  Ammonium  Chloride  on  Potassium  Perricyanide. 

Jon.  Matuschek  ( Chem .  Zeit .,  1905,  29,  439 — 440). — The  cyanide, 
K(NH4).2Fe(CN)6,  is  formed  by  the  action  of  ammonium  sulphate  or 
of  ammonium  chloride  on  potassium  ferricyanide,  whilst  the  cyanide, 
(NH4)3Fe(CN)6,  is  produced  as  an  intermediate  product,  thus, 
2KaFe(CN)fl  +  3(NH4)2S04  -  3K2S04  +  Fe(CN)6,2(lSrH4)3. 

By  prolonged  boiling  of  a  solution  containing  the  cyanide, 

K(NH4)2Fe(CN)6, 

in  presence  of  potassium  ferricyanide  and  ammonium  chloride,  potass¬ 
ium  ferrocyanide  is  produced  owing  to  the  dissociation  of  the  ammonium 
chloride,  thus, 

12[K3Fe(CN)6]  +  16NH3  =  9[K4Fe(CN)„]  +  3[(NH4)4Fe(CN)fi]  +  4N  ; 
the  hydrogen  chloride,  formed  by  the  dissociation  of  the  ammonium 
chloride,  liberates  hydroferrocyanic  and  hydroferricyanic  acids  from 
their  respective  salts  present,  and  then  Prussian  blue  is  formed. 

A.  McK. 

Methylazoimide.  Otto  Dimroth  and  Wilhelm  Wislicenus  (Ber.} 
1905,  38,  1573 — 1576). — Crude  sodium  azoimide  (Dennis  and  Browne, 
Abstr.,  1904,  ii,  558)  is  dissolved  in  water,  the  solution,  after  being 
freed  from  ammonia  by  a  current  of  air,  is  gently  warmed  in  a  reflux 
apparatus,  and  methyl  sulphate  added  drop  by  drop  ;  the  methylazo¬ 
imide  evolved  is  passed  over  calcium  chloride  and  soda-lime  and  con¬ 
densed  in  a  cooled  U-tube.  Methylazoimide ,  MeN3,  is  a  colourless 
liquid,  which  boils  at  20 — 21°,  has  an  ethereal  but  unpleasant  odour, 
explodes  when  heated  above  500°,  and  has  a  sp.  gr.  0*869  at  8°/ 15°. 

G.  Y. 

Organic  Silicon  Compounds.  Fritz  Taurke  ( Ber .,  1905,  38, 
1661 — 1670). — The  following  compounds  are  prepared  by  the  inter¬ 
action  of  silicon-chloroform  and  the  corresponding  alcohol. 

Propyl  orthosilicoformate ,  SiH(OPr)3,  is  a  transparent,  colourless, 
strongly-smelling  liquid  with  a  sweet  taste  ;  it  boils  at  191 — 192°  and 
has  a  sp.  gr.  0*885  at  19*5°/ 4°.  Butyl  orthosilicoformate  distils  at 
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240 — 242° ;  amyl  orthosilicoformate  boils  at  300 — 305°  and  has  a 
sp.  gr.  0'895  at  15°/4°. 

Silicotetraisoamyl,  Si(C5Hn)4,  prepared  by  the  interaction  of 
silicon  tetrachloride,  sodium,  and  isoamyl  chloride,  is  a  colourless, 
odourless  liquid  boiling  at  275°.  Silicotriisoctmyl  hydride ,  SiH(C5Hu)3, 
is  a  colourless  liquid  boiling  at  245°,  which  burns  with  a  luminous 
flame  ;  silicotriisoamyl  oxide ,  Si2(C5Hn)dO,  is  a  glycerine-like,  colour¬ 
less  oil,  which  fluoresces  faintly  and  distils  at  360 — 370°.  Silico¬ 
triisoamyl  bromide  is  a  heavy,  yellow,  fuming  liquid  boiling  at 
278—280°. 

Triisoamylsilicol ,  OH*Si(C5Hn)3,  prepared  by  the  action  of  aqueous 
ammonia  on  the  bromide,  is  a  clear  liquid  of  characteristic  odour, 
boiling  at  269 — 270°.  Silicotriisobutyl  hydride  boils  at  204 — 206°; 
the  corresponding  bromide  is  a  yellow,  fuming  liquid,  heavier  than 
water,  which  boils  at  245°. 

Silicon  tetrachloroethoxide ,  Si(OC2H4Cl)4,  prepared  by  the  inter¬ 
action  of  glycol  with  silicon  tetrachloride,  whereby  ethylenechloro- 
hydrin  is  formed,  and  further  treatment  of  this  with  silicon  chloride, 
boils  at  177 — 180°  under  8  mm.  pressure.  Silicon  tetrachloropropoxide , 
Si(OC3H0Cl)4,  boils  at  176°  under  4  mm.  pressure. 

By  the  interaction  of  silicon  chloride  and  ethylene  glycol,  a  colour¬ 
less,  amorphous  compound ,  2Si02,C2H4(0H)2,  is  obtained. 

Several  statements  with  regard  to  silicon  compounds  in  chemical 
literature  are  corrected.  E.  F.  A. 

Grignard’s  Reaction  with  Dihaloids.  Felix  B.  Ahrens  and 
Adolf  Stapler  ( Ber .,  1905,  38,  1296 — 1298.  Compare  Grignard  and 
Tissier,  Abstr.,  1901,  i,  316). — The  action  of  ethylene  dibromide  on 
magnesium  in  ethereal  solution  leads  to  the  formation  of  the  additive 
compound,  C2H4Br2Mg,C4H10O,  which  separates  in  grey,  transparent 
crystals,  and  yields  ether  and  ethyl  bromide  with  water,  and  the 
crystalline  additive  compound,  MgBr’O’CHPh'CH^CH^BrjQ^HjgO, 
when  shaken  with  benzaldehyde  in  ethereal  solution.  In  the  presence 
of  small  quantities  of  iodine,  the  action  leads  to  the  formation  of 
magnesium  bromide  and  an  oil ,  which,  with  benzaldehyde,  forms 
MgBr*0,CHPh*CH2*CH2*CHPh*0*MgBr,  which  is  obtained  as  a 
yellow  powder  and  melts  at  160 — 164°.  These  magnesium  derivatives 
of  ethylene  dibromide  yield  similar  compounds  with  other  aromatic 
aldehydes. 

In  ethereal  solution,  in  presence  of  iodine,  trimethylethylene  di¬ 
bromide  and  magnesium  form  a  crystalline  substance  (magnesium 
bromide  1)  and  an  oil,  which,  with  benzaldehyde,  yields  a  white, 
crystalline  poivder,  MgBr*O*CHPh*0HMe’CMe2Br,  sintering  at  185°. 

G.  Y. 

Friedel  and  Crafts’  Reaction.  V.  Formation  of  Dichloro- 
diphenylmethane  by  the  Action  of  Carbon  Tetrachloride  on 
Benzene.  Jacob  Boeseken  (Rec.  Trav .  chim .,  1905,  24,  1 — 5.  Com¬ 
pare  Abstr.,  1903,  i,  617,  and  1904,  i,  384). — When  benzene  is  added 
gradually  to  a  mixture  of  aluminium  chloride  and  carbon  tetra¬ 
chloride,  a  liquid  additive  product  of  dichlorodiphenylmethane  and 
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aluminium  chloride  is  formed,  which  on  further  treatment  with  benzene 
furnishes  triphenyl  methane  chloride,  and  when  washed  with  water 
yields  dichlorodiphenylmethane.  The  yield  of  the  latter  by  this 
process  is  from  80  to  90  per  cent,  of  the  theoretical. 

Toluene  under  the  same  conditions  yields  a  mixture  of  dichloro- 
ditolylmethanes  in  which  the  para- derivative  predominates.  With 
xylene,  a  certain  amount  of  resinification  occurs,  but  the  crude  product, 
when  warmed  with  acetic  acid,  yields  an  oil  which  boils  at  202°  under 
8  mm.  pressure,  and  is  probably  1:3:1':  3'-tetramethylbenzophenone 
and  may  be  identical  with  the  dixylyl  ketone  prepared  by  Killiet  and 
Ador  (J.  pr.  Ghem .,  1890,  41,  9).  With  anisole,  only  traces  of  the 
corresponding  dimethoxybenzophenone  are  produced,  probably  as  the 
result  of  the  formation  of  a  resistant  additive  product  of  anisole 
and  aluminium  chloride.  T.  A.  H. 

Friedel  and  Crafts’  Reaction.  VI.  Jacob  Boeseken  (Bee.  Trav. 
chim .,  1905,  24,  6 — 18.  Compare  Abstr.,  1900,  i,  349  ;  1901,  i,  474; 

1903,  i,  617,  626  ;  1904,  i,  384;  this  vol.,  i,  268,  and  preceding 

abstract). — It  is  shown  that  this  reaction  can  only  proceed  when  the 
halogen  atom  of  the  haloid  used  can  be  rendered  active  by  the 
catalytic  agent.  The  activity  and  the  quantity  of  the  latter  required 
in  any  particular  case  are  determined  by  the  possibility  of  the  formation 
of  additive  compounds  from  the  parent  substances  or  the  resulting 
product  and  the  catalytic  agent.  Condensations  illustrating  these 
points  are  referred  to  in  the  original.  T.  A.  H. 

Preparation  and  Nitration  of  m-Ethyltoluene.  Edward 
Bartow  and  A.  W.  Sellards  (J.  Amer.  Client.  Soc .,  1905,  27, 
369 — 373). — A  method  is  described  for  the  preparation  of  771-ethyl- 
toluene  by  a  modification  of  the  Fittig  synthesis. 

Dinitro  vb-ethyltoluene ,  prepared  by  slowly  adding  m-ethyltoluene 
to  fuming  nitric  acid  cooled  in  a  freezing  mixture,  forms  an  oil  which 
undergoes  decomposition  when  heated,  but  can  be  distilled  with  steam. 
On  reduction  with  tin  and  hydrochloric  acid,  a  small  quantity  of  a 
diamine  is  formed  which,  when  treated  with  nitrous  acid,  gives  a 
compound  analogous  to  Bismarck  brown,  thus  indicating  that  the 
amino-groups  are  in  the  meta-position. 

s-Trinitro-m-ethyltoluene ,  prepared  by  adding  m-ethyltoluene  to 
fuming  nitric  acid  and  warming  the  product  with  a  mixture  of  fuming 
nitric  and  concentrated  sulphuric  acids,  forms  nearly  colourless  crystals 
and  melts  at  86°.  E.  G. 

o-Fluoronitrobenzene  and  other  Aromatic  Fluoro-derivatives. 

M.  Holleman  (Rec.  Trav.  chim.,  1905,  24,  26 — 32.  Compare  Abstr., 

1904,  i,  232  and  486,  and  this  vol.,  i,  41). — o-Fluoronitrobenzene,  pre¬ 
pared  by  oxidising  with  copper  sulphate  the  4-fluoro-3-nitrophenyl- 
hydrazine  obtained  by  reducing  the  product  of  the  diazotisation  of 
4-fluoro-3-nitroaniline,  boils  at  115*5°  under  22  mm.  pressure,  solidi6es 
on  refrigeration,  and  then  melts  at  -  8°. 

4-Fluoro-3-nitrobenzenesulphonic  acid  may  be  prepared  by  sul- 
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phonating  fluorobenzene  and  nitrating  the  sulphonic  acid  obtained  ;  it 
is  not  altered  by  steam  and  sulphuric  acid  at  180 — 200°. 

o  -  Fluor  obenzoic  acid  may  be  prepared  by  the  oxidation  of  o-fluoro- 
toluene ;  it  melts  at  119 — 120°,  and  does  not  lose  the  fluorine  atom 
when  heated  with  ammonia  and  calcium  chloride  at  200°. 

T.  A.  H. 

Iodoso-,Iodoxy-,andIodonium  Compounds  froms-Iodoxylene. 
Conrad  Willgerodt  and  Friedrich  Sciimierer  ( Ber .,  1905,  38, 
1472 — 1478). — Full  details  for  the  preparation  of  s-xylidine  are  given. 
A  quantitative  yield  of  aceto-4-m-xylidide  is  obtained  when  the  base 
is  boiled  with  3  equivalents  of  acetic  acid  for  7  hours.  A  good 
yield  of  6-nitro-2  : 4-dimethylacetanilide  is  obtained  when  the  above 
acetyl  derivative  is  nitrated  with  5  times  its  weight  of  fuming  nitric  acid 
of  sp.  gr.  1*48  at  a  low  temperature;  when  hydrolysed  with  concen¬ 
trated  sulphuric  acid  for  10  minutes  at  125°,  it  yields  the  correspond¬ 
ing  nitroxylidine,  from  which  the  amino-group  may  be  eliminated  in 
the  usual  manner ;  the  s-nitroxylene  thus  obtained  yields  s-xylidine  on 
reduction. 

s-Iodoxylene  yields  a  dicldoride ,  CGH3Me2*ICl2,  in  the  form  of 
yellow,  compact  needles  decomposing  at  70°.  When  kept  in  a 
stoppered  vessel,  it  loses  the  whole  of  its  chlorine  within  12 — 14 
hours. 

The  mdoso-compound  has  been  obtained  in  an  amorphous  form 
only.  The  acetate ,  C6H3Me2*I(OAc)2,  crystallises  in  colourless  prisms 
melting  at  181°,  the  basic  sulphate ,  [CGH3Me2'I(0H)]2S04,  is  ex¬ 
tremely  unstable  and  melts  and  decomposes  at  120°  The  basic  nitrate , 
CGH3Me2*I(0H)‘N03,  forms  a  yellow  powder  decomposing  at  122°. 

s-Iodoxyxylene,  C6H3Me2*I02,  crystallises  from  hot  water  in  plates 
and  explodes  at  216°. 

Di-s-xylyliodonium  hydroxide ,  I(C6H3Me2)2*OH,  obtained  by  decom¬ 
posing  a  solution  of  the  iodide  with  silver  oxide  and  evaporating  in  a 
desiccator,  crystallises  in  beautiful  white  needles,  and  is  the  only 
iodonium  hydroxide  so  far  obtained  as  a  solid. 

The  iodide ,  I(CGH3Me2)2*I,  decomposes  at  164°,  the  bromide  crystal¬ 
lises  in  pale  yellow  leaflets  and  melts  at  198°.  The  chloride  melts  at 
186°,  and  the  dichromate ,  [I(C6H3Me2)2]2Cr207,  forms  orange-yellow 
plates  and  explodes  at  172°. 

Iodo-dis-xylyliodonium  iodide ,  I(CGH3Me2)(C6H2IMe2)*I,  obtained  by 
Hartmann  and  Meyer’s  method  (Abstr.,  1894,  i,  242),  forms  yellow 
plates  melting  at  125°  The  bromide  melts  at  149°,  the  chloride  at 
141°,  and  the  dichromate  explodes  at  95°.  J.  J.  S. 

Intramolecular  Oxidation  of  a  Thiol  (SH)  Group  joined  to 
a  Benzene  Nucleus  by  a  Nitro-group  in  the  ortho-Position. 

Jan  J.  Blanksma  (Rec.  Trav.  chim .,  1905,  24,  46 — 52). — It  is  shown 
that  in  the  conversion  of  trinitro-i//-cumene  into  nitro  i^-cumidine- 
sulphonic  acid  (Mayer,  Abstr.,  1887,  659,  953),  by  the  action  of 
ammonium  sulphide,  ammonium  nitrite  is  formed,  and  consequently 
one  of  the  N02-  groups  must  be  replaced  without  previous  reduction  by 
an  -SH  group  (compare  Abstr.,  1901,  i,  460),  which  is  subsequently 
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oxidised  to  -HS09  by  the  -N02  group  in  the  ortho-position  relative  to 
it.  This  observation  is  confirmed  by  the  fact  that  sodium  hydrogen 
sulphide  or  sodium  sulphide  may  be  used  in  place  of  ammonium  sulphide 
to  effect  the  reduction. 

Nitro-i//-cumidinesulphonic  acid,  when  heated  with  water  in  a  closed 
tube  at  180°,  yields  nitro  ^  cumene  ;  both  these  substances  are  con¬ 
verted  by  bromine  in  acetic  acid  into  %-bromo-5-nitro-\p-cumidine ,  which 
crystallises  in  bright  yellow  needles  and  melts  at  150°. 

2 : 3  : 5-Trinitro-jo-xylene  behaves  similarly  when  reduced  with 
ammonium,  sodium,  or  sodium  hydrogen  sulphides.  The  nitro-/)- 
xylidinesulphonic  acid  so  obtained  (Fittig,  Ahrens,  and  Mattheides, 
Annalen ,  1 867, 147,  24),  when  heated  with  water  in  a  closed  tube  at  180°, 
yields  nitro-p-xylidine.  When  trinitro^-xylene  is  treated  with  sodium 
methoxide  and  methyl  alcohol,  it  yields  3  :  b-dinitro-2-methoxy -^-xylene , 
0Me'C6HMe2(ISr02)2,  which  separates  from  alcohol  in  almost  colourless 
needles,  melts  at  60°,  and  on  nitration  yields  trinitromethoxy-^-xylene 
(m.  p.  146°)  ;  the  latter  with  ammonium  sulphide  yields  3-nitro-2- 
methoxy-p-xylidine-ft-sulphonic  acid ,  0Me*C6Me2(N02)(NH2)‘S03H, 
which  forms  colourless  crystals,  melts  at  252°,  and,  by  heating  with 
water  at  180°  in  a  closed  tube,  is  converted  into  3-nitro-2-methoxy-\)- 
xylidine,  melting  at  98°.  Trinitro-jo-xylene,  when  warmed  with 
methylamine  (2  mols.)  in  alcohol  in  a  closed  tube,  yields  3  :  5 -dinitro- 
2-methylamino-ip-xylene,  which  forms  slender  orange  crystals  and  melts  at 
175°;  the  corresponding  ethylamino- derivative  melts  at  133°.  Both 
these  substances  on  nitration  yield  colourless,  crystalline  nitroamines 
melting  at  94°  and  36°  respectively. 

o  Nitrothiophenol  is  not  reduced  by  ammonium  sulphide,  whence  it 
appears  that  the  reaction  may  be  favoured  by  the  presence  of  methyl 
groups  in  the  nucleus  ;  it  is  also  accelerated  by  the  action  of  light. 

T.  A.  H. 

Triphenylmethyl.  XI.  Moses  Gomberg  and  Lee  H.  Cone 
( Ber.,  1905,  38,  1333 — 1344.  Compare  Abstr.,  1901,  i,  77,  319,  638, 
690;  1902,  i,  534,  600,  754;  1903,  i,  81,  244 ;  1904,  i,  658,  988).— 
Triphenylmethyl  combines  with  esters  of  the  fatty  acids  to  form  com¬ 
pounds,  probably  of  the  type  R*CO*OR'(CPh9)2,  in  which  oxygen  is 
quadrivalent.  The  compounds  with  propyl,  isobutyl,  and  amyl 
formates,  with  methyl,  ethyl,  and  propyl  acetates,  methyl,  ethyl, 
propyl,  and  amyl  propionates,  methyl  and  ethyl  butyrates,  and  with 
methyl  valerate  and  ethyl  carbonate  were  analysed.  The  hydrocarbon 
does  not  combine,  however,  with  methyl  and  ethyl  formates.  Ethyl 
oxalate,  methyl  malonate,  ethyl  succinate,  and  ethyl  benzoate  also 
combine  with  triphenylmethyl  in  the  proportion  (CPh3)2 :  1  mol.  ester. 
The  compounds  are  crystalline,  and  are  usually  analysed  by  decom¬ 
posing  them  at  temperatures  between  80°  and  120°  in  a  current  of  dry 
carbon  dioxide,  the  residual  triphenylmethyl  being  weighed.  In  the 
analysis  of  the  less  volatile  esters,  the  triphenylmethyl  is  oxidised  to 
the  peroxide. 

Crystalline  compounds  of  triphenylmethyl  with  benzene,  toluene, 
ethylbenzene,  and  the  three  xylenes  were  also  prepared;  in  all  cases, 
the  product  bad  the  composition  (CPh3)2  -p  1  mol.  hydrocarbon.  Tri- 
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phenylmethyl  also  combines  with  a  constituent  of  light  petroleum,  the 
product,  which  is  only  slowly  decomposed  in  a  vacuum,  containing 
about  14  per  cent,  of  the  added  substance;  the  nature  of  the  latter  is 
uncertain,  but  it  approximates  in  composition  to  C6H10. 

On  adding  amylene  to  a  solution  of  triphenylmethyl  in  carbon 
disulphide,  a  crystalline  additive-compound ,  (CPh3).2,C5H10,  separates. 

All  the  additive-compounds  described,  when  subjected  to  the  action 
of  oxygen,  give  triphenylmethyl  peroxide  and  the  corresponding  ester 
or  hydrocarbon ;  they  are  probably  therefore  formed  by  a  mere 
association  of  their  constituents.  W.  A.  D. 

Action  of  Sulphur  on  Aniline  and  Aniline  Hydrochloride. 

Karl  A.  Hofmann  ( Ber .,  1905,  38,  1432 — 1433). — Hinsberg’s 

dithioaniline  (this  vol.,  i,  339)  has  been  previously  obtained  by  the 
author  (Abstr.,  1895,  i,  87).  J.  J.  S. 

Mode  of  Formation  of  Monosubstituted  Urethane  Deriv¬ 
atives.  F.  Bodroux  ( Compt .  rend.,  1905,  140,  1108 — 1109).— 
When  ethyl  carbonate  is  gradually  added  to  an  ethereal  solution  or 
suspension  of  the  magnesium  halogen  compound  of  a  primary  aromatic 
amine,  an  energetic  reaction  takes  place  and  a  derivative  of  urethane 
is  obtained.  From  aniline,  ethyl  phenylcarbamate  is  formed  according 
to  the  equation:  2NHPh*MgI +  CO(OEt).2  + H20  =  NHPh-C02Et  + 
NHgPh  +  OEt'Mgl  +  MgBOH.  The  yield  of  ethyl  phenylcarbamate 
is  increased  from  50  to  80  per  cent,  if  the  ether  is  boiled  for  several 
hours  after  the  addition  of  the  ethyl  carbonate,  or  if  the  latter  is 
added  very  slowly  to  the  boiling  ethereal  solution.  A  small  quantity 
of  s-diphenylcarbamide  is  produced  in  the  change  according  to  the 
equation  :  3NHPh-MgI  +  CO(OEt)9  +  H90  =  C0(NHPh)9  +  NH9Ph  + 
20Et-Mg-I  +  OH-Mgl 

o-  and  ^o-Toluidines  and  /?-naphthylamine  yield  the  corresponding 
urethanes  by  the  same  reaction.  Ethyl  carbonate  has  no  action  on 
the  magnesium  halogen  derivative  of  ammonia.  H.  M.  D. 

Reduction  of  Oximes  and  Hydrazones  with  Zinc  Dust 
and  Glacial  Acetic  Acid.  Hartwig  Franzen  (Ber.,  1905,  38, 
1415 — 1417). —  Benzaldoxime  yields  a  mixture  of  benzylamine  and 
dibenzylamine  when  reduced  with  zinc  dust  and  glacial  acetic  acid  in 
alcoholic  solution.  Similarly,  from  o-chlorobenzaldoxime  a  mixture  of 
o-chlorobenzylamine  and  di-o-chlorobenzylamine  is  obtained,  o -Chloro- 
benzylamine  is  a  yellow  oil,  boiling  at  103 — 104°  under  11  mm.  pres¬ 
sure;  the  hydrochloride  forms  colourless  plates  melting  at  215 — 216°; 
the  picrate  forms  broad,  yellow  needles  and  melts  and  decomposes  at 
217°.  E.  F.  A. 

Preparation  of  Certain  Amines.  Latham  Clarke  ( Amer .  Chem. 
J.,  1905,  33,  496 — 500). — The  following  method  is  recommended  for 
the  preparation  of  dimethyl-p-toluidine.  jt?-Toluidine  is  boiled  with 
methyl  iodide  in  a  reflux  apparatus  for  30 — 40  minutes.  The 
excess  of  methyl  iodide  is  removed  by  distillation,  the  last  portion 
being  expelled  by  passing  a  current  of  air  through  the  warm  liquid. 
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The  product  is  treated  with  a  strong  solution  of  potassium  hydroxide, 
and  the  oily  layer  is  separated  and  dried  with  solid  potassium  hydr¬ 
oxide.  The  oil  is  again  treated  with  methyl  iodide  under  the  same  con¬ 
ditions  as  before ;  the  excess  of  methyl  iodide  is  removed,  potassium 
hydroxide  solution  is  added  to  the  residue,  and  the  oil  which  separates 
is  withdrawn  and  dried  as  before.  On  distilling  the  product,  pure 
dimethyl-^-toluidine  is  obtained.  Dimethyl-o-toluidine  may  be  pre¬ 
pared  in  the  same  manner. 

Methylisoamylamine ,  prepared  by  the  above  method,  is  a  colourless 
liquid  which  boils  at  95°. 

Dimethyli&oamylamine  boils  at  98°  and  has  a  strong  odour. 

The  method  has  also  been  found  to  be  of  value  for  the  preparation 
of  benzyldimethylamine,  but  is  not  suitable  for  the  preparation  of  a- 
and  /^naphthyldimethylamines.  E.  G. 

Evidence  for  the  Possibility  of  Resolving*  an  Optically 
Active  Compound  without  actually  Resolving  it  and  with¬ 
out  the  Aid  of  Optically  Active  Substances.  Ernst  Mohr 
(J.  pr.  Cherny  1905,  [ii],  71,  305 — 357.  Compare  Abstr.,  1904,  i,  653  ; 
1904,  ii,  689  ;  Kipping  and  Hall,  Trans.,  1901,  79,  442  ;  Kipping  and 
Sal  way,  Trans.,  1904,  85,  438). — This  is  chiefly  a  detailed  account  of 
work  previously  published. 

When  boiled  with  6Ar-hydrochloric  acid  for  15  hours  in  a  reflux 
apparatus,  a-phenylethylamine  is  hydrolysed  with  formation  of  ammonia. 
Under  the  same  conditions,  ammonia  is  obtained  also  from  benzhydryl- 
amine  (Darapsky,  Abstr.,  1903,  i,  367). 

Dihydrocinnamoylpiperidide ,  formed  by  the  action  of  dihydrocin- 
namoyl  chloride  on  piperidine  in  anhydrous  ethereal  solution,  is  obtained 
as  a  slightly  yellow  oil  which  partly  solidifies.  The  benzoin  ester  of 
dihydrocinnamic  acid,  formed  by  fusing  the  acid  chloride  with  benzoin 
or  by  boiling  these  substances  with  sodium  carbonate  in  benzene  solution, 
melts  at  61 — 64°.  The  &e?i^amfc/e,CH2Ph,CH2'CO*NH*CH2Ph, formed 
by  boiling  the  acid  chloride  with  benzylamine  and  sodium  carbonate  in  a 
neutral  solvent,  crystallises  from  hot  alcohol  or  light  petroleum  in 
slender,  white  needles  or  narrow  leaflets,  or  on  slow  evaporation  in  rosettes 
of  plates.  The  a-phenylethylamide ,  formed  in  the  same  manner  as  the 
benzylamide,  crystallises  in  white  needles,  is  easily  soluble  in  organic 
solvents,  and  is  hydrolysed  when  boiled  for  20  hours  with  flW-hydro- 
chloric  acid,  but  not  with  alcoholic  potassium  hydroxide. 

Ethyl  benzylmalonate  has  nD  1*487 — 1*490  at  13 — 19°;  ethyl  benzyl- 
ethylmalonate  boils  at  173°  under  12*5  mm.  or  at  184°  under  18  mm. 
pressure,  has  nD  1*488 — 1*490  at  13 — 19°,  and  on  hydrolysis  with 
alcoholic  potassium  hydroxide  yields  benzylethylmalonic  acid,  which 
forms  a  white,  crystalline  mass,  melts  at  104 — 114°,  and  commences  to 
lose  carbon  dioxide  at  128°.  Benzylethylacetic  acid  is  formed  by  heat¬ 
ing  the  malonic  acid  at  145°,  and  finally  at  180 — 190° ;  the  chloride  is 
best  formed  by  the  action  of  thionyl  chloride  on  the  acid. 

The  mixture  of  two  racemic  modifications  of  a-phenylethylamides  of 
benzylethylacetic  acid,  obtained  by  the  action  of  benzylethylacetyl 
chloride  on  a-phenylethylamine  in  presence  of  sodium  carbonate  in 
ethereal  solution,  yields  on  recrystallisation  from  light  petroleum  15 ‘6 
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per  cent,  of  the  less  fusible  and  55*8  of  the  more  fusible  isomeride.  The 
modification  melting  at  112°  crystallises  in  long,  thin,  white,  glisten¬ 
ing  needles,  is  slightly  soluble  in  cold  light  petroleum,  but  easily  so  in 
other  organic  solvents,  has  [a]D  less  than  +  0T05°,  and,  when  boiled 
for  37  hours  or  heated  in  a  sealed  tube  at  110 — 132°  for  21  hours, 
with  hydrochloric  acid  of  sp.  gr.  1*093,  is  hydrolysed  to  the  extent  of 
41  or  63  per  cent,  respectively,  yielding  benzylethylacetic  acid,  but  only 
little  a-phenylethylamine.  The  racemic  modification  melting  at 
87 — 88°  crystallises  in  sheaves  of  slender,  white,  silky  needles,  is  more 
easily  soluble  in  light  petroleum  than  is  its  isomeride,  and  is  hydrolysed 
to  the  extent  of  21  per  cent,  when  boiled  for  28  hours  with  hydro¬ 
chloric  acid  of  sp.  gr.  1*093,  or  to  82  per  cent,  when  heated  with 
hydrochloric  acid  of  sp.  gr.  1*110  at  110 — 150°  for  20'5  hours  in  a 
sealed  tube.  G.  Y. 


Condensation  of  Benzylideneaniline  with  Ethylacetone- 
dicarboxylate.  Charles  Mayer  {Bull.  Soc.  chim .,  1905,  [in],  33, 
498 — 500.  Compare  Abstr.,  1904,  i,  832). — Schiff  (Abstr.,  1898,  i, 
237)  has  found  that  when  ethyl  acetonedicarboxylate  is  treated  with 
benzylideneaniline  the  additive  product, 

C0[CH(CO2Et)-CHPh*NHPh]2, 

is  formed.  The  author  has  repeated  this  work,  and  finds  that,  when 
the  reaction  takes  place  in  benzene  solution,  SchifFs  additive  product 
(m.  p.  134°)  is  obtained,  but  that  when  alcohol  is  employed  as  a  solvent 
the  substance  formed  is  probably  ethyl  triphenylpiperidonedicarboxylate , 


NPh<CHPh-CH((C02E?)>CO’  althouSh  ifc  may  have  the  constitu¬ 
tion  NHPh*CHPh-CH(C02Et)*C0-C(C02Et):CHPh.  This  crystallises 
in  large,  colourless  lamellae,  melts  at  124°,  and  is  very  soluble  in  benz¬ 
ene  or  ether,  less  so  in  alcohol.  This  substance  may  also  be  obtained 
by  boiling  Schiff’ s  additive  product  with  alcohol.  The  author  considers 
that  SchifFs  opinion  that  the  additive  product  exists  in  three  forms  is 
not  justified,  and  he  points  out  that  the  same  question  has  arisen  with 
regard  to  the  similar  product  formed  with  benzylideneaniline  and  ethyl 
acetoacetate  (Babe,  Abstr.,  1903,  i,  62).  T.  A.  H. 


Condensation  of  Phenol  with  Formaldehyde.  Fritz  Henschke 
(D.R.-P.  157553  and  157554). — When  an  alkaline  solution  of  phenol  is 
heated  with  formaldehyde  at  100°  in  an  autoclave,  a  solution  is 
obtained  which  has  strong  antiseptic  properties  and  is  free  from 
the  odour  of  phenol.  Acids  precipitate  a  bulky,  pale-yellow  powder, 
insoluble  in  water  or  chloroform,  soluble  in  alcohol,  acetone,  dilute 
sodium  hydroxide,  or  ammonia.  It  decomposes  on  heating  or  on  boil¬ 
ing  its  alkaline  solution. 

When  iodine  is  added  to  the  above  alkaline  solution,  followed  by  an 
acid,  a  compound  is  obtained  in  which  the  iodine  is  combined  organic¬ 
ally.  C.  H.  D. 

Picric  Acid  and  4 : 0-Dinitro-2-aminophenol  (Picramic  Acid). 
Jules  Aloy  and  A.  Frebault  {Bull.  8oc.  chim.,  1905,  [iii],  33, 
495 — 498.  Compare  Abstr.,  1904,  i,  870). — Methods  for  the  prepara- 
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tion  of  picramic  acid  from  picric  acid  by  the  use  of  (1)  zinc  and 
ammonia  solution  and  (2)  sodium  hyposulphite  as  reducing  agents  are 
described. 

2-Chloro-4  :  6-dinitrophenol,  prepared  by  Prud’homme  and  Rabaut’s 
method  (Abstr.,  1892,  705),  melts  at  109°;  it  usually  contains  a  small 
quantity  of  a  crystalline  substance  which  sublimes  at  115 — 120°. 

The  first  product  of  the  diazotisation  of  picramic  acid  decomposes 
giving  rise  to  a  yellow,  crystalline  substance,  which  melts  at  168—169° 
and  is  highly  inflammable  and  explosive. 

Picric  acid  may  be  detected  in  solutions  containing  only  one  part  of 
the  acid  in  100,000  by  the  coloration  produced  on  addition  of  sodium 
hyposulphite  in  presence  of  ammonia.  T.  A.  H. 

Dinitro-derivatives  of  ^-Aminophenol.  Frederic  Reverdin 
and  Auguste  Dresel  (Aer.,  1905,  38,  1593—1599.  Compare  this 
vol.,  i,  51). — Dinitro-'p-acetylaminophenyl  acetate ,  formed  by  nitration 
of  ^-acetylaminophenyl  acetate  with  nitric  acid  of  sp.  gr.  1*52  at  -  10°, 
crystallises  in  slender,  white  needles,  melts  at  223 — 224°,  and  is 
hydrolysed  by  acids  to  3  :  5-dinitro-4-aminophenol, melting  at  230 — 231°, 
by  sodium  carbonate  in  aqueous  solution  to  3  :  5-dinitro-4-acetylamino- 
phenol  melting  at  182°. 

3:2':  k'-Trinitro-i-hydroxydiphenylamine ,  formed  by  heating  2-nitro- 
4-aminophenol  with  l-ehloro-2  :  4-dinitrobenzene  in  alcoholic  solution, 
crystallises  in  orange  leaflets,  melts  at  232 — 233°,  and  forms  a  yellow, 
crystalline  sodium  salt  and  an  acetyl  derivative  which  crystallises  in 
lemon-yellow  prisms  and  melts  at  167 — 168°. 

2  :  i-Dinitrophenyl  3-nitro-i-aminophenyl  ether  is  formed  by  the 
action  of  l-chloro-2 : 4-dinitrobeozene  on  3-nitro-4-aminophenol  in 
alcoholic  solution  ;  it  crystallises  in  yellow  leaflets  and  melts  at  188°. 

3  : 5-Dinitro-4-aminophenol  crystallises  in  glistening  leaflets  or  long, 
red  needles,  depending  on  the  concentration  of  the  solution,  sublimes 
at  150°,  and  dissolves  in  aqueous  alkali  hydroxides  or  carbonates  to  a 
violet  solution  which  becomes  red  and  finally  brown.  With  1-chloro- 
2  :  4-dinitrobenzene  it  yields  the  ether ,  C6H3(N02)2,0*C6H2(N02)2*NH2, 
which  crystallises  in  lemon-yellow  needles,  melts  at  225 — 226°,  and 
forms  an  acetyl  derivative,  C14H9O10N6,  crystallising  in  needles  and 
melting  and  decomposing  at  238°.  When  stirred  for  some  hours  with 
sodium  nitrite  in  cooled  concentrated  sulphuric  acid  solution,  3  :5-di- 
nitro-4-aminophenol  forms  the  yellow,  crystalline  diazonium  salt, 
which  explodes  when  heated,  and,  when  dried  and  boiled  with  absolute 
alcohol,  yields  3  : 5-dinitrophenol  (m.  p.  122°). 

2  :  5-Dinitro-4-acetylaminophenoxyacetic  acid  (Howard,  Abstr.,  1898, 
i,  29)  is  hydrolysed  by  sulphuric  acid  to  2  \5-dinitro-k-aminophenoxy- 
acetic  acid ,  which  crystallises  in  hexagonal,  prismatic  needles,  or  small, 
red  prisms,  commences  to  decompose  at  190°,  melts  at  204 — 205°,  does 
not  react  with  chlorodinitrobenzene,  and  is  converted  into  the  acetyl 
derivative  (m.  p.  204 — 205°)  when  warmed  with  acetic  anhydride  and 
sulphuric  acid ;  the  sodium  salt  crystallises  in  red,  glistening  leaflets. 

When  diazotised  in  the  same  manner  as  3  : 5-dinitro-4-aminophenol, 
isopicramic  acid  (Dabney,  Abstr.,  1884,  308  ;  Meldola,  Trans.,  1902, 
81,  988)  forms  explosive  diazonium  salts,  which,  when  boiled  with 
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absolute  alcohol,  yield  2  :  6-dinitrophenol  (m.  p.  64°)  and  are  converted 
by  cuprous  chloride  and  potassium  iodide  into  4-ch!oro-2  :  6-dinitro¬ 
phenol  and  4-iodo-2  :  6-dinitrophenol  respectively.  woPicramic  acid 
and  dinitvochlorobenzene,  when  boiled  in  alcoholic  sodium  acetate 
solution,  form  3:5:2':  A'-tetranitro-k-hydroxydiphenylarnine , 

C6H8(N02)2-NH-C#H2(N02)2-0H, 

which  is  a  yellow,  insoluble  powder  melting  at  236°;  the  sodium  salt 
crystallises  in  brown  needles ;  the  acetyl  derivative  crystallises  in 
yellow  needles  and  melts  at  210°.  G.  Y. 

Nitration  and  Reduction  of  s-Dinitrophenetole.  Jan  J. 

Blanksma  (Rec.  Trav.  chim .,  1905,  24,  40 — 45.  Compare  Abstr.,  1903, 
i,  623). — When  dinitrophenetole  is  warmed  with  nitric  acid  of  sp.  gr. 
1*44  and  sulphuric  acid  at  100°  for  1  hour,  2  :3  :  5-trinilrophenetole  is 
formed  ;  this  separates  from  alcohol  in  bright  yellow  crystals  and 
melts  at  80°.  Ammonia  converts  it  into  3  : b-dinitro-2-phenetidine, 
0Et*C6H2*NH2(N02)2,  which  forms  yellow  crystals  and  melts  at  195°. 
With  methylamine,  3  :  5- dinitro-2-methylaminophenetole  is  produced  ; 
this  forms  orange  crystals,  melts  at  174°,  and  on  nitration  furnishes 
the  corresponding  nitroamine ,  which  is  colourless  and  melts  at  69°. 
3  :  b-Dinitro-2-ethylaminophenetole ,  similarly  obtained,  forms  orange 
crystals  and  melts  at  137°;  the  corresponding  nitroamine  melts  at  72°. 
3  \b-Dinitro-2-anilinophenetole ,  0Et’C6H2(N02)2*NHPh,  crystallises  in 
yellow  needles  and  melts  at  155°. 

2  :  3  : 5-Trinitrophenetole  is  converted  by  sodium  ethoxide  and  ethyl 
alcohol  into  dinitrocatechol  diethyl  ether ,  which  forms  nearly  colourless 
crystals  and  melts  at  78°.  On  nitration,  this  yields  3  :4  \b-trinitro- 
catechol  diethyl  ether ,  which  is  colourless  and  melts  at  122°.  This 
substance  may  also  be  prepared  by  the  direct  nitration  of  catechol 
diethyl  ether. 

If  2  : 3  : 5-trinitrophenetole  is  warmed  for  2  hours  with  nitric  acid 
of  sp.  gr.  15 2  and  sulphuric  acid  at  100°,  2:3:5:  6 -tetranitrophenetole 
is  formed,  which  separates  from  alcohol  in  bright  yellow  crystals, 
melts  at  115°,  and  is  converted  by  sodium  ethoxide  and  ethyl  alcohol 
into  dinitrophloroglucinol  triethyl  ether ,  C0H(OEt)3(NO2)2  =  1  :  3  : 5  :  2  :  6 
(compare  loc.  cit.). 

On  reduction  with  hydrogen  sulphide  in  presence  of  ammonia,  s-di- 
nitrophenetole  yields  3-nitro-5-ethoxy aniline,  which  crystallises  from 
water  in  long,  yellow  needles,  melts  at  115°,  and  with  bromine  in 
acetic  acid  gives  2:4:  Q-tribromoS-nitro-b -ethoxy aniline,  which  forms 
yellow  crystals  and  melts  at  102°. 

s-Dinitroanisole,  on  reduction  in  the  same  way,  yields  3 -nitro  5- 
methoxy  aniline,  which  forms  orange  crystals,  melts  at  118°,  and 
furnishes  a  bright  yellow  acetyl- derivative  melting  at  193°  ;  the  tri- 
6romo-derivative,  prepared  like  the  higher  homologue,  melts  at  110° 
and  yields  3  :  5-diaminoanisole  on  reduction  with  tin  and  hydrochloric 
acid.  T.  A.  H. 

Attempts  to  Synthesise  Fluorene  Derivatives.  Otto  Diels 
and  Felix  Bunzl  ( Ber .,  1905,  38,  1486 — 1498.  Compare  Ber.,  1873, 
0,  187  ;  Staedel,  Abstr.,  1895,  i,  147  \  Graebe  and  Ullmann,  ibid ., 
147). — Attempts  have  been  made  to  prepare  di-o-halogen  derivatives 
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of  diphenylmethane,  and  to  transform  these  into  fluorene  derivatives  by 
the  removal  of  the  halogen. 

Ethyl  sodiomalonate  and  ethyl  sodioacetoacetate  react  with 
1  :  2-dibromo-4-nitrobenzene  (Hosaeus,  Abstr.,  1894,  i,  17),  yield¬ 
ing  Staedel’s  2-bromo-4-nitrophenetole  (Abstr.,  1883,  585).  On 
hydrolysis  with  sulphuric  acid,  it  yields  2~bromo-4-nitrophenol,  which 
melts  at  113 — 114°,  and  not  at  102°  as  stated  by  Brunck  ( Zeit .  Cheni ., 
1867,  204). 

Formaldehyde  condenses  with  />-bromophenetole  in  the  presence  of 
sulphuric  acid  at  low  temperatures,  yielding  5  :  5' -dibromo-2  :  2' -diethoxy- 
diphenylmethane,  CH2(C6H3Bi-OEt)2.  It  crystallises  from  acetic  acid 
in  well -developed  prisms,  melts  at  143°,  and  dissolves  readily  in  warm 
acetone  or  ethyl  acetate,  and  in  cold  carbon  disulphide  or  benzene.  On 
oxidation  with  an  acetic  acid  solution  of  chromic  acid,  it  yields 
5  :  5’ -dibromo-2  :  2 ’ -diethoxybenzophenone,  which  crystallises  from 
alcohol  in  flat  plates,  melting  at  99 — 100°  and  readily  soluble  in 
benzene  or  chloroform.  The  phenylhydrazone,  C23H2202N2Br2,  sinters 
at  130°  and  melts  at  133°. 

When  hydrolysed  with  concentrated  hydrochloric  acid  at  160 — 170°, 
or  with  aluminium  chloride  at  130 — 140°,  it  yields  a  compound, 
^15^12^3^r2»  which  has  the  composition  of  a  monoethyl  ether  of 
dibromodihydroxybenzophenone,  but  its  properties  do  not  agree  with 
such  a  constitution.  It  crystallises  from  acetic  acid,  melts  at  114°, 
and  yields  a  mono  -potassium  derivative,  which  is  only  stable  in  the 
presence  of  a  large  excess  of  alkali. 

When  boiled  with  aqueous  alcoholic  potash,  it  yields  2  : 7-dibromo- 
xanthone  (Perkin,  Trans.,  1883,  43,  193). 

Details  of  the  preparation  of  m-bromophenol  are  given  (compare 
Wurster  and  Noelting,  Ber.,  1874,  7,  905).  When  etherifled  by  means 
of  methyl  sulphate  and  alkali,  it  yields  m-bromoanisole  as  a  colourless 
oil  distilling  at  210 — 211°  under  752  mm.  pressure.  m-Bromoanisole 
and  benzoyl  chloride  react  with  aluminium  chloride  in  the  presence  of 
carbon  disulphide  yielding  a  mixture  from  which  two  substances  have 
been  isolated  :  a  compound ,  C14H10O2Br2,  which  crystallises  from 
alcohol,  melts  at  121°  and  dissolves  sparingly  in  the  usual  organic 
solvents,  and  a  compound,  CirH1202Br2,  of  phenolic  nature,  which 
distils  at  305—310°.  "  J.  J.  S. 

Action  of  Phosphorus  on  Organic  Compounds.  II. 

Hermann  Wichelhaus  (Ber.,  1905,38,  1725 — 1728.  Compare  Abstr., 
1903,  i,  818). — Water  and  dinaphthyl  oxide  are  formed  by  the  action  of 
hydrogen  phosphide  on  a-naphthol  at  200°,  whilst  naphthalene  is  formed 
at  300°.  When  a-naphthol  is  heated  with  yellow  phosphorus  at  300°, 
a  mixture  of  naphthalene  and  dinaphthyl  oxide  is  produced. 
Phosphorus  chloride  is  formed  when  chloranil  is  heated  with  red 
phosphorus,  and  also  a  substance  containing  44  per  cent,  of  chlorine 
and  yielding  an  acetyl  derivative  and  an  anilide.  A.  McK. 

5-Aminoeugenol.  Giuseppe  Oddo  and  Ernesto  Puxeddu  ( Gazzetta , 
1905,  35,  i,  74 — 77). — 5-Aminoeugenol, 

C3H5-C6H2(OMe)(OH)-NH2  [C3H5  :  OMe  :  OH  :  NH2  =  1  :  3  :  4  :  5], 
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best  prepared  by  reducing  benzeneazoeugenol  with  tin  and  hydro¬ 
chloric  acid,  crystallises  from  light  petroleum  or  water  in  shining, 
white  scales,  melting  at  114°,  and  is  soluble  in  acids  or  dilute  alkali 
solutions,  and  readily  so  in  the  more  common  organic  solvents.  It 
undergoes  a  slight  change  in  the  air,  assuming  a  grey  colour,  and  is 
readily  decomposed  by  concentrated  hydrochloric  acid.  It  decolorises 
bromine  water  or  potassium  permanganate  solution  and  reduces 
Fehling’s  solution.  The  addition  of  a  few  drops  of  ferric  chloride 
solution  to  its  dilute  hydrochloric  acid  solution  yields  a  dark  brown 
coloration  which' exhibits  fluorescence  in  dilute  solution.  Its  hydro¬ 
chloride  is  white  and  melts  at  above  200°,  and  its  platinichloride 
is  obtained  as  a  dark  greenish-yellow,  crystalline  powder  which  does 
not  melt  or  decompose  at  230°.  Its  acetyl  derivative,  C12U1503N, 
crystallises  from  water  in  silky,  white  needles,  melts  at  132°  and 
is  very  soluble  in  all  organic  solvents ;  it  decolorises  bromine  water 
and  permanganate  solution,  but  yields  no  coloration  with  ferric 
chloride*  Another  acetyl  derivative,  melting  at  86°,  has  also  been 
obtained,  but  has  not  yet  been  examined.  T.  H.  P. 

[2-Hydroxy dibenzyl.]  Stanislaus  von  Kostanecki  (Ber.,  1905, 
38,  1548). — 2-Hydroxydibenzyl  had  been  described  by  Stoermer 
(Abstr.,  1904,  i,  181,  182)  prior  to  the  publication  of  Rost,  Szabrahski, 
and  Kostanecki’s  paper  (this  vol.,  i,  341).  A.  McK. 

Reactions  of  Certain  Ethylenic  Compounds  with  Mercuric 
Acetate  in  Glacial  Acetic  Acid  Solution.  Mercury  Resorcinol- 
merouriacetate  and  Phloroglucinoltrimercuriacetate.  Alex¬ 
andre  Leys  (J.  Pharm.  Chim .,  1905,  [vi],  388 — 396). — Benzenoid 
hydrocarbons,  benzaldehyde,  phenyl  salicylate,  phenolphthalein,  and 
benzoic,  cinnamic,  phthalic,  o -,  m-,  and  />-hydroxybenzoic  and  picric 
acids  give  no  precipitates  with  a  warm  solution  of  mercuric  acetate  in 
glacial  acetic  acid,  but  the  *hydroxybenzoic  acids  and  phenolphthalein 
give  faint  rose  colorations. 

With  inonohydric  phenols,  dissolved  in  warm  glacial  acetic  acid,  a 
yellow  colour  is  produced,  and  a  white  solid  gradually  separates. 
Catechol,  quinol,  and  anthraquinone  give  brown  colorations,  mercuric 
acetate  being  deposited,  whilst  resorcinol  at  60—70°  gives  a  deep 
yellow  precipitate. 

Pyrogallol,  phloroglucinol,  and  gallic  acid  give  yellow,  and  tannin 
red,  precipitates. 

Aniline  and  toluidine  give  no  reaction,  but  diazobenzenesulphonic 
acid  and  phenylhydrazine  cause  evolution  of  gas  and  the  formation  of 
yellow  and  red  precipitates  respectively. 

The  yellow  mercury  resorcinolmercuriacetate ,  Hg02iC6H3*Hg*0Ac, 
decomposes  on  heating  without  fusing.  It  is  insoluble  in  water, 
organic  media,  most  salt  solutions,  alkalis,  and  dilute  sulphuric  and 
phosphoric  acids,  soluble  in  dilute  hydrochloric  and  nitric  acids,  potass¬ 
ium  cyanide,  thiocyanate,  bromide  aud  iodide,  sodium  sulphite,  thio¬ 
sulphate  and  hydrogen  sulphite,  mercuric  sulphide  separating  from  the 
two  latter  solutions,  a  reaction  at  once  given  by  sodium  sulphide. 
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With  the  solution  in  potassium  iodide,  iodine  produces  a  violet  pre¬ 
cipitate  unaltered  by  thiosulphate. 

Phloroglucinoltrimercuriacetate ,  C6H3(0*Hg’0Ac)3,  resembles  the 

resorcinol  compound  in  solubility,  but  is  insoluble  in  dilute  nitric  acid, 
and  iodine  produces,  in  the  potassium  iodide  solution,  a  brown  colour 
discharged  by  thiosulphate.  G.  D.  L. 

Influence  of  Alkaline  Substances  on  Spontaneous  Oxidation. 

Eduard  Schaer  ( Arch .  Pharm .,  1905,  243,  198 — 217.  Compare  Feder, 
this  vol.,  i,  150). — As  is  well  known,  tannic  acid,  pyrogallol,  quinone, 
aloin,  chrysarobin,  and  brazilin  are  substances  which  undergo  auto¬ 
oxidation,  their  solutions  darkening  in  the  air.  This  process  is  much 
accelerated  by  the  presence  of  even  small  quantities  of  alkalis,  of 
salts  the  solution  of  which  in  water  has  an  alkaline  reaction,  and  of 
alka^ids ;  a  few  mg.  of  these  were  added  to  each  10  c.c.  of  a  dilute 
solution  of  the  substance  that  undergo  oxidation. 

Special  stress  is  laid  on  a  suggestion  that  the  darkening  in  colour 
observed  when  many  pharmaceutical  extracts  are  concentrated  iray 
be  a  consequence  of  the  presence  of  ammonium  nitrite,  which  Schon- 
bein  has  shown  to  appear  in  water  that  is  being  evaporated.  Besides 
effecting  any  specific  oxidations  characteristic  of  nitrites,  it  is  one  of 
those  substances  which  accelerate  auto-oxidation  (its  aqueous  solution 
has  an  alkaline  reaction).  C.  F.  B. 

Conversion  of  Hydroaromatic  Alcohols  into  Benzene  Deriv¬ 
atives.  Karl  Auwers  [and,  in  part,  M.  Hessenland]  (. Ber .,  1905, 38, 
1697 — 1711.  Compare  Abstr.,  1904,  i,  26). — In  the  preparation  of 
tertiary  alcohols  from  cyclic  ketones  by  the  Grignard  synthesis,  it  is 
advisable  to  use  double  the  theoretical  amount  of  magnesium  alkyl 
iodide  to  carry  out  the  reaction  in  concentrated  solution  and  to  im¬ 
mediately  decompose  with  water. 

l-lIydroxyA-methyl^-dichloromethyl-l-ethyldihydrobenzeneS^i^ifi CJ2, 
has  been  obtained  in  the  form  of  colourless,  compact  prisms  melting  at 
45 — 50°.  When  heated  at  80°  for  1 — T5  hours  and  then  distilled 
under  reduced  pressure,  it  yields  l-methylA-dichloroisopropylbenzene, 
C6H4Me*CHMe,CHCl2,  as  a  liquid  distilling  at  143 — 145°  under 
30  mm.  pressure  or  at  247 — 249°  under  atmospheric  pressure.  It  has 
a  sp.  gr.  IT 563  at  20°/20°  and  nD  1 '53356  at  20°.  When  reduced 
with  sodium  and  boiling  alcohol,  it  yields  cymene,  which  was  identified 
by  conversion  into  pentabromotoluene  melting  at  280°,  and  hydroxy- 
cumic  and  ^Tsopropenylbenzoic  acids. 

When  the  methyldichloroisopropylbenzene  is  oxidised  with  chromic 
anhydride,  it  yields  dichloro-p-cumic  acid,  C02H*C6H4*CHMe*CHCl2, 
in  the  form  of  flat  needles  melting  at  113 — 114°,  and  when  heated 
with  water  at  170 — 180°  it  is  converted  into  an  aldehyde,  the  semicarb - 
azone  of  which  melts  at  157 — 159°  and  has  the  composition  CuH15ON3. 
The  constitution  of  the  aldehyde  has  not  yet  been  determined. 

An  alcoholic  solution  of  potassium  hydroxide  transforms  the  chloride 
into  fd-chloro-a-p-dimethylstyrene,  C6H4Me’CMe!CHCl,  which  distils  at 
111 — 114° under  15  mm.  pressure.  When  oxidised  with  permanganate, 
the  styrene  derivative  is  converted  into  p-methylacetophenone,  the 
semicarbazone  of  which  melts  at  205°.  J.  J.  S. 
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Nitrobenzyl  Ethers.  Giovanni  Romeo  (Gazzetta,  1905,  35,  i, 
111 — 120). — p- Nitrobenzyl  methyl  ether ,  N02*C6H4*CH2,0Me,  prepared 
by  the  action  of  sodium  methoxide  on  ^-nitrobenzyl  chloride  in  methyl- 
alcoholic  solution,  separates  from  light  petroleum  in  large  prisms 
melting  at  29 — 30°  and  slowly  turning  green  in  the  air,  sublimes  as  a 
white  powder,  and  is  readily  soluble  in  alcohol,  benzene,  or  acetic 
acid. 

p -Aminobenzyl  methyl  ether ,  NH^CgH^CHyOMe,  obtained  by  re¬ 
ducing  a  solution  of  the  corresponding  nitro  compound  in  sodium 
hydroxide  by  means  of  ferrous  sulphate,  is  a  dense,  almost  colourless 
oil  distilling  at  164 — 167°  under  40  mm.  pressure  and  dissolves  in 
water,  alcohol,  or  ether ;  with  oxalic  acid  in  alcoholic  solution  it  yields 
a  white,  crystalline  oxalate  melting  at  116°. 

ip-Benzoylaminobenzyl  methyl  ether ,  NHBz'CgH^CH^OMe,  prepared 
by  the  action  of  benzoyl  chloride  on  the  previous  compound  in 
potassium  hydroxide  solution,  crystallises  from  aqueous  alcohol  or  a 
mixture  of  benzene  and  light  petroleum  in  shining,  silvery  scales 
melting  at  111 — 113°,  and  is  readily  soluble  in  alcohol  or  benzene  and 
slightly  so  in  light  petroleum  or  water. 

In  preparing  ethyl  methyl  malonate  according  to  the  method  given 
by  Ziiblin  (Abstr.,  1879,  783),  a  small  proportion  of  ethyl  ethane- 
tetracarboxylate  is  also  obtained. 

Ethyl  \)-nitrobenzylmethylmalonate ,  prepared  by  the  action  of  ^-nitro- 
benzyl  chloride  on  sodium  ethyl  methylmalonate,  crystallises  from 
alcohol  or  light  petroleum  in  shining  needles  or  monoclinic  prisms  melt¬ 
ing  at  59 — 60 -5°,  and  is  soluble  in  alcohol  or  benzene  and  to  a  moderate 
extent  in  light  petroleum. 

p- Nitrobenzylmeihylmalonic  acid,  N02*C6H4*CH2 *CMe(C02H)2, 
crystallises  from  xylene  in  scales  or  leaflets  melting  and  decomposing 
at  162 — 163°,  and  is  soluble  in  alcohol  or  water.  It  forms  the 
following  salts  :  lead,  white  precipitate;  silver,  white,  gelatinous 
precipitate  ;  ferric,  whitish  precipitate ;  barium,  white,  crystalline 
precipitate ;  calcium,  white,  acicular  precipitate ;  cupric,  pale  blue 
precipitate,  which  crystallises  from  water  in  pale  blue,  silky  needles 
containing  1JH20.  The  xylene  mother  liquors  from  the  above  acid 
contain  a  small  proportion  of  nitrophenylisobutyric  acid  (see  Edeleanu, 
Trans.,  1888,  53  558),  melting  at  123°  :  this  acid  is  also  formed  on 
heating  ^-nitrobenzylmethylmalonic  acid.  T.  H.  P. 

o-  and  ^-Methoxyphenylethylcarbinols  and  the  Corre¬ 
sponding  Anetholes.  Carl  Hell  and  Alexander  Hofmann 
( Ber .,  1905,  38,  1676 — 1680). — o ~M  ethoxy phenylethylcarbinol,  prepared 
by  the  action  of  magnesium  ethyl  bromide  on  o-methoxybenz- 
aldehyde,  is  a  bright  yellow,  odourless  oil  boiling  at  138°  under  22  mm. 
and  at  251°  under  760  mm.  pressure;  the  phenylcarbamate  forms 
colourless  crystals  melting  at  102°. 

o- Anethole,  prepared  by  distilling  the  carbinol  with  a  little 
sulphuric  acid,  is  a  colourless  oil  with  a  characteristic  odour,  boiling 
at  222°;  it  yields  a  yellow,  crystalline  t p-nitrosite,  C2UH 24O.„N4O0, 
melting  and  decomposing  at  123°,  also  a  crystalline  nitrosochloride , 
Ci0Hi2O,NOCl.  When  care  is  taken  to  exclude  all  traces  of  acid 
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imparity  during  the  preparation,  ^-methoxyphenylethylcarbinol  is 
obtained  as  a  colourless,  viscous  oil,  boiling  at  143°  under  20  mm* 
and  at  261°  under  the  ordinary  pressure  (compare  Klages,  this  vol., 
i,  344).  E,  F.  A. 

[p-Methoxyphenylethylcarbinol.]  Carl  Hell  ( Ber .,  1905,  38, 
1680 — 1683). — Polemical  (see  preceding  abstract,  also  Klages, 
Abstr.,  1904,  i,  487,  and  this  vol.,  i,  344).  E.  F.  A. 

Action  of  Magnesium  Phenyl  Bromide  on  Glycine  Ethyl 
Ester.  Carl  Paal  and  Erich  Weidenkaff  ( Ber 1905,  38, 
1686—1689.  Compare  Basset,  this  vol.,  i,  898). — Glycine  ethyl 
ester  (Fischer,  Abstr.,  1901,  i,  192)  readily  reacts  with  an  excess  of  an 
ethereal  solution  of  magnesium  phenyl  bromide,  and  the  product,  after 
treatment  with  hydrochloric  acid,  yields  diphenyl  and  fi-hydroxy-fifi- 
diphenylethylamine ,  OH’CPh2’CH2‘NH2.  The  amine  crystallises  from 
hot  water  in  colourless,  glistening  needles,  melts  at  110 — 111°,  and  is 
readily  soluble  in  most  organic  solvents.  The  hydrochloride  forms 
colourless  needles  melting  at  192 — 193°  and  is  readily  soluble  in 
water  or  alcohol.  The  nitrate  melts  at  203 — 204°  and  is  only 
sparingly  soluble  in  cold  water  or  alcohol.  The  pier  ate  melts  at  183°; 
the  aurichloride ,  C14H15ON,HAu014,  crystallises  with  1H20,  which  it 
loses  at  70 — 80°,  and  then  melts  at  119 — 120°;  the  platinichloride 
crystallises  with  2H20,  melts  at  155°,  or  in  the  anhydrous  state  at  161°. 

J.  J.  S. 

Amino-alcohols  of  the  Formula  C6H3(OH)2*CH(OH)*CH2*NX2. 
Farbwerke  vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  157300. 
Compare  Abstr.,  1904,  i,  873  j  this  vol.,  i,  127). — Aminoacetylcatechol 
and  its  derivatives  may  be  reduced  to  amino-alcohols  of  the  formula 
Ct.H3(OH)2,CH(OH)*CH2,NX2,  which  resemble  the  acetyl  compounds 
in  physiological  properties,  but  are  more  active.  Various  methods  of 
reduction  may  be  employed.  Thus  aluminium  powder  and  mercuric 
sulphate  reduce  methylaminoaeetylcatechol  sulphate ;  the  sulphate  of 
the  resulting  amino-alcohol  is  amorphous  and  gives  a  green  coloration 
with  ferric  chloride.  Ethylaminoacetylcatechol  may  be  electrolytically 
reduced  in  5  per  cent,  sulphuric  acid  solution,  using  lead  electrodes 
with  a  diaphragm,  and  a  current  density  of  0*25  amperes  per  sq.  dm. 
at  2*5  volts.  Sodium  amalgam  reduces  aminoacetylcatechol,  the 
amino-alcohol  forming  a  hygroscopic  hydrochloride.  C.  H.  D. 

Electrolytic  Reduction  of  Aromatic  Carboxylic  Acids  to 
the  Corresponding  Alcohols.  Carl  Mettler  (Ber.,  1905,  38, 
1745 — 1753). — When  the  solution  of  benzoic  acid  in  a  mixture 
of  sulphuric  acid  and  alcohol  is  electrolysed  at  20 — 30°  with  lead 
electrodes  and  a  current  strength  of  10  amperes,  an  85  per  cent, 
yield  of  benzyl  alcohol  is  obtained.  Similarly,  m-bromobenzoic  acid  is 
converted  into  ??i-bromobenzyl  alcohol,  m-chlorobenzoic  acid  into 
m-chlorobenzyl  alcohol,  o-chlorobenzoic  acid  into  o-chlorobenzyl 
alcohol,  and  /?-chlorobenzoic  acid  into  p  chlorobenzyl  alcohol. 

Anthranilic  acid  is  converted  into  o-aminobenzyl  alcohol,  m-nitro- 
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benzoic  acid  into  m-aminobenzyl  alcobol,  and  m-hydroxybenzoic  acid 
into  m-hydroxy benzyl  alcohol.  Phenyl  benzoate  is  readily  converted 
into  phenylbenzyl  ether  and  benzyl  benzoate  into  dibenzyl  ether. 


A.  McK, 


Salts  of  Benzamide  with  Dicarboxylic  Acids.  Franz  Henle 
(Ber.,  1905,38,  1373 — 1375). — The  following  salts  are  easily  obtained 
by  dissolving  benzamide  and  the  acid  in  hot  water  or,  better,  in 
alcohol.  Benzamide  oxalate ,  2C0Ph*lSrH2)C2H204,  crystallises  from 
water  in  white  leaflets  and  melts  at  156 — 157°.  Benzamide  tartrate , 
2COPh’NH2,C4H(iO0,  crystallises  from  alcohol  in  leaflets  and  melts  at 
137 — 140°.  Benzamide  succinate ,  CuH1306N,  crystallises  in  colourless 
prisms  and  melts  at  126 — 128°.  An  oxalate  of  diphenylamine  could 
not  be  obtained.  W.  A.  D. 

Reduction  of  Benzonitrile  and  jo-Tolunitrile.  A.  Frebault 
( Compt .  rend.,  1905,  140,  1036 — 1038). — By  the  direct  hydrogenation 
of  aromatic  nitriles  in  presence  of  reduced  nickel  at  200°,  Sabatier 
and  Senderens  (this  vol.,  i,  267)  obtained  only  the  corresponding 
hydrocarbons  and  ammoma.  Under  modified  experimental  conditions 
the  author  finds  that  the  reaction  is  similar  to  that  which  takes  place 
with  the  aliphatic  nitriles  and  that  primary  and  secondary  aromatic 
amines  can  be  thus  obtained.  To  ensure  uniformity  of  temperature, 
the  tube  containing  the  reduced  nickel  is  imbedded  in  iron  filings,  and 
a  rapid  current  of  hydrogen  is  passed  through  it  at  about  250°,  the 
nitrile  being  allowed  to  fall  directly  into  the  tube  drop  by  drop. 

From  benzonitrile,  benzylamine  and  dibenzylamine  are  obtained  in 
approximately  equal  quantities,  together  with  a  small  quantity  of 
crystals,  possibly  tribenzylamine.  From  p-tolunitrile,  jo-methylbenzyl- 
amine  and  di-/Mnethylbenzylamine  are  obtained.  H.  M.  D. 

Condensation  Product  from  Anthranilic  Acid  and  Form¬ 
aldehyde.  Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  158090). — 
Anthranilic  acid  is  precipitated  from  its  aqueous  solutions,  even  when 
very  dilute,  in  the  form  of  a  condensation  product  insoluble  in  alkali 
hydroxides.  This  compound  forms  large,  yellowish-white  crystals, 
which  decompose  slowly  at  150°,  and  dissolve  sparingly  in  alcohol  or 
hot  benzene.  The  crystals  are  strongly  luminous  when  rubbed  in  the 
dark.  Hydrocyanic  acid  converts  it  into  a)-cyanomethylanthranilie 
acid.  C.  H.  D. 

Derivatives  of  Anthranilic  Acid.  Bronislaw  von  Pawlewski 
( Ber .,  1905,  38,  1683 — 1685.  Compare  Abstr.,  1904,  i,  316). — 
IS i-Phenylsulphoneanthranilic  acid ,  S02Ph*NH*C6H4*C02H,  obtained  by 
heating  a  xylene  solution  of  anthranilic  acid  and  benzenesulphonic 
chloride,  crystallises  from  acetic  acid  in  thick,  colourless  needles, 
melts  at  214 — 215°,  has  sp.  gr.  1*4255  at  20°/ 4°,  and  is  only  sparingly 
soluble  in  the  usual  organic  solvents. 

N- Chloroacetylanthranilic  acid ,  CH2C1*CONH*CGH4*C02H,  crys¬ 
tallises  from  alcohol  in  long,  slender  needles  melting  at  186 — 188°. 
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N  -  Piper  o  nyl  ene-an  thranilic  acid ,  CH2<^q^>C6H3*CH!N,Cg1I4*C02H, 

after  crystallisation  from  alcohol,  forms  yellow  needles  and  prisms 
melting  at  192—193°.  It  is  sparingly  soluble  in  toluene,  but  dissolves 
in  ammonia  yielding  a  colourless  solution. 

N -p-^4  mmobenzylidene-anthranilic  acid , 

NH2-C6H4-CH:isr*C0H4-CO2H, 

crystallises  from  alcohol  in  dark  red  prisms,  melting  and  decomposing 
at  225 — 227°.  Its  solution  in  ammonia  is  colourless. 

IS-ip-Nitrobenzylidene-anthranilic  acid  crystallises  from  alcohol  in 
colourless  plates  melting  at  165  —  167°.  J.  J.  S. 

Preparation  of  Nitriles.  Badische  Anilin-  &  SodaFabrik 
(D.R.-P.  157617). — Schiff’s  bases,  and  also  the  polymolecular  condensa¬ 
tion  products  from  aromatic  amino-compounds  and  aliphatic  or 
aromatic  aldehydes,  react  on  warming  with  a  dilute  solution  of  hydro¬ 
cyanic  acid  in  water  or  dilute  alcohol  to  form  nitriles  of  the  general 
formula  NHR‘CHR'*CN,  where  R  is  an  aromatic  group,  and  R' 
hydrogen  or  an  alkyl  or  aryl  group.  The  temperature  of  reaction 
varies  in  different  cases,  closed  vessels  being  employed  to  avoid  loss  of 
hydrocyanic  acid.  Thus,  the  anhydro-base  from  />-toluidine  and  form¬ 
aldehyde  yields  v-cyanomethyl-p-toluidine ,  melting  at  62°,  and  in  the 
same  way  u-cyano-o-chlorobenzylaniline ,  melting  at  77°,  u-cyanobenzyl- 
anthranilic  acid ,  melting  at  175°,  and  m-cyanoethylanthranilic  acid , 
melting  at  192°,  may  be  prepared. 

Benzylidene-a-naphthylamine ,  from  benzaldehyde  and  a-naphthyl- 
amine,  melts  at  73 — 74°  and  yields  (D-cyanobenzyl-a-naphthylamine> 
melting  at  116 — 117°,  with  hydrocyanic  acid.  In  similar  manner, 
benzylidene  -/?-naphthylamine  yields  u-cyanobenzyl-ft-naphtliylamine , 
melting  at  115°.  C.  H.  D. 

Preparation  of  Nitriles.  Hans  Bucherer  (D.R.-P.  157710, 
157840,  157909,  and  157910.  Compare  Abstr.,  1902,  i,  533;  1903, 
i,  612,  and  preceding  abstract). — Ketones  react  with  derivatives  of 
aromatic  amines  of  acid  reaction  and  metallic  cyanides  to  form 
nitriles  in  presence  of  an  indifferent  solvent.  The  amine  salt  must  be 
capable  of  setting  free  hydrogen  cyanide,  at  the  same  time  losing  its  acid 
reaction.  Thus  acetone,  aniline  hydrochloride,  and  potassium  cyanide 
react  together  in  moist  ether  to  form  the  nitrile, 

NHPh-CH2-CHMe-CN 

(Tiemann,  Abstr.,  1883,  199).  The  reaction  takes  place  in  light 
petroleum  solution  without  the  addition  of  water.  Benzaldehyde  and 
formaldehyde  react  in  the  same  manner  as  acetone. 

The  sodium  hydrogen  sulphite  compounds  of  Schiff’s  bases  of  the 
naphthalene  series,  like  the  corresponding  benzene  compounds,  yield 
nitriles  with  potassium  cyanide. 

(si-Cyanomethyl-fi-naphthylamine,  from  the  sodium  hydrogen  sulphite 
compound  of  anhydroformaldehyde-yS-naphthylamine,  melts  at  105°. 

It  is  also  possible  to  prepare  nitriles  of  the  same  type  without 
isolation  of  the  Schiff’s  bases,  avoiding  the  presence  of  an  excess  of 
sulphurous  acid,  which  gives  rise  to  loss  of  hydrogen  cyanide  (compare 


ORGANIC  CHEMISTRY. 


439 


Eibner,  Abstr.,  1901,  i,  376).  Thus,  molecular  quantities  of  form¬ 
aldehyde,  sodium  hydrogen  sulphite,  and  aniline  are  warmed  at  90°. 
After  a  few  minutes,  potassium  cyanide  is  added  and  w-cyanomethyl- 
aniline  immediately  separates.  In  the  case  of  /3-naphthylamine,  some 
naphthacridine  is  formed,  and  is  removed  by  filtration  before  the 
addition  of  potassium  cyanide. 

Acetaldehyde  reacts  in  the  same  way  as  formaldehyde  and  benz- 
aldehyde. 

Details  of  the  preparation  of  several  nitriles  are  given. 

C.  H.  D. 

Introduction  of  Carboxyl  Groups  into  Phenol  by  the 
Action  of  Carbon  Dioxide.  I.  Salicylic  Acid.  S.  Tijmstra,  jun. 
{Ber.,  1905,  38,  1375 — 1385). — The  immediate  product  obtained  by 
heating  sodium  phenoxide  with  carbon  dioxide  at  120 — 130°  under 
pressure  is  o -sodoxybenzoic  acid  {sodium  phenoxi de-o-carb oxylic  acid), 
ONa’CgH^COgH,  and  is  not  identical  with  sodium  salicylate.  This  is 
shown  by  its  having  a  considerably  greater  dissociation  tension  than 
sodium  salicylate  by  the  fact  that,  unlike  the  latter,  it  slowly  absorbs 
dry  ammonia  gas  at  the  ordinary  temperature  and  by  its  violently 
decomposing  with  evolution  of  carbon  dioxide  when  thrown  into 
petroleum  at  170 — 180°,  whereas  sodium  salicylate  requires  a  tempera¬ 
ture  of  230°  to  produce  the  same  effect.  The  compound 

0Na-CfiH4-C02H 

is  not  transformed  into  sodium  salicylate  by  boiling  with  water  and 
evaporating  to  dryness  or  by  being  heated  alone  in  a  sealed  tube  for 
4  hours  at  248° ;  on  the  other  hand,  it  is  completely  converted  into 
this  salt  by  dissolution  in  acetone.  o-Sodoxybenzoic  acid,  when 
heated  with  methyl  iodide  during  2  days  at  140 — 150°,  gives  methyl 
salicylate,  although  pure  sodium  salicylate  under  the  same  conditions 
is  not  changed,  but  the  presence  of  a  little  disodium  salicylate  enables 
sodium  salicylate  also  to  interact  with  methyl  iodide,  giving  methyl 
salicylate.  The  formation  of  this  ester  from  o-sodoxybenzoic  acid  is 
probably  due  to  the  transformation  of  the  o-methoxy  ben  zoic  acid 
originally  formed  under  the  influence  of  o-sodoxybenzoic  acid ;  it  is 
shown  that  a  trace  of  the  latter  is  sufficient  to  convert  o-methoxy- 
benzoic  acid,  when  heated  at  140 — 150°  for  24  hours,  into  its  iso- 
meride.  Sodium  salicylate,  when  heated  for  2^  hours  in  a  sealed  tube 
at  248°,  undergoes  a  more  or  less  complete  change  into  o-sodoxy- 
benzoic  acid. 

The  foregoing  facts  show  that  in  the  production  of  salicylic  acid  by 
Kolbe’s  synthesis  the  carbon  dioxide  directly  enters  the  nucleus ; 
contrary  to  the  usually  accepted  view,  sodium  phenyl  carbonate  cannot 
play  any  essential  part  in  the  synthesis,  as  it  completely  decomposes 
into  its  constituents  at  a  temperature  of  85°.  The  peculiar  trans¬ 
formation  of  o-sodoxybenzoic  acid  in  acetone  solution  and  its  stability 
in  presence  of  water  are  discussed  at  some  length.  W.  A.  D. 

Brominated  c^cfoPropanedicarboxylic  Acids.  Eduard  Buchner 
and  Wilhelm  Wedemann  (Bei\,  1905,  38,  1599 — 1602.  Compare 
Buchner,  Abstr.,  1895,  i,  269). — When  heated  with  bromine  and  red 
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phosphorus  in  a  sealed  tube  at  150 — 160°  for  6 — 8  hours,  cis -  or  trans * 
cyclopropane- 1  :  2-dicarboxylie  acid  yields  two  isomeric  dibromo-deriv- 
atives. 

a~Dibromocyc\opropane-l  :  2 •dioarboxylic  acid ,  C5H404Br2,  crystallises 
in  small,  colourless  prisms,  and  when  rapidly  heated  becomes  grey  at 
220°,  darkens  at  275°,  and  melts  and  decomposes  at  282°.  It  is  only 
slightly  soluble  in  chloroform,  but  dissolves  readily  in  ether  or  alcohol, 
and  is  stable  towards  alkaline  permanganate. 

p-Dibromocyc\oproj)ane-\  :  2 -dioarboxylic  acid  crystallises  in  small, 
colourless,  glistening  prisms,  melts  at  202°,  is  more  soluble  than  the 
a-isomeride  in  water  or  organic  solvents,  and  does  not  decolorise  al¬ 
kaline  permanganate  solution. 

When  reduced  with  sodium  amalgam  in  aqueous  solution,  both 
dibromo-acids  yield  JrcmscycZopropane-1  :  2-dicarboxylic  acid,  G.  Y. 


Constitution  of  the  Phthalein  Salta  Riciiard  Meyer  and 
Oskar  Spengler  (Her.,  1905,  38,  1318 — 1333). — A  reply  is  given  to 
Green  and  Perkin’s  criticisms  (Trans.,  1904,  85,  398)  of  a  previous 
paper  (Abstr.,  1903,  i,  833),  the  lactonoid  structure  for  quinol phthalein 
salts  being  still  maintained.  When  phenolphthalein  is  digested  with 
an  excess  of  jYsodium  hydroxide  solution,  the  salt  which  is  dissolved  has 
the  composition  C20H12O4lSra2 ;  similarly,  quinolphthalein  and  phenol¬ 
phthalein  anilide  behave  as  dibasic  acids,  giving  respectively  the  salts 
C.20H10OrNa2  and  C20H12O3Na2!NPh.  These  facts  point  to  phenol¬ 
phthalein  having  in  its  red  alkaline  solutions  the  same  lactonoid 
structure  which  quinolphthalein  and  phenolphthalein  anilide  are  ad¬ 
mitted  to  have  because  they  give  colourless  solutions  with  alkalis. 
Attempts  were  made  to  obtain  evidence  of  the  formation  of  a  coloured 
quinonoid  ether  by  methylating  the  alkali  salts  of  phenolphthalein  or 
quinolphthalein ;  but  whether  the  methylation  is  effected  by  methyl 
iodide  or  methyl  sulphate,  in  aqueous  or  alcoholic  solution,  with  an 
excess  of  alkali  or  with  sodium  methoxide,  the  ordinary  colourless, 


lactonoid  dialkyl  ethers  of  the  type 


96  H4 

COO 


^>C(C6H4’OMe)2  are  obtained. 


The  normal  sodium  salts  of  the  phthaleins  give,  on  methylation, 
however,  in  addition  to  the  dialkyl  ethers,  colourless,  mono-alkyl 

C  H 

ethers  having  the  formulae  I®  ^^>C(Ct>H4*OH)*C6H4*OMe  and 

00*0 


C,H 


,CGH3(OMeX 


rn  n>C<n  resPechively ;  these  substances  form  red 

alkali  salts  similar  to  those  of  the  parent  phthaleins.  As  the  quinonoid 
formula  for  the  phthaleins  contains  one  carboxyl  and  one  hydroxyl 
group,  and  the  lactonoid  formula  two  phenolic  hydroxyl  groups,  the 
behaviour  of  benzoic  acid  and  of  phenol  when  methylated  under  the 
same  conditions  as  the  phthaleins  was  studied.  Phenol  is  converted 
under  all  conditions,  using  methyl  iodide  or  methyl  sulphate  in  neutral, 
acid  or  alkaline  solution,  into  its  methyl  ether  ;  benzoic  acid,  on  the 
other  hand,  gives  rise  to  its  ester  only  in  acid  solution,  and  not  in 
presence  of  alkali  even  when  methyl  sulphate  is  employed.  It  is 
difficult  to  reconcile  these  facts  with  the  quinonoid  formula  for  the 
phthaleins. 
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It  is  considered  that  the  formation  of  the  colourless  carbinol  salt, 
C02K*C6H4-C(0H)(G6n4-0H)2,  of  phenolphthalein  (Green  and  Perkin, 
loc.  oit.)  does  not  support  the  quinonoid  formula  for  the  coloured 
phthalein  salts  ■  it  may  be  produced  equally  well  by  the  following 
stages : 

I  C^.OK  ook.oh.om^'ok  _ 

'  co-o>c<c,;h4-ok  ^  IL  G02k  c6h4  c(°H)<  ok 

III.  CO2K-C0H4-C(OH)(C(.,H4-OH)2. 

The  coloured  solution  contains  the  salt  I,  which  is  transformed  into  the 
salt  II  by  an  excess  of  alkali ;  on  adding  acetic  acid  until  the  solution 
is  neutral,  the  colourless  salt  III  is  formed. 

Attempts  to  oxidise  the  ester,  GO2Et»CoH4^CH<C0t|23j0^^>O, 

derived  from  quinolphthalein,  by  means  of  potassium  ferricyanide  in 
slightly  alkaline  solution,  to  a  true  quinonoid  derivative  failed. 

The  coloured  /3-oxime  of  quinolphthalein  decomposes  barium  carbon¬ 
ate,  forming  the  barium  salt,  (C20H12O5N)2Ba,2H2O,  which  crystallises 
in  small,  yellow  nodules.  The  barium  salt  of  the  isomeric  y-oxime 
forms  aggregates  of  small,  yellow  needles  and  is  anhydrous.  On 
boiling  the  (3- oxime  in  alcoholic  solution  with  dilute  sulphuric  acid 
during  several  days,  it  is  transformed  into  the  y-oxime.  It  is  probable 

9#n 

that  the  two  oximes  have  the  structure  C~Cr  ^CdH3(OH)^  and 

N-OH 

c-o>c<-c,H3(OH)>0- 

OH-N  W.  A.  D. 


y-Nitropropylphthalimide.  Siegmund  Gabriel  ( Ber .,  1905,  38, 
1692 — 1693). — y-Nitropropylphthalimid  e, 

CsH402:N-CH2-CH2-CH2-lsr02, 

obtained  by  heating  y-iodopropylphthalimide  with  a  mixtui’e  of  silver 
nitrite,  sea-sand,  and  absolute  ether  at  100°,  crystallises  from  alcohol 
in  glistening  needles,  melts  at  83 — 84°,  and  may  be  distilled  under 
reduced  pressure. 

When  hydrolysed  at  130 — 140°  with  concentrated  hydrochloric  acid, 
it  yields  phthalic  acid,  hydroxylamine,  and  a  small  amount  of  /?-alanine. 

J.  J.  S. 


Reduction  Products  of  Di-^-nitrobenzylmalononitrile. 

Giovanni  Romeo  and  C.  Marchese  ( Qazzetta ,  1905,  35,  i,  121 — 131). — • 
Di-^-aminobenzylmalononitrile ,  C(CH2’C6H4,NH2)2(CN)2,  prepared  by 
reducing  di-y?-nitrobenzylmalononitrile  with  tin  and  hydrochloric  acid, 
separates  from  benzene  in  crystals  melting  at  161 — 163°  and  from 
alcohol  in  needles  which  contain  lC2HfiO  and  melt  at  159 — 161°;  it 
is  slightly  soluble  in  water.  Its  hydrochloride ,  C1^H16N4,2HC1,  is  preci¬ 
pitated  in  the  form  of  small  needles  melting  at  above  300°,  and  is  very 
readily  soluble  in  water  and  slightly  so  in  hydrochloric  acid.  The 
platinichloridef  C1.rH16N4,H2PtCl(3,2H20,  forms  a  yellow,  crystalline 
precipitate  ;  it  is  reduced  when  heated  in  water  or  alcohol,  and  burns 


442 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


without  melting  when  heated  on  platinum.  The  mercurichloride  forms 
aggregates  of  needles  and  melts  and  decomposes  at  204 — 206°. 

Dichlorodi-\)-aminodibenzylmalononitrilet  C(CET2*C6H3C1*NH2)2(CN)2, 
occasionally  formed  along  with  di-ju-aminobenzylmalononitrile  on  reduc¬ 
ing  di-^-nitrobenzylmalononitrile  with  tin  and  hydrochloric  acid,  crystal¬ 
lises  from  alcohol  or  xylene  in  starry  aggregates  of  small  needles  melting 
at  200 — 201°,  and  dissolves  in  hydrochloric  acid  giving  an  unstable 
hydrochloride. 

Di-'p-acetylaminobenzylmalononitrile  crystallises  from  alcohol  or 
aqueous  acetic  acid  in  silvery  scales  melting  at  258 — 260°. 

Tetrabromodi-^-aminodibenzylmalononitrile , 

C(OH2-C6H2BiyNH2)2(CN)2, 

crystallises  from  benzene  or  xylene  in  tufts  of  white  needles  melting 
at  279 — 281°  and  decomposing  at  285°,  and  is  insoluble  in  acids  owing 
to  the  presence  of  bromine  in  the  molecule. 

2Jetrabromodi-'p-acetylaminodibenzylmalononitrile  crystallises  from 
alcohol  in  small  needles  melting  at  205 — 206°,  and  is  soluble  in 
benzene.  When  heated  with  an  aqueous  alcoholic  solution  of  sodium 
hydroxide,  it  yields  ammonia  and  tetrabromodi-'p-ciminodibenzylcyano- 
cicetic  acid ,  C02H*C(CN)(CHo'C6H2Br2*NH2)2,  which  separates  from 
alcohol  in  badly-defined  crystals  melting  at  238°,  and  is  moderately 
soluble  in  acetic  acid  and  slightly  so  in  xylene  ;  it  is  a  weak  acid 
which  dissolves  readily  in  alkali  hydroxide  solutions,  but  with  diffi¬ 
culty  in  alkali  carbonate  solutions.  Its  amide ,  prepared  by  reducing 
di-jp-aminobenzylmalononitrile  with  sodium  in  alcoholic  solution,  crystal¬ 
lises  from  alcohol  in  slender  needles  melting  at  231°.  T.  H.  P. 

Derivatives  of  the  Iodobenzaldehydes  containing  Uni-  and 
Ter- valent  Iodine.  Conrad  Willgerodt  and  Reinhold  Rieke  (. Ber 
1905,  38,  1478 — 1486.  Compare  Patterson,  Diss.,  1896). — The  semi- 
carbazones  of  o-,  and  y?-iodobenzaldehydes  crystallise  in  colourless 
needles  and  melt  respectively  at  206°,  225 — 226°,  and  224*5°.  The 

N 

iodobenzylideneazineSy  C6H4I*CH<^^>CH*C6H4I,  obtained  by  the 

action  of  hydrazine  sulphate  on  the  iodoaldehydes,  crystallise  in  yellow 
needles  and  melt  at  184*5°,  146*5°,  and  231°  respectively.  The  iodo- 
benzylidene-benzidines ,  C12HS(N!CH*C6H4I)2,  form  golden-yellow 

plates  and  melt  at  252 — 253°,  235°,  and  above  360°. 

Iodinium  compounds  have  been  obtained  from  the  m -  and  y?-iodo- 
aldehydes,  but  not  from  the  ortho-compound.  These  compounds  were 
prepared  by  Meyer  and  Hartmann’s  method,  and  also  by  Willgerodt’s 
method  from  the  dichlorides  and  mercury  diphenyl. 

Salts  of  benzaldehydephenyliodinium  hydroxide  : 


Meta.  m.  p.  Para .  m.  p. 

Chloride .  Colourless  needles  167°  Colourless  prisms  183° 

Bromide  . .  ,,  165  ,,  needles  157 

Iodide  .  ,,  142  ,,  143 

Nitrate  .  ,,  163  dec.  — -  — 

Pyrochromate  .  Yellow  needles  dec.  Yellow  crystals  151  dec. 

Platinichloride .  Prisms  169  dec.  Yellow  prisms  180  dec. 

Mercurichloride  ....  Colourless  dec.  Colourless  crystals  172  dec. 


ORGANIC  CHEMISTRY. 


443 


A  number  of  condensation  products  of  m-  and  ^-benzaldehydephenyl- 
iodinium  iodides  have  been  obtained  : 


Metci.  m.  p. 

Semicarbazone  .  Colourless  prisms  204° 

Phenylhydrazone  ...  Yellow  crystals  156 
Benzidine  compound  Yellow  plates  228 — 229 


Para.  m.  p. 

Colourless  needles  212® 

Yellow  crystals  144 

Yellow  plates  above  360 

J.  J.  s. 


Condensation  of  Aldehydes  with  Ketones.  Edmund  0. 
von  Lippmann  and  Rodolfo  Fritsch  ( Ber .,  1905,  38,  1626 — 1630). — 

CH  *CPh 

Stilbeneacetone  (1  :  2-diphenyl-&}-cyc\oventene-i-one ),  CO<^  2  Ji 

(j  xj.  ir  ii 

tained  by  the  condensation  of  benzaldehyde  and  acetone  by  means  of 
zinc  chloride,  separates  from  a  mixture  of  alcohol  and  ether  as  a 
yellowish-brown,  crystalline  precipitate  softening  at  167°,  and  is 
readily  soluble  in  ether,  chloroform,  carbon  disulphide,  benzene, 
toluene,  ethyl  acetate,  or  acetic  acid.  When  heated,  3  mols.  of 
stilbeneacetone  condense,  with  loss  of  2H20,  to  form  tristilbeneacetone- 
anhydricle ,  C51H3S0,  which  can  be  more  readily  obtained  by  heating 
the  original  mixture  of  benzaldehyde,  acetone,  and  zinc  chloride  for  10 
hours  at  200°,  and  separates  from  acetic  acid  in  crystals  melting 
at  188°,  and  is  moderately  soluble  in  ether,  acetone,  or  chloroform. 

CH  *C*C  H  Pr 

Dipropyl  stilbeneacetone ,  CO<^,£j.2  q  ’  PreParec^  ky  the  action 

of  cuminaldehyde  on  acetone  in  presence  of  zinc  chloride,  separates 
from  a  mixture  of  chloroform  and  alcohol  in  pale  yellow  crystals 
melting  at  158°,  and  is  readily  soluble  in  ether,  chloroform,  benzene, 
toluene,  or  ethyl  acetate. 

CH  *C'C  H 

Dihydroxystilbeneacetone  anhydride ,  CO<^  2  n  6  4^>0,  prepared 

by  the  condensation  of  salicylaldehyde  with  acetone  in  presence  of 
zinc  chloride,  melts  at  215°  and  is  soluble  in  most  solvents  except 
light  petroleum. 

_  .  ...  ™  .CH2-C-C,H4-OMe  J  . 

Dimetkoxy stilbeneacetone ,  CO<^^  JJ  ,  prepared  from 

anisaldehyde  and  acetone,  separates  in  pale  brown  crystals  melting  at 

129°,  and  dissolves  in  the  same  solvents  as  the  preceding  compound. 

7  7  7  ™  AHR-C-CHICHPh  ^  .  .  .  xl 

Distyrylethyleneacetone ,  CO<\  ,  obtained  by  the 

(j  xj-2  ^  v  xi  •  vXj-x  II 

condensation  of  cinnamaldehyde  with  acetone  in  presence  of  zinc 
chloride,  separates  from  a  mixture  of  benzene  and  light  petroleum  in 
yellowish-brown  crystals  melting  at  208°.  T.  H.  P. 


Preparation  of  cycZoHexanol,  cyc/oHexanone,  and  Derivatives. 
Arnold  F.  Holleman,  F.  H.  van  der  Laan,  and  H.  J.  Slijper  ( Rec . 
trav.  chim .,  1905,  24,  19 — 24.  Compare  Abstr.,  1904,  i,  40). — The 
crude  product  obtained  by  passing  dry  hydrogen,  impregnated  with 
phenol  vapour,  over  reduced  nickel  heated  at  140 — 150°  contains 
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water,  c?/cZohexene,  c^cZohexanol,  and  cyc/ohexanone.  The  two  former 
may  be  isolated  by  fractional  distillation.  From  the  residue,  cyolo * 
hexanone  may  be  removed  by  the  addition  of  sodium  hydrogen  sul¬ 
phite,  or  more  completely  by  conversion  into  dibenzylideneci/cZo- 
hexanone  by  the  action  of  benzaldeliyde  in  presence  of  sodium 
hydroxide,  leaving  cycZohexanol,  which  may  be  purified  by  desiccation 
over  lime  and  distillation  ;  it  boils  at  159—160°,  solidifies  when 
cooled,  and  melts  at  20°. 

Sabatier  and  Senderens’  method  (Abstr.,  1904,  i,  156)  of  preparing 
(u/cZohexanone  from  the  mixture  by  passing  the  vapour  over  copper 
heated  to  330°  results  in  the  production  of  c^cZohexene,  cycZohexane, 
and  benzene,  and  a  better  yield  of  the  ketone  is  obtained  when  the 
capper  is  heated  to  280°  and  the  vapour  is  mixed  with  a  small  quan¬ 
tity  of  air.  The  preparation  of  adipic  acid  and  of  c?/cZopentanone 
(Hentzschel  and  Wislicenus,  Abstr.,  1893,  i,  555)  from  the  mixture  of 
cycZohexanol  and  cycZohexanone  is  described.  T.  A.  H. 

Ketens.  Hermann  Staudinger  (Ber.>  1905,  38,  1735 — 1739).— 
Diphenylketen,  ,CPh2!CO,  the  first  representative  of  a  new  type  of 
compound,  is  prepared  by  the  action  of  zinc  on  an  ethereal  solution  of 
diphenylchloroacetyl  chloride  \  it  boils  at  146°  under  12  mm.  pressure, 
has  the  colour  of  a  concentrated  solution  of  potassium  dichromate, 
and  solidifies  in  a  freezing  mixture  to  a  mass  of  yellow  crystals.  It 
can  be  preserved  in  an  atmosphere  of  carbon  dioxide  for  weeks.  On 
exposure  to  the  atmosphere,  it  becomes  viscid,  and  when  light  petrol¬ 
eum  is  added,  a  white  insoluble  oxidation  product  separates,  which  is 
also  formed  when  a  current  of  air  is  passed  into  the  solution  of  the 
keten  in  benzene.  Diphenylketen  is  vigorously  acted  on  by  water 
with  the  formation  of  diphenylacetic  acid  in  quantitative  yield.  With 
ethyl  alcohol,  it  forms  ethyl  diphenylacetate.  It  bears  a  further 
resemblance  to  carbimides  in  being  acted  on  by  primary  bases,  the 
anilide  melting  at  180°.  The  amide  melts  at  165°  and  the  phenyl- 
hydrazide  at  166 — 167°. 

When  a  current  of  dry  hydrogen  chloride  is  passed  into  a  solution 
of  diphenylketen  in  benzene,  diphenylacetyl  chloride,  boiling  at 
170 — 171°  under  16  mm.  pressure  and  melting  at  55°,  is  obtained. 
When  hydrogen  chloride,  containing  traces  of  water,  is  passed  into  an 
ethereal  solution  of  diphenylketen  containing  zinc  chloride,  ethyl 
diphenylacetate  is  formed. 

The  keten  is  much  more  stable  towards  water  in  benzene  solution 
than  in  ethereal  solution.  When  a  benzene  solution  of  the  keten  is 
agitated  with  dilute  hydrochloric  acid,  diphenylacetic  anhydride  is 
formed.  It  boils  at  220 — 225°  under  15  mrn.  pressure  and  separates 
from  ether  in  needles  which  melt  at  98°. 

The  unsaturated  character  of  diphenylketen  is  further  indicated 
by  its  power  of  combining  with  bromine,  hydrogen  sulphide,  and  ethyl 
sodiomalonate. 

Phenylchloroacetyl  chloride  in  ethereal  solution  was  acted  on  by 
zinc  dust.  Phenylketen  was  not  isolated  from  this  reaction,  but  its 
existence  was  proved  by  the  formation  of  phenylacetic  acid  on  the 
addition  of  water.  A.  McK, 
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Cyclic  Ketones  from  Chloroform  and  Phenols.  Karl 
Auwers  and  Gustav  Keil  (. Ber .,  1905,  38,  1693 — 1697.  Compare 
Abstr.,  1902,  i,  218;  1903,  i,  100,  620  ;  1904,  i,  26).— When  4-keto- 
l-methyl-l-dichloromethyldihydrobenzene  (Abstr.,  1902,  i,  218)  is 
dissolved  in  light  petroleum  and  mixed  with  an  equivalent  of 
phosphorus  pentachloride  at  the  ordinary  temperature  and  the  petroleum 
and  oxychloride  removed  under  reduced  pressure,  a  chlorinated 
product  is  obtained  which,  on  reduction  with  sodium  and  boiling 
alcohol,  yields  o-xylene.  When  the  crude  chlorinated  product  is  heated 
with  water  at  160 — 180°,  all  the  chlorine  is  removed  from  the  side  chain 
and  \)-chloro-o-tolualdehyde ,  C6H3MeCl*CHO,  is  formed.  It  distils  at 
228°,  has  a  sp.  gr.  1*277  at  17°/ 17°,  and  solidifies  to  colourless  crystals. 
Its  semicarbazone  crystallises  in  colourless  needles  and  melts  at  224°.  On 
oxidation,  the  aldehyde  yields  Claus'  jp-chloro-o-toluic  acid  melting  at 
169 — 170°  (Claus  gives  172°). 

The  action  of  the  pentachloride  may  thus  be  represented  : 


Me 


0< 


Cl 


NCHCl 


Me 

CHC10 


>  Cl 


_Me 

^  \cHCl0. 

=/ 

J.  J.  S. 


Intramolecular  Atomic  Migrations.  III.  Benzopinacones. 
P.  J.  Montagne  (Rec.  Trav.  chim 1905,  24, 105 — 131). — The  principal 
results  recorded  in  this  paper  have  already  been  published  (Abstr., 
1902,  i,  472,  and  this  vol.,  i,  58).  Linnemann's  method  ( Annalen , 
1865,  133,  6)  was  employed  for  the  reduction  of  4  :  4'-dichlorobenzo- 
phenone  to  diehlorodiphenylcarbinol ;  the  acetyl  derivative  of  the  latter 
melts  at  43,5°.  4:4':  4"  :4'"-Tetrachlorobenzopinacone,  prepared  from 

dichlorobenzophenone  by  Ciamician  and  Silber’s  method  (Abstr.,  1901, 
i,  36),  forms  molecular  combinations  with  methyl  alcohol  (2-mols.), 
benzene  (1  mol.),  and  toluene  (1  mol.),  melts  at  147*5°,  and  decom¬ 
poses  at  the  same  time  into  diehlorodiphenylcarbinol  and  dichlorobenzo¬ 
phenone  ;  boiling  with  acetic  acid  induces  the  same  decomposition. 

4:4':  4"  :  4"'-Tetrachlorobenzopinacolin,  prepared  from  the  foregoing 
by  Zagumenny's  method  (Abstr.,  1877,  i,  459  ;  1881 , 813),  melts  at  1 94°, 
and  on  boiling  with  alcoholic  potassium  hydroxide  yields  tri-p-chloro- 
phenylmethane  and  ^-chlorobenzoic  acid.  The  former  melts  at  92°  and 
crystallises  from  light  petroleum  in  short,  thick,  transparent,  rhombic 
prisms  [a  :b  :  c  =  0*5904  :  1 :  0*9261],  which  soon  become  opaque.  The 
optical  characters  of  the  crystals  were  determined  by  Jaeger  and  are 
given  in  detail  in  the  original. 

Tri-jp-nitrophenylcarbinol,  when  recrystallised  from  benzene,  melts 
at  193°  and  does  not  combine  with  the  solvent  (compare  Gomberg, 
Abstr.,  1904,  i,  490  ;  E.  and  O.  Fischer,  ibid.,  864,  and  O.  Fischer  and 
Schmidt,  Zeit.  Farb.  Text.  Ind .,  1904,  3,  1).  The  crystals  are 

monoclinic  prisms  \a  :  b  :  c  =  1*4825  :  1  :  2*9474  ;  /5~54°12'].  Tri-/?- 

aminophenylmethane  melts  at  202*5°  (Graebe,  180°,  Bernthsen,  203°, 
and  E.  Fischer,  207°).  The  trichlorophenyl methane,  prepared  from  this 
by  diazotisation  in  presence  of  cuprous  chloride,  is  identical  with  that 
prepared  from  tetrachlorobenzopinacolin.  T.  A.  H. 
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Derivatives  of  Indandione.  Giorgio  Errera  and  E.  Casardi 
{Gazzetta,  1905,  35,  i,  1 — 11.  Compare  Abstr.,  1903,  i,  265).— 

pQ 

Ethyl  indandionemethenylacetoacetate , C6H4<Cqq^CH’CH  I  CAc*C02Et, 

formed  by  the  condensation  of  indandione  (1  mol.)  with  ethyl  ethoxy  - 
methyleneacetoacetate  (1  mol.)  in  presence  of  sodium  carbonate, 
separates  from  benzene  or  a  mixture  of  benzene  and  light  petroleum  in 
yellow  needles,  turning  red  in  the  air  and  melting  at  117 — 118°  ;  it  is 
an  unstable  compound  and  dissolves  readily  in  bases,  yielding  the  cor¬ 
responding  salts,  or  in  alcohol.  With  aqueous  ammonia,  it  yields 
aminomethyleneindandione,  whilst  on  heating  with  ammonium  acetate 
and  acetic  acid  it  gives  a-di-o-benzylenonepyridine. 

CO 

Indandionemethenylacetone ,  C6H4<C[qq^>CH*CH!CHAc,  formed  by 

boiling  ethyl  indandionemethenylacetoacetate  with  dilute  alkali 
hydroxide  solution  and  subsequently  acidifying,  crystallises  from  ethyl 
acetate  in  golden-yellow  needles  melting  at  177 — 178°  and  dissolving 
slightly  in  the  ordinary  solvents  ;  with  bases,  it  yields  red,  crystalline 
salts.  The  mother  liquor  from  the  indandionemethenylacetone  contains 
methenylbisindandione  and  another  compound  separating  from  acetic 
acid  in  golden-yellow  needles  meltiDg  at  267*5°. 

The  anhydride  of  indandionemethenylacetonedioxime , 

oh-n:c — c:ch-ch.  ^  oh*n:c — ochicil 

>CMe  or  /,  tt  An _ N>CMe- 


c#u4-c:n- 


-O' 


c6h4-oo- 


prepared  by  boiling  indandionemethenylacetone  with  excess  of 
hydroxylamine  hydrochloride  in  aqueous  alcoholic  solution,  separates 
with  1H20  from  aqueous  alcohol  in  yellow  leaflets  which  melt  and 
decompose  at  246°  and  dissolve  in  solutions  of  bases. 

The  solution  of  indandionemethenylacetone  in  aqueous  ammonia 
deposits  brown  or  red  crystals,  018Hn02N,2H20,  which  melt  and 
decompose  at  240°,  dissolve  slightly  in  acetone  and,  when  boiled  with 
alkalis,  yield  ammonia  and  the  original  ketone.  When  boiled  with 
concentrated  acetic  acid,  this  ammonia-derivative  loses  water  and 
undergoes  condensation,  yielding  2-o-benzylenone-§  methylpyridine  (2- 
phenylene -  §-methylpyridineketone ),  according  to  the  equation  : 

pp  PO _ PTTT.nTT 

CaH4<c5>C:CH-CH:CMe-NH2  =  H20  + 

this  compound  crystallises  from  light  petroleum  in  leaflets  or  flattened 
needles  which  melt  at  121°  and  dissolve  readily  in  alcohol  or  benzene. 
It  is  a  feeble  base,  being  precipitated  from  acetic  acid  solution  by 
water ;  the  hydrochloride  crystallises  in  slender,  yellow  needles,  slightly 
soluble  in  concentrated  hydrochloric  acid.  It  yields  an  oxime , 
C13H10ON2,  crystallising  from  alcohol  in  minute,  yellowish-white  scales, 
which  melt  at  256 — 257°  and  dissolve  slightly  in  light  petroleum  and 
readily  in  xylene. 

ch9-c:ch-ch 

i  2  i  ii 


2-o -Benzylene-Q-methylpyridine, 


C0H4*C:N— CMe  ’ 


obtained  by  re¬ 


ducing  the  corresponding  ketone  by  means  of  hydriodic  acid  and 
phosphorus,  is  deposited  as  a  hydrate  (with  2H20)  in  the  form  of 
shining,  white  needles  which  melt  at  45 — 48°  to  a  turbid  liquid  and  at 
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100°  to  a  clear  liquid;  the  crystals  lose  their  water  of  crystallisation 
in  a  vacuum  over  potassium  hydroxide,  yielding  anhydrous,  hexagonal 
crystals  of  the  formula  C13HnN,  which  have  a  faintly  aromatic  odour 
and  melt  at  31 — 32°  and  boil  with  slight  decomposition  at  325°.  The 
hydrochloride ,  C13HUN,HC1,  crystallises  in  long,  silvery  needles,  which 
melt  at  282°  and  dissolve  slightly  in  hydrochloric  acid  and  moderately 
well  in  water.  The  pier  ate,  C13HnN,C6H307N3,  crystallises  from 
alcohol  in  yellow  needles  melting  at  211 — 2 12°.  T.  H.  P. 

Amino-derivatives  of  Anthraquinone.  Farbwerke  vorm. 
Meister,  Lucius,  <fc  Bruning  (D.R.-P.  156803). — When  a  cooled 
solution  of  a-diazoanthraquinone  sulphate  is  oxidised  by  an  excess  of 
sodium  hypochlorite,  yellow  needles  of  the  sodium  salt  of  anthra- 
quinone-a-nitroamine,  C^HfO^NNa’NCXj,  separate.  When  decom¬ 
posed  by  dilute  acids  or  carbon  dioxide,  the  nitroamine  is  obtained, 
and  crystallises  from  dilute  acetic  acid  in  yellow  needles,  melting  and 
decomposing  at  193°.  It  is  insoluble  in  water,  and  dissolves  sparingly 
in  alcohol,  acetone,  or  benzene.  Fuming  nitric  acid  converts  it  into 
i-nitroanthraquinone-a-nitroamine,  a  light  brown,  crystalline  powder, 
exploding  at  117°.  Sodium  sulphide  reduces  it  to  1  :  4-diaminoanthra- 
quinone. 

Anthraquinone -1  : 5-dinitroamine,  C14H602(NH*N02)2,  prepared  in 
similar  manner,  explodes  at  203°  and  forms  a  golden-yellow  sodium 
salt.  Nitric  acid  converts  it  into  4  :  §-dinitroanthraquinone-\  :  5 -dinitro- 
amine,  which  explodes  at  134°.  Sodium  sulphide  reduces  it  to 
1:4:5:  8-tetra-aminoanthraquinone,  characterised  by  the  blue  colour 
of  its  acetone  solution.  C.  H.  D. 

Connection  between  the  Constitution  and  the  Colour  and 
Dyeing  Power  with  Mordants  of  the  Hydroxy  an  thra- 
quinones  and  their  Sulphonic  Acids.  Georg  von  Georgievics 
(Zeit.  Farb.  Text.  Ind.,  1905,  4,  185 — 192.  Compare  Mohlau  and 
Steimmig,  ibid.,  3,  273  and  358). — The  fact  that  3-hydroxyanthra- 
quinone  is  a  strong  mordant  dye  is  regarded  as  indicating  the  incom¬ 
pleteness  of  Mohlau  and  Steimmig’s  view  that  tinctorial  properties  in 
the  anthraquinone  series  are  produced  by  a  hydroxyl  group  in  the 
ortho-position.  A  simple  rule  connecting  the  dyeing  properties  and  the 
constitution  of  these  substances  cannot  be  deduced.  A  hydroxyl  group 
in  position  3  in  alizarin  produces  a  far  greater  effect  than  the  same 
group  introduced  into  any  other  position  in  the  molecule  ;  anthragallol 
(1  :  2  : 3-trihydroxyanthraquinone)  dyes  brown  shades,  which  may  be 
regarded  as  produced  by  a  combination  of  1:3-  and  2  :  3-dihydroxy- 
anthraquinones.  All  other  hydroxylated  alizarins  resemble  the 
parent  substance  in  giving  red  dyes.  The  influence  on  the  colour 
of  a  hydroxyl  group  in  position  5  or  8  is  greater  than  that  of  the 
same  group  in  position  6  or  7 ;  moreover,  the  effect  when  in  position  5 
is  greater  than  when  in  position  8.  A  hydroxyl  group  introduced 
into  position  5  in  quinizarin  (1  : 4-dihydroxyanthraquinone),  instead 
of  increasing  the  dyeing  power  towards  mordanted  fabrics,  diminishes 
it ;  the  product  behaves  as  a  combination  of  1  :  8-  and  1  :  5-dihydroxy- 
anthraquinones,  these  two  substances  possessing  little  tinctorial 
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properties  towards  mordants.  Probably  for  a  similar  reason, 
1:4:5:  8-tetrahydroxyanthraquinone  has  little  tinctorial  value. 

On  sulphonation  with  sulphuric  acid  containing  20  per  cent,  of 
anhydride,  dihydroxyanthraquinones  containing  both  hydroxyl  groups 
in  the  same  nucleus  give  monosulphonic  acids ;  when  the  two  hydroxyls 
are  heteronuclear,  a  disulphonic  acid  is  obtained.  The  entrance  of 
the  sulphonic  group,  in  all  the  cases  studied,  caused  an  intensification 
of  the  dyeing  properties  towards  mordants. 

Sodium  quinizarinsulphonate ,  C14H704*S0gNa,2|H20,  crystallises  in 
spherular  aggregates  of  very  slender  needles  or  in  thin  plates.  Sodium 
xanthopurpurinsulphonate,  with  |H20,  forms  hard,  brown  needles. 
Sodium  1  hydroxy anthraquinonesulphonate  forms  golden-yellow  needles, 
and  probably  contains  1H20;  the  isomeric  sodium  2-hydroxy  anthra¬ 
quinonesulphonate  crystallises  from  dilute  alcohol  in  sheaves  of  needles 
containing  1H20.  Sodium  anthrar'ufin-di-sulphonate , 

C14Ha04(S03Na)2,l|H«,0, 

forms  microscopic,  prismatic  crystals.  The  sodium  salt  of  sulphoanthra- 
flavic  acid,  C14H604(S03Na)2,  seems  to  contain  3H20. 

W.  A.  D. 

Action  of  Acetic  Anhydride  and  Sodium  Acetate  on 
Phenanthraquinone.  Wassili  Scharwin  (. Ber .,  1905,  38, 
1270 — 1272). — When  heated  on  a  water-bath  with  sodium  acetate  and 
acetic  anhydride,  phenanthraquinone  yields,  as  the  principal  product  of 
the  reaction,  a  substance ,  C33H2207,  which  crystallises  in  colourless, 
transparent,  rhombic  plates,  becomes  dark  blue,  and  decomposes  at 
about  250° ;  becomes  yellow  when  exposed  to  light,  and  dissolves  in 
concentrated  sulphuric  acid  to  an  olive-green  solution.  When  warmed 
with  aqueous  sodium  hydroxide,  it  is  converted  into  Meyer  and 
Spengler's  lactone,  C16Hs03  (this  vol.,  i,  219).  The  action  of  phenyl- 
hydrazine  on  the  substance  C33H2207  leads  to  the  formation  of  a 
compound ,  0lgH1203,  which  crystallises  in  orange  needles,  melts  and 
decomposes  at  251°,  and  dissolves  in  concentrated  sulphuric  acid  to  a 
violet  solution. 

Along  with  the  main  product,  phenanthraquinone  yields  small 
quantities  of  diacetylphenanthraquinol  and  of  a  substance  which 
crystallises  in  opaque,  glistening,  bronze  rhombohedra  and  dissolves 
in  benzene,  chloroform,  or  concentrated  sulphuric  acid  to  blue  solutions, 
which  become  colourless  when  exposed  to  light.  G.  Y. 

Dicam phorquinon©  and  isoDicamphorquinone.  Giuseppe  Oddo 
( Gazzetta ,  1905,  36,  i,  12 — 27). — On  the  basis  of  Komppa’s  synthesis 
of  camphor  according  to  Bredt’s  formula,  the  author  attributes  to 

CH*CH 

dicamphor  the  structural  formula  C8H14<^q  ^>C8H14,  and  to  di~ 

camphorquinone  and  isodicamphorquinone  the  formulae 

C8H14<9-Y>C!8H14  and  C8H14<n“n>C8H14 
respectively. 

Dicamphorquinone  is  partially  or  completely  converted  into  the 
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isomeric  isodicamphorquinone  by  the  action  of  hydrobromic  acid, 
bromine,  nitrosyl  chloride,  potassium  permanganate,  chromium  trioxide, 
sodium  peroxide,  phosphorus  pentachloride,  nitrobenzene,  or  concen¬ 
trated  potassium  hydroxide  solution  or  by  fusion  with  potassium 
hydroxide.  The  zsodieamphorquinone  formed  either  remains  unchanged 
or  is  but  slightly  attacked  by  the  reagents  named.  In  the  above 
isomerisation,  the  author  assumes  the  formation  of  intermediate  un¬ 
stable  additive  products  according  to  the  scheme  : 

CsHhC^o  £  0>C8H14  +  HBr  =  C8Hh<^0  >0SHU. 

The  latter  then  splits  up,  giving  either  the  original  dicamphor- 
quinone  or  its  isomeride. 

Only  one  such  additive  compound ,  C8H14<^  I  lA _ A>C8H14, 

LU  UU 

was  obtained,  and  was  prepared  by  the  action  of  yellow  mercuric  oxide 
(2  mols.)  and  iodine  (2  mols.)  on  dicamphorquinone  (1  mol.)  in  alcohol. 
It  crystallises  from  benzene  in  small,  dark  red,  shining  scales  melting 
at  142 — 145°,  and  is  converted  into  dicamphorquinone  by  aqueous 
sulphurous  acid,  and  into  camphorquinone  by  boiling  its  alcoholic 
solution  with  yellow  mercuric  oxide  until  decolorised. 

Fusion  of  dicamphorquinone  with  potassium  hydroxide  yields, 
besides  isodicamphorquinone,  camphenonecamphenoic  acid , 

C8Hu<S?^“£>C.H1 


•co2h 


CO 


8^14’ 


which  is  also  obtained  in  small  quantity  when  zsodicamphorquinone  is 
fused  with  potassium  hydroxide. 

When  boiled  for  a  long  time  with  nitric  acid,  dicamphorquinone  is 
converted  into  camphoric  anhydride  and  camphoric  acid,  whilst  under 
the  same  conditions  isodicamphorquinone  is  almost  completely  changed, 
but  yields  no  definite  products. 

The  action  of  sodium  or  magnesium  on  /3/?-dibromocamphor  in 
toluene  solution  yields  dicamphor,  resinous  substances,  and  dicamphor¬ 
quinone.  In  ethereal  solution,  magnesium  and  /3/?-dibromocamphor 

i  ,  n  Tr  .CBr*MgBr 

give  the  compound  C8H14<^  °  ,JEt/). 


T.  H.  P. 


Carvone.  Hans  Kupe  and  Paul  Schlochoff  (Ber.,  1905,  38, 
1719 — 1725). — A  55  per  cent,  yield  of  %-hydroxy- 8  :  9 -dihydrocarvone, 

CMe^QQ^Q^^CH’CMeg’OH,  is  obtained  when  carvone  is  shaken 

for  70  hours  with  10  times  its  weight  of  40  per  cent,  sulphuric  acid. 
It  distils  at  154°  under  10  mm.  pressure,  solidifies  on  cooling,  and 
melts  at  41 — 42°.  It  is  readily  soluble  in  water  and  organic  solvents, 
has  a  sp.  gr.  0*8282  at  20°  and  [a]D  +43*06°  at  20°.  The  oxime , 
CioHi^OgN,  crystallises  in  colourless  needles  melting  at  114 — 114*5° 
and  sparingly  soluble  in  water.  The  semicarbazone ,  CnH10O2N3,  crys¬ 
tallises  from  dilute  alcohol  in  flat  needles  and  melts  at  176°.  When 
reduced,  the  di  hydro  carvone  yields  2  : 8-dihydroxyterpane,  which  is 
identical  with  Baeyer’s  glycol  (Abstr.,  1895,  i,  550)  melting  at 
112—113°. 

When  dihydrocarveol  is  shaken  with  35  per  cent,  sulphuric  acid 
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during  48  hours,  the  product  is  a  mixture  of  Baeyer’ s  glycol,  a- 2  :  8-di¬ 
hydroxy  terpane,  and  a  stereoisomeride,  fS- 2  :  S-dihydroxylerpane.  A 
better  yield  of  the  latter  is  obtained  by  shaking  with  40  per  cent, 
acid  during  90  hours.  It  is  less  soluble  in  benzene  than  the  a-com- 
pound,  crystallises  in  slender,  colourless  needles,  melts  at  103 — 104°,  and 
combines  with  sulphuric  acid  more  readily  than  the  stereoisomeride. 
Its  sp.  gr.  is  0-8273  at  20°  and  it  has  [a]D  +  12*61°  at  20°. 

When  an  acetone  solution  of  the  crude  dihydroxy  terpane  is  slowly 
added  to  boiling  25  per  cent,  sulphuric  acid  through  which  steam  is 
being  passed,  a  mixture  of  dihydropinol,  terpenes,  dihydrocarveol,  and 
cymene  is  obtained.  The  dihydropinol , 

✓CH2 — CH - CMe2 

CH<  >CH2|  , 

\CHMe-CH - O 

is  most  readily  isolated  as  its  ferricyanule ,  which  is  then  decomposed 
by  sodium  carbonate.  The  oxide  distils  at  58*5°  under  9  mm. 
pressure,  has  a  sp.  gr.  0*9192  at  20°  and  [a]D  +34*97°  at  20°,  and 
closely  resembles  cineol.  J.  J.  S. 


Terpenes  and  Ethereal  Oils.  Constitution  of  Eucarvone 
and  its  Reduction  Products.  Otto  Wallach  [with  Hugo  Kohler] 

(. Annalen ,  1905,  339,  94 — 116). — The  formula  N  e  I  ^>CMe2, 

CH*CH2*CH 

proposed  by  Baeyer  for  eucarvone,  is  not  in  accord  with  many  of  the 
reactions  discovered  by  that  investigator,  and  still  less  with  other 
recent  observations. 

By  reducing  eucarvone,  Baeyer  only  obtained  the  unsaturated 
dihydroeucarveol,  C10Hl7*OH,  but  it  has  been  found  that  at  the  same 
time  14 — 20  per  cent,  of  the  saturated  tetrahydroeucarveol,  C10Hig*OH, 
is  also  formed.  Further,  pure  eucarvoxime  yields  tetrahydroeucarv- 
ylarnine,  together  with  the  saturated  ketone,  C10H18O,  as  by-product. 
Baeyer  has  shown  that  the  tetrahydrocarvone  has  a  seven-memberedring, 

^  ^  ^^2^>CMe2,  and,  further,  the  saturated  ketone,  C10HlgO, 

obtained  by  direct  reduction  of  eucarvone,  yields  the  keto-acid, 

C0Me-[CH2yCMe2-CH2-C02H, 
which  can  be  converted  into  /?/?-dimethylpimelic  acid, 

C02H-[CH2]3-CMe2-CH2-C02H, 

CH  *  CO _ CH 

the  latter  giving  1  :  T-dimethylcycfo-3-hexanone,  >  2  *  2  . 

CH2,Cli2*CMe2 

These  facts  suggest  that  eucarvone  has  a  seven-membered  ring, 

CMe’COCH^  rr,  .  .  ,  ' 

if  /^Tj.^rl^CMeg.  The  oxammo-oxime  of  eucarvone  yields,  on 
CH  CH.CH 

reduction,  an  unsaturated  diamine  of  which  the  phosphate  on  distilla¬ 
tion  gives  not  m-cymene,  but  p-cymene. 

In  the  formation  of  eucarvone  from  the  hydrobromide  of  carvone,  it 
is  suggested  that  under  the  influence  of  the  alkali  hydroxide  the  three- 
membered  ring  is  broken,  a  hydrated  compound  being  formed, 

CMe-CO - CH9^ 

CH,CH2*CH(0H)^>C  6a’ 
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which  then  passes  into  eucarvone.  It  is  uncertain  what  position  the 
ethylene  linking  occupies  in  dihydroeucarvone  ;  it  is  possible  that  in 
the  reduction  a  rearrangement  has  taken  place. 

Eucarvone  is  prepared  from  carvone  hydrobromide  and  methyl 
alcoholic  potassium  hydroxide,  and  purified  by  conversion  into  the 
semicarbazone;  it  boils  at  85 — 87°  under  12  mm.  pressure,  has  a 
sp.  gr.  0*949  and  nD  —  1*5092  at  21°,  and  is  optically  inactive.  When 
reduced  in  absolute  alcohol  in  moist  ether,  a  mixture  of  dihydroeu¬ 
carvone  and  an  alcohol  are  obtained,  which  is  oxidised  with  10  per 
cent,  potassium  permanganate,  the  alcohol  remaining  unchanged. 
Tetrahydroeucarvone  is  prepared  by  oxidising  the  alcohol  with  chromic 
acid  ;  it  boils  at  91 — 93°  under  13  mm.  and  at  212 — -216°  under  the 
ordinary  pressure,  and  has  a  sp.  gr.  0*918  and  1*4673  at  22°; 
its  oxime  is  a  liquid,  and  its  semicarbazone  consists  of  a  mixture  of 
two  compounds  differing  in  solubility  and  melting  at  161 — 163°  and 
191 — 192°  respectively.  On  oxidation  with  chromic  acid  in  the 
presence  of  sulphuric  acid,  it  yields  a  keto-acid,  which  is  a  liquid 
solidifying  in  a  freezing  mixture  and  boiling  at  194 — 196°  under 
39  mm.  pressure  ;  its  semicarbazone  melts  at  170 — 171°  and  its  oxime 
at  100 — 101°.  When  treated  with  sodium  hypobromite,  /?/?-dimethyl- 
pimelic  acid,  melting  at  102 — 103°,  is  obtained  ;  its  calcium  salt,  on  dis¬ 
tillation  with  soda  lime,  yields  1  :  rdimethyl-3-cyc/ohexanone,  which 
melts  at  173—175°  and  gives  a  semicarbazone  sintering  at  192°  and 
melting  at  195°. 

Tetrahydrocarveol  is  prepared  by  reducing  the  pure  tetrahydroeu¬ 
carvone,  boils  at  219 — 220°,  and  yields,  with  phenylcarbimide,  a 
phenylurethane  melting  at  74 — 75°. 

Tetrahydrocarvone  can  be  converted  into  a  ketonic  acid  and  then 
into  isopropyladipic  acid  (m.  p.  75 — 76°),  in  the  same  manner  as 
tetrahydroeucarvone. 

Eucarvoxime  yields  a  hygroscopic  hydrochloride ,  C10HU!NOH,HC1, 
which  is  a  snow-white  powder  melting  at  68 — 70°;  a  hydrobromide 
melting  and  decomposing  at  77 — 79°,  and  a  hydriodide  were  also  pre¬ 
pared.  On  reducing  an  alcoholic  solution  of  the  oxime  by  sodium, 
tetrahydroeucarvylamine  is  obtained  ;  it  is  an  oil  boiling  at  209 — 211° ; 
its  benzoyl  derivative  melts  at  168°.  K.  J.  P.  O. 


Ethereal  Oil  of  Birch  Buds.  Hugo  von  Soden  and  Fritz  Elze 
(Ber.,  1905,  38,  1636 — 1638). — The  essential  oil  of  birch  buds 
contains  : 

(1)  A  paraffin,  which  separates  from  methyl  alcohol  in  odourless, 
tasteless  needles  melting  at  50°,  and  is  readily  soluble  in  ether,  benzene, 
or  light  petroleum.  (2)  An  ester  not  yet  investigated.  (3)  A  primary 
sesquiterpene  alcohol,  C16H23*OH,  to  which  the  name  betulol  is  given. 
It  is  a  colourless,  very  viscous  oil,  with  an  odour  resembling  that  of 
incense  and  a  bitter  taste.  It  has  a  sp.  gr.  0*975  at  15°,  [a]D  -  35°, 
and  boils  at  138 — 140°  under  4  mm.,  and,  with  partial  decomposition,  at 
284 — 288°  under  743  mm.  pressure.  It  is  soluble  in  3  parts  of  70  per 
cent,  alcohol.  Betulol  acetate ,  CH3*C02*C15H23,  is  a  colourless,  faintly 
aromatic  smelling  oil,  which  has  the  sp.  gr.  0*986  at  15°  and  boils  at 
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142 — 144°  under  4  mm.  pressure.  The  acid  phthalate  is  obtained  as  a 
transparent  resin  showing  no  tendency  to  crystallise.  T.  H.  P. 


Gutta-percha  from  German  New  Guinea.  Alexander  Tschirch 
and  0.  Muller  {Arch.  Pharm .,  1905,  243, 114—132.  Compare  Abstr., 
1904,  i,  76). — The  sample  examined  was  the  product  of  Palaquium 
supfianum  )  the  percentage  of  it  soluble  in  water,  alcohol,  acetone, 
alcohol-chloroform,  ether,  and  light  petroleum  respectively  was  1, 12,  15, 
34,  40,  40  at  17°,  2,  40,  42,  50,  96,  97  at  the  boiling  temperature, 
whilst  in  benzene,  toluene,  chloroform,  and  carbon  bisulphide  97  per 
cent,  dissolved  at  both  temperatures. 

The  material  was  extracted  thoroughly  with  boiling  water,  then  with 
boiling  96  per  cent,  alcohol.  From  the  alcoholic  extracts,  al ban  crystal* 
lised,  but  consisted  of  three  different  crystalline  forms  ;  these  were 
separated  by  digestion  with  96  per  cent,  alcohol,  first  at  40°,  then  at  60°, 
and  crystallisation  until  fractions  were  obtained  with  a  uniform 
appearance  under  the  microscope,  a -Guinalban  (needle-alban),  C42H70O, 
crystallises  in  needles  and  melts  at  171°;  fi-guinalban  (crystal -alban), 
c22h  320,  crystallises  in  lustrous  plates  and  melts  at  136°  ;  y-guinalban 
(spherite-alban),  (022H320)4  (molecular  weight  determined),  crystallises 
in  little  spheres  and  melts  at  1110,  fi-  and  y-Guinal bans  both  yield 
cinnamic  acid  when  boiled  with  alcoholic  potassium  hydroxide  (com¬ 
pare  van  Romburgh,  Abstr.,  1904,  905) ;  in  addition,  they  yielded 
respectively  fi-guinalbaresinol ,  melting  at  107°,  and  y -guinalbaresinol, 
C26H440,  melting  at  168°,  both  of  which  crystallise  in  needles.  The 
amount  of  a-guinalban  did  not  permit  of  a  similar  experiment  being 
made  with  it ;  nor  did  the  amount  of  /3-guinalbaresinol  permit  of  an 
analysis. 

The  mother  liquor  from  the  guinalban  was  poured  into  water  acidi¬ 
fied  with  hydrochloric  acid,  when  guinafluavil  was  precipitated  ;  by 
treatment  with  80  per  cent,  alcohol,  it  was  separated  into  an  insoluble, 
a,  and  a  soluble,  (3 ,  portion,  both  yellow  and  amorphous,  a -Guinafluavil, 
(C92HS60)3  (molecular  weight  determined),  melts  at  83°,  j3  guinafluavil, 
C15H240,  at  78°;  both  yield  cinnamic  acid  when  boiled  with  alcoholic 
potassium  hydroxide,  and  in  addition  respectively  a-guinqfluaviloresinol, 
C2SH4802,  which  melts  at  136°,  and  (3-guincifluaviloresinol ,  which  melts 
at  143°;  these  crystallise  best  from  acetone.  From  some  crude 
fluavil,  a  product  was  obtained  by  hydrolysis  which  separated  from  a 
solution  in  dilute  alcohol,  on  slow  evaporation  of  the  solvent,  in  forms 
resembling  in  structure  grains  of  potato  starch  ;  after  crystallisation 
from  acetone,  it  melted  at  172°,  and  had  the  composition  C28H4802. 

The  residue  left  after  the  extraction  of  the  gutta-percha  with  alcohol 
was  dissolved  in  chloroform  and  the  solution  was  poured  into  alcohol ; 
the  precipitated  albanan  was  crystallised  from  alcohol-chloroform. 
Guinalbanan,  C48H8S0,  melts  at  62°  and  takes  up  oxygen  gradually 
from  the  air,  especially  when  exposed  to  light* 

The  substance  remaining  in  solution  when  the  albanan  was  pre¬ 
cipitated  was  purified  by  repeated  solution  in  chloroform  and  precipita¬ 
tion  with  alcohol.  This  substance,  guinaguttci ,  CJ0H16,  separates  from 
a  hot  ethereal  solution,  on  cooling,  as  an  apparently  amorphous,  white 
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mass,  which  under  the  microscope  is  seen  to  contain  curved  needles  ; 
at  60°,  it  shrinks  to  a  glassy  mass ;  alcoholic  potassium  hydroxide  does 
not  act  on  it ;  when  exposed  to  the  air  it  turns  red. 

The  colour  reactions  of  a  number  of  these  substances  are  tabulated 
and  compared  with  those  of  phytosterol,  which  they  resemble  in 
many  respects. 

In  all,  500  grams  of  the  gutta-percha  were  worked  up.  From  300 
grams,  the  yield  of  crude  alban  was  86  grams,  of  crude  fluavil  25 
grams.  The  weights  of  pure  albans  obtained  were  a,  0*3  ;  ft,  2*5  ; 
y,  10*0  grams;  of  albanan,  about  2  grams. 

It  will  be  noticed  that  the  terms  alban,  fluavil,  albanan,  and  gutta 
are  used  as  generic  names,  a  syllable  being  prefixed  to  them  to  indicate 
the  material  from  which  particular  varieties  of  them  are  derived. 
When  several  substances  have  the  same  name,  that  distinguished  as  a 
has  the  highest  melting  point,  that  called  ft  the  next  highest,  &c. 

C.  F.  B. 

The  Albana  and  Fluavil  of  Sumatra  Gutta-percha.  Alexander 
Tschirch  and  0.  Muller  (Arch.  Pharm.,  1905,243,  133 — 140.  Com¬ 
pare  Abstr.,  1904,  i,  76,  and  preceding  abstract  for  the  nomenclature). 
— a-Sumalban  (crystal-alban),  from  old  gutta-percha,  is  hydrolysed  by  10 
per  cent,  alcoholic  potassium  hydroxide  to  cinnamic  acid  and  crystal¬ 
line  a -sumalbaresinol,  C52Hg402  or  C50H80O2,  which  melts  at  207°. 
y3-Sumalban  (spherite-alban),  from  old  gutta-percha  and  from  a  commer¬ 
cial  sample,  yields  cinnamic  acid  and  crystalline  ft-sumcilbaresinol , 
C50H80O2  or  C48H7602  (molecular  weight  determined),  which  melts  at 
151°.  y-Sumalban  (isospherite-alban),  from  commercial  gutta-percha, 
yields  cinnamic  acid  and  crystalline  y-sumalbaresinol ,  C40H64O2,  which 
melts  at  171°. 

Fluavil  from  old  gutta-percha  yields  cinnamic  acid  when  hydrolysed 
with  alcoholic  potassium  hydroxide,  but  the  resinol  also  formed  could 
not  be  made  to  crystallise  either  from  acetone  or  from  dilute  alcohol. 
Fluavil  from  commercial  gutta-percha  is  not  decomposed. 

Sumagutta,  both  from  old  and  from  commercial  gutta-percha,  is  not 
attacked  by  alcoholic  potassium  hydroxide. 

The  colour  reactions  of  these  substances  were  compared  with  those 
of  phytosterol,  and  are  tabulated  in  the  paper.  C.  F.  B. 

Albans  of  Mikindani-caoutchouc  from  German  Bast  Africa. 
Alexander  Tschirch  and  O.  Muller  (Arch.  Pharm.,  1905,  243, 
141 — 146). — The  variety  of  india-rubber  from  Mikindani  in  German 
East  Africa,  known  as  Mozambique  Balls,  contains  a  certain  amount 
of  resin,  and  this  was  investigated  for  comparison  with  the  resins 
of  gutta-percha.  The  sample  was  boiled  with  water  and  then 
extracted  thoroughly  with  acetone.  From  the  solution,  a  crude  alban 
crystallised ;  the  mother  liquor,  when  evaporated,  left  a  yellow,  sticky 
mass  easily  soluble  in  cold  alcohol,  with  a  few  crystals  of  the  alban,  of 
which  3*5  grams  in  all  were  obtained  from  1000  of  the  rubber.  The 
crude  material  melted  at  168 — 172°,  and  was  seen  under  the  microscope 
to  consist  of  two  substances ;  it  was  separated  into  these  by  treatment 
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with  96  per  cent,  alcohol  at  60°.  Of  the  more  soluble  portion, 
a-danialban ,  C6H120,  0*9  gram  was  obtained ;  it  crystallises  in 
spherites,  melts  at  178°,  and  is  not  stable  in  the  air.  The  yield  of  the 
less  soluble  portion,  j3-c lanialban,  C30H48O,  was  1  gram ;  it  crystallises 
in  plates  and  melts  at  149°.  Neither  of  these  substances  yields  cinna¬ 
mic  acid  when  heated  with  alcoholic  potassium  hydroxide,  differing  in 
this  respect  from  the  albans  obtained  from  gutta-percha. 

Several  colour  reactions  of  these  substances  are  tabulated ;  in  these, 
the  substances  much  resemble  phytosterol.  C.  F.  B. 


A  White  Peru  Balsam.  [0.  Hartwich  and]  A.  Hellstrom  (Arch. 
Pharm .,  1905,  243,  218  —  237.  Compare  Thoms  and  Biltz,  Abstr., 
1904,  i,  1038). — The  sample  examined  came  from  Honduras,  and  was  a 
cloudy,  yellow,  syrupy  liquid  having  a  sp.  gr.  1*089,  aD  +  7°20', 
1*5925  at  20°,  acid  number  27,  saponification  number  165;  94  per 
cent,  of  it  dissolved  in  alcohol,  and  it  contained  75  per  cent,  of 
cinnamein  (aromatic  esters). 

The  portion  insoluble  in  alcohol  consisted  of  lionduresen ,  C04H64Ol0,  a 
white,  amorphous  substance  which  melts  at  310 — 315°  and  is  very 
inert  chemically,  but  is  decomposed  by  fusion  with  potassium 
hydroxide  with  formation  of  benzoic  acid  and  a  brown  resin. 

The  alcoholic  solution  of  the  balsam  was  evaporated,  and  the  residue 
dissolved  in  ether.  When  the  ethereal  solution  was  shaken  with 
5  per  cent,  aqueous  sodium  carbonate,  a  sticky  substance  separated 
which  crystallises  from  alcohol ;  this  is  a  sodium  derivative  of 
honduresinol ,  C16H2602,  which  itself  is  amorphous,  melts  at  286°,  gives 
colour  reactions  resembling  those  of  cholesterol,  and  in  general  much 
resembles  benzoresinol  and  storesinol  (Tschirch,  Abstr.,  1893,  i,  480  ; 
1902,  i,  109).  The  sodium  carbonate  solution  was  found  to  have  taken 
up  much  cinnamic  acid. 

The  ethereal  solution  was  then  extracted  with  1  per  cent,  aqueous 
potassium  hydroxide.  By  salting  out  the  extract  with  concentrated 
aqueous  sodium  hydroxide,  a  product  was  obtained  which  can  be 
crystallised  from  alcohol ;  this  is  the  salt  of  a  substance,  itself 
amorphous,  which  melts  at  156 — 161°,  has  the  composition  C16H2602, 
and  appears  to  be  identical  with  styresinol  (Tschirch,  Abstr.,  1902,  i, 
110).  A  little  more  of  this  is  precipitated  when  the  alkaline  solution 
is  acidified,  together  with  much  cinnamic  acid  and  honduresinotannol , 
C40H45O]0,  which  is  brown  and  amorphous,  begins  to  shrink  together 
at  300°,  forms  an  amorphous  acetyl  derivative  melting  at  215°,  and  in 
its  reactions  resembles  siaresinotannol  (Ludy,  Abstr.,  1893,  i,  666). 

The  ethereal  solution  was  then  shaken  with  aqueous  sodium 
hydrogen  sulphite,  but  no  aldehyde  or  ketone  could  be  isolated. 

The  ethereal  solution  now  remaining  was  evaporated  and  the  residue 
distilled  with  steam.  The  non-volatile  portion  was  hydrolysed  with 
concentrated  sodium  hydroxide  solution  ;  the  products  were  cinnamic 
alcohol,  phenylpropyl  alcohol,  cinnamic  acid,  and  a  little  styresinol. 
The  volatile  portion  consisted  of  phenylpropyl  alcohol  and  a  terpene , 
Ci0Hi6,  which  boiled  at  261 — 262°  and  took  up  2  atoms  of  bromine  in 
acetic  acid  solution.  C.  F.  B. 
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Solanin  from  Solanum  sodomseum.  Gtuseppe  Oddo  and 
Amedeo  Colombano  ( Gcizzetta ,  1905,  36,  i,  27 — 45). — The  widely 
varying  data  given  by  different  authors  concerning  solanin  are 
probably  to  be  explained  by  tho  fact  that  the  various  solauins  obtained 
from  different  sources  are  not  one  and  the  same  product.  It  is  also 
possible  that,  at  different  stages  of  their  growth,  the  plants  contain 
compounds  of  analogous  behaviour,  but  different  compositions. 

The  authors  have  used  various  methods  for  the  extraction  of  solanin 
from  Solanum  sodomceum ,  the  most  convenient  consisting  of  prolonged 
maceration  (5  months)  with  91  per  cent,  alcohol,  the  filtered  extract 
being  then  treated  with  1  per  cent,  acetic  acid  solution  and 
subsequently  with  lime-water ;  on  boiling  the  precipitate  thus  obtained 
with  80  per  cent,  alcohol  in  a  current  of  carbon  dioxide,  a  yield 
of  0*266  per  cent,  of  solanin  is  obtained.  Its  composition  is 
2C23H3908N,H20,  the  water  being  lost  on  drying  at  105°,  and  it 
crystallises  from  80  per  cent,  alcohol  in  flocculent  aggregates  of  slender, 
white  needles,  which  turn  brown  at  230°  and  melt  and  decompose  at 
245 — 250°,  and  when  powdered  form  microscopic,  transparent  scales. 
It  is  very  slightly  soluble  in  absolute  alcohol,  and  gelatinises  in  90  per 
cent,  alcohol ;  it  dissolves  slightly  in  acetone,  and  more  so  in  methyl 
alcohol,  which  deposits  crystals  melting  at  275 — 280°.  Its  principal 
reactions  are  as  follows  :  when  a  small  quantity  is  treated  with  a  drop 
of  cold  concentrated  sulphuric  acid,  it  becomes  first  yellow  and  then 
deep  red,  afterwards  slowly  changing  to  violet  and  brown ;  the 
coloration  is  more  intense  with  the  product  crystallised  from  methyl 
alcohol.  The  solution  in  concentrated  nitric  acid  is  colourless  at  first, 
but  changes  to  pale  yellow,  which  deepens  after  a  time.  A  drop  of  a 
hot  mixture  of  absolute  alcohol  and  sulphuric  acid  does  not  impart  the 
green  colour  to  the  crystals  described  by  Cazeneuve  and  Breteau 
(Abstr.,  1899,  iv551),  but  after  a  time  the  liquid  assumes  a  pale  rose- 
red  colour ;  with  this  same  reagent,  a  sample  of  solanin  from 
commercial  Solanum  tuberosum  gave  a  pale  violet  coloration,  the  liquid 
becoming  rose-red.  With  the  double  iodide  of  bismuth  and  potassium, 
it  gives  a  dark  yellow  precipitate,  becoming  paler  on  standing. 
Phosphomolybdic  acid  gives  a  greenish-white  precipitate,  and  the 
Froehde-Buckingham  reagent  yields  first  a  yellow  coloration  which 
reddens  and  turns  brown  after  a  few  minutes.  The  best  reaction  is 
that  of  Missaghi  (Gazzetta,  1875,  6,  417),  which  is,  however,  also  given 
by  solanidin.  It  consists  in  adding  one  or  two  drops  of  dilute  platinic 
chloride  solution  to  a  few  drops  of  solanine  solution  in  a  watch-glass, 
and  evaporating  on  a  water-bath  at  65 — 70°  until  almost  dry;  a  red 
coloration  then  appears,  which  changes  to  intense  purple  and  becomes 
violet  if  the  heating  is  continued ;  the  colour  slowly  disappears  if  the 
heating  is  stopped,  but  it  returns  when  the  glass  is  again  put  on  the 
bath.  If  an  alcoholic  solution  of  solanin  is  slowly  evaporated  on  a 
water-bath  with  a  solution  of  platinic  iodide  and  potassium  iodide,  a 
yellow  coloration  appears  which  becomes  red  and  finally  violet  with 
green  layers,  more  especially  when  cold. 

Solanin  hydrochloride ,  C23H3908N,HC1,  separates  from  a  mixture  of 
alcohol  and  ether  in  shining,  microscopic  scales  which  begin  to  blacken 
at  about  135°,  do  not  melt  at  265°,  and  are  soluble  in  water.  The 
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aurichloride  forms  a  yellow,  crystalline  precipitate  which  is  soluble  in 
alcohol,  begins  to  blacken  at  115°  and  decomposes  at  122°.  The 
platinichloride  forms  a  crystalline  powder  somewhat  soluble  in  water. 

Solanin  evidently  contains  an  amino-group  in  the  aromatic  nucleus, 
since  with  nitrous  acid  and  /?-naphthol  it  apparently  becomes  converted 
into  an  oxyazo-compound,  which  functions  as  an  indicator,  being 
turned  red  by  acids  and  yellow  by  alkalis. 

When  boiled,  with  2  per  cent,  hydrochloric  acid,  solanin  undergoes 
hydrolysis  to  solanidin,  C19H29ON,  which  crystallises  from  aqueous 
alcohol  in  small,  nacreous  scales  melting  at  190 — 192°,  and  dissolves  in 
ether  and,  to  a  slight  extent,  in  acetone  or  light  petroleum.  Its 
alcoholic  solution  has  a  faintly  alkaline  reaction,  and  it  forms 
difficultly  soluble  salts.  It  can  be  diazotised  and  with  /?-naphthol  gives 
a  product  which  behaves  towards  acids  and  alkalis  similarly  to  the 
corresponding  product  obtained  from  solanin.  Besides  solanidin,  the 
hydrolysis  of  solanin  by  hydrochloric  acid  yields  a  dextrorotatory 
hexose,  giving  an  osazone,  C1SH2204N4,  which  melts  and  decomposes 
at  186°.  ‘  T.  H.  P. 

Solanin.  Johann  Wittmann  ( Monatsh .,  1905,  28,  445 — 467. 
Compare  Firbas,  Abstr.,  1890,  75  ;  Schulz,  Abstr.,  1901,  i,  92 ;  Hilger 
and  Merkens,  Abstr.,  1903,  i,  847  ;  Zeisel  and  Wittmann,  Abstr., 

1904,  i,  80  ;  Yotocek  and  Vondr&cek,  Abstr.,  1904,  i,  177). — Firbas’ 

formulae  for  solanin,  C52H930]8N,  and  for  solanidin,  C40H61O2H,  are 
confirmed  by  analysis,  and,  for  the  latter,  by  molecular  weight  deter¬ 
minations  by  the  boiling  point  method.  The  sugar  obtained  by 
hydrolysis  of  solanin  contains  galactose,  rhamnose,  and  a  sugar  or 
mixture  of  sugars  which  has  [a]D  +  33-65°,  yields  an  osazone  which 
melts  at  198 — 200°,  and  is  probably  a  polysaccharide.  The  presence 
of  dextrose  could  not  be  determined  with  certainty.  G.  Y. 

Caryophyllin.  Hans  Meyer  and  Otto  Honigschmid  ( Monatsh ., 

1905,  20,  379 — 389). — Caryophyllin  is  obtained  from  the  buds  of 
C  aryophyllus  aromalicus  by  digestion  with  alcohol  at  the  laboratory 
temperature  for  14  days,  or  by  extraction  with  ether  and  removal  of 
resinous  impurities  by  treatment  of  the  product  with  aqueous  sodium 
hydroxide  or  ammonia.  It  crystallises  from  alcohol  in  clusters  of 
long,  slender,  silky  needles,  melts  at  295°,  sublimes  without  decompo¬ 
sition  in  a  vacuum,  is  without  odour  or  taste,  and  gives  Liebermann’s 
cholesterol  reaction.  The  tetra-acetyl  derivative,  C40H60O4Ac4,  crystal¬ 
lises  in  slender,  colourless  needles,  commences  to  soften  at  245°,  and 
melts  at  268 — 271°.  Caryophyllic  acid,  C40H64O12  or  C40H62O12,  formed 
by  treatment  of  caryophyllin  with  fuming  nitric  acid  (compare  Mylius, 
Ber.}  1873,  0,  1053),  crystallises  in  colourless  needles,  which  become 
red  on  exposure  to  direct  sunlight,  and  forms  amorphous,  yellow  salts. 
The  methyl  ester,  C40H60O8(OMe)4,  formed  by  the  actio n  of  diazo¬ 
methane  on  the  acid  in  ethereal  solution,  or  of  methyl  iodide  on  the 
silver  salt,  crystallises  in  slender,  colourless  needles  and  melts  at 
164 — 165°.  When  boiled  with  sodium  acetate  and  acetic  anhydride, 
the  acid  forms  an  acetyl  derivative,  which  crystallises  in  slender, 
colourless  needles,  melts  at  200 — 204°,  and  decomposes  at  206°. 
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The  action  of  diazomethane  on  caryophyllin  leads  to  the  formation 
of  the  methyl  ether,  C40HC3O3’OMe,  which  melts  at  187°  and  forms  a 
triacetyl  derivative,  OMe*C40H60(OAc)3.  This  crystallises  in  broad, 
glistening  needles  and  melts  at  212 — 213°.  G.  Y. 

Influence  of  Active  Groups  in  the  Textile  Fibres  on  the 
Process  of  Dyeing.  Wilhelm  Suida  ( Monatsh .,  1905,  26,  413 — 427. 
Compare  this  vol.,  i,  75).— The  action  of  acylating  or  of  alkylating 
reagents  on  cotton-wool  produces  no  change  in  its  behaviour  towards 
pararosaniline,  crystal- violet,  bordeaux  extra,  or  azopararosaniline. 
When  shaken  with  benzoyl  chloride  and  aqueous  sodium  hydroxide, 
cotton-wool  acts  as  a  catalytic  agent,  accelerating  the  formation  of 
benzoic  acid  and  sodium  chloride.  Pararosaniline  solution,  after 
decolorisation  with  cotton- wool,  gives  a  strong  chlorine  reaction, 
showing  the  salt  to  have  been  dissociated  in  the  process  of  dyeing. 
It  is  probable  that,  owing  to  the  slightly  active  nature  of  the 
hydroxyl  groups  in  cellulose,  the  dyeing  of  cotton- wool  is  a  physical 
process. 

Wool  and  silk,  which  are  aminocarboxylic  acids,  are  dyed,  in  the 
neutral  bath,  an  intense  red  by  pararosaniline,  intense  violet  by 
crystal- violet,  and  a  weak  red  by  azopararosaniline.  After  treatment 
with  acetyl  chloride,  acetic  anhydride,  or  absolute  alcohol  and  sulphuric 
acid,  wool  and  silk  are  only  slightly  coloured  by  pararosaniline  or 
crystal-violet,  but  are  dyed  an  intense  red  by  azopararosaniline.  The 
microscopic  appearance  of  the  wool  or  silk  fibres  is  not  altered  by 
acetylation  or  alkylation  ;  after  hydrolysis  with  aqueous  ammonium 
carbonate,  the  fibres  give  the  same  reaction  as  uu treated  wool  or  silk 
to  the  three  dyes  in  question.  Wool  or  silk  fibres  which  have  been 
treated  with  benzoyl  chloride  and  aqueous  sodium  hydroxide  are 
partially  dyed,  whilst  fibres  which  have  been  boiled  with  ethyl 
bromide,  which  results  probably  in  ethylation  of  the  amino-,  but  not 
of  the  carboxyl-,  groups,  are  dyed  the  normal  colours.  G.  Y. 

Pyrone.  II.  Richard  Willstatter  and  Rudolf  Pummerer  (Ber.y 
1905,  38,  1461 — 1472.  Compare  Abstr.,  1904,  i,  1043;  Collie,  Trans., 
1904,  85,  971). — -When  warmed  for  a  short  time  with  dilute  alkalis, 
pyrone  is  transformed  into  derivatives  of  bishydroxymethyleneacetone, 
CO(CHICH*OH)2.  With  aqueous  potassium  hydroxide,  the  dipotass¬ 
ium  derivative  is  formed,  and  with  potassium  methoxide  the  methyl 
potassium  derivative,  OK'CHICH’CO’CHICH'OMe,  which  was  pre¬ 
viously  described  as  an  additive  compound  of  pyrone  and  potassium 
methoxide.  The  monopotassium  derivative,  when  heated  with  methyl 
iodide  and  methyl  alcohol,  yields  the  dimethyl  ether ,  CO(CHICH*OMe)2, 
in  the  form  of  an  oil  distilling  at  138 — 142°  under  13*5 — 14  mm.  pres¬ 
sure.  Its  alcoholic  solution  is  neutral,  gives  only  a  faint  pink  coloration 
with  ferric  chloride,  and  is  soluble  in  water.  Pyrone,  3-methylpyrone, 
and  an  oil,  C8H1403,  boiling  at  75 — 81°  under  10  mm.  or  at  191 — 194° 
(corr.)  under  atmospheric  pressure  are  formed  during  the  inethylation. 

The  addition  of  an  ethereal  solution  of  hydrogen  chloride  to  the 
monopotassium  derivative  yields  the  free  monomethyl  ether , 

OH-CH:CH*CO-CH:CH-OMe, 
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as  a  yellow  oil  with  acid  properties  ;  it  gives  a  deep  red  coloration  with 
ferric  chloride,  and  is  readily  transformed  into  pyrone.  The  potassium 
compound  gives  precipitates  with  silver  nitrate,  mercuric  chloride, 
mercurous  nitrate,  and  cupric  chloride.  The  cupric  salt,  (C6H703)0Cu, 
crystallises  from  ethyl  acetate  in  glistening,  greyish-green  prisms 
melting  at  157 — 158°. 

The  benzoate ,  OBz*CH!CH*CO*CHICH*OH,  obtained  by  carefully 
hydrolysing  the  methyl  benzoate  (m.  p.  98-5 — 99°)  previously  described, 
crystallises  from  light  petroleum  in  yellow  plates  melting  at  80*5 — 81°. 
It  has  an  acid  reaction,  gives  a  coloration  with  ferric  chloride,  and  is 
readily  hydrolysed.  When  dissolved  in  sodium  carbonate  solution  and 
immediately  precipitated  with  sulphuric  acid,  a  second  modification  is 
obtained.  This  also  melts  at  81°,  but  is  less  soluble  in  light  petroleum 
and  crystallises  differently.  The  copper  derivative,  (C12H0O4)2Cu,  crys¬ 
tallises  in  long,  soft,  green  prisms  and  decomposes  at  200°. 

The  dibenzoate ,  CO(CHICH*OBz)2,  obtained  by  shaking  a  solution  of 
pyrone  in  sodium  hydroxide  with  benzoyl  chloride  or  by  further  benzoyl- 
ating  the  monobenzoyl  compound,  separates  from  alcohol  in  colourless 
prisms,  melts  at  1 1 1  "5 — 112°,  and  gives  a  red  coloration  with  ferric 
chloride  after  a  time  or  on  heating.  An  alcoholic  solution  of  pyrone 
containing  hydrogen  chloride  readily  reacts  with  ethyl  orthoformate, 
even  at  the  ordinary  temperature,  yielding  the  hexaethylacetal  of 
diformylacetone,  C(OEt)2[Cff2*CH(OEt)2]2.  This  is  due  to  the  rupture 
of  the  pyrone  ring,  a  rupture  which  occurs  much  more  readily  in  the 
pyrone  than  in  the  furan  series.  The  acetal  is  colourless,  distils  at 
279—282°  (corr.),  has  a  sp.  gr.  0*982  at  0°/4°,  and  is  only  sparingly 
soluble  in  cold  water.  When  shaken  with  twenty  times  its  weight  of  1 
per  cent,  hydrochloric  acid,  it  is  hydrolysed  to  bishy  dr  oxymethyleneace- 
tone,  which  has  been  isolated  as  the  copper  derivative,  C5H403Cu.  Pyrone 
is  obtained  when  the  monomethyl  ether  is  distilled,  or  the  mono- 
benzoate  is  heated  at  its  melting  point  or  boiled  with  light  petroleum 
(b.  p.  100 — 140°).  The  benzoate  of  the  methyl  ether  and  the  mono- 
and  di- benzoates  of  the  hydroxy-compound  are  quantitatively  con¬ 
verted  into  pyrone  by  ethereal  hydrogen  chloride. 

3 -Methylpyrone  distils  at  108 — 113°  under  II  mm.  pressure,  crys¬ 
tallises  from  light  petroleum  in  prisms,  melts  at  66*5 — 67*2°,  dis¬ 
solves  readily  in  water,  ethyl  alcohol,  ethyl  acetate,  or  benzene,  and 
yields  precipitates  with  ethereal  solutions  of  hydrogen  chloride,  oxalic 
or  prussic  acids,  but  no  precipitate  with  an  alcoholic  solution  of  calcium 
chloride. 

Some  of  these  reactions  are  used  as  arguments  against  Collie’s 
formulae  for  pyrone  derivatives.  J.  J.  S. 


Action  of  Bromine  on  Ethyl  Dimethylpyronedicarboxylate. 

F.  Carlo  Palazzo  ( Chem .  Centr .,  1905,  i,  1258 — 1259  ;  from  Giorn.  Sci> 
Nat .  Econ.y  25,  207 — 216.  Compare  Abstr.,  1904,  i,  762). — By  the 
action  of  bromine  on  ethyl  dimethylpyronedicarboxylate,  a  dibromo- 


derivative,  ^^Q|Q22Brj‘C(C02Et)^>^,  an<^  a  totrabromo-derivative, 


^^C(CHBr2)‘C(C02Et)^^;  are  f°rme^  together  with  a  liquid.  The 
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constitution  of  the  bromo-derivatives  has  been  proved  by  their 
synthetical  formation  by  the  action  of  carbon  oxychloride  on  the 
copper  salt  of  ethyl  y-monobromoacetoacetate  (compare  Epprecht, 
Abstr.,  1894,  i,  171).  Conrad  and  Guthzeit’s  ester  behaves  with 
bromine,  therefore,  in  a  similar  manner  to  other  derivatives  of 


1  : 4-pyrone,  which  also  form  substitution  products,  although  the 
molecule  contains  double  linkings.  The  constitution  of  the  ester  may 


therefore  be  represented 


The  formation  of  malonic  acid  by  the  action  of  barium  hydroxide  on 


the  ester  (Abstr.,  1891,  672)  is  explained  by  assuming  that  ethyl 
acetonedicarboxylate,  C0(CH2’C02Et)2,  is  formed  as  an  intermediate 
product.  Since  the  compound  C*H904N  is  also  obtained  by  the 
action  of  hydroxylamine  in  solutions  which  are  not  alkaline,  the  action 


is  really  one  of  hydrolysis. 

The  bromine  derivatives  of  ethyl  dimethylpyronedicarboxylate  are 
prepared  by  adding  a  solution  of  bromine  in  carbon  disulphide  to  a 
solution  of  the  ester  in  the  same  solvent.  The  cfi6romo-derivative 


crystallises  from  alcohol  in  colourless  plates,  melts  at  126°,  and  is 
soluble  in  dilute  acetic  acid,  acetone,  alcohol,  ethyl  acetate,  benzene  or 
chloroform,  sparingly  so  in  ether  or  light  petroleum,  but  almost 
insoluble  in  water. 


The  tetrabro mo -derivative,  obtained  by  evaporating  the  carbon 
disulphide  mother  liquor,  crystallises  from  dilute  acetic  acid  or  carbon 
disulphide  in  octahedra,  melts  at  142°,  and  is  readily  soluble  in  acetone, 
benzene,  or  chloroform,  less  so  in  alcohol  or  acetic  acid,  and  insoluble 
in  water  or  light  petroleum.  A  fluorescent  solution  is  formed  by 
adding  a  few  drops  of  ammonia  to  a  solution  of  the  tetrabromo- 
derivative  in  acetone.  An  intensely  yellow  solution  is  formed  by 
adding  an  alkali  to  an  alcoholic  solution,  and  potassium  permanganate 
is  instantly  reduced.  Both  bromo-derivatives  yield  hydrogen  bromide, 
carbon  dioxide,  acetone,  and  alcohol  when  boiled  with  an  aqueous 
solution  of  an  alkali,  and  both  on  reduction  with  zinc  and  acetic  acid 
form  ethyl  dimethylpyronedicarboxylate  ;  the  latter  was  identified  by 
converting  it  into  ethyl  lutidonedicarboxylate  (Abstr.,  1887,  i,  502). 

E.  W.  W. 


3  : 5-Diacetyl-2:0-dimethylpyrone  and  the  Constitution  of  the 
Synthetical  y-Pyrone  Compounds.  E.  Carlo  Palazzo  and  P. 
Onorato (Chem.  Centr.,  1905,  i,  1 259 — 1260;  from  Giorn.  Sci.  Nat.  Econ ., 
25,  217 — 238.  Compare  preceding  abstract). — Whilst  accepting  Collie's 
formula  for  diacetyldimethyl-y-pyrone  (Trans.,  1904,  971  ;  compare 
also  Thomas  and  Lefevre,  Abstr.,  1889,  i,  235),  the  authors  point  out 
the  impossibility  of  dividing  the  pyrones  into  two  classes  according  to 
their  basic  properties.  The  varying  basicity  of  the  pyrones  is  more 
probably  due  to  the  influence  of  the  substituting  groups  in  accordance 
with  Willstatter  and  Pummerer’s  theory  of  the  constitution  of  pyrones 
(Abstr.,  1904,  i,  1043). 

3  :  5-Diacetyl-2  :  6-dimethylpyrone,  0<Cq^*q^P>CO,  crystallises 
from  alcohol  in  long,  lustrous  needles,  melts  at  124—125°,  and  is 
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soluble  in  light  petroleum,  ether,  carbon  disulphide,  acetic  acid, 
benzene,  toluene,  chloroform,  or  acetone,  but  only  sparingly  so  in 
water ;  it  sublimes  in  a  vacuum  without  decomposing.  When  boiled 
with  a  5  per  cent,  solution  of  barium  hydroxide,  it  is  decomposed, 
forming  carbon  dioxide,  acetone,  and  acetic  acid,  and  by  the  action  of 
an  alcoholic  solution  of  ammonia  it  yields  3  : 5-diacetyl-2  :  6-dimethyl- 

pyridone,  which  crystallises  from  ethyl  acetate 

in  white,  lustrous  needles  and  melts  at  232°.  The  anhydride  of  a 
/CMelOCMelN. 


dioxime,  0<f  *>-00  >0,  formed  by  the  action  of  hydroxyl- 

\cMe:C-CMe:N/ 

amine  on  diacetyldimethylpyrone,  crystallises  from  light  petroleum 
and  melts  at  68°.  The  yellow  substance,  formed  by  the  action  of  light 
on  the  compound  CnH1204,  appears  to  be  merely  another  form  of  the 
same  compound.  Solutions  of  the  yellow  compound  in  benzene, 
toluene,  chloroform,  carbon  disulphide,  or  ether  are  yellow.  The 
colourless  alcoholic  solution  requires  a  comparatively  long  exposure  to 
sunlight  before  it  becomes  yellow.  The  yellow  solutions  gradually 
become  colourless  in  diffused  light.  E.  W.  W. 


Action  of  Carbonyl  Chloride  on  the  Copper  Derivative  of 
Benzoylacetone  and  on  Dithiobenzoylacetone.  Victor  Yaillant 
{Bull.  Soc.  chim .,  1905,  [iii],  33,  458 — 460.  Compare  Abstr.,  1896, 
i,  591,  and  Feist,  Abstr.,  1891,  459). — When  dithiobenzoylacetone, 
dissolved  in  benzene,  or  the  copper  derivative  of  benzoylacetone, 
suspended  in  benzene,  is  treated  with  carbonyl  chloride  dissolved 


in  toluene,  3  :  5-diacetyl-2  :  §-diphenylpyrone,  0< 


Phc:cAc 

PhCICAc 


>CO, 


IS 


formed,  which  crystallises  from  boiling  alcohol  in  colourless  needles, 
sinters  at  175°,  melts  at  178 — 180°,  is  readily  soluble  in  chloroform  or 
benzene,  and  gives  a  red  coloration  with  solution  of  ferric  chloride 
after  some  hours,  indicating  that  it  is  hydrolysed  by  this  reagent  into 
a  /?-diketonic  substance.  T.  A.  H. 


4 -Hydroxy flavonol.  Anna  Edelstein  and  Stanislaus  von 
Kostanecki  ( Ber .,  1905,  38,  1507 — 1509.  Compare  Gutzeit  and 
Kostanecki,  this  vol.,  i,  366). — 4 ' -Methoxyjlavanone, 


0-CH-CBH4-OMe 
0  4<"COCH2 

prepared  by  boiling  an  alcoholic  solution  of  2'-hydroxy-4-methoxy- 
chalkone  with  dilute  sulphuric  acid,  crystallises  from  alcohol  in  plates 
and  melts  at  97°. 

3-isoNitrosoA' -methoxyflavanone ,  ClfiH1304N,  prepared  from  methoxy- 
flavonone,  amyl  nitrite,  and  hydrochloric  acid,  separates  from  dilute 
alcohol  as  a  yellow,  crystalline  powder  and,  when  boiled  with  dilute 

mineral  acids,  forms  4 ' -methoxyjlavonol,  C6H4<^  OMe 


i  i 


COC-OH 


which  separates  from  alcohol  in  pale  yellow,  glistening  needles  and 
melts  at  225°.  The  latter  compound  produces  a  bright  yellow  shade 
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with  aluminium  mordants  ;  it  forms  a  yellow  sodium  salt  and  dissolves 
in  concentrated  sulphuric  acid  to  a  fluorescent  solution ;  its  acetyl 
derivative  separates  from  dilute  alcohol  in  colourless  needles  and  melts 
at  138 — 139°.  When  4'-methoxyflavonol  is  boiled  with  hydriodic  acid, 

q _ q.q  IJ  *0H 

it  forms  4 ' -hydroxyjlavonol,  CgH4<^q  (J«OH  4  ’  which  separates 

from  alcohol  in  yellow  needles  and  melts  at  276°.  Its  solutions  in 
dilute  aqueous  sodium  hydroxide  and  in  concentrated  sulphuric  acid 
respectively  are  fluorescent,  whilst  it  yields  a  yellow  shade  with 
aluminium  mordants ;  its  diacetyl  derivative  melts  at  158°. 

A.  McK. 


Phenothioxins.  Ferdinand Mauthner (Ber.,  1905,38, 1411 — 1415). 

— 1  :  3 -Dinitrophenothioxin,  C6H4<\g^>C(.H2(N02)2,  prepared  by  the 

reduction  of  o-dihydroxydiphenyl  disulphide  with  sodium  amalgam 
to  thiocatechol  and  subsequent  condensation  of  this  with  picryl 
chloride  in  alcoholic  solution,  crystallises  in  orange-red  plates  melting 
at  187°;  it  dissolves  in  concentrated  sulphuric  acid  to  a  red  solution. 
1  :  3 -  Diaminophenothioxin,  prepared  by  reducing  the  dinitro-compound 
with  tin  and  hydrochloric  acid,  crystallises  in  colourless  needles  melt¬ 
ing  at  158° ;  the  sulphate  forms  colourless  needles.  1  :  3 -Diacetyldi- 
aminophenothioxin  separates  from  alcohol  in  colourless  needles  melting 
at  224 — 225°  ;  1  :  3-dibenzoyl  diaminophenoxthin  melts  at  257°. 

1  :3 -Dinitroplienothioxin  oxide ,  C0H4<^gQ^>C(iH2(NO2)2,  prepared  by 

oxidation  with  dilute  nitric  acid,  crystallises  in  yellow  needles,  melts 
at  202 — 203°,  and  dissolves  in  concentrated  sulphuric  acid  to  a  blood- 
red  solution. 


1  \3-Dinitrophenothioxin  dioxide^  C6H4<C^q~^C6H2(N02)2,  formed  on 

oxidising  dinitrophenoxthin  with  chromic  acid,  crystallises  from 
benzene  in  pale  yellow  needles  melting  at  256*5 — 257°.  Stannous 
chloride  reduces  it  to  1  :  3 -diaminodiphenothioxin  dioxide ,  which  crys¬ 
tallises  in  colourless  needles  and  melts  at  228°.  E.  F.  A. 


Formation  of  Inactive  Arginine.  E.  Pro  van  (Jathcart 
( Proc .  Physiol .  Soc .,  1905,  xxxix — xl ;  J.  Physiol 32). — The  conditions 
usually  associated  with  racemisation  phenomena,  namely,  high  tem¬ 
perature  and  powerful  reagents,  are  more  nearly  realised  in  the  case 
of  acid  than  in  enzyme  hydrolysis,  yet  it  is  the  latter  which  (in  some 
cases)  yields  the  racemic  arginine.  This  is  more  remarkable  in  view 
of  the  belief  that  an  enzyme  molecule  is  asymmetric.  Some  sugges¬ 
tions  are  offered  as  explanations,  and  experiments  are  being  con¬ 
tinued.  W.  D.  H. 

Salts  of  the  Hexone  Bases  with  Picrolonic  Acid.  Hermann 
Steudel  (Zeit.  physiol,  Chem.,  1905,  44,  157 — 158). — Arginine  picro- 
lonate  has  the  composition  C16H22G7Ng,  that  is,  it  is  formed  by  the 
union  of  1  mol.  of  base  with  one  of  acid,  and  not  with  two,  as  pre- 
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viously  stated  (Abstr.,  1903,  i,  431).  Histidine  picrolonate  has  the 
composition  C10H8O5N4,C6H9O2N3.  Details  of  the  preparation  of 
picrolonic  acid  are  given.  J.  J,  S. 

Corydalis  Alkaloids.  Johannes  Gadamer  (Arch.  Pharm .,  1905, 
243,  147 — 154). — In  part  an  introduction  to  the  following  abstracts; 
in  part  physiological  (see  this  vol.,  ii,  411).  C.  F.  B. 

Alkaloids  of  the  Subaerial  Parts  of  Corydalis  cava 
and  Corydalis  solida.  Otto  Haars  (Arch.  Pharm.,  1905,  243, 
154 — 165). — From  the  leaves  and  stems  of  both  of  these  plants, 
gathered  at  the  flowering  season,  bulbocapnine  was  isolated ;  with  the 
first  of  them  the  yield  was  0‘6  per  cent,  of  the  dried  drug.  From 
18  kilos,  of  dried  Corydalis  cava  there  were  also  obtained  1'5  grams  of  a 
new  alkaloid ,  C.21H2108N ;  this  melts  at  230° ;  unlike  the  other 
corydalis  alkaloids  it  is  laevorotatory,  having  [a]D  -  112’8°  at  20°;  it 
was  found  to  be  a  monacid  base,  the  platinichloricle,  which  melts  at  214°, 
being  analysed ;  it  is  insoluble  in  alkali  hydroxides,  and  it  contains 
no  methoxyl  groups. 

Out  of  the  alcoholic  mother  liquor,  from  which  the  alkaloids  just 
mentioned  had  been  obtained,  0’5  gram  of  another  new  alkaloid , 
C2  H3307N  or  C2lH2507N,  was  isolated;  this  melts  at  137'5°,  has 
[aJD  +  96*8u  at  20°,  and  exhibits  triboluminescence ;  it  contains  two 
OMe  and  one  NMe  groups. 

Protopine  could  not  be  detected.  C.  F.  B. 


Constitution  of  Corydaline.  Otto  Haars  (Arch.  Pharm.,  1905, 
243,  165 — 197.  Compare  Dobbie  and  Lauder,  Trans.,  1897,  71,  657  ; 
1902,  81,  145,  tfcc.). — The  author  has  repeated  much  of  the  work  of 
Dobbie  and  Lauder,  and  obtained  substantially  the  same  results.  A 
few  discrepancies  and  additional  observations  are  detailed  below ; 
some  of  these  lead  to  the  following  formulae,  which  differ  slightly 
from  those  of  Dobbie  and  Lauder  : 


OMe-C:C(OMe)  -C-CH:=C - Rv 

ch:ch — c-CMe :  n(oh)-ch2 


•C'CHlC-OMe" 

•C*CH:C‘OMe_ 


Dehydrocorydaline. 

co2h-c-oh:c—  e> 

CO-C-CMe:N-CH, 

L - ()  - J 


co2h-c-ch:  c-r*oo2h 

COjH-C-CMeIN 


Corydic  Acid. 


Corydilic  Acid. 


Dehydrocorydaline  in  solution  is  a  quaternary  ammonium  base.  In 
the  free  state  it  melts  and  decomposes  at  112 — 113°,  has  the  com¬ 
position  C22H2506N,  and  must  be  regarded  as  a  if/- base  with  the  keto- 
composition,  containing  the  groups  *CMeO  and  NH<^  instead  of 
*CMe!N(OHX,  for  it  forms  an  oxime  (compare  Gadamer,  this  vol.,  i, 
368),  C22H.2605N’2,  which  melts  and  decomposes  at  165°,  and  it  con¬ 
denses  with  jt?-aminodimethylaniline  yielding  the  product,  C30H33O4N3, 
which  melts  at  120 — 130°. 
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An  attempt  to  resolve  the  optically  inactive  corydaline  melting  at 
135°  (Gadamer,  Abstr.,  1902,  i,  307)  into  its  active  constituents  was 
unsuccessful.  Yet  probably  this  -  substance  should  be  regarded  as 
r-corydaline,  each  active  constituent  of  which  has  either  both  asym¬ 
metric  carbon  atoms  d ,  or  both  l.  The  inactive  corydaline  melting  at 
158°  has  been  separated  partially  into  its  active  constituents,  and 
neither  of  these  is  identical  with  the  active  corydaline  that  occurs 
naturally ;  probably  this  inactive  variety  should  be  regarded  as 
r-mesocorydaline,  in  the  two  active  constituents  of  which  the  two 
asymmetric  carbon  atoms  are  respectively  d  :  l  and  l :  d. 

Corydic  acid,  C18H1706N,  was  obtained  crystallised  with  1H20  in 
transparent  rhombohedra,  melting  at  2 2 4°,  and  with  2H90  in  yellow 
needles,  melting  at  218°.  It  is  to  be  regarded  as  a  betaine-acid,  for 
it  reacts  like  a  monobasic  acid  with  aqueous  potassium  hydroxide,  and, 
when  heated  with  methyl-alcoholic  potassium  hydroxide  and  methyl 
iodide,  it  forms  the  iodide  of  the  dimethyl  eater,  C.70H22O6NI,4H2O, 
which  has  the  character  of  a  quaternary  ammonium  iodide.  This  salt 
melts  at  100°;  the  corresponding  chloride ,  with  4H20 >  platinichloride, 
with  2H20,  and  aurichloride ,  the  last  melting  at  145°,  were  a1  so 
analysed.  Ethyl  corydate  hydriodide  was  also  prepared ;  it  melts  at  1 1 2°. 

Corydilic  acid,  Cl7H1508N,  was  obtained  crystallised  with  2H20.  It 
has  the  character  of  a  tertiary  base ;  for,  when  it  is  heated  with 
methyl-alcoholic  potassium  hydroxide  and  methyl  iodide,  it  forms 
trimethyl  corydilate  methiodide ,  C21H2408NI,  which  melts  at  142°;  the 
corresponding  nitrate  melts  at  102°. 

Corydaldine  crystallises  in  the  monoclinic  system  [a :  b :  c  = 
1*6181  : 1  :  2*7827 ;  0  =  125°52'].  C.  F.  B. 


Pilocarpine.  VI.  Adolf  Pinner  (Ber.,  1905,  38,  1510 — 1531. 

Compare  Abstr.,  1901,  i,  340  ;  1902,  i,  232,  638). — Now  that  it  has 

been  established  that  pilocarpine  is  a  glyoxaline  derivative  with  the 

CHEfCH-CH./ONMe 
i  i  2  ii 

co-och2  ch—n 

studied  the  constitution  of  certain  derivatives  of  pilocarpine  and  of 
fsopilocarpine. 

When  the  requisite  amount  of  sulphuric  acid  is  added  to  barium 
pilocarpoate,  and  the  aqueous  solution,  after  removal  of  the  barium 
sulphate,  is  concentrated,  a  syrup  is  obtained,  on  the  addition  of  alcohol 
to  which  the  substance  C11H1404N2  is  formed ;  it  crystallises  in 
glistening  prisms,  melts  at  180°,  and  has  acid  properties.  When 
heated  at  200 — 210°,  it  forms  iso pilocarpoic  acid ,  CnHlc05N2,  which 
crystallises  in  needles  and  melts  at  150°.  Ethyl  isopilocarjjoate, 
C11H14Et205N2,  prepared  by  the  esterification  of  pilocarpoic  acid  or  of 
tsopilocarpoie  acid  with  ethyl  alcohol,  is  an  oil ;  its  hydrochloride 
forms  deliquescent  crystals  ;  its  platinichloride  melts  at  200°.  When 
pilocarpoic  acid  is  heated  for  10  hours  at  100°  with  potassium 
hydroxide  and  an  excess  of  ethyl  bromide,  a  mixture  of  ethyl  iso- 
pilocarpoate  and  its  ethobromide  is  formed,  the  platinichloride , 

(CuH14,Et205N2,EtBr)2PtCl4, 

of  the  latter  compound  melting  at  107°  and  decomposing  at  about  190°, 


probable  constitution 


^>CH,  the  author  has 
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By  the  oxidation  of  pilocarpoic  acid  with  potassium  permanganate, 
a-ethyltricarballylic  acid,  CgH1206,  melting  at  145 — 146°,  is  formed, 
and  not  pilomalic  acid,  C7H1205,  as  previously  described  by  the  author. 
The  a-ethyltricarballylic  acid  thus  prepared  is  optically  active,  whilst 
Jowett’s  acid,  prepared  by  fusion  of  homopilopic  acid  with  potassium 
hydroxide,  is  optically  inactive  and  melts  at  157°  (Trans.,  1901,  79, 
1351).  The  author  confirms  Jowett’s  observations  on  the  behaviour 
of  the  calcium  salt  (Trans.,  1901,  79,  1344).  When  the  crude  ester, 
prepared  from  the  acid,  alcoholic  potassium  hydroxide,  and  ethyl 
bromide,  is  heated  at  100°  for  72  hours  with  methyl  alcohol  and 
ammonia,  a-ethyltricarbcdlylic  triamide ,  C8U903(NH2)3,  crystallising  in 
needles,  is  formed  ;  it  begins  to  decompose  at  265°. 

By  the  action  of  ethyl  alcohol  on  the  crude  acid  chloride,  obtained 
by  the  action  of  phosphorus  oxychloride  on  a-ethyltricarballylic  acid, 
a  mixture  of  the  tri-,  di-,  and  mono-ethyl  esters  is  formed,  the  latter 
preponderating. 

Bromocarpic  acid,  C10H15O4N9Br,  dissolves  in  a  warm  concentrated 
aqueous  solution  of  barium  hydroxide,  and  is  reprecipitated  when  this 
solution  is  acidified.  When  heated  with  barium  hydroxide  solution  for 
8  to  10  hours  at  130°,  ammonia,  methylamine,  barium  carbonate,  and 
barium  pilomalate  are  produced,  but  not  barium  oxalate  ;  the  action 
is  represented  as  follows  :  C10HirO,lS’0Br9  +  20  +  3B.,0  =  HBr  +  3C09  + 

nh3+ch3:nh2+c7h1205. 

When  dibromofsopilocarpinic  acid,  C1  ,H1404N2Br2,  is  added  to  a 
concentrated  warm  aqueous  solution  of  barium  hydroxide,  the  solution 
soon  becomes  turbid,  owing  to  the  separation  of  barium  oxalate ;  when 
the  alkaline  filtrate  is  distilled,  ammonia  and  methylamine  are  formed, 
whilst  barium  carbonate  separates.  If,  however,  the  excess  of  barium 
hydroxide  is  removed  by  carbon  dioxide  before  the  ammonia  and 
methyJamine  are  distilled  off,  and  the  solution  then  evaporated  to  a 
small  bulk  and  alcohol  added,  barium  pilomalate  separates,  whilst  the 
solution  contains  methylcarbamide. 

When  dibromoisopilocarpinic  acid  is  heated  with  an  excess  of 
aqueous  calcium  hydroxide,  solutions  are  obtained  from  which,  on  the 
addition  of  alcohol,  calcium  salts  containing  nitrogen  are  precipi¬ 
tated.  The  analyses  of  these  salts  point  to  the  existence  of  an  acid, 
ChHjAN- 

When  isopilocarpine  or  its  hydrochloride  is  heated  with  bromine 
and  water,  bromoisopilocarpine  per  bromide,  CnH1602N2Br,RBr3,  is 
produced;  it  forms  reddish-yellow  prisms  and  melts  at  123°.  Bromo- 
isopilocarpine  is  formed  by  the  action  of  sulphurous  acid  on  it.  This 
product  is  probably  identical  with  Jowett’s  bromoisopilocarpine. 

isoPilocarpoic  acid  has  the  probable  constitution 

vu.pO 

CO2H-CHEfCH(CO2H)-CH2-C<0H  ^Me. 

During  the  formation  of  pilocarpoic  acid  by  the  oxidation  of  pilo¬ 
carpine  with  chromic  acid,  the  lactone  portion  of  the  group  C7Hn02 
in  pilocarpine  is  oxidised  thus  : 

CHEt-CH*CH2- 

CO-OCH, 


— 


CHEt-CH*CH2* 

co-o  CO 
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By  the  action  of  barium  hydroxide,  the  latter  group  then  yields  the 

group  C02H*CHEt*CH(C02H)*CH2\ 

The  author  considers  that  Jowett’s  formula  for  dibromofsopilo- 

carpinic  acid  (Trans.,  1903,  83,  441), 

CHEt ’CH*CH;CBr*NMe-CBr!Y*C02H 
ii  2  , 

CO-OCH, 


.  -r-r  OnTA'  V.il 

is  incorrect.  He  suggests  the  formula  l  ^  i 

UU  U  Ly-H 

whilst  for  bromocarpic  acid  the  formula 

CHEt  -CH-CHBr -CO-NMe-CO*NHs 

co-o-ch2 

is  suggested. 


CHEt  •  CH’  CHBi  •  CBr-NH 

CO-  NMf  ’ 


A.  McK. 


Thiopyrrolidone.  Julius  Tafel  and  Paul  Lavaczeck  ( Ber. ,  1905, 
38,  1592). — If  a  mixture  of  pyrrolidone  and  phosphorus  trisulphide 
is  heated  at  150°,  and,  after  evolution  of  hydrogen  sulphide,  cooled, 
powdered,  and  heated  in  a  retort,  at  350°,  thiopyrrolidone ,  C4H7NS, 
distils  as  a  yellow  oil.  On  recrystallisation  from  a  mixture  of  benzene 
and  light  petroleum,  it  forms  colourless  needles  melting  at  114°. 

G.  Y. 


Action  of  Aniline  on  Anhydrocarboxylic  Acids.  W. 

Bertram  ( Ber .,  1905,  38,  1615 — 1625). — In  studying  the  action  of 
aniline  on  anhydroaconitic  acid,  anhydroacetyleitronic  acid,  and  other 
similar  acids,  the  author  has  encountered  a  class  of  compounds  which 
are  both  anilides  and  carboxylic  acids.  He  proposes  the  name  anilidic 
acids  for  these  compounds,  since  the  term  anilic  acids  is  used  for  the 
additive  products  of  aniline  and  the  anhydrides  of  diearboxylic  acids. 

Aconite-monoanilidic  acid ,  C02H*CH!C(C02H)*CH2,C0,NHPh,  ob¬ 
tained  by  the  interaction  of  molecular  proportions  of  aniline  and 
anhydroaconitic  acid  in  ethereal  solution,  crystallises  from  alcohol  in 
yellow  needles  melting  and  decomposing  at  141°,  and  dissolves 
readily  in  methyl  alcohol  or  acetone.  The  aniline  salt, 

012Hu05N,C6H5-NH2, 

prepared  by  the  action  of  aniline  (2  mols.)  on  anhydroaconitic  acid 
(1  mol.),  crystallises  from  methyl  alcohol  in  silky  leaflets  which 
decompose  and  give  up  aniline  even  in  the  absence  of  light  and  air  ;  it 
melts  at  107 — 108°  and  dissolves  readily  in  alcohols  and  its  acetone 
solution  deposits  the  free  acid.  Methyl  aconitanilate , 


NPh< 


CO*C:CH*C02Me 

COCHo 


crystallises  in  white  leaflets  or  needles  melting  at  143  ;  it  dissolves 
slightly  in  water,  giving  a  neutral  solution,  and  more  readily  in  alcohols  ; 
on  reduction  with  aluminium  and  acetic  acid,  this  ester  and  also  the  ethyl 
and  propyl  esters  yield  the  corresponding  esters  of  tricarballylanilic  acid, 
identical  with  those  obtained  by  passing  hydrogen  chloride  into  the 
alcoholic  solutions  of  aniline  tricarballylanilate  ( vide  infra).  The  ethyl 
ester,  C14Hl304lSr,  crystallises  in  needles  melting  at  112°.  The  propyl 
ester,  C15H1504N,  is  readily  soluble  in  benzene  and  crystallises  in  needles 
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melting  at  106°.  The  anilide,  C18H1403N2,  prepared  by  the  action  of 
3  mols.  of  aniline  on  1  mol.  of  anhyclroaconitic  acid,  has  already  been 
obtained  by  Pebal  ( Annalen ,  1856,  98,  79)  and  by  Skinner  and 
Ruhemann  (Trans.,  1889,  55,  238). 

Aconitic  trimethylamide ,  ^^(CO’NHMe^,  prepared  by  passing  dry 
methylamine  into  an  ice-cold  solution  of  ethyl  aconitate  in  an  equal 
volume  of  ether,  separates  from  ether  in  colourless,  acicular  crystals 
melting  at  213 — 215°. 

Aniline  tricarballylmonoanilidate, 

CO2H-CH2-CH(CO2H)*CH2-C0*NHPh,C6H5-NH2  (?), 
prepared  by  the  interaction  of  aniline  (2  mols.)  and  anhydrotricarb- 
allylic  acid,  crystallises  from  alcohol  in  white  needles  melting  at 
127 — 128°,  and  is  slightly  soluble  in  benzene  or  water. 

,CO’CH*CH ’COoMe 


Methyl  tricarballylanilate ,  NPh<^ 


COCHr 


prepared  by 


passing  hydrogen  chloride  into  an  ice-cold  saturated  methyl-alcoholic 
solution  of  aniline  tricarballylmonoanilidate,  forms  prismatic  crystals 
melting  at  106°,  and  is  readily  soluble  in  alcohols.  The  corresponding 
ethyl  ester,  C14H1504N,  crystallises  in  slender,  silky  needles  melting  at 
90°.  The  propyl  ester,  C15Hl704N,  crystallises  in  needles  melting  at 
about  55°.  The  anilide  of  tricarballylanilic  acid ,  C18H10O3N2,  crystal¬ 
lises  in  needles  melting  at  168°  and  has  a  neutral  reaction. 

The  action  of  excess  of  aniline  (more  than  4  mols.)  on  anhydro- 
acetylcitric  acid  (1  mol.)  in  ethereal  solution  yields  :  (1)  citrodianilidic 
acid ,  0H,C(CH2*C0,NHPh)2*C02H,  crystallises  in  slender  leaflets 
melting  and  decomposing  at  181°;  on  heating  with  20  per  cent,  hydro¬ 
chloric  acid,  it  yields  citric  acid.  When  heated  under  about  12  mm. 
pressure,  it  gives  carbon  dioxide,  water,  aniline,  citraconanil,  a 
substance  separating  from  alcohol  in  almost  colourless  plates,  melting  at 
115°,  and  a  compound ,  CnH909N,  which  crystallises  in  metallic-looking, 
yellowish-green  leaflets  melting  at  235 — 237°,  and  is  moderately  soluble 
in  acetic  acid  or  phenol. 

(2)  Aniline  citrodianilidate ,  C18H1S05N2,C6H5*NH2,  which  separates 
in  white  needles  melting  at  152°. 

(3*)  The  anilide  of  citroanilic  acid , 

CO-C(OH)-CH2-CO-NHPh 

Nx>-ch2 

which  crystallises  in  compact  octahedra  or  long,  silky  needles  melting 
at  182°. 

Potassium  citrodianilidate ,  ClsHl705N2K,  crystallises  in  needles. 

T.  H.  P. 


Influence  of  Indifferent  Solvents  on  the  Alkylation  of 
Organic  Bases.  Adolf  Pinner  and  A.  Franz  ( Ber.y  1905,  38, 
1539 — 1548). — During  the  alkylation  of  organic  bases,  in  addition  to 
the  rate  of  the  reaction  and  the  strength  of  the  base,  the  solubility  of 
the  additive  product  in  the  solvent  used  is  an  important  factor. 

The  base  used  was  dissolved  in  an  equal  weight  of  solvent  and  the 
alkyl  haloid  added,  the  solution  being  kept  cold.  In  certain  cases, 
where  the  reaction  was  vigorous,  an  excess  of  solvent  was  taken.  After 
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24 — 48  hours,  the  liquid  was  filtered  and  the  amount  of  halogen  in  the 
Crystalline  residue  was  estimated.  In  such  cases  where  the  crystalline 
residue  was  suspected  to  contain  quaternary  salt,  the  residue  was 
made  alkaline  with  sodium  hydroxide,  extracted  with  ether,  and  the 
amount  of  halogen,  both  in  the  ether  solution  and  in  the  liquid  ex¬ 
tracted,  estimated. 

By  the  action  of  methyl  iodide  (1  mol.)  on  piperidine  (1  mol.)  in 
ethereal  solution,  the  salt  of  the  secondary  base,  together  with  the 
quaternary  ammonium  salt,  is  formed  -  when  methyl  iodide  (1  mol.) 
acts  on  piperidine  (2  mols.),  a  mixture  of  the  salt  of  the  secondary 
base  and  the  free  tertiary  base  is  formed. 

When  ethyl  bromide  (1  mol.)  acts  on  piperidine  (2  mols.),  piperidine 
hydrobromide  (1  mol.)  and  ethylpiperidine  (1  mol.)  are  formed.  The 
influence  of  the  solvent  was  examined. 

The  behaviour  of  alkyl  bromide  was  similar  to  that  of  ethyl 
bromide. 

Amylpiperidine  is  best  prepared,  when  ether  is  used  as  the  solvent, 
from  amyl  bromide  (1  mol.)  and  piperidine  (2  mols.). 

When  ethyl  chloroacetate  acts  on  piperidine  in  ethereal  solution  at 
the  ordinary  temperature,  the  piperidine  salt  and  ethyl  piperidyl- 
acetate,  C5NH10,CH2’CO2Et,  are  formed. 

When  benzyl  chloride  (1  mol.)  acts  on  piperidine  (1  mol.)  in  ethereal 
solution,  piperidine  hydrochloride  is  formed,  whilst  benzylpiperidine  is 
present  in  the  ethereal  solution.  When  alcohol  is  used  instead  of 
ether  as  the  solvent,  a  mixture  of  piperidine  and  benzylpiperidine  salts 
is  formed. 

When  ethyl  bromide  (1  mol.)  acts  on  dipropylamine  (1  mol.)  at  the 
ordinary  temperature,  dipropylamine  hydrobromide  is  formed,  whilst  ai 
100°  a  mixture  of  the  dipropylamine  salt  and  the  ethyldipropylamine 
salt  is  formed.  This  mixture  is  also  produced  when  alcohol  is  used  as 
a  solvent  and  when  the  interaction  takes  place  at  the  ordinary  tem¬ 
perature  ;  at  100°,  the  ethyldipropylamine  salt  only  is  formed. 

By  the  interaction  of  molecular  amounts  of  ethylamine  and  ethyl 
bromide,  a  mixture  containing  the  salts  of  the  primary  and  secondary 
bases,  and  possibly  also  of  the  tertiary  base,  is  formed ;  in  ethereal 
solution,  the  free  tertiary  base  remains  dissolved.  The  action  of  ethyl 
bromide  on  amylamine  is  similar. 

When  molecular  quantities  of  benzylamine  and  ethyl  bromide 
interact  in  ethereal  solution,  benzylamine  salt  separates,  whilst  benzyl- 
ethylamine  remains  in  the  ethereal  solution.  A.  McK. 

Dinitrophenylpyridinium  Chloride  and  its  Transformation 
Products.  III.  Theodor  Zincke  (. Annalen ,  1905,  339,  193 — 201). — 
It  has  been  shown  previously  (Abstr.,  1904,  i,  448)  that  the  dyes 
obtained  from  dinitrophenylpyridinium  chloride  and  primary  and 
secondary  bases  are  the  derivatives  of  an  aldehyde  alcohol  or  the 
corresponding  imineamine,  OH*CHICH*CHICH*CHO  or 

nh2-ch:ch-ch:ch-ch:nh. 

By  the  decomposition  of  phenol  in  alkaline  solution  by  chlorine, 
Hantzsch  (Abstr.,  1889,  853)  obtained  an  acid,  C6H504C13,  which 
was  finally  converted  into  a  compound,  C5H502C1,  thought  to  be  a 

h  k  2 
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cyclic  diketoce.  Ince  (Abstr.,  1890,  1090)  obtained  coloured  anilides 
and  toluidides  from  this  compound.  It  is  now  shown  that  this  com¬ 
pound  is  the  chloroaldehyde  alcohol,  OH#CH!CCl*CH!CH*CH'CHO, 
and  that  it  yields  coloured  anilides  analogous  to  those  previously 
described. 

It  is  unnecessary  to  isolate  the  compound  C5H502C1,  but  the  sodium 
salt,  C6H404ClNa,  is  directly  treated  with  a  solution  of  aniline  in 
hydrochloric  acid,  when  the  dye  begins  to  separate  as  hydrochloride , 
KHClPh!CH*CH!CH*CCl!CH*NHPh ;  it  forms  dark  red  leaflets,  melt¬ 
ing  at  128 — 129°,  and  is  converted  into  phenyl chloropyridinium 
chloride  by  boiling  with  hydrochloric  acid  ;  the  chloride ,  C5NH4PhCl2, 
crystallises  in  needles ;  the  platinichloride ,  (Cl7H16K2Cl)2,PtCl6,  crys¬ 
tallises  in  orange-red  prisms  or  needles  melting  and  decomposing  at 
195—196°.  The  oxime ,  NHPh-CHICCbCHICH-CHINOH,  prepared 
from  the  dianilide,  crystallises  in  yellow  needles  melting  and  decom¬ 
posing  at  152°.  The  methylaniline  derivative, 

KMePh-CHICCl-CHICH-CHO, 

crystallises  in  yellow  needles  melting  at  126 — 127°;  it  does  not  react 
with  methylaniline,  but  with  primary  amines  or  phenylhydrazine ;  the 
anilide ,  K  HPhClICH’CH!CR*CCllCH\NMePh,  crystallises  in  red 
needles  melting  and  decomposing  at  125 — 126°,  the  p- chloroaniline 
derivative,  C6H4CPNHCi:CH-CH:CH-CCi:CH-NMePh,  crystallises  in 
red  needles  melting  and  decomposing  at  130 — 132°.  Th e  phenylhydr- 
azone ,  KHPlrNiCH'CHlCH'CCKCH'KMePh,  forms  yellow  needles  or 
leaflets  melting  and  decomposing  at  147°. 

The  2  :  4 -dinitroaniline  derivative, 

CrH3(N02)2*N:CH*CH:CH-CCi:CH*0H, 
prepared  from  the  sodium  salt,  forms  dark  red  crystals  melting  and 
decomposing  at  180°,  and  yields  a  phenylpyridinium  chloride  with 
hydrochloric  acid.  K.  J.  P.  O. 

Transformation  of  Indolinones  into  Alkylene  Indolines. 

Karl  Brunner  ( Ber .,  1905,  38,  1359—1362.  Compare  Abstr.,  1896, 
i,  625  ;  1897,  i,  100,  438  ;  1898,  i,  360,  384,  682  ;  Decker  and  Hock, 
Abstr.,  1904,  i,  620). — 2-Benzylidene-l  :  3  :3 -trimethylindoline, 

C«H*<NMe>C:CHPh’ 

prepared  by  decomposing  with  dilute  acid  the  product  of  the  action  of 
magnesium  benzyl  chloride  on  1:3: 3-trimethylindoline-2-one  in 
ethereal  solution,  crystallises  from  methyl  alcohol  in  long,  colourless 
needles,  melts  at  93°,  and  boils  at  212°  under  24  mm.  pressure;  the 
hydriodide ,  C18H20KI,  crystallises  from  alcohol  in  yellow  nodules  melt¬ 
ing  and  decomposing  at  180°,  the  platinichloride  forms  orange-red  leaflets 
and  melts  at  188°  and  the  stannichloride  melts  at  186°.  The  base  is 
rapidly  oxidised  by  alkaline  potassium  permanganate;  a  warm  alkaline 
solution  of  potassium  ferricyanide  converts  it  into  1  :  3  :  3-trimethyl  - 
indoline-2-one,  benzoic  acid,  and  traces  of  benzaldehyde.  W.  A.  D. 

Preparation  of  Indophenols.  Aktien-Gesellschaft  fur  Ani- 
lin-Fabrikation  (D.R.-P.  157288). — The  direct  oxidation  of  a  mixture 
of  phenols  and  ^-aminophenols  to  indophenols  has  not  hitherto  been 
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practicable.  The  oxidation  takes  place  satisfactorily,  however,  at  low 
temperatures.  The  solution  of  alkali  phenoxicle  and  p- ami  nophenol  is 
added  to  a  solution  containing  sodium  hypochlorite,  sodium  chloride, 
and  ice  at  a  temperature  of  —16°  to  -  17°.  The  oxidation  takes 
place  rapidly,  and  the  sodium  derivative  of  the  indophenol  is  precipi¬ 
tated  in  green,  glistening  crystals.  The  products  dissolve  in  dilute 
alkali  hydroxides  to  blue  solutions,  from  which  acids  precipitate 
brownish-red  powders,  soluble  in  alcohol,  ether,  or  chloroform. 

C.  H.  D. 

Ammonium  Compounds.  XIX.  Nitration  of  Quaternary 
cyclo Ammonium  Nitrates.  Herman  Decker  [with  St.  Gadomska 
and  M.  Girard]  ( Ber.,  1905,  38,  1274 — 1280.  Compare  this  vol.,  i, 
374). — Quinoline  methonitrate ,  C9NH7Me*N03,  formed  by  adding  the 
powdered  methiodide  to  nitric  acid  of  sp.  gr.  1*4,  is  obtained  on 
evaporation  of  the  acid  as  a  hygroscopic,  white,  crystalline  mass,  which 
melts  at  about  84°.  When  treated  with  nitric  and  sulphuric  acids  at 
the  laboratory  temperature,  the  methonitrate  yields  a  mixture  of  5- 
and  8-nitroquinoline  methonitrates,  which  melts  at  about  190°.  The 
isomerides  cannot  be  separated  as  methonitrates,  but  after  conversion 
into  the  methiodides  and  heating  at  150°,  8-nitroquinoline  is  extracted 
by  light  petroleum,  leaving  5-nitroquinoline  methiodide. 

%-Nitroquinoline  methonitrate ,  C10H9O5N3,  formed  from  8-nitro¬ 

quinoline  methiodide  or  methosulphate,  crystallises  in  yellow,  hygro¬ 
scopic  needles  and  melts  and  decomposes  at  160 — 170°. 

5-  Nitroquinoline  methonitrate  closely  resembles  the  8-nitro-compoundv 
and  melts  and  decomposes  at  202 — 205°. 

§-Bromoquinoline  methonitrate  forms  white  crystals,  darkens  at 
220°,  melts  and  decomposes  at  228°,  and  on  nitration  and  conversion 
into  the  methiodide  yields  6-bromo-5-nitroquinoline  methiodide. 

3-Bromoquinoline  methonitrate  crystallises  in  white  needles,  becomes- 
yellow  at  160°,  melts  and  decomposes  at  207°,  and  on  nitration  yields 
3 -hromo-^-nitroquinoline  methonitrate ,  which  crystallises  in  yellow 
scales,  melts  and  decomposes  at  159°,  and  is  not  hygroscopic. 

8 -Methylquinoline  methonitrate ,  CnH1203N2,  forms  white  crystals, 
melts  at  about  72°,  is  very  easily  soluble  in  water,  and  on  nitration 
and  oxidation  of  the  product  with  alkaline  potassium  ferricyanide 
yields  5-nitro-l  :  8-dimethylquinoline. 

6-  Methylquinoline  methonitrate  crystallises  in  white,  hygroscopic 
needles,  and  on  nitration  and  treatment  with  methyl  iodide  yields 
5-ni tro- 6 -methylquinoline  methiodide. 

When  nitrated  at  35 — 40°,  the  additive  compound  of  papaverine 
and  methyl  sulphate  yields  nitropapaverine  methonitrate,  which,  when 
boiled  in  dilute  alkaline  solution,  forms  nitrobromoveratrole  and 
dimethoxymethyKsoquinolone.  G.  Y. 

Replacement  of  Bromine  by  Chlorine  in  Quinoline  Deriv¬ 
atives  and  Halogenated  8 -Hydroxy quinolones.  Joh.  Howitz 
and  Kurt  Witte  (Ber.,  1905,  38,  1260 — 1270.  Compare  Abstr.,  1903, 
i,  279;  this  vol.,  i,  375). — 5-Chloro-§-ethoxyquinoline , 

C0NH5Cl-OEt,H2O, 
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formed  by  boiling  5 -chloro- 6-hydroxy  quinoline  with  sodium  hydroxide 
and  ethyl  bromide  in  alcoholic  solution  in  a  reflux  apparatus,  crys¬ 
tallises  in  yellow  needles,  which  weather  on  exposure  to  the  air,  and 
melts  at  75°.  The  methiodide ,  C12H130NC1I,II20,  forms  red  prisms 
and  melts  and  decomposes  at  187°  ;  the  ethiodide  forms  slender,  yellow 
needles  or  thick,  red  crystals  and  melts  at  206°.  5-Chloro-§-ethoxy - 
\-methylquinolone ,  C9NH4OClMe*OEt,  is  formed  by  the  oxidation  of  the 
methiodide  with  potassium  ferricyanide  in  cooled  alkaline  solution  ;  it 
crystallises  in  yellow  needles,  melts  at  136°,  and,  when  heated  with 
concentrated  hydrochloric  acid  at  160 — 170°,  yields  5-chloro-6-hydroxy- 
1-methylquinolone  (Abstr.,  1903,  i,  279).  5-Chloro-§-ethoxy-\-ethyl- 
quinolone ,  formed  by  oxidation  of  the  ethiodide  with  potassium  ferri¬ 
cyanide,  crystallises  in  clear  plates  containing  3H20,  melts  at  72°, 
or,  when  anhydrous,  at  102°,  and  when  heated  with  concentrated 
hydrochloric  acid  at  160 — 170°  yields  5-chloro-6-hydroxy-l -ethyl  - 
quinolone  ( loc .  cit.). 

7 -Bromo-Q-methoxyquinoline ,  formed  by  boiling  7-bromo-8-hydroxy- 
quinoline  with  sodium  hydroxide  and  methyl  iodide  in  methyl-alcoholic 
solution,  crystallises  in  slender  needles  and  melts  at  78°.  The 
methiodide  crystallises  in  brown  needles  and  melts  and  decomposes  at 
154°.  7 ‘Bromo-'6-methoxy-\-methylquinolone,  formed  by  oxidation  of 

the  methiodide  with  alkaline  potassium  ferricyanide,  crystallises  in 
small  prisms  and  melts  at  75°,  and  when  boiled  with  hydrobromic 
acid  yields  7-bromo-&-hydroxy-\-methylquinolone ,  which  crystallises  in 
small,  colourless  needles,  molts  at  176°,  and  forms  a  sparingly  soluble 
sodium  derivative.  Hydrolysis  of  the  bromomethoxymethylquinolone 
with  concentrated  hydrochloric  acid  at  160°  leads  to  the  formation  of 
7-chloro-S-hydroxy-l-methylquinolone ,  C10H8O2NCl,H2O,  which  crys¬ 
tallises  in  colourless  needles,  loses  H20  at  110°,  and  melts  at  247°. 

5 -Bromo-S-methoxy  quinoline ,  C10H8ONBr,3H2O,  formed  by  boiling  the 
hydroxyquinoline  with  sodium  hydroxide,  methyl  iodide,  and  methyl 
alcohol,  crystallises  in  slender,  colourless  needles,  which  weather  on 
exposure  to  the  air;  it  melts  at  82°.  The  methiodide  forms  flat, 
brown  crystals  and  melts  at  161°.  &-Bromo-&-methoxy-l-methylquino- 
lone ,  obtained  by  oxidation  of  the  methiodide,  crystallises  in  slender, 
felted  needles,  melts  at  145°,  and  when  boiled  with  concentrated 
hydrobromic  acid,  yields  5-bromo-$-hydroxy-\-methylquinolone ,  which 
crystallises  in  small,  colourless  needles,  melts  at  207°,  and  forms  a 
sparingly  soluble  sodium  salt.  Hydrolysis  of  the  bromomethoxy-com- 
pound  with  concentrated  hydrochloric  acid  at  170°  leads  to  the  forma¬ 
tion  of  5-chloro-$-hydroxy-\-methylquinolone ,  which  crystallises  in 
colourless  needles  and  melts  at  251°. 

5  : 1-DibromoS-methoxy quinoline,  C10H^ONBr2,  crystallises  in  slender 
needles,  which  slowly  become  violet,  and  melts  at  99°.  The  meth¬ 
iodide  crystallises  in  brown  needles,  melts  at  174°,  and  on  oxidation  is 
converted  into  5  :  7~dibromo-&-methoxy-l-methylquinolone ,  which  forms 
slender,  yellow  needles  and  melts  at  166°.  5:  7-Dibromo-S-hydroxy- 

\-methylquinolone  crystallises  from  glacial  acetic  acid  in  transparent, 
yellow  needles,  which  contain  acetic  acid,  and  on  exposure  to  the  air 
rapidly  weather  to  a  powder,  melting  at  209°.  5  : 7 -Dichloro-Q- 
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hydroxy -\-methylquinolone,  obtained  by  heating  dibromomethoxy- 
methylquinolone  with  concentrated  hydrochloric  acid  at  160 — 170°, 
crystallises  in  glistening  needles  and  melts  at  258°. 

5-Bromo-6-hydroxy-,  5-bromo-8-hydroxy-,  7-bromo-8-hydroxy-,  and 
5  :  7-dibromo-8-hydroxy-quinolines  yield  the  corresponding  bromo- 
hydroxyquinolines  when  heated  with  concentrated  hydrochloric  acid  at 
160—170°.  *  G-.  Y. 

Derivatives  of  8-Quinolinealdehyde.  Joh.  Howitz  and 
Wilhelm  Schwenk  (Ber.,  1905,  38,  1280 — 1289.  Compare  Abstr., 
1902,  i,  397), — The  hydrochloride  of  8-quinolinealdehyde, 

C10H7ON,HC1, 

forms  white  crystals  and  melts  at  213°;  the  hydriodide  forms 
nodular  aggregates  of  red  crystals  and  melts  and  decomposes  at  228°. 
The  oxime ,  C9NH6#CHIN0H,iH20,  crystallises  in  small,  glistening 
leaflets  and  melts  at  115°.  The  anil,  C9NHfi*CHINPh,  forms  yellow  crys¬ 
tals  and  melts  at  82° ;  the  o -tolil,  C10H7NIN*O7H7,  crystallises  in  yellow 
needles  and  melts  at  105°.  The  azine ,  C9NH6*CH!N*NICH’C9NH6, 
crystallises  in  slender,  yellow  needles  and  melts  at  248 — 249°  ;  the 
phenylhydrazone ,  C9NH6*CHIN*NHPh,  crystallises  in  yellow  needles 
and  melts  at  176° ;  the  semicarbazone ,  CUH10ON4,  crystallises  in  slender, 
white  needles  and  melts  at  238 — 239°  When  heated  with  dimethyl- 
aniline  and  zinc  chloride,  8-quinolinealdehyde  forms  tetramethyldi- 
aminodiphenyl-8-quinolylmethane,  C9NHr/CH(C6H4*NMe2)2,  which 
crystallises  in  colourless  needles,  melts  at  179 — 180°,  and  when  oxidised 
by  lead  peroxide  yields  an  intense  green  dye ;  this  forms  a  green,  crys¬ 
talline  zincochloride. 

3-Bro7no-S-bro77iomethylquinoline ,  C9NH5Br*CH2Br,  is  formed  in 
small  amount  in  the  preparation  of  8-bromomethylquinoline,  or  in 
large  amount  by  heating  the  dibromide  of  8-methylquinoline  hydro¬ 
bromide  at  180°  until  the  evolution  of  hydrogen  bromide  ceases,  and 
then  adding  1  mol.  of  bromine.  It  crystallises  in  glistening,  silvery 
leaflets,  melts  at  106°,  and  is  a  weak  base  ;  the  platinichloride  forms  a 
yellow,  crystalline  precipitate.  When  boiled  with  alcoholic  potassium 
hydroxide  in  a  reflux  apparatus,  the  dibromo-compound  forms  3 -bromo- 
8-hydroxy  methylquinoline,  C9NH5Br*CH2’OKT,  which  crystallises  in 
white  needles,  melts  at  51°,  and  is  oxidised  by  potassium  perman¬ 
ganate  in  alkaline  solution  to  5-bromopyridine-2  : 3-dicarboxylic  acid. 
The  phenyl  ether  of  3-bromo-8-hydroxymethylquinoline, 

C9lNTH5Br-CH2*OPh, 

is  formed  by  boiling  3-bromo-8-bromomethylquinoline  with  potassium 
phenoxide  in  alcoholic  solution ;  it  crystallises  in  long,  white  needles 
and  melts  at  102 — 103°. 

8-Bromo-8-quinolinealdehyde,  C9Y H5Br*CHO,  formed  by  the  oxida¬ 
tion  of  the  corresponding  alcohol  with  nitric  acid  of  sp.  gr.  P4, 
crystallises  in  white  needles  and  melts  at  168°.  The  oxime , 

C10H7ON2Br, 

crystallises  in  slender,  white  needles  and  melts  at  188°;  the  azine, 
O20H12N4Br2,  crystallises  in  yellow  needles  and  melts  at  268° ;  the 
anil,  C16H11N2Br,  forms  long,  yellow  needles  and  melts  at  142°  ;  the 
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semicarbazone ,  CnH90]Sr4Br,  crystallises  in  white  needles  and  melts 
at  250°. 

3-Bromoquinoline-8-carboxylic  acid ,  C9NH5Br*C02H,  formed  by 
oxidation  of  the  aldehyde  with  chromic  acid  in  sulphuric  acid  solution, 
crystallises  in  glistening,  slender,  white  needles,  melts  at  206 — 207°, 
and  sublimes  without  decomposition.  The  barium  salt, 

(C10HsO2NBr)2Ba, 

crystallises  in  glistening,  slender,  white  needles. 

8-Bromomethylquinoline  cannot  be  oxidised  directly  to  8-quinoline- 
aldehyde,  but  is  converted  by  alcoholic  potassium  hydroxide  into 
8-hydroxymethylquinoline,  which  is  oxidised  to  the  aldehyde  by  nitric 
acid.  G.  Y. 


Introduction  of  the  Benzoyl  Group  into  Tertiary  Cyclic 
Bases.  Arnold  Reissert  (Rer.,  1905,  38,  1603 — 1614). — Although 
pyridine  reacts  very  energetically  with  acid  chlorides,  forming  additive 
compounds,  quinoline  exhibits  no  analogous  reaction.  In  presence  of 
sodium  hydroxide  or  potassium  cyanide,  however,  quinoline  and 
benzoyl  chloride  react,  giving  the  following  products. 

2-Hydroxy-\-benzoyl-\  :  2-dihydroquinoline, 

ch*ch:c*ch=ch 
ch>ch:c  •nbz-ch(oh)’ 


prepared  by  the  action  of  excess  of  benzoyl  chloride  on  quinoline 
in  presence  of  sodium  hydroxide,  crystallises  from  alcohol  in  shining, 
colourless  needles  melting  at  182°,  and  dissolves  readily  in  acetic  acid. 
By  acetic  acid  or  dilute  mineral  acids,  it  is  converted  into  benzoic  acid 
and  quinoline,  whilst  concentrated  sulphuric  acid  transforms  it  into 
reddish-yellow,  resinous  products.  It  is  dissolved  and  gradually 
decomposed  by  alcoholic  sodium  hydroxide  solution.  On  oxidation 
with  potassium  permanganate  in  the  cold,  it  yields  benzoylanthranilic 
acid,  isatinic  acid,  and  a  small  proportion  of  a  compound  which  crystal¬ 
lises  from  aqueous  alcohol  in  slender  needles  melting  at  73°. 


2-Cyano-\-benzoyl-\  :  2-diliydroquinoline , 


ch*cb:c*ch=:ch 
ch-ch:c-nbz-ch-cn  ’ 

obtained  by  the  action  of  benzoyl  chloride  on  quinoline  in  presence  of 
potassium  cyanide,  crystallises  from  alcohol  in  hard,  shining  prisms 
melting  at  154 — 155°,  and  is  readily  soluble  in  benzene,  chloroform, 
acetone,  or  acetic  acid.  By  means  of  concentrated  mineral  acids,  it  is 
resolved  into  benzaldehyde,  quinaldinic  acid  and  its  amide,  and  the 
benzoin  ester  of  quinoline-2-carboxylic  acid ,  C9H6N'C0*0*CIIPhBz, 
which  crystallises  from  alcohol  in  microscopic,  pointed  prisms  melting 
at  168 — 168'5°  and  is  readily  soluble  in  benzene,  acetic  acid,  ethyl 
acetate,  chloroform,  or  acetone,  and  slightly  so  in  methyl  or  ethyl 
alcohol.  T.  H.  P. 


Papaverinium  Bases.  III.  Herman  Decker  and  Otto  Koch 
( Ber .,  1905,  38,  1739 — 1741.  Compare  Abstr.,  1904,  i,  338,  926). — 
Dimethoxy\soquinoline  methiodide,  C12H1402N1,H20,  prepared  by  the 
action  of  methyl  iodide  or  of  methyl  sulphate  on  dimethoxyiso- 
quinoline,  melts  at  236 — 237°.  The  piwate  melts  at  209°  and  is 
explosive. 
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Dimethoxy-2-methyKsoquinolone,  prepared  by  the  action  of  an  excess 
of  potassium  ferricyanide  on  the  methiodide,  separates  as  a  flocculent 
mass,  which  yields  the  hydrochloride  melting  at  185  — 186°. 

Dimethoxy-2-benzyKsoquinolone,  prepared  from  benzyl  chloride  and 
dimethoxyssoquinoline  in  an  analogous  manner,  melts  at  165°  and 
is  identical  with  the  product  previously  prepared  from  benzyKso- 
papaverine  ( loc .  cit.). 

Piperonyl  alcohol  is  best  prepared  by  Cannizaro’s  method.  When 
a  current  of  benzene  is  passed  into  a  solution  of  piperonyl  alcohol 
in  benzene  at  0°,  qnpieronyl  chloride  is  formed ;  it  crystallises  in  white 
needles,  melts  at  23°,  and  does  not  form  a  magnesium  compound  when 
its  ethereal  or  anisole  solution  is  heated  with  magnesium.  A.  McK. 

Stereoisomeric  Conhydrinium  Iodides.  Max  Scholtz  and 
P.  Pawlicki  (Her.,  1905,  38,  1289 — 1295.  Compare  Abstr.,  1904,  i, 
1044;  this  vol.,  i,  296). — Conhydrine  has  [  a]D  +  10°.  l-Ethylconhydrine 
boils  at  227 — 228°  (corr.)  and  has  a  sp.  gr.  0*9345  at  20°/4°,  [a]D 
-45*2°,  and  [M]D  -77°. 

By  the  action  of  benzyl  iodide  on  1-ethylconhydrine,  a  mixture  of 
two  stereoisomeric  benzylethylconhydrinium  iodides  is  formed  ;  these 
can  be  separated  by  fractional  precipitation  by  ether  from  the  chloro¬ 
form  solution.  The  a-iodide ,  Cl7H2SONI,  which  is  the  more  soluble 
in  the  mixture  of  chloroform  and  ether,  melts  at  163°;  the  fi-iodide 
melts  at  188°.  These  two  iodides  yield  the  same  derivatives;  the 
platinichloride  crystallises  from  water  and  melts  at  191°;  the  mercuri- 
chloride  and  pier  ate  are  oils.  By  the  action  of  ethyl  iodide  on  1-ethyl¬ 
conhydrine,  only  Wertheim’s  dietliylconhydrinium  iodide  ( Jahresber ., 
1863,  435)  is  formed. 

1-Propylconhydrine  boils  at  240 — 241°  (corr.)  and  has  a  sp.  gr. 
0*9172  at  20°/4°,  [a]D  — 50*1°,  and  [M]D-93°.  With  benzyl  iodide,  it 
forms  a  mixture  of  two  stereoisomeric  benzylpropylconhydrinium 
iodides,  which  are  separated  by  recrystallisation  from  water.  The 
a-iodide,  C18H30ONT,2H2O,  crystallises  in  glistening,  short  prisms  on 
slow  evaporation  of  its  aqueous  solution,  melts  at  55°,  loses  2H20  at 
100°,  and,  when  anhydrous,  melts  and  changes  into  the  /3-isomeride  at 
161°.  The  fi-iodide  crystallises  from  water  in  colourless  needles  and 
melts  at  180°.  Both  iodides  give  the  same  crystalline  platinichloride , 
which  melts  at  201 — 202°. 

1-iso Amylconhydrine  is  a  colourless  oil,  which  boils  at  272 — 273° 
(corr.)  and  has  a  sp.  gr.  0*9087,  [a]D  -45*1°,  and  [M]D  -96°.  A 
mixture  of  two  stereoisomeric  benzyKsoamylconhydrinium  iodides, 
which  can  be  separated  by  recrystallisation  from  water,  is  formed  by 
the  action  of  benzyl  iodide  on  A-fsoamylconhydrine.  The  a -iodide, 
C20H34ONI,  which  is  the  more  soluble  in  water,  melts  at  165° 
and  has  [a]D  —40°  at  20°;  the  fi-iodide  melts  at  185°  and  has 
[ a]D  -50°  at  20°.  Both  iodides  yield  the  same  platinichloride , 
(C20H34ON)2PtCl6,  which  melts  at  195°,  and  mercurichloride,  which 
melts  at  197°. 

\-Ethyl~2-methyltetrahydroquinoline,  formed  by  the  action  of  ethyl 
iodide  and  potassium  hydroxide  on  dextrorotatory  2-methyltetrahydro- 
quinoline  (Ladenberg,  Abstr.,  1894,  i,  208),  boils  at  256°  (corr.),  has 
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a  sp.  gr.  0*9942  at  20°/4°  and  [a]D  -I- 12*1°  at  20°,  and,  when  warmed 
with  benzyl  iodide,  forms  only  one  \-benzyl~\~ethyl-2-methyltetrahydro - 
quinolinium  iodide ,  C19H2tlSri,  which  crystallises  in  orange-red  leaflets 
and  melts  at  161°.  G.  Y. 

Benzidine  Salts  (Hydrofluoride  and  Hydrosilicofluoride). 

Richard  Ehrenfeld  (Chem.  Zeit .,  1905,  29,  422 — 424). — When 
benzidine  is  heated  with  an  excess  of  hydrofluoric  acid,  a  mixture  of 
the  salts  C12HS(NH2)2,5HF  and  C12H8(NH2)2,6HF  is  formed.  At  the 
ordinary  temperature,  benzidine  interacts  with  hydrofluoric  acid  to 
form  the  salt  C12H8(1nH2)2,2HF,  and  sometimes,  under  certain  con¬ 
ditions,  it  yields  the  salt  C32H8(NH2)2,3HF. 

Solutions  of  benzidine  hydrochloride  were  added  to  solutions  of 
ammonium  fluoride  and  sodium  fluoride  respectively,  which  were 
heated  to  boiling  in  platinum  vessels.  The  number  of  molecules  of 
hydrogen  fluoride  with  which  benzidine  combines  under  these  con¬ 
ditions  depends  on  the  amount  of  free  hydrochloric  acid  in  the 
solution  of  benzidine  hydrochloride  added.  Benzidine  may  unite  with 
from  1  to  6  mols.  of  hydrogen  fluoride. 

The  salt  C12H8(NH2)2,H2SiF6,  prepared  by  the  action  of  boiling 
hydrofluosilicic  acid  on  a  solution  of  benzidine  hydrochloride,  forms 
silvery,  hexagonal  crystals.  A.  McK. 

Constitution  of  Diketobutyric  Ester  Phenylhydrazones. 

Andre  Wahl  {Bull.  Soc.  chim .,  1905,  [iii],  33,  490 — 495.  Compare 
Abstr.,  1904,  i,  556,  789,  and  this  vol.,  i,  408). — Most  of  the  results 
recorded  in  this  paper  have  already  been  published  (Abstr.,  1904,  i,  789). 
The  product  of  the  action  of  ^-nitrophenylhydrazine  on  ethyl  diketo- 
butyrate  /I-phenylhydrazone  is  now  regarded  as  l-phenyl-3-methyl-5- 
pyrazolone-4-£>-nitrophenylhydrazone  (compare  Biilow,  Abstr.,  1899, 
i,  271).  By  the  action  of  phenylhydrazine  on  ethyl  diketobutyrate, 
dissolved  in  boiling  alcohol  or  in  ether,  in  presence  of  zinc  chloride, 
l-phenyl-3-methyl-5-pyrazolone-4-phenylhydrazone  is  formed  (compare 
Abstr.,  1904,  i,  789).  The  author  considers  that  this  synthesis  affords 
a  new  proof  of  the  hydrazinic  constitution  of  this  compound  advocated 
by  Sachs  and  Barschall  (Abstr.,  1902,  i,  503)  as  against  the  azoic  con¬ 
stitution  proposed  by  Biilow  (Abstr.,  1899,  i,  356,  and  Eibner,  1903, 
i,  871).  T.  A.  H. 

Hydrazones  derived  from  o-,  m-,  and  ^-Nitrophenylliydr- 
azines.  William  Alberda  van  Ekenstein  and  Jan  J.  Blanksma  {Rec. 
trav.  chim.,  1905,  24,  33 — 39.  Compare  Abstr.,  1904,  i,  98). — Methods 
are  described  for  the  estimation  of  acetone,  diethyl  ketone,  acetaldehyde, 
and  benzaldehyde,  and  for  the  separation  of  dextrose,  lsevulose,  or 
mannose  from  sucrose,  by  the  conversion  of  these  aldehydes  or  ketones 
into  their  respective  ^-nitrophenylhydrazones.  It  is  probable  that  the 
same  method  may  also  be  applied  to  the  separation  of  the  hexoses 
from  maltose  and  lactose,  since  the  jo-nitrophenylhydrazones  of  the 
latter  are  readily  soluble. 

Glycuronic  acid  p - n itrophenylhydrazo n e  forms  yellow  crystals,  melts 
at  225°,  has  [a]D  -91  *2°  (in  pyridine  and  ethyl  alcohol),  and  dissolves 
in  warm  water,  sparingly  in  alcohol,  ether,  and  chloroform.  This 
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derivative  may  be  used  for  the  detection  of  small  quantities  of  the 
acid.  Lyxose  p - nitro phenylhydrazo ne  separates  from  alcohol  in  yellow 
crystals,  melts  at  172°,  and  has  [a]D  +  32’20. 

The  m  -nitrophenylhydrazones  of  the  following  aldehydes  and 
ketones  were  prepared  by  warming  them,  dissolved  in  alcohol,  for  a 
few  minutes  with  ??i-nitrophenylhydrazine  :  diethyl  ketone  (m.  p.  105°), 
o-,  m-,  and  y>nitrobenzaldehydes  (m.  p.  205°,  213°,  and  228°  respec¬ 
tively),  benzophenone  (m.  p.  138°),  acetophenone  (m.  p.  163°),  salicyl- 
aldehyde  (m.  p.  197°),  y?-tolualdehyde,  (m.  p.  155°),  cinnamaldehyde 
(m.  p.  146°),  and  furfuraldehyde  (m.  p.  137°). 

Dextrose  m-nitrophenylhydrazone  melts  at  110°  and  has  aD  *-6*3°; 
the  corresponding  derivative  of  mannose  melts  at  162°  and  has 
aD  +  10-7°,  that  of  galactose  melts  at  182°  and  is  optically  inactive, 
that  of  rhamnose  melts  at  156°  and  has  aD  —21*4°,  and  the  arabinose 
compound  melts  at  182°  and  is  optically  inactive.  These  derivatives  of 
the  hexoses  crystallise  readily,  are  yellow,  soluble  in  boiling  alcohol, 
sparingly  soluble  in  water,  and  the  respective  sugars  are  regenerated 
on  treatment  with  benzaldehyde. 

The  o -nitrophenylhydrazones  of  the  following  substances  were 
prepared  :  acetone  (m.  p.  70°),  diethyl  ketone  (m.  p.  60°),  formaldehyde 
(m.  p.  85°),  acetaldehyde  (m.  p.  124°),  o-,  m-,  and  p-nitrobenzaldehydes 
(m.  p.  225°,  230°,  and  255°  respectively),  o-and  ^-hydroxybenzaldehydes 
{m.  p.  193°  and  235°  respectively),  ^-tolualdehyde  (m.  p.  183°), 
acetophenone  (m.  p.  138°),  benzophenone  (m.  p.  161°),  furfuraldehyde 
(m.  p.  155°),  and  cinnamaldehyde  (m.  p.  190°). 

The  o -nitrophenylhydrazone  of  dextrose  melts  at  158°  and  has 
aD  +27*8°,  and  the  corresponding  derivatives  of  Isevulose  (m.  p.  162°, 
aD  4-  31°),  mannose  (m.  p.  171°,  aD+16°),  galactose  (m.  p.  178°, 
aD  —26*8°),  rhamnose  (m.  p.  162°,  aD  —59°),  and  arabinose 
(m.  p.  172°,  aD  —21 '4°)  were  prepared.  Lsevulose-o-nitrophenyl- 
hydrazone,  which  crystallises  in  bright  red  needles,  is  less  soluble  in 
alcohol  than  the  dextrose  derivative,  and  it  is  possible  to  separate 
these  two  sugars  by  this  means.  Galactose-o-nitrophenylhydrazone  is 
gelatinous  and  in  this  respect  resembles  the  benzylallyl-  and  phenyl- 
amyl-hydrazones  of  this  sugar.  T.  A.  H. 


Antipyrylsemicarbazide.  Auguste  Lumi^re,  Louis  Lumiere, 
and  H.  Barbier  {Bull.  Soc.  chim.,  1905,  [iii],  33,  503 — 505). — Anti- 

NMe*OMe\ 

pyrylsemicarbazidey  prepared  by  the 


action  of  hydrazine  on  antipyrylcarbamide,  is  a  crystalline  powder, 
melts  at  135°,  and  is  readily  soluble  in  water  or  alcohol,  less  so  in 
ether  or  benzene.  The  salts  are  difficult  to  crystallise.  The  acetyl 
derivative  crystallises  from  boiling  alcohol  in  colourless  needles  and 
melts  at  214 — 215°.  /3-Propylideneantipyrylsemicarbazide ,  obtained  by 
condensing  acetone  with  antipyrylsemicarbazide,  forms  colourless  crys¬ 
tals  and  melts  at  209 — 210°.  Benzylideneantipyrylsemicarbazide  occurs 
in  colourless  needles  and  melts  at  225°,  and  the  corresponding  product 
prepared  from  ethyl  acetoacetate  crystallises  from  alcohol  in  needles 
and  melts  at  207°.  With  phenylcarbimide,  antipyrylsemicarbazide 
yields  the  corresponding  phenylcarbamide,  which  is  crystalline  and  melts 
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at  236°,  and  with  ethyl  ehlorocarbonate  the  corresponding  urethane , 
which  occurs  in  colourless  needles  and  melts  at  207°.  T.  A.  H. 


Glyoxalines.  Adolf  Pinner  ( Ber 1905,  38,  1531 — 1538). — By 
the  action  of  ammonia  on  phenylglyoxal,  a  mixture  of  the  isomerides 
2-benzoyl-5-phenylglyoxaline  and  3-hydroxy- 1  :  4-diplienylpyrazine 
melting  at  202°  is  produced  (compare  Abstr.,  1903,  i,  123).  By  the 
action  of  methyl  iodide  on  the  former  compound,  a  methiodide  is 
formed  from  which,  by  the  action  of  potassium  hydroxide,  methyl- 
amine  is  eliminated,  whilst  the  latter  compound  forms  a  methyl  ether. 

,  NH-CBz.  XT 

2-Benzoyl-5-phenylglyoxalme,  >  ^  .  ^>iN,  sePara^es  irom  pyri- 

l/Po.Ln 

dine  in  yellow  prisms  and  melts  at  280°.  It  reacts  with  methyl  iodide 
and  potassium  hydroxide  at  100°  to  form  %benzoyl-5-phenyl-\-methyl- 
glyoxaline  methiodide ,  which  melts  and  decomposes  at  216°. 

_ QJJ 

Phenylglyoxaline,  i  ^>N,  when  heated  for  8  hours  at  100° 

U  Ph.CH 

with  a  mixture  of  ethyl  bromide  and  alcohol,  forms  b-phenyl-\ -ethyl - 
NEt-CH 

glyoxaline,  the  flutinichloride  of  which  melts  and 

U  Jrn.UH 

decomposes  at  197°.  When  boiled  with  an  aqueous  solution  of  sodium 
hydroxide,  phenylethylglyoxaline  yields  ethylamine. 

Diphenylglyoxaline  is  best  prepared  by  the  action  of  ammonia  on  a 
mixture  of  formaldehyde  and  benzil  at  a  low  temperature.  4  : 5 -Di- 
7  7n  7  7  7  7.  NEt — CPL 

phenyl -1  -ethylglyoxahne,  prepared  by  the  alkylation  of 

diphenylglyoxaline  by  ethyl  bromide,  forms  rhombic  prisms  and  melts 
at  94 — 95°;  its  hydrochloride  forms  rhombic  prisms  and  decomposes 
at  260°;  its  platinichloride  melts  and  decomposes  at  225°,  whilst  its 
hydrobromide  forms  glistening,  rhombic  crystals,  which  melt  and 
decompose  at  260°. 

_ QJJ 

4  :  5-Diphenyl-l  :  3-diethylglyoxalinium  bromide ,  i  5>NEtBr, 

CPh.CPh 

crystallises  in  glistening  prisms  and  melts  at  153 — 154°.  When 
boiled  Avith  an  aqueous  solution  of  potassium  hydroxide,  ethylamine 
and  a  carbylamine  are  formed.  A.  McK. 

5-Aminopyrazole  and  Iminopyrine.  August  Michaelis 
(Annalen,  1905,  339,  117 — 193). — The  pyrines  are  derivatives  of  the 
pyrazoles,  in  which  an  alkyl  group  is  attached  to  the  nitrogen  atom  in 
position  2,  and  have  a  bivalent  group  or  atom,  oxygen,  sulphur, 
selenium,  or  the  imino-group,  attached  at  the  same  time  to  position  2 
and  either  position  3  or  5  ;  the  nitrogen  atom  in  position  2  is  there- 

-0:isTAlk.x 

i  \ 

fore  quinquevalent,  thus  ;  NPh  ,NH  (or  O,  S,  or  Se)  or 

n  •  A _ / 


-c< 


-o:c 
NPh-NAlk. 


>NH  (or  O,  S,  or  Se). 


Knorr,  on  the  other  hand,  thinks  that  there  is  only  one  ring,  the 
bivalent  atom  or  group  being  linked  exclusively  to  position  3  or  5, 
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broken,  thus 


On  addition  of  alkali,  the  an- 


The  name  “  iminopyrine  ”  is  given  to  the  1 -phenyl-2  :  3-dimethyl- 
iminopyrazole,  which  corresponds  with  antipyrine.  The  iminopyrines 
are  prepared  either  by  the  action  of  alkali  hydroxides  on  the  methiodide 
of  5-aminopyrazoles  or  from  antipyrine  chlorides  (5-chloropyrazole- 
methiodide)  by  the  action  of  ammonia  or  a  primary  amine.  They  are 
strong  bases,  either  liquid  or  solid,  which  absorb  carbon  dioxide  from 
the  air.  They  form  additive  compounds  with  alkyl  iodides,  the 

,  -C  — NYAlklk  ,T_.  , 

second  ring  being  broken,  thus  :  Q'Q^MePh)^^^^'  ^imi  ar  ^’ 

acid  chlorides  combine  with  the  iminopyrines,  forming  compounds 
which  are  strong  bases.  The  conductivity  and  other  properties  of  the 
solutions  point  to  their  containing  an  ammonium  hydroxide  formed 
from  the  iminopyrine  by  addition  of  water,  the  second  ring  being 
-C :  NMe(OH)> 

-C  :  C(NHXf 
hydride,  that  is,  the  iminopyrine,  is  again  formed. 

[With  Eduard  Brust.] — §-Amino\-phenyl~Z-methylpyr azole, 

CH<cK>NPh’ 

prepared  by  heating  under  pressure  a  mixture  of  antipyrine  chloride 
and  ammonium  carbonate  at  300°,  crystallises  in  needles  melting  at 
116°  and  boiling  at  333°;  it  reduces  silver,  but  not  Fehling’s  solu¬ 
tion  ;  it  gives  an  intense  red  precipitate  with  potassium  bismuth 
iodide,  and  a  blue  coloration  with  a  mixture  of  ferric  chloride  and 
potassium  ferricyanide.  Bleaching  powder  in  the  presence  of  acetic 
acid  converts  it  into  a  red  compound  containing  chlorine,  whilst 
nitrous  acid  leads  to  the  formation  of  a  compound  C10HSON4  ;  the 
hydrochloride ,  C10H13N3,HC1,  is  a  powder  melting  at  198°.  The  mer- 
curichloride ,  C10HuN3,HgCl2,  is  a  white  precipitate  decomposed  on 
heating.  The  platinicldoride ,  (C10HnN3)21H2PtCl6,  crystallises  in 
reddish -yellow  needles  melting  at  169°  ;  the  aurichloride  is  a  reddish- 
brown  precipitate  melting  at  90°.  The  ferrocyanide , 

(C10HuN3)2,H4Fe(CN)6, 

crystallises  in  leaflets,  and  the  picrate ,  C10HnN3,C6H3O7N3,  in  yellow 
scales  melting  at  160 — 162°.  5-Acetylamino-\-phenyl-3-methylpyrazole 
is  a  crystalline  solid  melting  at  110°,  and  does  not  give  a  coloration 

with  bleaching  powder  ;  its  chi  or  o- derivative,  CCl^Q^^^y^NPb, 

prepared  by  leading  chlorine  into  its  acetic  acid  solution,  crystallises 
in  needles  melting  at  132 — 133°.  On  hydrolysis,  it  yields  i-chloro-5 - 
amino A-pdhenyl-Z-methylpyr azole,  which  can  also  be  obtained  directly 
from  the  5-amino-compound ;  it  crystallises  in  yellow  needles  melting 
at  118°.  Prolonged  chlorination  of  the  aminopyrazole  results  in  the 
formation  of  the  hydrochloride  of  k-chloro-'o-amino-\-dichlorop)henyl-?>- 

methylpyrazole ,  CCl^Q^^^N'CQHgClg,  which  is  decomposed  by 

water,  the  base  being  a  yellow  solid  decomposing  on  heating.  4 -Bromo- 
5-amino-\-phenyl-3-methylpyr azole,  C10H10N3Br,  prepared  by  brominat- 
ing  aminopyrazole,  crystallises  in  scales  melting  at  106*5°;  the  corre¬ 
sponding  foc?o-compound  crystallises  in  leaflets  melting  at  75°,  and 
gives  a  white  precipitate  with  mercuric  chloride.  4 -Benzeneazo-5- 
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amino-1 -phenyl-3 -methyl pyr azole,  prepared  from  the  aminopyrazole 
and  diazobenzene,  crystallises  in  dark  yellow  leaflets  melting  at  140°  ; 
its  hydrochloride  is  dark  red  and  melts  at  170°.  5-Amino-l-nitro- 

phenyl-3-methylpyr  azole,  •NOo,  prepared  by 

nitrating  the  aminopyrazole,  is  a  yellow  solid  melting  at  98 — 99°. 

6-Ethylamino-\-phenyl-3-methylpyrazole ,  prepared  by  heating  anti- 
pyrine  chloride  and  anhydrous  ethylamine  at  150°,  is  a  liquid  boiling 
at  315°  and  gives,  with  mercuric  chloride,  a  white  double  salt.  The 
corresponding  dimethylamine  derivative  is  a  yellow  oil  boiling  at  297°, 
and  the  diethylamine  derivative  a  yellow  oil  boiling  at  306 — 307°  : 
the  platinichloride  of  the  latter,  (C14H19N3)2,H2PtCl6,  crystallises  in 
reddish-yellow  leaflets  melting  at  168°. 

5- Amino-\-phenyl-3 :  4 -dimethylpyr  azole,  prepared  by  heatiEg  the 
methiodide  of  chlorophenyldimethylpyrazole  with  ammonium  carbonate 
at  250°,  forms  white  crystals  melting  at  102°  and  boiling  at  336°;  the 
hydrochloride  forms  white  crystals  melting  at  70°,  and  the  pier  ate 
yellow  crystals  melting  at  137 — 138°.  It  also  yields  a  m£ro~derivative 
melting  at  87°. 

The  methiodide  of  5 -amino- 1  -phenyl-3-methylpyrazole  ( iminopyr - 

.  7  7.  7.7X  CMeIN(MeIh  _  _  _  #  „  . 

me  kydmodide ),  <  .  n/XTTT  X'>-Nr\h,  prepared  by  heating  o-amino- 

vii  •  Jjif) j 

pyrazole  with  methyl  iodide  at  100°,  forms  crystals  melting  at  182°; 
it  also  crystallises  with  |PT20,  and  then  sinters  at  83°  and  melts  at 
163°.  The  platinichloride ,  (CnH14N3)2,H2PtCl6,  melts  at  207°.  The 
free  iminopyrine  can  be  prepared  from  the  iodide  or,  better,  from  the 
chloride  by  treatment  with  sodium  hydroxide.  The  corresponding 
ethyliminopyrine  hydriodide  crystallises  in  needles  melting  at 
206 — 207°.  2  :  5-Imino-l-phenyl-3-methyl-2-ethylpyrazole  (2-ethylimino- 

x,CH-CMevx 

pyrine),  — NPh — -yNEt,  prepared  from  the  compound  last  men- 

\_XH— / 

tioned  or  by  treatment  of  the  ethiodide  of  5-iodo-l -phenyl- 3 -methyl- 
pyrazole  with  ammonia  at  180°,  is  a  thick  yellow  oil.  The  platini¬ 
chloride  crystallises  in  red  needles  melting  at  192 — 195°;  the  picrate 
forms  yellow  prisms  melting  at  172°,  and  the  henzenesulphonic  deriv¬ 
ative  colourless  crystals  melting  at  173°. 

[With  W  ilhelm  Preuner.] — §- Amino- 1  -phenyl- i-benzyl-3-methyl- 

pyrazole ,  C7H7*C^^^^^^>NPh,  prepared  by  heating  the  meth¬ 
iodide  of  5-chloro-4-benzylpyrazole  with  ammonium  carbonate  under 
pressure  at  210°,  forms  colourless  crystals  melting  at  77°;  the  hydro¬ 
chloride  crystallises  in  microscopic  needles  melting  at  187°,  and  the 
picrate  in  yellow  needles  melting  at  140°;  the  benzoyl  derivative  crys¬ 
tallises  in  prisms  melting  at  184°. 

1-Phenyl  A-benzyl-3-methylpyi'azolone  appears  to  exist  in  two  modifica¬ 
tions;  if  in  the  preparation  of  5-chloro-l-phenyl-4-benzyl-3-methyl- 
pyrazole  from  it  a  small  quantity  of  phosphorus  oyxchloride  is  used, 
colourless  crystals  of  a  modification  of  the  pyrazolone  are  obtained 
melting  at  147*5°,  which  pass  slowly  into  the  ordinary  form  melting 
at  136°. 

6- Methylamino-l-j)henyl-i-benzyl-3-methylpyrazole  (^/-A-benzylamino- 
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pyrine ),  C7H7*C^Q^e^^^^>^Ph,  is  formed  on  distilling  4-benzyl- 

iminopyrine  under  reduced  pressure,  and  crystallises  in  prisms  melting 
at  120 -5°  and  boiling  at  236°  under  17  mm.  pressure.  2  :  5-Imino- 1- 
phenyl- ^-benzyl -?>-methylpy r azole  (• i-benzyliminopyrine ), 

CMe— NMev 

NPh  \h, 

L'(G7Hr):C — ^ 

prepared  from  4-ben zylantipvrinechloride  and  ammonia,  forms  yellow¬ 
ish-white  crystals  melting  at  96°,  absorbs  carbon  dioxide  from  the  air, 
and  forms  a  hydrochloride  which  forms  large  crystals  melting  at  217°. 
The  mercurichloride,  C18H19N3,HgCl9,  crystallises  in  yellow  prisms 
melting  at  129°  ;  the  platinichloride ,  (C18H19N3)2,H2PtCl6,  is  a  reddish- 
yellow  precipitate  melting  at  96°,  and  passing,  on  heating,  into  the 
salt  of  5-aminopyrazole.  The  picrate ,  Ci8H19N3,C6H307N3,  forms 
golden-yellow  leaflets  melting  at  147°  ;  the  carbonate  is  a  white  powder 
melting  at  131°  and  having  a  strongly  alkaline  reaction. 

The  methochloride  of  5-chloro-l-phenyl-4-benzylpyrazole  (antipyrine 
chloride)  was  prepared  from  the  methiodide  and  silver  chloride,  and  is 
a  hygroscopic  powder  melting  at  148°.  When  heated  with  benzoyl 
chloride  in  benzene  solution,  benzoyl-^-benzyliminopyrine  is  obtained 
as  crystals  melting  at  124°  and  has  an  alkaline  reaction.  The  benzene - 
sulphonic  compound  forms  crystals  melting  at  141°.  2  :  b-Methylimino- 
l-phenyl-2  :  3 -dimethyl- k-benzylpyrazole  ( k-benzylmethylimiriopyrine ), 

CMe=NMe. 

j  NPh^NMe, 

.  C(C7Hr):£— ' 

is  prepared  as  hydriodide  from  methyl  iodide  and  5-methylamino-l- 
phenyl-3-methyl-4-benzylpyrazole ;  the  carbonate  forms  white  crusts 
with  H20,  melting  at  121°. 

[With  Richard  Blume. ] — 6-Benzylamino-\-phenyl-Z-methylp>yrazoley 


CH< 


CMe: 


:N- 


^>NPh,  prepared  from  antipyrine  chloride  and  ben- 


>C(NAc-CtH  .)• 

zylamine,  is  a  viscous,  yellow  oil  boiling  at  228°  under  12  mm.  pressure  ; 
its  hydrochloride  is  microcrystalline  powder  melting  at  159°,  and  its 
platinichloride ,  (Cl7Hl7N3)2,H2PtCl6,H20,  forms  brownish-red  crystals 
melting  at  109°.  The  mercurichloride  forms  white  crystals  melting  at 
129 — 130°.  The  acyl  derivatives  can  only  be  obtained  indirectly  by 
heating  2  : 5-benzyliminopyrine  with  acetyl  or  benzoyl  chloride  ;  the 
acetyl  derivative  crystallises  in  leaflets  melting  at  114°  and  boiling  at 
240 — 245°  under  18  mm.  pressure  ;  it  is  basic  and  forms  a  hydrochloride 
crystallising  in  leaflets  melting  at  203°.  The  benzoyl  derivative  forms 
white  crystals  melting  at  121°  and  boiling  at  253°  under  18  mm.  pressure. 
b-Benzyhnethylamino- 1  -phenyl-  3  -  methylpyrazole, 

CH<C(NMe-C7H7)>NPh’ 

prepared  from  antipyrine  chloride  and  benzylmethylamine,  is  a  viscous 
yellow  oil  boiling  at  242°  under  20  mm.  pressure ;  its  platinichloride 
forms  reddish-brown  crystals  melting  at  74°.  5-Dibenzylamino- 1- 
phenyl-Z-methylpyr azole,  prepared  by  distilling  under  reduced  pressure 
the  benzylchloride  of  benzyliminopyrine,  forms  colourless  crystals 
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melting 

melting 


melting  at  106°  and  boiling  at  272°  under  18  mm.  pressure  ;  the 
hydrochloride  forms  crystals  melting  at  148°,  and  the  platinichloride, 
(024h23  N3)2,H2PtClr),  brownish-red  prisms  melting  at  178°. 

2:  5  -  Benz  ylimino-l  -phenyl-2  :  3 -climetliylpyrazole  (2  :  5-benzyliminopyr- 
CMelNMe 

me),  NPhVtf-CjH;.,  prepared  from  antipyrine  chloride  and 
CH— C — ' 

benzylamine,  is  a  viscous,  yellow  oil,  strongly  basic,  absorbing  carbon 
dioxide  from  the  air  ;  its  hydrochloride  is  hygroscopic,  and  its 
platinichloride ,  (C18H19H3)9,H2PtCl0,  forms  reddish-brown  needles 

at  196°.  The  aurichloride  crystallises  in  brown  needles 
at  105°,  and  the  mercurichloride  white  needles  melting  at 
110°;  the  carbonate  is  hygroscopic,  and  the  hydriodide ,  which  is 
identical  with  the  methiodide  from  5-benzylamino-l-phenyl-3-methyl- 
pyrazole,  crystallises  in  colourless  prisms  melting  at  159°;  the  ferro- 
cyanide  is  a  white  precipitate,  and  the  picrate  crystallises  in  yellow 
leaflets  melting  at  138*5°. 

The  methiodide  of  benzyliminopyrine , 

crystallises  in  prisms  which  become  yellow  in  the  air  and  melt  at  115°  ; 
on  heating,  methyl  iodide  is  eliminated,  and  5-methylbenzylamino-l- 
phenyl-3-methylpyrazole  is  formed.  The  benzyl  chloride  of  benzylimino¬ 
pyrine  crystallises  in  prisms  melting  at  80°,  and  the  benzyl  iodide  in 

CMe  =:z:  N(Mel) 

prisms  melting  at  158°.  The  acetyl  iodide,  TT  .^>NPh, 

r  °  CH.C(lS  Ac*C7Hry 

prepared  from  the  hygroscopic  acetyl  chloride  by  potassium  iodide, 

crystallises  in  prisms  melting  at  156°;  the  benzoyl  chloride  forms 

quadratic  crystals  melting  at  100°,  and  yields  a  platinichloride , 

(C2,H2tN3OCl)2,PtCl4,  as  a  pale  brown,  crystalline  powder  melting  at 

206°.  The  benzoyl  iodide  forms  white  crystals  melting  at  51°. 

[With  Albert  Hepner.] — 2  :  5-Phenylimino-\ -phenyl -2  :  3 -methyl- 

CMelNMe 

pyrazole  (anilopyrine) ,  HPh^NPh,  prepared  by  heating  the 

CH=C— / 

methiodide  of  5-chloro-l-phenyl-3-methylpyrazole  with  aniline  at  125° 
and  decomposing  the  hydriodide  with  sodium  hydroxide,  forms  crystals 
melting  at  79 — 80°.  Its  acetyl  iodide ,  prepared  from  the  hygroscopic 
acetyl  chloride,  crystallises  in  needles  melting  at  204°,  the  benzoyl 
chloride  forms  white  prisms  melting  at  214°,  and  when  heated  loses 
methyl  iodide,  yielding  benzoylanilinophenylmethylpyrazole.  The  benz¬ 
oyl  iodide  crystallises  in  prisms  melting  at  210°.  5-Benzoylanilino- 

1  -phenyl-3-methylpyr azole,  CH^^^p^^^NPh,  prepared  as  just 

mentioned,  melts  at  135°  and  boils  at  200°  under  16  mm.  pressure. 

2  \§~Naphthylimino-\ -phenyl :  3 -dimethyljyyr azole  (2  :  naphthyl- 


iminopyrine ), 


CMelNMe- 

i 


CH: 


N 

i 

'O' 


CioH 


T  / 


NPh,  prepared  from  antipyrine  chloride 
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and  /2-naphthylamine,  crystallises  in  greenish-yellow  plates  melting  at 
70°,  and  on  heating  yields  %-methylamino-\-phenyl-5-fi-naphthylpyr azole  < 
which  crystallises  in  brown  needles  melting  at  1 25°.  The  platinichloride 
of  the  naphthyliminopyrine,  (C21H19N3)2,H2PtCl6,  crystallises  in 
yellow  needles  melting  at  157 — 163°.  The  hydriodide  crystallises  in 
needles  melting  at  178°.  2\5-o.-Naphthylimino-\~phenyl-2  :  S-dimethyl- 
pyrazole  (2  : 5-a- naphthyliminopyrine )  crystallises  in  yellowish-green 
plates  or  needles  melting  at  161 — 162°;  its  platinichloride  forms 
reddish-yellow  crystals  decomposing  at  196 — 200°;  the  hydriodide 
forms  white  crystals  melting  at  220°,  and  the  methiodide  needles  with 
H20  melting  at  210°. 

[With  Wilhelm  Danzfuss.] — The  methochloride  of  chloro-fi-naphthyl- 
methylpyr azole  (fi-naphthylantipyrine  chloride)  is  prepared  from  the 
methiodide  and  silver  chloride,  and  crystallises  in  needles  melting  at 

1  38°  ;  by  treatment  with  aniline,  it  is  converted  into  2  :  5 -phenylimino- 
l-f3-naphthyl-2:3-dimethylpyrazole  (\-fi-naphthylanilopyrine),  which  crys¬ 
tallises  in  yellow  leaflets  melting  at  182°;  the  platinichloride  forms 
reddish-brown  leaflets  melting  at  214 — 215°,  and  the  hydriodide  white 
crystals  melting  at  179°,  and  the  methiodide  crystals  melting  at  163°. 
The  benzoyl  chloride  forms  hygroscopic  crystals,  and  its  platinichloride , 
with  H20,  a  red  precipitate  melting  at  242°.  The  benzoyl  iodide 
crystallises  in  prisms  melting  and  decomposing  at  171°.  The  acetyl 
iodide,  prepared  from  the  acetyl  chloride,  crystallises  in  white  prisms 
melting  at  187°. 

5-Anilino-l-fi-naphthyl-3-7nethylpyrazole,  prepared  from  1-/Tnaph- 
thylantipyrine  chloride  and  aniline,  crystallises  in  yellow  needles  melt¬ 
ing  at  122°.  5-Benzoylanilino-\-fi-naphthyl-3-methylpyr azole  is  not 
formed  on  benzoylating  the  compound  last  mentioned,  but  by  heating 
the  benzoyl  chloride  of  naphthylanilopyrine,  and  crystallises  in  needles 
melting  at  128°  and  boiling  at  265°  under  13  mm.  pressure.  5-Methyl - 
anilino-\-fi-naphthyl-2>- methyl  pyr azole,  prepared  from  naphthytantipyrine 
chloride  and  methylaniline  or  by  distilling  the  methiodide  of  naphthyl¬ 
anilopyrine,  crystallises  in  leaflets  melting  at  113°  and  boiling  at  245° 
under  13  mm.  pressure;  the  platinichloride  crystallises  with  2H20  in 
pale  yellow  needles  melting  at  132°.  2  :  5-fi-Naphthylimino-\-fi-naphthyl- 

2  :  3 -dimethylpyrazole  (l -ft -naphthyl-2  :  5 -naphthyliminopyrine), 

CMeINMe - \ 

N-C10H7  N-Cl0Hr, 

CH— C - X 

prepared  from  naphthylantipyrine  chloride  and  naphthylamine,  crys¬ 
tallises  in  dark  yellow  needles,  with  2H20,  melting  at  68°,  and  when 
anhydrous  at  122°;  th §  platinichloride  crystallises  with  H20  in  leaflets 
melting  and  decomposing  at  172°.  The  hydriodide  of  5-a-naphthyl- 
imino-l-/3-naphthyl-3-methylpyrazole,  from  which  the  free  base  cannot 
be  isolated,  yields,  when  heated,  5-cL-naphthylamino-\-fi-naphthyl-%- 
methylpyr azole,  which  forms  crystals  melting  at  145°.  K.  J.  P.  O. 

Bromodihydrouracil.  Siegmund  Gabriel  ( Ber 1905,  38, 
1689 — 1691.  Compare  this  vol.,  i,  265). — When  bromodihydrouracil 
(Abstr.,  1901,  i,  294  ;  this  vol.,  i,  266)  is  boiled  with  an  aqueous 
solution  of  sodium  sulphite,  it  is  transformed  into  dihydrouracil,  and 
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when  heated  with  alcoholic  ammonia  at  100°  into  uracil.  Thiocyano- 
bromodihydrourctcili  C4H402N2Br’SCN,  obtained  by  brominating  thio- 
cyanodihydrouracil,  crystallises  from  boiling  water  in  large,  four-sided 


prisms  melting  and  decomposing  at  182°. 

2  :  6-j Dichloropyrimidine,  obtained  by  the  action 


of  phosphorus  oxychloride  on  uracil  at  140°,  distils  at  208*5 — 209*5° 
under  773  mm.  pressure,  crystallises  from  light  petroleum  in  compact 
needles,  melts  at  61°,  and  volatilises  in  the  air.  When  heated  with 
alcoholic  ammonia  at.  100°  for  2  hours,  the  chloro-base  yields  2-amino- 
6-chloropyrimidine  (Gabriel  and  Colman,  Abstr.,  1904,  i,  103)  and 
%-amino-%chloropyrimidine.  The  latter  crystallises  from  ethyl  acetate 
in  compact  prisms,  melts  at  206 — 207°,  and  sublimes  when  carefully 
heated  on  a  watch-glass.  J.  J.  S. 


Pyrimidines.  VIII.  Structure  of  Certain  Derivatives. 

Henry  L.  Wheeler  and  H.  Stanley  Bristol  (Amer.  Chem.  J. ,  1905, 
33,  437 — 448). — The  following  compounds  have  been  prepared  by  the 
action  of  alkyl  bromides  on  thiocarbamide.  \jj-Propylthiocarbamide 
hydrobromide  crystallises  in  long,  colourless  needles  and  melts  at  about 
60°.  i/'-iso Butylthiocarbamide  hydrobromide  forms  a  fibrous  mass  of 
crystals  and  melts  at  about  96°.  if/- -iso Amy Ithiocarbamide  hydrobromide 
crystallises  in  long  prisms  and  melts  at  about  84°. 

The  following  substances  have  been  obtained  by  the  method  de¬ 
scribed  for  the  preparation  of  6-oxy-2-methylthiolpyrimidine  (Abstr., 

1903,  i,  524).  ft-Oxy-2-propylthiolpyrimidine, 

crystallises  in  long,  colourless  needles,  melts  at  117°,  and  is  readily 
soluble  in  alcohol  or  hot  water.  6-Oxy-2-isobutylthiolpyrimidine  forms 
leaf-like  plates  aod  melts  at  107°.  §-Oxy-2-isoamylthiolpyrimidine 
crystallises  in  long,  thin  plates  and  melts  at  115°. 

[With  Samuel  H.  Clapp.] — When  uracil  is  heated  at  125°  with  a 
mixture  of  concentrated  sulphuric  and  fuming  nitric  acids,  5-nitro- 
uracil  is  obtained. 


By  the  reduction  of  5-nitrouracil  with  aluminium  amalgam,  5-amino  - 
uracil  is  produced  ;  its  picrate  melts  and  decomposes  at  247 — 248°, 
and  not  at  147°,  as  stated  by  Behrend  and  Griinwald  (Abstr.,  1900, 
i,  63). 

By  the  action  of  a  mixture  of  concentrated  nitric  and  sulphuric 
acids  on  6-oxy-2-ethylthiolpyrimidine,  5-nitrouracil  is  produced.  When 
6-oxy-2-thiopyrimidine  is  treated  with  nitric  acid,  5-nitrouracil  is 
formed,  together  with  another  substance,  which  is  probably  6-oxy- 
pyrimidine. 

[By  Treat  B.  Johnson.] — Nitrouracil  is  also  produced  when 
6 -chloro- 2-ethyl thiolpyrimidine  is  treated  with  a  mixture  of  nitric  and 
sulphuric  acids. 

When  5-bromouracil  is  warmed  with  a  mixture  of  phosphorus 
pentachloride  and  phosphorus  oxychloride,  2  :  §-dichlw'o~5-bromo- 


CC  i~N\ 

pyrimidine ,  ^^QQpQg^CH,  is  produced,  which  boils  at  119 — 120° 


under  17 — 18  mm.  pressure,  and  on  cooling  solidifies  to  a  crystalline 
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mass  and  melts  at  about  —  3° ;  by  the  action  of  aniline  on  this  com¬ 
pound,  5-bro?no- 2  :  §-dianilinopyrimidine ,  *<»cb>h-  is 

formed,  which  crystallises  in  colourless  needles,  melts  at  191°,  and  is 
sparingly  soluble  in  water. 

5  -  Bromo- 6- oxy-2-anilinopyrimidine ,  NH<a~>CH  Ob. 

tained  by  the  action  of  aniline  on  6-oxy-5~bromo-2-ethylthiolpyrimidine, 
crystallises  in  colourless  needles,  melts  and  decomposes  at  246°,  and  is 
sparingly  soluble  in  water,  alcohol,  benzene,  or  acetone ;  when  this 
substance  is  heated  with  phosphorus  oxychloride,  §-chloro-5 -bromo- 2- 

anilinopyrimidine ,  is  produced,  which  crystal¬ 

lises  in  long,  radiating,  colourless  needles,  melts  at  106 — 107°,  is 
readily  soluble  in  ether  or  benzene,  and  is  converted  by  aniline  into 
5-bromo-2  :  6-dianilinopyrimidine. 

6-Oxy-2-ethylthiol-4:-ethylpyrwiidine,  NH<^^^^^^CEt  crystal¬ 
lises  in  colourless,  transparent  prisms,  melts  at  89°,  and  is  very  soluble 
in  alcohol  and  slightly  so  in  hot  water  ;  when  this  substance  is  treated 
with  bromine,  it  is  converted  into  5-bro77 io-^-oxy-2-ethylthiol-i- ethyl- 

pyrimidine,  which  crystallises  from  alcohol  in 

colourless,  transparent  prisms  and  melts  at  172 — 173*5°.  By  the  action 
of  hot  concentrated  hydrochloric  acid  on  6-oxy-2-ethylthiol-4-ethyl- 

pyrimidine  or  its  bromo-derivative,  4 -ethyluracili  NH^QQ.Qjj^GEt, 

is  obtained,  which  crystallises  from  alcohol  in  colourless  tables,  melts 
at  204°,  effervesces  at  about  270°,  and  is  readily  soluble  in  water. 

5-Bromo-i-ethyluracil ,  NH<^qq. Qgr^CEt,  crystallises  in  prisms  or 

plates,  melts  at  230 — 231°,  and  is  slightly  soluble  in  hot  water. 

Q-Oxy-2-methylthiolpyrimidine  hydrochloride  melts  and  decomposes 
at  189°,  and  when  warmed  with  a  mixture  of  phosphorus  pentachloride 
and  phosphorus  oxychloride  is  converted  into  §-chloro-2-methylthiol- 

pyrimidine ,  £7 which  is  obtained  as  a  colourless  oil 

boiling  at  139 — 140°  under  36  mm.  pressure  ;  it  solidifies  on  cooling 
and  melts  at  from  -  2°  to  -  0°.  When  this  chloro-derivative  is 
heated  with  alcoholic  ammonia,  §-amino-2-methylthiolpyrimidiney 

,  is  formed,  which  crystallises  in  colourless,  prism¬ 
atic  plates,  melts  at  125 — 126°,  and  is  readily  soluble  in  alcohol  or 
acetone.  E.  G. 


Pyrimidines  :  Action  of  Potassium  Thiocyanate  on  Certain 
Imide  Chlorides.  IX.  Henry  L.  Wheeler  and  H.  Stanley 
Bristol  (Amer.  Chem .  «/.,  1905,  33,  448 — 460). — 2 -  Ethyl  thiol-^-thio- 

carbimidopyrimidine ,  obtained  by  the  action  of 

potassium  thiocyanate  on  a  solution  of  6-chloro- 2-ethyl  thiolpyrimidine 

l  l  2 
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in  toluene,  boils  at  180°  under  32  mm.  pressure,  solidifies  on  cooling, 
crystallises  from  benzene  in  pale  yellow,  prismatic  plates,  and  melts  at 
175°.  When  this  compound  is  treated  with  ammonia,  2 -ethylthiol-6- 

thiocarbamidopyrimidine ,  *s  Proc^ucec^ 

which  crystallises  from  alcohol  in  long,  thin,  colourless  prisms,  melts  at 
214°,  and  is  sparingly  soluble  in  water.  By  the  action  of  aniline  on 
2-ethylthiol-6-thiocarbimidopyrimidine,  2-ethyl  thiol-6 -phenylthiocarb- 
amidopyrimidine  is  formed,  which  crystallises  in  long,  colourless 
needles,  melts  at  205°,  and  is  fairly  soluble  in  hot  alcohol,  but  almost 
insoluble  in  hot  water. 

Ethyl  2-ethylthiolpyrimidine-6-thioncarba,7nate, 


N<C(SEt): 


:N 


>C!H, 


;C(NH-CS-OEt)-OH 
obtained  by  the  action  of  an  alcoholic  solution  of  potassium  thio¬ 
cyanate  on  6-chloro-2-ethylthiolpyriinidine,  crystallises  in  long,  thin, 
light  yellow  plates,  melts  at  93°,  is  readily  soluble  in  hot  alcohol,  and 
is  decomposed  by  hot  concentrated  hydrochloric  acid  with  formation  of 
uracil  and  cytosine. 

2  -Ethylthiol-6-thiocarbamido-5-methylpy7'imidine, 

^^C(SEt) - 

1  ^C(NH-CS*NH2)-CMe^u±1’ 

obtained  by  the  action  of  potassium  thiocyanate  on  6-chloro-2-ethyl- 
thiol-5-methylpyrimidine  in  presence  of  toluene,  crystallises  in  radiating 
needles,  melts  at  192°,  and  is  fairly  soluble  in  hot  alcohol  or  benzene 
and  sparingly  so  in  hot  water.  When  the  reaction  mixture  is  boiled 
with  alcohol,  ethyl  2 -ethylthiol-5-methylpyrimidine-6-thioncarbamate, 


N<C(SEt): 


:N 


>CH, 


;C(NH-CS-OEt)-CMe 
is  produced,  which  crystallises  in  pale  yellow  prisms,  melts  at  88 — 89°, 
and  is  readily  soluble  in  alcohol,  ether,  or  benzene  and  sparingly  so  in 
water. 

6-Chloro-5-bromo-2-ethylthiolpyrimidine  (Wheeler  and  Johnson, 
Abstr.,  1904,  i,  624)  boils  at  168°  under  24 — 25  mm.  and  at  179 — 180° 
under  36  mm.  pressure.  By  the  action  of  potassium  thiocyanate  on  a 
solution  of  this  substance  in  toluene,  5-bromo-2-ethylthiol-6-thiocarb- 

imidopyrimidine ,  is  formed,  which  crystallises 

in  small,  pale  yellow  prisms,  melts  at  79 — 80°,  and  is  readily  soluble 
in  benzene  or  toluene  and  sparingly  so  in  light  petroleum.  If  alcoholic 
ammonia  is  added  to  the  reaction  mixture,  5  -b7'omo-2-ethylthiol-6-thio- 
carbamidopy7'imidi7ie  separates,  which  crystallises  in  light  yellow  plates, 
melts  at  220°,  and  is  sparingly  soluble  in  water  or  alcohol,  but  more 
soluble  in  benzene.  When  the  thiocarbimide  compound  is  treated 
with  aniline,  5-bromo-2-ethylthiol-6-phe7iylthiocarba77iidopyrimidine  is 
obtained,  which  crystallises  from  alcohol  in  slender,  colourless  needles, 
melts  at  166 — 167°,  and  is  fairly  soluble  in  benzene. 

When  6-chloro-5-bromo-2-ethylthiolpyrimidine  is  heated  with  an 
alcoholic  solution  of  potassium  thiocyanate,  ethyl  5-bromo-2-ethylthiol- 
pyrimidine-6~thioncarbamate  is  produced,  together  with  5-bromo-6-thio- 
2-ethylthiolpyrimidine  and  5-bromo-6-amino-2-ethylthiolpyrimidine. 
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Ethyl  5~bromo-2-ethylthiolpyriniidine-Q4hioncarbamate , 


N 


^C(SEt): 


=N- 


>CH, 


C(NH-CS-OEt)-CBr 
crystallises  in  long,  pointed,  light  yellow,  prismatic  plates,  melts  at  82°, 
and  is  readily  soluble  in  hot  alcohol.  5 -BromoS-thio-2-ethylthiol- 

pyrimidine ,  forms  pale  yellow  plates,  and  melts 

and  decomposes  at  198°;  this  compound  can  also  be  prepared  by  the 
action  of  potassium  hydrogen  sulphide  on  6-chloro-5-bromo-2- 
ethylthiolpyrimidine.  When  ethyl  5-bromo-2-ethylthiolpyrimidine- 
6-thioncarbamate  is  treated  with  ethyl  bromide  in  presence 
of  sodium  ethoxide,  ethyl  b-bromo-2-ethylthiolpyrimidine-^-iminothio - 

carbonate ,  c^gEt) •  OEt] * is  formed,  which  crystal¬ 

lises  in  long,  colourless  prisms,  melts  at  43°,  and  is  readily  soluble  in 
alcohol  or  ether ;  if  ammonia  is  passed  into  an  alcoholic  solution  of 
this  compound,  5-bromo-2-ethylthiol~Q'\j/-ethylcarbamidopyrimidme , 


N<C(SEt) 


:N- 


>CH, 


[N I  C(N  H2)  •  OEt]  •  C  Br 
is  obtained,  which  crystallises  from  alcohol  in  long  needles,  melts  at 
110°,  decomposes  at  230°,  is  readily  soluble  in  benzene  or  warm 
alcohol,  and  sparingly  so  in  hot  water.  When  a  solution  of  this 
i^-carbamidopyrimidine  in  benzene  is  heated  with  sodium,  5-bromo- 2- 
ethylthiol- 6 - cyanoamidopyrimidine  is  produced.  This  compound  is  con¬ 
verted  by  concentrated  hydrochloric  acid  into  b-bromo-2-ethylthiol-§- 


xtrb amidopyrimidine , 


>CH, 


:C(NH-CO-NH2)-CBr^  whlch  crysta1' 
lises  from  alcohol  and  melts  at  167°;  if  the  carbamidopyrimidine  is 
heated  at  170—180°,  5-bromo-6-amino-2-ethylthiolpyrimidine  is 
formed,  whilst  by  the  action  of  boiling  concentrated  hydrochloric  acid 
it  is  converted  into  5-bromoeytosine  (Abstr.,  1904,  i,  625). 

2-Thiouracil ,  NH<Cqq.^^^CH,  obtained  by  the  action  of 

ethyl  sodioformylacetate  on  thiocarbamide,  crystallises  in  colourless 
prisms  and  decomposes  above  300°. 

§-Anilino-2-ethylthiolpyrmiidine  hydrochloride ,  produced  by  the  action 
of  aniline  on  6-chloro-2-ethylthiolpyrimidine,  melts  and  decomposes  at 
198°;  the  corresponding  base  crystallises  in  colourless  needles,  melts 
at  68°,  and  is  very  soluble  in  alcohol.  When  the  hydrochloride  is 
boiled  with  strong  hydrochloric  acid,  2-oxyAS-anilinopyrimidine  (phenyl  - 

cytosine)  hydrochloride ,  is  obtained, 

which  decomposes  at  228°;  the  base  crystallises  in  colourless,  six-sided 
plates,  melts  at  about  269°,  and  is  fairly  soluble  in  hot  alcohol ;  the 
platinichloride  crystallises  with  1H20. 

2  :  6 - Dianilinopyri?nidine,  prepared  by 

heating  6-chloro-2-ethylthiolpyrimidine  (1  mol.)  with  aniline  (2  mols.), 
crystallises  from  alcohol  in  six-sided  plates,  melts  at  136 — 137°,  and  is 
fairly  soluble  in  hot  benzene  or  ether  ;  the  hydrochloride  melts  at  197°. 

2-Ethylthiol-5-phenyluracili  obtained  by  the 
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condensation  of  sodium  phenylformylethylacetate  with  the  additive 
compound  of  thiocarbamide  with  ethyl  iodide,  crystallises  in  long 
needles,  melts  at  158°,  and  is  readily  soluble  in  alcohol  or  hot  water. 
When  this  compound  is  heated  with  concentrated  hydrochloric  acid,  it 

is  converted  into  5-phenyluracil ,  which  forms 

microscopic  plates  and  does  not  melt  below  350°.  E.  G. 


Action  of  Nitric  Acid  on  Aminosulphonic  Acids  ;  Nitro- 
amines,  Diazo-compounds,  and  Indazoles.  Theodor  Zincke 
( Annalen ,  1905,  339,  202 — 241). — Although  the  action  of  nitric  acid 
on  aminosulphonic  acids  has  been  investigated,  so  far  only  nitrodiazo- 
benzenesulphonic  acids  have  been  observed  as  the  products  of  the 
reaction.  It  has  been  found  that  ??z-aminobenzenesulphonic  acids  yield 
nitrodiazobenzenesulphonic  acids,  whilst  the  o-  and  ^-aminobenzene- 
sulphonic  acids  yield  nitrated  nitroaminobenzenes  together  with  diazo¬ 
salts.  In  the  case  of  the  two  classes  of  compounds  last  mentioned, 
the  sulphonic  groups  are  first  replaced  by  nitro-groups,  and  these 
stable  nitroanilines  then  converted  into  nitroamines.  In  the  m-com- 
pounds,  the  sulphonic  acid  group  is  not  replaced,  and  consequently 
oxidation  takes  place,  nitrous  acid  is  formed,  and  then  the  amine 
converted  into  diazo-compound. 

When  a  methyl  group  is  in  the  ortho-position  with  respect  to  the 
nitroamino-group,  indazoles  are  formed. 

[With  E.  Ellenberger.] — When  jp-xylidinesulphonic  acid  is  added 
to  pure  nitric  acid  at  —  5°,  3  :  b-dinitro-%-nitroamino-^-xylene , 

C6HMe8(N02)2-NH>N02, 

is  obtained  as  colourless  needles  melting  and  decomposing  at  130°  ; 
when  boiled  with  phenol,  it  is  converted  into  the  corresponding  dinitro- 
xylidine ;  the  potassium ,  sodium ,  and  silver  salts  form  needles.  By 
nitrous  acid,  the  nitroamine  is  converted  into  the  nitrodiazo-xylene , 
which  is  also  formed  as  a  by-product  in  the  action  of  the  nitric  acid 
on  the  sulphonic  acid ;  the  diazo-compound  forms  a  coupled  product 
with  dimethylaniline,  016Hl704N5,  which  crystallises  in  reddish-brown 
leaflets  melting  at  220°  ;  a  perbromide  was  prepared.  When  boiled 
in  aqueous  solution,  5  :  7 -dinitro-6-methylindazole, 

C0HMe(NO2)2<9^>NH, 

is  obtained  as  colourless  needles  melting  at  228°;  it  is  also  formed 
directly  from  the  sulphonic  acid  by  diluting  with  water  after  treatment 
with  nitric  acid  and  boiling ;  the  sodium  salt  crystallises  in  reddish- 
yellow  needles,  and  the  silver  salt  is  a  pale  yellow,  crystalline  powder. 
The  acetyl  compound  crystallises  in  plates  melting  at  185°. 

3  :  i>-Dichloro-])-xylene-2-diazonium  perchloride ,  CgHC^MeyNgClg,  is 
obtained  when  a  solution  of  the  nitroamine  in  acetyl  chloride  or 
chloroform  is  treated  with  chlorine,  and  crystallises  in  leaflets  or 
needles  melting  at  120°;  by  treatment  with  potassium  bromide,  the 
perbromide  is  formed,  crystallising  in  pale  yellow  needles  decomposing 
at  155°.  The  platinichloride ,  C10H14N4Cl6,PtCl4,  forms  pale  yellowish- 
brown  leaflets  melting  and  decomposing  at  159°.  Very  explosive  per- 
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manganates  and  perchlorates  can  be  prepared  from  the  perchloride. 
Dimethylaniline  and  the  perchloride  give  the  compound 

NMe:2-C6H4-N2*C0HCl2Me2 

as  orange-red  needles  melting  at  121°;  the  /?-naphthol  derivative  crys¬ 
tallises  in  red  needles  melting  at  195°, 

[With  A.  Maue.]— The  w-xylidinesulphonic  acid 

[Me2 :  NH2 :  S03H  =  1  :  3  :  4  :  6] 

and  nitric  acid  yield,  not  a  nitroamine  but  2-nitro-4-dAazo-xylene-<o~ 
sulphonic  acid ,  which  crystallises  in  needles  exploding  on  heating ; 
with  dimethylaniline  it  yields  a  dimethylaniline  salt  of  a  dimethyl- 
anilineazonitro-xylenesulphonic  acid,  which  crystallises  in  red  needles 
unchanged  at  200°  ;  the  ammonium  salt  forms  dark  red  needles.  The 
free  acid  crystallises  in  reddish-yellow  needles  unchanged  at  250°. 
The  /Pnaphthylamine  salt  of  the  naphthylamineazonitro-xylenesulphonic 
acid  crystallises  in  deep  red  needles,  and  the  ammonium  in  red  needles. 
The  free  acid  forms  dark  red  needles. 

[With  Ph.  Malkomesius.] — The  main  product  of  the  action  of  nitric 
acid  on  o-toluidine-5 -sulphonic  acid  is  3  :  5-dinitro-2-nitroaminotoluene , 
which  forms  yellow,  explosive  crystals  melting  at  92°.  The  sodium 
salt  crystallises  in  yellow  leaflets  or  needles,  the  barium  salt  in 
yellow  leaflets,  and  the  silver  salt  is  a  yellow,  crystalline  powder. 
With  nitrous  acid,  the  nitroamine  yields  a  diazo-compound,  with  tin 
and  hydrochloric  acid  a  triaminotoluene,  with  chlorine  and  acetyl 
chloride  a  chlorinated  diazo-compound,  and  with  bleaching  powder  a 
tetranitroazotoluene.  The  sodium  salt  of  the  nitroamine  and  methyl 
iodide  yield  the  3A -methyl  ester,  which  forms  brass-yellow  crystals 
melting  at  119°;  the  0 -ester  is  obtained  from  the  silver  salt,  and 
crystallises  in  yellow  plates  melting  at  72 — 73°.  Phenol  converts  the 
nitroamine  into  3  : 5-dinitro-o-toluidine.  2:4:2':  4' -Tetranitro-o-azo- 


toluene  is  formed  when  bleaching  powder  solution  is  added  to  a  solution 
of  the  sodium  salt  of  the  nitroamine  in  methyl  alcohol  and  acetic  acid 
added  ;  it  crystallises  in  yellowish-red  needles  melting  and  decomposing 
at  218°.  3  :  §-Dinitrotoluene-2-diazonium  nitrate  is  obtained  as  a  by¬ 

product  in  the  preparation  of  the  nitroamine,  and  is  converted  into 
a  (3-naphthyl amine  derivative,  which  crystallises  in  reddish-brown 
needles  melting  at  117°;  the  perbromide  is  a  pale  red,  crystalline 
powder  exploding  at  64°.  With  ammonia  it  yields  3  :  h-dinitrotoluene- 
diazoimide ,  and,  when  boiled  with  alcohol,  2-bromo- 3  :  5-dinitro- 


toluene,  which  forms  yellow  crystals  melting  at  91 — 92°.  5  :  7- 

^  .  ‘  7  cnsroA-CHic-CH.  . 

JJimtroind azole,  C(XO.  )*C  X _ PreParec*  by  boiling  an 

aqueous  solution  of  the  diazonium  salt,  crystallises  in  yellow 
needles  melting  at  215°  ;  the  sodium  salt  forms  yellowish-red  needles  ; 


the  silver  salt  is  a  yellow,  crystalline  precipitate,  and  the  acetyl 
derivative  forms  yellow  needles  melting  at  196°. 

[With  A.  Kuchenbecker.] — At  a  low  temperature,  sulphanilic 
acid  gives  2 : 4-dinitroaniline  and  at  a  higher  temperature  diazo- 
benzene-jp-sulphonic  acid.  2  :  6-Dibromosulphanilic  acid  yields  2  :  Q-di- 
bromo-4-nitro-l-7iitroaminobenzene,  a  greyish- white,  crystalline  powder, 
exploding  on  heating.  2  :  4-Dinitro-\-nitroaminobenzene  is  formed  from 
o-nitrosulphanilic  acid  at  -  15°  and  is  a  colourless,  crystalline  powder 
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melting  and  decomposing  at  101°.  p-Toluidine-5-sulphonie  acid  yields 
3  :  5-dinitro-k-nitroaminotoluene ,  which  forms  colourless  crystals 
melting  and  decomposing  at  104°.  The  silver  salt  forms  brass-yellow 
crystals. 

m-Sulphanilic  acid  is  converted  by  nitric  acid  into  3 -nitrodiazo- 

CH-C — S02 

benzene-5 -sulphonic  acid ,  N0o*C<^  ^CH  yO,  which  is  a  yel- 

xch:c — osy 

lowish-white  powder  exploding  on  heating.  Similarly,  2  :  6-dibromo-??i- 
sulphanilic  acid  yields  2  :  6 -dibromo-3-nitrodiazobenzene-5 -sulphonic  acid , 
a  yellow,  explosive,  crystalline  powder.  From  £>-toluidine-6-sulphonic 
acid,  %nitro-])-diazotoluene~§-sulphonic  acid  is  obtained  as  thick,  yellow, 
explosive  crystals.  o-Toluidine-4-sulphonic  acid  yields  3  : 5-dinitro- o- 
diazotoluene- ^-sulphonic  acid ,  which  forms  colourless  crystals  becoming 
brown  in  the  air  and  exploding  on  heating.  When  boiled  with  acids, 
it  passes  into  5  :  7 -dinitroindazole-6- sulphonic  acid ,  which  crystallises  in 
colourless  needles ;  the  silver  salt,  G7H307N4SAg,H20,  crystallises  in 
yellow  plates  and  yields  with  excess  of  silver  nitrate  the  salt 

C7H207N4SAg2, 

which  is  a  brass-yellow,  crystalline  powder.  The  potassium  and 
ammonium  salts  crystallise  with  2H20  in  colourless  needles.  When 
the  sodium  salt  is  heated  with  concentrated  sodium  hydroxide, 
5  :  ldinitro-§-hydroxyindazole,  C7H405iST4,  is  formed  as  brass-yellow 
needles  melting  at  232 — 233° ;  with  sodium  carbonate,  it  yields  a 
phenolic  sodium  salt,  which  is  yellow,  and  with  sodium  hydroxide  the 
disodium  salt,  which  is  deep  red,  but  hydrolysed  by  water  into  the 
yellow  salt.  Ammonia  gives  only  one  salt.  The  diacetyl  derivative, 
0nH807N4,  crystallises  in  needles  melting  at  195°.  When  boiled  with 
ammonia,  5:7 -dinitro-6-aminoindazole  is  formed,  and  crystallises  in 
brownish-yellow  scales  melting  above  270°.  The  diacetyl  compound 
crystallises  in  needles  melting  and  decomposing  at  182°.  Aniline 
converts  the  indazolesulphonie  acid  into  5  :*J-dinitro~Q-anilinoindazole , 
C13H904ISr5,  which  forms  red  crystals ;  other  bases  yield  similar 
compounds.  K.  J.  P.  0. 

Condensation  of  Flavinduline  with  Methylene  Compounds. 

II.  Franz  Sachs  and  Guido  Bargellini  (. Ber .,  1905,  38,  1742 — 1745. 
Compare  Abstr.,  1899,  i,  239). — Flavinduline  hydrobromide  condenses 
with  ethyl  acetoacetate  in  alcoholic  solution  in  the  presence  of  sodium 
hydroxide  to  form  the  compound  C32H2403lSr2,  which  separates  from  a 
mixture  of  benzene  and  light  petroleum  as  a  dark  blue  powder  and 
melts  at  205 — 206°.  Its  solution  in  acetic  acid  is  orange-red,  and  with 
nitric  acid  it  forms  a  dark  red  oil.  When  hydrogen  chloride  is  passed 
into  the  solution  of  the  condensation  product  in  toluene,  a  violet-red 
powder  separates  from  the  alcoholic  solution,  of  which  the  platinichloride , 
OC4H60O4N4OlcPt,  was  prepared. 

The  condensation  product ,  C31H21I73,  prepared  from  flavinduline  and 
benzyl  cyanide,  forms  dark  green  crystals  and  melts  at  240 — 241°. 
With  glacial  acetic  acid  it  forms  a  green  solution,  and  with  con¬ 
centrated  sulphuric  acid  a  cherry-red  solution. 

The  condensation  product ,  C31H2202lSr2,  formed  from  flavinduline  and 
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acetylacetone,  is  an  olive-green  powder  and  melts  at  240 — -245°.  Its 
solution  in  acetic  acid  is  brownish-yellow.  Its  solution  in  concentrated 
sulphuric  acid  is  cherry-red. 

The  condensation  product ,  C33H20O4N2,  prepared  from  flavinduline 
and  ethyl  malonate,  forms  dark  green  crystals  with  a  violet  lustre. 
With  alcohol,  glacial  acetic  acid,  and  concentrated  sulphuric  acid 
respectively,  its  solutions  are  greenish-blue,  olive-green,  and  cherry- 
red  respectively. 

The  condensation  product ,  C31H2102lSr3,  prepared  from  flavinduline 
and  ethyl  cyanoacetate,  forms  dark  green  crystals  with  a  violet  lustre. 
It  forms  a  bluish-green  solution  with  ethyl  alcohol  and  glacial  acetic 
acid  respectively,  whilst  its  solution  in  concentrated  sulphuric  acid 
is  red. 

The  condensation  product ,  C2gH16N4,  prepared  from  flavinduline  and 
malononitrile,  forms  dark  green  crystals  with  a  violet  lustre.  Its 
solution  in  glacial  acetic  acid  is  green,  and  in  concentrated  sulphuric 
acid  red.  A.  McK. 

Condensation  of  Formisobutaldol  with  Dimethylaniline. 

Maximilian  Samec  ( Monatsh 1905,26,  391 — 411.  Compare  Wessely, 
Abstr.,  1900,  i,  428).- — When  heated  together  with  zinc  chloride  at  130°, 
formisobutaldol  and  dimethylaniline  react  yielding  the  leuco- base, 
NMe2'C6H4*CH2#CMe2'CH(C6H4#NMe2)2,  which  forms  colourless 
crystals,  melts  at  94 — 95°,  or  sometimes  at  85°,  is  easily  soluble  in 
alcohol,  ether,  benzene,  light  petroleum,  or  dilute  acids,  and  forms 
crystalline  salts ;  the  oxalate  and  the  hydrochloride  are  colourless ; 
the  platinichloride  is  brown.  On  oxidation  of  the  leuco-base  with  lead 
peroxide,  the  carbinol  and  its  anhydride  are  formed ;  these  are 
precipitated  with  zinc  chloride  and  treated  with  ammonia,  when  the 
carbinol ,  C29H3gON3,  is  obtained  in  colourless  crystals.  On  warming, 
or  in  a  vacuum  at  the  laboratory  temperature,  this  loses  water  and 
forms  the  anhydride ,  C29H37N3,  as  a  brittle,  blue  mass,  which 
is  reduced  by  zinc  and  hydrochloric  acid  to  the  leuco-base. 
The  oxalate ,  C2gH37lSr3,3C2H204,  is  hygroscopic ;  the  zincochlorule, 
C2gH37N3,2ZnCl9,  dyes  animal  fibres  directly,  vegetable  fibres  when 
mordanted ;  the  tetrahydrochloride ,  C29H37N3,4HC1,  is  hygroscopic, 
softens  at  55°,  gradually  evolves  hydrogen  chloride,  and  melts  at 
101 — 103°;  the  green  trihydrochloride ,  C9gH37N3,3HCl,  melts  at  about 
150°.  When  fused,  the  dye  and  its  salts  are  dark  blue  with  red 
fluorescence  \  the  alcoholic  solution  of  the  dye  and  the  very  dilute 
aqueous  or  moderately  dilute  alcoholic  solutions  of  the  salts  are  reddish- 
blue,  whilst  the  concentrated  aqueous  or  moderately  acid  solutions  of 
the  salts  are  green.  The  differences  have  been  studied  spectrophoto- 
metrically  and  the  results  expressed  in  curves  typical  of  the  different 
states.  Measurements  of  the  electrical  conductivity  of  solutions  of 
various  concentrations  of  the  trihydrochloride  show  that  the  change 
from  green  to  blue  on  dilution  is  accompanied  by  a  change  in  the 
molecular  conductivity. 

When  heated  with  sodium  ethoxide  in  absolute  alcoholic  solution, 
the  tetrahydrochloride  of  the  dye  forms  the  ethyl  ether  of  the  carbinol, 
C2gH3SN3*OEt,  which  separates  in  scarlet  crystals  and  melts  at  65°. 
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On  treatment  with  aqueous  potassium  hydroxide,  the  salts  of  the 
dye  are  gradually  converted  into  the  carbinol ;  the  velocity  of  the 
change  can  be  measured  by  the  diminution  of  the  electrical  conductivity 
of  the  solution.  G.  Y. 

Reduction  of  Derivatives  of  Carboxylic  Acids  to  Derivatives 
of  Aldehydes.  II.  Franz  Henle  (Ber.,  1905,  38,  1362 — 1369). — 
The  reduction  of  imino-ethers  dissolved  in  a  mineral  acid  by  sodium 
amalgam  in  presence  of  phenylhydrazine  or  a  similar  substance 
(Abstr.  1902,  i,  790)  probably  occurs  through  the  intermediate 
formation  of  an  additive  compound,  thus  : 


OEt-CR(N’H-NR#R,,)“NH2»HCl 


I  +  H 

hci,nh2*cr:n*nrr/' — >chr:x-n-r'r/'^ — ~oe  t*  cr:  ist*  nr'r/' 

-  NH4C1  -  EtOH 

Hydrazidine.  Hydrazone.  Hydrizino-ether. 

Using  acetic  acid  in  the  reduction  in  place  of  a  mineral  acid,  a 
hydrizino-ether  separates.  The  bases  available  for  the  reduction  are 
semicarbazide,  phenylhydrazine  (not  in  all  cases),  phenylmethyl-, 
diphenyl-,  and  phenylbenzy  1-hydrazines.  The  following  do  not  give  a 
favourable  result  :  piperyl-  and  benzyl-hydrazines,  aniline,  jp-toluidine, 
mesidine,  a-naphthylamine,  ac-tetrahydro-/3-naphthylamine,  benzidine. 
Sodium  amalgam  cannot  be  replaced  by  any  other  reducing  agent. 

The  following  reductions  are  described  :  j9-tolimino-ether  to  ^?-tolu- 
aldehyde  phenylhydrazone ;  phenylacetimi no-ether  to  phenylacetalde- 
hydephenylhydrazone  and  the  following  derivatives  :  (1)  phenyl - 

acetaldehydediphenylhydrazone ,  CH2Ph*CH!N*NPh2,  separates  from 
alcohol  in  colourless  crystals  and  melts  at  101 — 102°;  (2)  phenyl- 
acetaldehydephenylbenzylhydrazone  crystallises  from  alcohol  in  colour¬ 
less  needles  and  melts  at  80—81°  ;  (3)  phenylacetaldehydesemicarbazone 
separates  from  ethyl  acetate  as  a  heavy,  white,  crystalline  powder  and 
melts  at  156°.  Succinimino-ether  gives  the  following  substances  with, 
different  hydrazines  :  succinaldehydebisdiphenylhydrazone , 

C2H4(CH:N*OTh2)2, 

crystallises  from  alcohol  in  long,  colourless  needles  and  melts  at  120°  * 
succinaldehydebisphenylmethylhydrazoney  C2H4(CHIN*NMePh)2,  crystal¬ 
lises  from  light  petroleum  in  colourless  prisms  and  melts  at  86° ; 
succinaldehydebisphenylbenzylhydrazone  crystallises  from  light  petroleum 
and  melts  at  147 — 148°. 

Phenylacetophenylhydrizinoether , CH2Ph*C(OEt)IN*NHPh, is  prepared 
from  phenylacetimino-ether  hydrochloride  by  treatment  with  magnesium 
powder  and  phenylhydrazine  in  cold  4  per  cent,  acetic  acid  solution  ■  it 
crystallises  from  heavy  petroleum  in  long,  colourless  needles,  melts  at 
76°,  and  when  distilled  with  steam  after  adding  oxalic  acid  gives  ethyl 
phenylacetate.  W.  A.  D . 
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Hydroxydiphenyltriazine  and  Hydroxydiphenyldihydro- 
triazine,  Heinrich  Biltz  (. Ber .,  1905,  38,  1417 — 1419). — 3-Hydroxy- 
5  : 6-diphenyl-l  :  2  :  4-triazine  (Thiele,  Abstr.,  1895,  i,  251)  is  best 
prepared  by  the  interaction  of  benzil  and  semicarbazide  hydrochloride 
in  glacial  acetic  acid  solution  ;  it  boils  at  224 — 225°.  The  corresponding 
hydroxy-triazine  derivative  from  anisil  melts  at  261 — 262°,  that  from 
piperil  at  248°,  and  that  from  cuniinil  at  250°.  Hydr  oxy  diphenyl- 
dihydrotriazine ,  prepared  by  the  reduction  of  the  foregoing  compound 
with  zinc  shavings  and  acetic  acid,  crystallises  in  colourless  needles 
and  melts  at  275 — 276°.  The  corresponding  dihydro- compound  from 
anisil  melts  at  212 — 213°,  that  from  piperil  at  285°,  and  that  from 
cuminil  at  255 — 256°.  E.  F.  A. 


A  Reaction  of  Secondary  Amines.  Angelo  Angeli  and 
Vincenzo  Castellana  ( Atti  B.  Accad .  Lincei ,  1905,  [v],  14,  i, 
272 — 277.  Compare  Angeli,  Abstr.,  1901,  i,  57,  and  Angeli  and 
Angelico,  Abstr.,  1901,  i,  322). — It  has  been  shown  (loc.  cit.)  that 
nitroxyl,  which  is  probably  an  anhydride  of  dihydroxyammonia,  readily 
reacts  with  secondary  amines,  NHRR1,  giving  rise  to  tetrazones  when 
ft  and  R1  are  aliphatic  residues  or  to  diazo-compounds  when  R  is  an 
aromatic  group  and  R1  hydroxyl. 

When  molecular  proportions  of  piperidine  hydrochloride  and  sodium 
nitrohydroxylaminate  are  heated  together  in  concentrated  aqueous 
solution,  the  following  compounds  are  formed  :  (1)  the  piperylhydrazine, 
CGH12N2,  obtained  by  Knorr  by  reducing  the  corresponding  nitroso- 
amine  (Abstr.,  1884,  467).  (2)  Dipiperylhydrazine , 

C5NH^-NH-NH-C6NH10, 

which  separates  from  water  in  large,  colourless  crystals  melting  at  98°, 
readily  reduces  Fehling’s  solution,  and  reacts  with  benzoyl  chloride, 
potassium  cyanate,  and  benzaldehyde.  Its  formation  is  probably  due 
to  the  action  of  piperylhydrazine  on  the  hydroxypiperylhydrazine 
doubtless  formed  in  the  first  phase  of  the  reaction  : 

C5NH10-NH-OH  +  C5NH10*lSTH2  -  C5NH10-lSrH*lSrH-C5NHiq  +  h2o. 

It  yields  a  picrate,  (C5HUN)2,2C6H307N3,  which  crystallises  from 
alcohol  in  yellow  needles,  melting  and  decomposing  at  175°.  (3) 

Piperyltetrazone,  C10H20N4,  obtained  by  oxidising  piperylhydrazine  by 
means  of  mercuric  oxide  (Abstr.,  1882,  1115,  and  1884,  467).  (4)  A 

compound ,  C10HSN4,  probably  having  the  constitution 


CH</ 

i  2 


CH2-N*NH-NH-N-CH2' 


CH, 


ch2-ch2- 


c 


OCH0*CHf 


-2  2 

which  separates  from  light  petroleum  in  large,  colourless  crystals 
melting  at  154°.  It  may  be  obtained  in  a  purer  state  by  oxidising 
the  original  mixture  with  mercuric  oxide.  It  reduces  Fehling’s  solu¬ 
tion  and  yields  a  benzoyl  derivative  and  a  picrate ,  C10HlsH4,2C6H3O7ISr3, 
melting  at  174°.  T.  H.  P. 


Derivative  of  Glycuronic  Acid  and  p-Nitrophenylhydrazine. 
An.  K.  Medved eff  (Ber.,  1905,  38,  1646 — 1650). — The  action  of  a 
solution  of  jt?-nitrophenylhydrazine  on  a  solution  of  glycuronic  acid, 
almost  saturated  with  sodium  acetate  and  rendered  faintly  alkaline 
with  sodium  carbonate,  yields  a  compound ,  C1SH2205N6,  which  crystal- 
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lises  from  dilute  alcohol  in  flat,  monoclinic  (?)  prisms  melting  and 
decomposing  at  125°.  The  compound  is  of  the  hydrazone-hydrazide 
or  osazone  type,  and  contains  the  jo-nitrophenylhydrazine  in  a  reduced 
state  *  its  constitution  is  expressed  by 

OH’CH  .C<[CH.OH]3.CO.NH.NH>c  ^ 


It  dissolves  comparatively  easily  in  the  ordinary  solvents,  and  also  in 
solutions  of  acids  and  alkalis.  Fehling’s  solution  and  ammoniacal 
silver  solutions  are  reduced  by  it  in  the  cold.  If  its  alcoholic  solution 
is  heated  with  ferric  chloride  and  the  cooled  liquid  shaken  with 
chloroform,  the  latter  assumes  an  intense  blood-red  coloration,  whilst 
the  aqueous  alcoholic  layer  becomes  pale  green.  T.  H.  P. 


5-Azoeugenol  and  its  Constitution.  Giuseppe  Oddo  and 
Ernesto  Puxeddu  ( Gazzetta ,  1905,  35,  i,  55 — 73). — When  an  alkaline 
solution  of  eugenol  (1  mol.)  is  treated  in  the  cold  with  the  solution  of 
a  diazonium  salt  (1  mol.),  precipitation  of  azoeugenol  takes  place  im¬ 
mediately.  The  benzeneazo-,  m-bromobenzeneazo-,  and  /2-naphthalene- 
azo-compounds  of  eugenol,  described  in  the  present  paper,  behave 
towards  alkalis  like  azophenols,  and  towards  acetic  anhydride  like 
hydrazones  of  quinone,  so  that  either  of  these  constitutions  may  be 
ascribed  to  them. 

OH-C-C(OMe):CH 

2Ph*C— CH=C-C3H5 
dition  of  the  diazo-solution  obtained  by  the  action  of  sodium  nitrite  on 
aniline  (1  mol.)  to  an  aqueous  solution  of  eugenol  (1  mol.)  containing 
sodium  hydroxide  (2  mols.),  crystallises  from  aqueous  alcohol  in  long, 
dark  red,  silky  needles,  which  melt  at  75 — -76°  (compare  Porsche  and 
Streitberger,  Abstr.,  1904,  i,  1064)  and  have  the  normal  molecular 
weight  in  freezing  benzene ;  it  dissolves  in  dilute  alkali  solutions, 
giving  an  intense  red  coloration,  reacts  energetically  with  concentrated 
nitric  acid,  but  is  not  dissolved  by  hydrochloric  acid,  although  tin  and 
hydrochloric  acid  or  zinc  and  acetic  acid  convert  it  into  aniline  and 
aminoeugenol ;  it  dissolves  readily  in  alcohol,  benzene,  chloroform, 
acetone,  or  acetic  acid,  and  to  a  less  extent  in  ether  or  light  petroleum  ; 
when  crystallised  from  very  dilute  alcohol,  it  is  obtained  in  yellow 
leaflets  which  melt  at  79 — 80°  and  are  probably  hydrated,  since  an 
hour's  heating  at  60°  converts  them  into  the  red  needles  melting  at 
75 — 76°.  With  bromine  in  chloroform  solution,  it  yields  the  dibromide , 
Ci6H1602N2Br2,  which  crystallises  from  a  mixture  of  light  petroleum 
and  benzene,  or  from  alcohol  in  golden-yellow  scales  melting  at  98°. 
The  ethyl  derivative,  ClsH20O2lSr2,  forms  a  dark  red,  oily  liquid  boiling 
at  175°  under  30  mm.  pressure  ;  it  is  soluble  in  dilute  alkali  solutions, 
and  hence  does  not  possess  the  character  of  an  oxygen-ether.  Benzene- 
azoeugenol  does  not  undergo  hydrolytic  dissociation  when  boiled  with 
hydrochloric  acid  or  when  its  alcoholic  solution  is  boiled  with  alkali 
hydroxide.  It  does  not  react  with  phenylhydrazine  or  hydroxylamine, 
but  combines  with  1  mol.  of  hydrogen  chloride  forming  an  unstable 
hydrochloride ,  which  is  obtained  in  long,  white  crystals  melting  at 
about  75°.  The  acetyl  derivative,  C18H1803N2,  separates  from  light 


,  prepared  by  the  ad- 


Benzeneazoeugenol, 
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petroleum  in  orange-red,  acicular  crystals,  melts  at  65°,  and  dissolves 
readily  in  alcohol,  ether,  benzene,  or  chloroform ;  when  boiled  with 
alcoholic  hydrogen  chloride,  it  is  converted  into  benzeneazoeugenol, 
whilst  zinc  and  acetic  acid  transform  it  into  acetanilide  and  amino- 
eugenol,  so  that  the  acetyl  group  must  be  united  to  nitrogen,  thus  : 

IN  riiAc  JN  .O<^c0 .  q0Me 


0 
b) 

prepared  in  similar  manner  to  benzeneazoeugenol,  separates  from  light 
petroleum  as  a  dark  red,  crystalline  powder  melting  at  100°,  and 
is  moderately  soluble  in  all  the  common  organic  solvents ;  its  colour  is 
somewhat  intensified  by  dilute  alkali  hydroxide  solution,  and  after 
boiling  with  sodium  ethoxide  in  alcoholic  solution  the  addition  of 
water  precipitates  a  voluminous,  yellow  compound  melting  at  96° ;  it 
is  soluble  in  concentrated  sulphuric  acid  with  formation  of  a  dark  red 
coloration,  and  reacts  with  fuming  nitric  acid  so  energetically  that  it 
ignites ;  it  does  not  react  with  phenylhydrazine  or  hydroxylamine  ; 
the  acetyl  derivative,  ClsH1H03lSr2Br,  separates  from  alcohol  in  orange- 
coloured,  prismatic  needles  melting  at  92 — 93°  and  soluble  in  the 
more  common  organic  solvents,  and  is  converted  into  m-bromobenzene- 
azoeugenol  and  ethyl  acetate  by  boiling  its  alcoholic  solution  with 
hydrochloric  acid. 

fi-Naphthaleneazoeugenol ,  Ci0H7'N2*C<^q^5)  ^e^>CH,  crys¬ 

tallises  from  alcohol  in  small,  nearly  black,  prismatic  needles,  which 
give  a  brick-red  powder,  melts  at  102°,  and  is  soluble  in  the  more 
common  organic  solvents ;  it  dissolves  in  concentrated  sulphuric  acid, 
giving  a  reddish-brown  coloration,  and  reacts  energetically  with 
fuming  nitric  acid  ;  it  does  not  react  with  phenylhydrazine  or  hydroxyl¬ 
amine,  but  yields  an  unstable,  crystalline  hydrochloride ,  and,  on 
reduction  with  tin  and  hydrochloric  acid,  gives  aminoeugenol ;  the 
sodium  derivative,  C20H17O9"N"2Na,  forms  an  intense  carmine-red, 
crystalline  precipitate,  melting  and  decomposing  at  233°,  and  is  re¬ 
converted  into  /3-naphthaleneazoeugenol  by  dilute  hydrochloric  acid ; 

the  acetyl  derivative,  C10H7*NAc*N;C<C£^^^  crystallises 

from  alcohol  in  red  needles  melting  at  108°  and  soluble  in  benzene  or 
light  petroleum,  and,  on  reduction  with  zinc  and  acetic  acid,  yields 
aceto-/2-naphthalide  and  aminoeugenol.  T.  H.  P. 

Action  of  Diazonium  Compounds  on  Malonic  Acid. 

Max  Busch  and  Wilh.  Wolbring  {J.  pr.  Chem .,  1905,  [ii],  71, 
366 — 381.  Compare  Abstr.,  1903,  i,  537). — o-Nitrophenyldiazonium 
acetate  reacts  with  malonic  acid,  yielding  di-o-nitroformazyl  and  the 
o-nitrophenylhydrazone  of  glyoxylic  acid. 

Di-o-nitroformazyl ,  N02,C6H4*N2*CH!N’,lS,'tI*C6H4*]N02,  crystallises 
in  dark  red  needles  and  melts  at  186 — 187°.  The  ammonium  salt, 
(N02‘C6H4*N’H,17ICH*C02H)2N'IT3,  crystallises  in  orange  needles  and 
melts  and  decomposes  at  197 — 198°.  The  silver  salt,  CsH0O4]i^3Ag, 
crystallises  in  grey  needles ;  the  sodium  salt  forms  needles ;  the 


m -Bromobenzeneazoeugenoly  C6H4Br*N2*C^Q^?^ C(C  H 
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methyl  ester  crystallises  in  yellow,  glistening  needles  and  melts  at 
140°  ;  the  ethyl  ester  forms  yellow  needles  and  melts  at  106°. 

j»-Nitrophenyldiazonium  acetate  reacts  with  malonic  acid,  forming 
di-^nitroformazyl,  as  a  brown,  crystalline  powder,  and  the  p-nitro- 
phenylhydrazone  of  glyoxylic  acid.  The  ammonium  salt,  C^H^OgN^, 
forms  a  yellow,  crystalline  mass,  which  commences  to  sinter  at  190° 
and  melts  and  decomposes  at  250°. 

The  action  of  m-nitrophenyldiazonium  acetate  on  malonic  acid  leads 
to  the  formation  of  the  formazyl  compound  only. 

o-Bromophenyldiazonium  acetate  reacts  with  malonic  acid  to  form 
the  o-bromophenylhydrazone  of  glyoxylic  acid,  which  crystallises  in  yellow 
needles  and  melts  at  156°.  y>-Bromophenyldiazonium  acetate  and 
malonic  acid  yield  di  p- bromof ormazyl,  which  forms  dark  red,  crystal¬ 
line  aggregates  and  melts  at  114 — 115°. 

The  o -iodophenylhydrazone  of  glyoxylic  acid  crystallises  in  glistening, 
yellow  leaflets  and  melts  and  decomposes  at  160°.  Dio-iodof ormazyl 
crystallises  in  glistening,  red  needles  and  melts  and  decomposes  at 
168—169°. 

The  action  of  o-chlorophenyldiazonium  acetate  and  sodium  nitrite 
on  malonic  acid  leads  to  the  formation  of  o -chlorophenylazoformald- 
oxime ,  C6H4CMsIN*CH!ISLOH,  which  crystallises  in  glistening, 
orange  needles,  melts  at  150°,  and  is  reduced  by  zinc  dust  or 
ammonium  sulphide  in  alcoholic  solution  to  o-chlorophenylhydrazo - 
formaldoxime ;  this  crystallises  in  glistening,  white  leaflets,  becomes 
red  at  133°,  melts  and  decomposes  at  137°,  and  is  easily  oxidised  to- 
the  azo-compound.  When  warmed  with  concentrated  hydrochloric 
acid,  o-chlorophenylazoformaldoxime  gradually  dissolves,  and  the 
solution  deposits  a>-p -dichlorophenylhydrazoformaldoxime  in  colourless- 
needles  melting  at  143°. 

a-Naphthylazoformoldoxime  crystallises  in  yellow,  microscopic 
needles,  or  glistening,  dark  red  needles,  and  melts  and  decomposes  at 
151 — 152°.  fi-Naphthylazoformaldoxime  crystallises  in  small,  yellow 
or  long,  red  needles  and  melts  at  155 — 156°.  Phenylazoformaldoxime 
is  formed  by  the  action  of  phenyldiazonium  acetate  and  sodium  nitrite 
on  malonic  acid  (compare  Bamberger  and  Frei,  Abstr.,  1902,  i,  404), 
o -Tolylazoformaldoxime  is  a  reddish-yellow  oil.  o - Anisylazof ormald- 
oxime  crystallises  in  yellow  needles  and  melts  at  140 — 141°.  as-m -Xylyl- 
azoformaldoxime ,  from  as-m-xylyldiazonium  acetate,  malonic  acid,  and 
sodium  nitrite,  crystallises  in  slender,  yellow  needles  and  melts  at 
125°  G.  Y. 

Action  of  Diazonium  Compounds  on  Iminazoles.  Hermann 
Pauly  (Zeit.  physiol.  Chem .,  1905,44,  159,  160). — Polemical.  A  reply 
to  Burian  (ibid.,  43,  502).  J.  J.  S. 

Secondary  Diazoamino-compounds.  Leo  Yignon  and  Adolphe 
Simonet  (Compt.  rend.,  1905,  140,  1038 — 1040.  Compare  this  vol.r 
i,  397). — Methylanilinoazobenzene,  NPh!N*NMePh,  is  obtained  by 
adding  an  aqueous  solution  of  diazobenzene  chloride  to  an  alcoholic 
solution  of  methylaniline,  and  separates  in  the  form  of  a  yellow  oil  on 
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adding  excess  of  water.  By  the  same  method  several  other  secondary 
diazoamino- compounds  were  obtained. 

Ethylanilinoazobenzene ,  NPh.'N’NEtPh,  forms  an  orange-yellow  oil 
which  partially  solidifies  after  being  kept  for  some  time. 

Benzylanilinocizobenzene ,  NPh!N*NPh*CH0Ph,  separates  as  a  red 
oil  which  solidifies  and  melts  at  74°. 

Dibenzylaminoazobenzene ,  NPhIN*N(CH2Ph)2,  crystallises  in  pale 
yellow  needles  melting  at  83°. 

Diethylaminoazobenzene ,  NPh!N'NEt0,  separates  in  the  form  of  a 
mobile,  red  liquid  and  boils  at  258 — 260°. 

Acids  hydrolyse  these  diazoamino-compounds,  yielding  nitrogen, 
phenol,  and  the  secondary  amines.  H.  M.  D. 

Adsorption  Theory  of  the  Neutralisation  of  Toxins  and 
Related  Phenomena.  Wilhelm  Biltz,  H.  Much,  and  C.  Siebert 
(' Chem .  Centr 1905,  i,  1107 — 1108;  from  Behring's  Beitr .  exper. 
Therapie ,  Heft  10). — The  experiments  indicate  that  all  +  colloids 
precipitate  proteid  solutions  of  various  kinds;  in  general,  —  colloids  do 
not  bring  about  precipitation.  The  action  of  the  various  colloids  on 
solutions  of  saponin  leads  to  the  same  subdivision.  Solutions  of  many 
specific  proteid  materials  become  less  active  when  shaken  up  with 
various  hydrogels.  The  hydroxide  hydrogels  have  approximately  the 
same  effect  on  a  given  solution.  If  the  concentration  of  the  proteid 
is  varied,  the  effect  produced  by  a  given  quantity  of  hydrogel  is 
relatively  greater  in  the  dilute  solutions. 

The  diminution  of  the  activity  of  the  proteid  solution  cannot  be 
explained  on  the  assumption  that  the  proteid  is  simply  absorbed 
unchanged  by  the  hydrogel,  for  unchanged  active  substance  cannot  be 
extracted  from  hydrogels  which  have  been  shaken  up  with  proteid 
solutions.  The  effect  of  the  colloids  is  rather  to  increase  the  rate  of 
decomposition  of  the  proteids.  The  authors  regard  the  action  as  a 
“neutralisation  phenomenon,”  which  takes  place  in  two  stages.  In 
the  first,  absorption  of  the  active  substance  by  the  colloid  takes  place, 
and  in  the  second  the  absorbed  substance  decomposes.  The  diminution 
of  the  activity  of  the  solution  is  thus  determined  by  the  individual 
velocities  of  these  consecutive  changes.  H.  M.  D. 

Separation  of  Proteids.  H.  C.  Haslam  ( J, ‘  Physiol. ,  1905,  32, 
267 — 290). — Attention  is  drawn  to  the  inexactitude  of  various 
methods  for  the  separation  of  proteids  by  precipitation,  especially  by 
neutral  salts.  The  precipitate  should  be  redissolved  and  again 
precipitated,  and  this  repeated  until  the  organic  nitrogen  in  the  filtrate 
is  constant.  When  the  proteid  it  is  sought  to  purify  is  in  the  filtrate, 
other  proteids  being  got  rid  of  by  precipitation,  the  treatment  is  more 
complicated,  and  a  method  of  fractional  precipitation,  to  be  carefully 
distinguished  from  Pick’s  method  of  taking  fractions,  is  described  at 
length.  The  previous  methods  in  use  are  quite  inadequate  to  obtain 
pure  substances.  By  the  new  methods  it  is  shown  that  albumoses  can 
be  separated  from  peptones,  and  that  there  are  three  primary  albumoses 
(hetero-,  a-proto-,  and  /3-proto-).  Among  other  practical  points,  the 
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use  of  sodium  sulphate  at  37°  is  recommended  instead  of  ammonium 
sulphate ;  the  estimation  of  nitrogen  in  the  filtrate  is  then  simpler. 

It  is  stated  that,  in  the  usual  fractional  method,  each  fraction 
contains  every  proteid  in  a  mixture ;  the  first  fractions  will  naturally 
contain  a  large  quantity  of  the  most  insoluble  and  a  small  quantity 
of  the  most  soluble ;  the  last  fractions  the  reverse.  The  doctrine  of 
natural  boundaries  in  salting  out  leads  to  erroneous  results.  It  is 
suggested  that  some  sort  of  loose  chemical  combination  existing 
between  the  proteids  in  a  mixture  will  explain  the  tenacity  with  which 
they  cling  together.  W.  D.  H. 

The  Carbohydrate  Group  in  Proteids.  Leo  Langstein  {Beitr. 
chem.  Physiol.  Path.,  1905,  0,  349 — 357.  Compare  Abstr.,  1903, 

i,  734). — The  researches  of  previous  workers  on  this  question  show 

great  differences  of  opinion  as  to  the  character  and  amount  of  the 
carbohydrate  group  in  proteids,  some  even  denying  that  it  exists  at  all 
in  certain  proteids.  Among  these  investigations,  the  discovery  of  gluco- 
albumoses  by  Pick  and  Umber  among  the  digestive  products  of  egg- 
albumin  is  regarded  as  important.  In  the  present  research,  the 
carbohydrate  group  in  serum-albumin  was  found  not  in  an  albumose, 
but  as  a  gluco-peptone  in  the  ammonium  sulphate  filtrate.  In  regard 
to  the  globulin,  the  proteolytic  experiments  confirm  the  previous  con¬ 
clusion  that  several  carbohydrates  are  obtainable,  and  that  the 
carbohydrate  group  or  groups  are  chemically  combined  with  the 
original  proteid,  and  not  merely  mechanically  mixed.  The  fact  that 
the  blood  proteids  have  such  a  composition  is  an  important  factor  in 
the  explanation  of  diabetes.  W.  D.  H. 

Proteid  Chemistry.  Emil  Abderhalden  {Chem.  Centr.,  1905,  i, 
884  ;  from  Med.  Klin.,  1905,  1,  Nos.  1  and  2). — The  following  simple  pro¬ 
ducts  have  been  as  yet  obtained  on  hydrolysing  proteids  :  glycine,  alan¬ 
ine,  amino  valeric  acid,  leucine,  zsoleucine,  phenylalanine,  glutamic  acid, 
aspartic  acid,  cysteine,  a-proline  (pyrrolidine-2-carboxylic  acid),  hydroxy- 
a-proline,  serine,  tyrosine,  tryptophan,  lysine,  arginine,  histidine, 
diaminotrihydroxydodecoic,  diaminoglutaric,  diaminoadipic,  amino- 
hydroxysuccinic,  and  diaminosuberic  acids,  an  acid  C9H1607N2 
(caseic  acid),  and  an  acid  L12H2405N2  (caseic  acid). 

The  similarity  of  Fischer's  synthetical  polypeptides  with  the  natural 
peptones  is  pointed  out,  and  stress  is  laid  on  the  importance  of  the 
action  of  the  pancreas  fragments  on  these  polypeptides  as  throwing 
light  on  the  different  forms  of  linking  of  the  amino-acids  in  the  proteid 
molecule.  E.  F.  A. 

Physical  Alterations  of  Colloids.  IV.  Precipitation  of 
Albumin  by  means  of  Salts  of  Heavy  Metals.  Wolfgang  Pauli 
{Beitr.  chem .  Physiol.  Path.,  1905,  6,  233 — 259.  Compare  Abstr.,  1902, 

ii,  388  ;  1903,  i,  299  ;  1904,  i,  356  ;  Galeotti,  ibid.,  1904,  i,  355).— The 
precipitating  action  of  solutions  of  the  following  salts  of  heavy  metals 
on  albumin  solutions  has  been  studied  :  cupric  sulphate,  cupric  acetate, 
ferric  chloride,  ferric  nitrate,  zinc  acetate,  zinc  chloride,  lead  acetate, 
silver  nitrate,  and  mercuric  chloride. 
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With  zinc  sulphate  solutions,  the  precipitating  action  increases  with 
the  concentration  of  the  sulphate  from  0*001  A  to  0*05  A  for  20  per 
cent,  albumin,  then  decreases,  and  finally  disappears  at  a  concentration 
between  1  and  2A,  but  reappears  again  at  higher  concentrations. 
The  precipitations  with  the  more  dilute  solutions  are  non-reversible, 
whereas  those  with  the  concentrated  solutions  are  reversible.  With 
more  concentrated  albumin  solutions,  the  precipitation  is  more  copious, 
and  the  interval  between  non* reversible  and  reversible  precipitation  is 
smaller. 

The  phenomena  of  double  precipitation  maximum  and  difference  of 
reversibility  of  the  two  maxima  have  not  been  observed  with  other 
readily  soluble  salts. 

For  a  10  per  cent,  albumin  solution,  the  lowest  concentration  of  cupric 
sulphate  which  produces  precipitation  is  about  0*0008 — 0*001  A,  but  a 
normal  solution  does  not  produce  precipitates  nor  even  a  6  A  solution. 
With  excess  of  albumin,  the  process  is  somewhat  different  (compare 
Galeotti,  loc.  cit.). 

Silver  nitrate  represents  a  third  type,  and  its  precipitating  action  on 
10  per  cent,  albumin  is  much  the  same  with  solutions  varying  from 
0*1— 6A. 

With  horse  serum  diluted  100  times,  and  dialysed  until  its  con¬ 
ductivity  had  fallen  to  that  of  distilled  water,  silver  nitrate  solutions 
varying  from  0*1  to  2*0Agave  no  indication  of  a  maximum,  and  also 
no  signs  of  resolution  of  the  precipitate. 

The  influence  of  salts  of  the  alkali  metals  on  the  precipitating  power 
of  dilute  (0*005 A)  solutions  of  zinc  sulphate  has  been  studied.  All 
have  an  inhibiting  influence,  and  this  increases  in  the  order  S04",  Cl', 
C2H302',  N03',  Br',  I',  SCN'  for  anions  and  K*,  Na,  NH4‘,  Mg"  for 
cations.  With  more  concentrated  zinc  solutions  (4 A),  the  alkali  salts 
have  an  intensifying  action  in  the  same  order  as  given  above  for  the 
anions.  The  phenomena  observed  here  are  very  similar  to  those 
previously  obtained  by  the  addition  of  alkali  salts  to  the  alkali  earth 
salts.  The  paper  ooncludes  with  a  chapter  on  the  theory  of  albumin 
precipitation.  J.  J.  S. 

Oxidation  of  Albumins.  Otto  von  Forth  (Beitr.  chem.  PhysioL 
Path 1905,  6,  296 — 328.  Compare  Maly,  Abstr.,  1885,  824  ;  1889, 
629  ;  Low,  ibid.,  1885,  823  ;  Bondzynski,  ibid.,  1894,  i,  479  ;  Wurster, 
ibid.,  1887,  607  ;  Schulz,  ibid.,  1900,  i,  266  ;  Bernert,  ibid.,  1899,  i,  315). 
— Maly’s  peroxyprotoic  acid,  obtained  by  oxidising  casein  with  potass¬ 
ium  permanganate  in  alkaline  solution,  is  a  mixture  of  at  least 
three  compounds  of  high  molecular  weight.  These  may  be  separated 
by  fractional  precipitation  with  silver  nitrate,  lead  acetate,  and  mer¬ 
curic  acetate,  and  are  termed  A,  B,  and  C  peroxyprotoic  acids.  The 
compounds  A  and  C  do  not  differ  materially  from  Maly’s  acid, 
whereas  B  contains  much  more  oxygen  and  much  less  nitrogen. 

The  acids  may  readily  be  esterified  by  means  of  alcohol  and  hydro¬ 
gen  chloride.  The  esters  are  readily  soluble  in  absolute  alcohol  or 
chloroform  and  are  precipitated  by  the  addition  of  ether  to  their 
chloroform  solutions.  They  are  hydrolysed  by  aqueous  ammonia  and 
appear  to  yield  the  unaltered  acids.  W hen  boiled  for  several  hours 
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with  baryta  water,  the  peroxyprotoic  acids  yield  considerable  quantities 
of  barium  oxalate  and  ammonia  together  with  diaminoprotoic  acids . 
These  are  biuret  compounds  which  yield  glutamic  acid,  benzoic  acid, 
leucine,  and  ammonia  on  hydrolysis.  Unlike  the  original  peroxypro¬ 
toic  acids,  these  diaminoprotoic  acids  are  readily  oxidised  by  alkaline 
permanganate  at  the  ordinary  temperature,  yielding  amorphous  biuret 
derivatives — Kyroprotoic  acids — which,  on  hydrolysis,  yield  leucine, 
glutamic  acid,  oxalic  acid,  and  ammonia. 

The  mean  composition  of  the  various  compounds  is  : 


C. 

H. 

N. 

0. 

Casein  . 

530 

7*0 

15-7 

22*65  per  cent. 

Maly’s  oxy pro tosul phonic  acid 

51*21 

6*89 

14-59 

25*54  „ 

Peroxyprotoic  acid  A  and  B 

45*74 

6*08 

13-97 

33*06  „ 

Kyroprotoic  acid  A  . 

43*24 

6*42 

1108 

38*68  „ 

Peroxyprotoic  acid  B  . 

42*33 

5*88 

8-96 

41*80  „ 

J.  J.  S. 


Specific  Rotation  of  Salts  of  Casein.  John  H.  Long  (J.  Amer. 
C hern.  Soc.y  1905,  27,  363 — 366). — The  following  determinations  were 
made  at  20°.  A  solution  made  by  dissolving  5  grams  of  casein  in 
45  c.c.  of  A/10  sodium  hydroxide  and  diluting  the  product  with 
water  to  100  c.c.  is  neutral  to  phenolphthalein,  and  gives 
[a]D  - 103*5°  (based  on  the  weight  of  casein).  When  only  half 
this  quantity  of  alkali  is  employed,  [a]D  =  -95*2°.  A  solution  con¬ 
taining  5  grams  of  casein  in  45  c.c.  of  A/10  potassium  hydroxide, 
diluted  with  water  to  100  c.c.,  gives  [a]D-  104*4°.  A  similar  solution 
of  casein  in  lithium  hydroxide  solution  gives  [a]D  -  100*8°,  whilst  a 
solution  containing  only  22*5  c.c.  of  A/10  lithium  hydroxide  gives 
[a]D-94*8°.  The  ammonium  salt,  made  by  dissolving  5  grams  of 
casein  in  45  c.c.  of  A/10  ammonia  and  diluting  to  100  c.c.,  gives 
[a]D  -  97*8°.  In  all  these  cases,  the  value  of  [a]D  is  increased  by 
increasing  the  amount  of  alkali. 

B4champ  (Abstr.,  1891,  339)  has  shown  that  casein  is  slightly 
soluble  in  water,  and  with  such  a  solution  he  found  [a]D-  105°,  which 
is  practically  the  same  as  the  value  found  for  the  salts.  The  specific 
rotatory  power  is  therefore  a  constant,  and  may  be  utilised  in  compar¬ 
ing  milks  from  different  sources.  E.  G. 

Casein  and  Paracasein  in  some  of  their  Relations  to  Bases 
and  Acids.  Lucius  L.  van  Slyke  and  Edwin  B.  Hart  {Amer,  Chem.  J. , 
1905,  33,  461 — 496.  Compare  Abstr.,  1903,  i,  215). — The  existence 
of  two  calcium  compounds  of  casein,  one  of  which  contains  about 
2*40  per  cent,  and  the  other  about  1*50  per  cent,  of  calcium  oxide 
(Soldner,  Abstr.,  1889,  634),  has  been  confirmed.  The  former  of  these 
salts  is  termed  basic  calcium  casein,  and  the  latter  normal  calcium 
casein.  Neither  of  these  calcium  compounds  is  coagulated  by  rennet 
enzyme  alone,  but  the  normal  calcium  casein  is  coagulated  by  rennet 
in  presence  of  soluble  calcium  salts.  Both  compounds  are  coagulated 
if  heated  to  35 — 45°  with  a  soluble  calcium  salt,  such  as  calcium 
chloride.  The  normal  calcium  casein  behaves  in  these  respects  just 
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like  milk- casein,  and  it  is  probable  that  the  casein  of  cow’s  milk  exists 
in  the  form  of  this  compound. 

The  base-free  casein,  prepared  directly  from  milk  or  by  treating  a 
solution  of  casein  in  calcium  hydroxide  with  acid  until  it  is  acid 
to  litmus,  is  readily  soluble  in  5  per  cent,  sodium  chloride  or  in 
hot  50  per  cent,  alcohol.  This  substance  was  formerly  regarded  as  a 
casein  mono-salt  (or  unsaturated  salt)  of  the  acid  used  in  its  precipita¬ 
tion.  On  treating  free  casein  with  dilute  acids,  salts  are  formed  which 
correspond  with  the  compounds  previously  termed  di-salts  (or  saturated 
salts). 

Paracasein  closely  resembles  casein  in  its  chemical  properties  and 
yields  two  calcium  salts  containing  2*40  and  1*50  per  cent,  of  calcium 
oxide  respectively,  but  whilst  the  normal  calcium  salt  of  casein  is  not 
coagulated  by  soluble  calcium  salts,  except  on  warming  to  35 — 45°,  that 
of  paracasein  is  readily  coagulated  at  the  ordinary  temperature.  It  is 
therefore  probable  that  paracasein  only  differs  from  casein  in  consisting 
of  larger  molecular  aggregates.  Free  paracasein  appears  to  be  identi¬ 
cal  with  the  substance  which  was  formerly  regarded  as  a  mono-salt  of 
the  acid  used  in  its  preparation,  whilst  its  compounds  with  acids  are 
apparently  the  substances  previously  termed  di-salts.  Thus  the  sub¬ 
stance  which  is  extracted  from  cheese  by  means  of  salt  solution  or  hot 
alcohol,  and  was  previously  regarded  as  paracasein  monolactate,  has 
now  been  found  to  consist  of  free  paracasein. 

When  an  acid  is  formed  in,  or  added  to,  milk,  it  unites  with  the 
calcium  combined  with  the  casein  and  the  free  casein  is  precipitated. 
On  further  addition  of  acid,  the  casein  combines  with  it  to  form  a 
casein  salt  *  in  the  case  of  lactic  acid,  the  substance  so  formed  is  the 
ordinary  coagulum  which  is  produced  when  milk  turns  sour.  The 
coagulum  formed  by  the  action  of  rennet  enzyme  on  milk  is  calcium 
paracasein,  either  mixed  or  loosely  combined  with  soluble  calcium 
salts.  In  the  manufacture  of  cheddar  cheese,  the  lactic  acid  produced 
reacts  with  the  calcium  paracasein  with  formation  of  free  paracasein 
and  calcium  lactate. 

The  following  nomenclature  is  suggested.  The  compound  existing 
in  cow’s  milk  is  called  calcium  casein,  the  term  casein  being  reserved 
for  the  free  proteid.  The  substance  containing  2*40  per  cent,  of 
calcium  oxide  is  termed  basic  calcium  casein,  and  the  compounds 
formed  by  the  union  of  the  proteid  with  acids  are  called  casein  salts  of 
the  acids.  A  similar  nomenclature  is  applied  to  paracasein  and  its 
compounds  ;  the  term  calcium  paracasein,  however,  is  reserved  for  the 
uncoagulated  form,  whilst  the  coagulated  form  is  referred  to  as 
coagulated  calcium  paracasein.  E.  G. 

Presence  of  Fibrinoglobulin  in  Fibrinogen  Solutions. 
Willem  Huiskamp  (Proc.  K.  Akad.  Wetemch.  Amsterdam ,  1905,  13, 
610 — 612  ;  Zeit.  physiol.  Chem.,  1905,  44,  182 — 197). — Calugareanu 
(Arch,  intern.  Physiol.,  2,  12)  states  that  the  addition  of  sodium 
fluoride  to  the  extent  of  3  per  cent,  to  plasma  produces  fibrin  forma¬ 
tion.  What  really  occurs,  however,  is  a  precipitate  of  fibrinogen  ;  in 
oxalate  plasma  this  is  gelatinous,  in  ox  or  rabbit’s  plasma  it  is 
flocculent.  It  may  be  redissolved  and  made  to  clot,  that  is,  it  is 
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converted  into  fibrin  by  means  of  fibrin  ferment.  The  liquid  residue 
then  contains  no  fibrinoglobulin.  Sodium  fluoride  is  a  good  precipitant 
for  fibrinogen,  and  leaves  the  fibrinoglobulin  in  solution  when  it  is 
present,  as  in  plasma  or  fibrinogen  solutions  as  prepared  by  the 
ordinary  method.  Ilammarsten  believes  that  under  the  influence  of 
fibrin  ferment  or  of  heat,  the  fibrinogen  molecule  is  split  into  fibrin 
and  fibrinoglobulin,  or  else  that  fibrinoglobulin  is  a  changed  soluble 
fibrin.  The  latter  proteid,  however,  is  not  formed  in  this  way.  It  is 
present  before  clotting  takes  places.  W.  D.  H. 

Spectroscopy  of  Oxyhemoglobin.  M.  Piettre  and  A.  Vila 
( Compt .  rend.,  1905, 140, 1060 — 1062). — Oxyhaemoglobin,  when  crystal¬ 
lised,  is  not  to  be  regarded  as  the  same  thing  as  the  pigment  of  the  red 
corpuscles  during  life.  The  principal  ground  on  which  this  conclusion 
is  reached  is  that  solution  of  the  crystals  shows  a  third  absorption 
band  with  its  centre  at  \  —  634.  Desiccation,  exposure  of  the  crystals 
to  the  air,  and  numerous  reagents  increase  the  intensity  of  this  band. 
By  treatment  with  small  quantities  of  sodium  fluoride,  its  centre  shifts 
to  A.  =  61 2.  This  may  even  be  used  for  the  detection  of  quite  small 
amounts  of  fluoride.  W.  D.  H. 

A  Fluorine  Combination  of  Methaemoglobin.  J.  Ville  and 
E.  Derrien  (Compt.  rend.,  1905,  140,  1195 — 1197.  Compare  this 
vol.,  i,  399), — The  change  produced  by  the  addition  of  sodium  fluoride 
or  hydrofluoric  acid  to  met  haemoglobin  led  to  a  search  for  a  fluorine 
compound  of  this  pigment.  This  was  obtained  in  the  form  of 
crystals,  which,  however,  rapidly  decompose  with  the  formation  of 
methaemoglobin. 

The  spectrum  of  the  fluorine  preparation  is  characterised  by  two 
absorption  bands,  of  which  the  centre  of  the  first  is  at  \  =  612,  and  of 
the  second  at  A  =  494.  The  two  middle  bands  have  disappeared.  The 
spectrum  of  oxyhaemoglobin  is  not  modified  by  sodium  fluoride.  No 
reference  is  made  to  the  work  of  Piettre  and  Vila  (see  preceding 
abstract).  W.  D.  H. 

Identity  of  Phylloerythrin,  Bilipurpurin,  and  Choleheematin. 

Leon  Marchlewski  ( Bull  Acad.  Sci.  Cracow,  1904,  505 — 508). — 
The  substance  prepared  from  herbivorous  bile  by  Loebisch  andPischler 
and  named  by  them  bilipurpurin  is  the  same  material  previously 
named  cholehaematin  by  MacMunn.  Gamgee  suggested  that  chole- 
bpematin  is  identical  with  phylloerythrin ;  this,  mainly  on  spectro¬ 
scopic  grounds,  is  shown  to  be  correct.  W.  D.  H. 
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Catalytic  Action  of  Finely  Divided  Metals.  A.  Mailhe  (Chem. 
Zeit.,  1905,  29,  462). — This  is  a  summary  of  the  work  done  by  Sabatier 
and  Senderens,  the  author,  and  others  on  the  catalytic  action  of  finely 
divided  iron,  nickel  cobalt,  and  copper  (compare  this  vol.,  i,  401,  and 
references  therein  given). 

Sabatier  and  Senderens  have  quite  recently  converted  aliphatic 
nitriles  into  amines  by  passing  them  over  nickel  at  180°  in  presence 
of  hydrogen ;  benzonitrile  under  this  treatment,  however,  gives 
toluene  and  ammonia,  but  not  benzylamine.  P.  H. 

Changes  effected  by  Time  on  Hydrocarbon  Substances  of 
Organic  Origin.  Marcellin  Berthelot  {Ann.  Chim .  Phys .,  1905, 
[viii],  5,  165 — 174). — A  resume  of  work  already  published  (compare 
Abstr.,  1900,  i,  3  ;  this  vol.,  i,  169).  M.  A.  W. 

Physical  Properties  of  Propane.  Paul  Lebeau  ( Compt .  rend ., 
1905,  140,  1454 — 1456). — Propane,  prepared  from  n-propyl  iodide  or 
from  isopropyl  iodide  or  chloride  (compare  this  vol.,  i,  401),  boils  at 
-  44 -5°  under  757  mm.  pressure,  has  a  critical  temperature  9 7 '5°,  and 
critical  pressure  45  atmos.  These  results  are  in  close  agreement 
with  the  values  already  found  by  Olszewski  (compare  Bull.  Acad.  Sci. 
Cracow ,  1889).  Both  propane  and  ethane  are  liquid  at  -  195°,  and  in 
this  respect  differ  from  methane,  which  solidifies  at  —  184°  (compare 
Olszewski,  Abstr.,  1885,  860,  and  Moissan  and  Chavanne,  this  vol., 
i,  253).  The  solubility  of  propane  in  various  solvents  has  been  deter¬ 
mined,  and  the  results  are  comprised  in  the  following  table  : 


Pressure  in 

Volumes  of  gas  dissolved 

millimetres 

in  10  vols.  of 

of  mercury. 

Temperature. 

solvent. 

Water  . 

753 

17-8° 

0-65 

Alcohol . 

754 

16 -6 

790 

Ether  . 

757 

166 

926 

Chloroform  .... 

'  •  11 

21-6 

1299 

Benzene  . 

•  •  11 

21-5 

1452 

Turpentine  . 

■  •  11 

17-7 

1587 

M.  A.  W. 


Preparation  of  Methyl  Bromide.  Wilhelm  Steinkopf  and 
Wilhelm  Frommel  (. Ber .,  1905,  38,  1865 — 1868). — An  apparatus  is 
figured  for  the  preparation  of  methyl  bromide  by  the  action  of  bromine 
on  a  mixture  of  methyl  alcohol  and  red  phosphorus.  The  product  is 
passed  through  water  and  aqueous  sodium  hydroxide,  then  over  potass¬ 
ium  hydroxide  and  calcium  chloride,  cooled  in  a  condenser  surrounded 
by  a  freezing  mixture,  and  collected  in  a  receiver  cooled  by  solid 
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carbon  dioxide.  Methyl  bromide  is  a  mobile  liquid  at  —  84°,  solidifies 
to  a  white,  crystalline  mass  when  cooled  by  liquid  air,  and  boils  at  4*5° 
under  758  mm.  pressure.  To  observe  the  correct  boiling  point,  it  is 
necessary  to  surround  the  distillation  apparatus  completely  with  water 
at  6°,  otherwise  too  high  a  boiling  point  is  observed  (compare  Bunsen, 
Annalen,  1843,  46,  44  ;  Pierre,  Ann.  Chim.  Phys .,  1845,  [iii],  15,  373; 
Pierre  and  Puchot,  Compt .  rend.,  1872,  75,  1442).  G.  Y. 

Action  of  Metal-ammonium  Compounds  on  Halogen  Deriv¬ 
atives  of  Methane.  E.  Ciiablay  {Compt.  rend.,  1905,  140, 
1262  — 1263). — When  methyl  chloride  is  passed  into  a  solution  of 
sodammonium,  sodium  chloride,  methane,  methylamine,  and  ammonia 
are  produced  according  to  the  equation  2NH3Na  +  2CH3C1  =  2NaCl  + 
CH4  +  NH2'CH3  +  NH3. 

Chloroform  reacts  with  sodammonium,  but  the  change  is  of  a  complex 
character ;  sodium  chloride,  sodamide,  and  sodium  cyanide  are  formed 
as  solid  products,  and  methane  mixed  with  small  quantities  of  ethylene 
and  acetylene  is  evolved. 

Iodoform  dissolves  in  liquid  ammonia,  and  on  cooling  to  —78°  the 
solution  deposits  white  crystals  of  the  composition  CHI3,IntH3.  The 
vapour  pressure  of  the  crystals  is  equal  to  760  mm.  at  -  14°. 

Sodammonium  reacts  readily  with  the  ammoniacal  solution  of  iodo¬ 
form  ;  sodium  iodide  and  cyanide  separate,  and  methane  mixed  with 
small  quantities  of  ethylene,  acetylene,  hydrogen,  and  nitrogen  is 
evolved.  The  reaction  between  sodammonium  and  carbon  tetrachloride 
is  similar,  the  products  formed  being  sodium  chloride,  sodium  cyanide, 
methane,  and  a  little  nitrogen.  H.  M.  D. 

Action  of  Metal-ammonium  Compounds  on  Alcohols.  General 
Method  for  the  Preparation  of  Alkyloxides.  E.  Chablay  {Compt. 
rend.,  1905,  140,  1343 — 1344). — The  alkali  metal  is  dissolved  with 
special  precautions,  which  are  described  in  the  original,  in  liquid  am¬ 
monia  and  the  solution  is  added  gradually  to  the  required  alcohol  in 
the  case  of  primary  alcohols  and  vice  versd  in  the  case  of  secondary  or 
tertiary  alcohols.  With  primary  alcohols,  action  progresses  rapidly, 
and  a  precipitate  of  the  alkyloxide  is  formed.  With  secondary  and 
tertiary  alcohols,  the  action  is  slow  and  is  masked  to  some  extent  by  a 
secondary  reaction  represented  by  the  equation  2NH3Na  =  2NH2Na  + 
H2.  The  alkyloxides  of  the  sec.-  and  ^rL-alcohols  are  soluble  in  liquid 
ammonia  and  can  only  be  isolated,  combined  with  alcohol,  by  evapora¬ 
tion  of  the  solvent.  The  sodium  derivative  of  trimethylcarbinol 
crystallises  in  needles  containing  an  uncertain  amount  of  the  alcohol, 
which  can  be  driven  off  by  heating  the  crystals,  when  the  alcohol-free 
sodium  derivative  is  left  in  the  form  of  a  white  powder.  T.  A.  H. 

Action  of  Metal-ammonium  Compounds  on  Polyatomic 
Alcohols.  E.  Chablay  {Compt.  rend.,  1905,  140,  1396 — 1398). — 
The  alkali  metal-ammonium  compounds  react  with  the  polyatomic 
alcohols  in  the  cold,  and  monosubstituted  alkali  derivatives  are  formed 
with  evolution  of  hydrogen. 

Mannitol,  erythritol,  glycol,  and  glycerol  were  used  in  the  experi- 
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ments,  and  the  quantities  of  hydrogen  evolved  were  measured.  Man¬ 
nitol  dissolves  readily  in  liquid  ammonia,  and  on  evaporation  crystals 
of  the  composition  C6H1406,NH3  are  obtained.  The  dissociation 
tension  of  these  is  520  mm.  at  0°  and  760  mm.  at  14°.  When  excess 
of  mannitol  is  added  to  a  solution  of  sodammonium,  the  blue  colour  of 
the  latter  quickly  disappears  and  the  monosodium  compound  of  man¬ 
nose  separates  out.  It  is  readily  purified  by  washing  with  liquid 
ammonia,  which  removes  the  excess  of  mannitol.  Since  sodammonium 
slowly  decomposes  with  the  formation  of  sodamide,  which  is  insoluble 
in  liquid  ammonia,  it  is  preferable  to  use  potassammonium  when  a 
pure  product  is  required,  potassamide  being  readily  soluble.  On 
evaporation  of  a  solution  of  erythritol  in  liquid  ammonia,  well  formed 
crystals  of  the  composition  C4H10O4,4NH3  remain  behind.  The  mono¬ 
potassium  derivative  of  erythritol  was  isolated  in  the  same  manner  as 
the  mannitol  compound. 

The  same  method  leads  to  the  formation  of  alkali  derivatives  of 
menthol  and  borneol.  H.  M.  D. 

The  Acidity  of  Commercial  Ethyl  Alcohol  and  its  Varia¬ 
tions  at  the  Ordinary  Temperature.  Rene  Duchemin  and  Jacques 
Dourlen  ( Compt .  rend .,  1905,  140,  1466 — 1468). — Commercial  ethyl 
alcohol  commonly  contains  acetic  acid  due  to  the  oxidising  action  of 
the  air  on  the  alcohol ;  the  quantity  of  acid  varies  with  the  time  of 
exposure  to  the  air,  and  also  with  the  nature  of  the  vessel  in  which 
the  alcohol  is  kept,  the  increase  being  greater  in  the  case  of  green  glass 
vessels  than  white  glass ;  this  is  due  either  to  the  catalytic  action  of 
the  former  (compare  Trillat,  Abstr.,  1903,  i,  222)  or  to  the  fact  that 
the  alkali  it  contains  is  not  so  readily  available  for  neutralising  the 
acid  as  is  the  case  with  white  glass,  thus,  an  alcohol  which  contained 
initially  0  014  gram  of  acetic  acid  per  litre  showed  the  following  changes 
in  acidity  after  34  days:  +  0*0024  in  green  glass  —0*0036  in  white 
glass;  +0*0036  in  tinned  iron;  and  -0*0024  in  copper.  After 
bubbling  72  litres  of  air  through  an  alcohol  exactly  neutralised  by 
sodium  hydroxide,  the  acetic  acid  formed  amounted  to  0*014  gram  per 
litre.  M.  A.  W. 

Action  of  Alkalis  on  Aqueous  Solutions  of  Acetol.  Andre 
Kling  {Compt.  rend.,  1905,  140,  1256 — 1259). — Acetol  in  aqueous 
solution  behaves  as  a  pseudo-acid  (or  aci-compound,  compare  Hantzsch, 
this  vol.,  i,  317)  in  that  it  is  only  gradually  neutralised  by  an  alkali 
and  is  more  acid  towards  the  pseudo-acid  indicators,  phenolphthalein 
or  litmus,  than  towards  methyl-orange,  thus,  1  mol.  of  acetol  is  neutral¬ 
ised  by  0*01  mol.  KOH  in  the  presence  of  methyl-orange,  but  requires 
0*09  mol.  KOH  when  phenolphthalein  or  litmus  is  used  as  indicator. 
Experiments  on  the  electrical  conductivity  of  aqueous  alkaline  solu¬ 
tions  of  acetol  show  that  the  resistance  of  the  solutions  increases  with 
the  time  up  to  a  certain  limit,  when  it  becomes  constant,  and  this  is 
characteristic  of  pseudo-acids.  M.  A.  W. 

Propionylcarbinol  and  its  Derivatives.  Andr£  Kling  {Compt. 
rend.,  1905,  140,  1345 — 1347.  Compare  this  vol.,  i,  172,  327,  and 
preceding  abstract). — Propionylcarbinol  OH*CH2*COEt  (ketonic 
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CEt’OH 

form)  or  0<^  >  T  ,  (aei-  or  pseudo-acid  form),  boils  at  79 — 80° 
l>xi2 

under  30  mm.  or  at  153 — 154°  under  760  mm.  pressure,  has  a  sp.  gr. 
1*0365  at  15°/ 15°  and  =1*4315  at  14*5°,  whence  the  mol.  refraction 
is  21*998  (the  ketonic  form  requires  22*216  and  the  aci-form  21*612).  It 
reduces  Fehling’s  solution  and  may  be  estimated  in  this  way,  1  gram 
being  equivalent  to  1*36  gram  of  copper  in  the  form  of  cuprous  oxide. 
Cupric  hydroxide  oxidises  it  to  a-hydroxybutyric  acid  and  sodium  or 
aluminium  amalgam  reduces  it,  forming  a  mixture  of  butanone,  a-buta- 
nol  and  butane-a/3-diol ;  the  latter  boils  at  192 — 194°. 

Propionylcarbinol  yields  an  oxime  melting  at  60 — 61°  and  furnishes 
a  crystalline  additive  j/i'oduct  with  sodium  hydrogen  sulphite.  With 
semicarbazide,  two  condensation  products  are  formed.  The  first,  ob¬ 
tained  when  the  action  takes  place  in  water,  melts  at  66°  and  may 

have  the  constitution  i  ^CEt’NH’NH’CO’NH^,  and  the  second, 

CH2 

produced  when  the  two  substances  react  in  alcohol,  melts  at  135 — 136° 
and  is  probably  a  true  semicar bazone. 

Propionylcarbinyl  formate ,  obtained  by  the  action  of  potassium 
formate  on  the  chloro -derivative  of  the  keto-alcohol,  boils  at  176 — 178°, 
has  a  sp.  gr.  1*094  at  1 7°/ 17°  and  nD  1*4245  at  17°,  whence  the  mol.  re¬ 
fraction  is  27*070  (the  ketonic  form  requires  27*008) ;  the  semicarbazone 
melts  at  115°. 


These  observations  indicate  that  propionylcarbinol,  unlike  acetol 
(mol.  refraction  17*643,  calculated  for  the  ketonic  form  17‘614),  norm¬ 
ally  exists  in  the  two  tautomeric  forms  and  that  the  aci-form  alone 
exists  in  aqueous  solutions.  The  aci-form  of  propionylcarbinol  is  less 
active  than  that  of  acetol,  since  it  does  not  react  with  methyl  alcohol 
( loc .  cit.).  The  esters  exist  only  in  the  ketonic  form.  T.  A.  H. 


Acetylmethylcarbinol  (/LHydroxy-y-ketobutane).  Andre 
Kling  ( Compt .  rend.,  1905,  140,  1456 — 1458.  Compare  Pechmann 
and  Dahl,  Abstr.,  1890,  1234). — Acetylmethylcarbinol,  prepared  by 
the  action  of  alcoholic  potassium  hydroxide  on  /I-cbloro-y-ketobutane 
(compare  Yladesco,  Abstr.,  1892,  810),  polymerises  in  the  presence  of 
zinc  to  a  crystalline  solid  which  yields  pure  acetylmethylcarbinol  on 
distillation,  and  a  dextrorotatory  isomeride  (aD  =  2°  for  1  dcm.)  is 
obtained  by  the  action  of  the  sorbose  bacteria  or  Mycoderma  aceli  on 
butau-jSydiol.  Acetylmethylcarbinol  is  a  liquid  with  an  agreeable 
odour,  boils  at  144 — 145°,  has  a  sp.  gr.  1*0108  at  15°/15°  and  nD  1*4194 
at  15°;  it  is  oxidised  to  acetic  acid  by  Fehling’s  solution  and  the  re¬ 
action  is  quantitative ;  it  forms  a  crystalline  semicarbazide  melting  at 
1 84 — 1 85°,  sparingly  soluble  in  water,  a  crystalline  compound  with  sodium 
hydrogen  sulphite  soluble  in  water,  and  insoluble  in  ether,  and  is 
reduced  by  sodium  or  aluminium  amalgam  forming  butanone,  butan-/Lol 
and  butan-/3y-diol.  Like  acetol  and  propionylcarbinol  (compare 
Abstr.,  1903,  i,  138,  223;  1904,  i,  2),  acetylmethylcarbinol  exists  in 


aqueous  solution  in  the  oxidic  form,  0<^ 


CMe*OH 
CHMe  ’ 


tautomeric  with  the 


ketonic  form,  COMe*CHMe*OH,  whilst  the  anhydrous  compound  is  a 
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mixture  of  the  two  tautomeric  forms  having  a  molecular  refraction 
21 ’826  intermediate  between  the  values  22*216  and  21*612  calculated 
for  the  ketonic  and  oxidic  formulae  respectively.  M.  A.  W. 

a-Alkylhydracrylic  Acids.  Edmond  E.  Blaise  and  A.  Luttringer 
(Bull,  Soc.  chirn.y  1905,  [iii],  33,  635 — 652.  Compare  Abstr.,  1902, 
i,  357,  530,  and  this  vol.,  i,  1 68) . — Trioxymethylene,  previously  dried 
and  finely  powdered,  is  suspended  in  benzene,  and  to  this  is  added 
one-third  of  the  calculated  quantity  of  ethyl  a-bromobutyrate.  To 
start  the  reaction,  a  small  quantity  of  ethyl  a-bromobutyrate  is 
warmed  in  a  test-tube  with  a  zinc-copper  couple,  and  the  contents  of 
the  tube  poured  into  the  mixture.  As  the  reaction  slackens,  further 
quantities  of  the  bromo-ester  are  added.  The  first  product  of  the 
reaction  is  probably  the  zinc  compound,  ZnBr*OCH2’CHEt’C02Et, 
which  in  contact  with  water  furnishes  ethyl  a-e thy lhydracry late  and 
zinc  hydroxide  and  bromide.  The  secondary  products,  dipropyl 
ketone  and  ethyl  /3-hydroxy-ay-diethylglutarate, 

0H-CH(CHEt*C02Et)2, 
are  formed  during  the  condensation. 

a- Ethylhy  dr  acrylic  acid ,  0H*CH2*CHEt*C02H,  prepared  by  hydro¬ 
lysis  of  the  crude  ester  obtained  in  the  foregoing  reaction,  and  puri¬ 
fied  by  means  of  the  zinc  calcium  salt,  is  a  viscous  liquid,  which 
decomposes  when  heated  even  under  a  pressure  of  0‘1  mm.  The  ethyl 
ester  boils  at  96*5°  under  13  mm.  pressure  and  yields  an  acetyl 
derivative  boiling  at  95—96°  under  11  mm.  pressure  ;  when  the  ethyl 
ester  is  prepared  by  esterification  of  the  acid,  the  alcoholic  hydroxyl  of 
a  portion  of  the  ethyl  ester  undergoes  esterification  by  a  second  mol.  of 
the  acid,  forming  a  viscous,  non-volatile  liquid  substance,  which  on  heat¬ 
ing  decomposes  into  ethyl  a-ethylacrylate  and  a-ethylhydracrylic  acid. 
The  pkenylhydrazide  of  the  acid  OH’CH^CHEt’CO’NH/NHPh  is 
crystalline,  melts  at  161°,  and  is  slightly  soluble  in  dry  ether  or  benz¬ 
ene.  The  phenylurethane,  prepared  by  the  action  of  phenylcarbimide 
on  the  acid  dissolved  in  alcohol,  is  crystalline,  melts  at  121°,  and  is 
readily  soluble  in  water  or  ether,  and  slightly  so  in  light  petroleum. 

a -Propylhy  dr  acrylic  acid ,  0H*CH2*CHPra*C09H,  similarly  prepared 
from  ethyl  a-bromovalerate,  is  a  viscous  liquid,  slightly  soluble  in 
water ;  the  potassium  salt  crystallises  in  brilliant  lamellae,  and  the 
ethyl  ester  boils  at  117°  under  18  mm.  pressure.  The  phenylhydrazide 
of  the  acid,  obtained  by  heating  the  phenylhydrazine  salt  at  110 — 120° 
during  four  hours,  crystallises  from  warm  alcohol  and  melts  at  172°. 
The  phenylurethane  crystallises  from  boiling  alcohol  on  addition  of 
sufficient  water  to  render  the  liquid  turbid  and  melts  at  116°. 

<L-\&oPropylhy  dr  acrylic  acid ,  OH*CH2*CHPr0’CO2H,  obtained  from 
ethyl  a-bromoisovalerate,  crystallises  from  dry  ether  and  melts  at  64°. 
The  ethyl  ester  boils  at  110°  under  18  mm.  pressure.  The  phenyl¬ 
hydrazide  crystallises  from  boiling  alcohol  and  melts  at  192°,  and  the 
phenylurethane  separates  from  benzene  in  crystals  and  melts  at  133°. 

a -Butylhy  dr  acrylic  acid ,  obtained  from  ethyl  bromohexoate  by  the 
general  reaction  and  purified  by  means  of  the  benzylamine  salt  (m.  p. 
80°),  is  a  viscous  liquid  which  does  not  solidify  at  -  40° ;  its  ethyl 
ester  boils  at  118 — 122°  under  10  mm.  pressure. 
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a -Heptylhy  dr  acrylic  acid ,  prepared  from  ethyl  bromopelargonate  (a 
colourless  liquid,  boiling  at  149 — 154°  under  20  mm.  pressure), 
crystallises  from  a  mixture  of  ether  and  light  petroleum  and 
melts  at  47 — 48°.  The  potassium  salt  forms  brilliant  lamellae,  and  the 
ethyl  ester  boils  at  165 — 166°  under  22  mm.  pressure.  The  phenyl- 
urethane  crystallises  from  alcohol  on  addition  of  water  and  melts  at 
105°. 

Ethyl  (3-hydroxy-ay-diethylglutarate ,  0H*CH[CHEt#C02Et]2,  formed 
to  a  small  extent  during  the  condensation  of  trioxymethylene  with 
ethyl  a-bromobutyrate  in  presence  of  zinc  or  by  a  similar  condensation 
with  ethyl  formate  in  place  of  trioxymethylene,  boils  at  149°  under 
10  mm.  pressure.  On  hydrolysis  with  sodium  hydroxide  in  aqueous 
solution,  it  yields  the  viscous  free  acidi  which  on  treatment  with  acetyl 
chloride  furnishes  the  acetyl  derivative  ;  this  crystallises  from  alcohol 
on  addition  of  water,  melts  and  decomposes  at  144°,  yields  an  anilide 
melting  at  144 — 145°,  and  when  heated  with  a  strong  solution  of 
sodium  hydroxide  yields  /Lhydroxy-ay-diethylglutaric  acid  (m.  p.  87°). 

T.  A.  H. 

Desmotropic  Form  of  Substances  of  the  Ethyl  Aceto- 
acetate  Type  in  the  Homogeneous  State  and  Dissolved  in 
Neutral  Media.  Julius  W.  BrOhl  and  Heinrich  Schroeder  ( Ber ., 
1905,  38,  1868 — 1873.  Compare  this  vol.,  i,  407).' — An  abstract  of 
this  paper  appears  in  Proc.,  1905,  21,  164.  G.  Y. 

History  of  the  Theory  of  the  Formation  and  Constitution 
of  Ethyl  Sodioacetoacetate.  Arthur  Michael  ( Ber.y  1905,  38, 
1922 — 1937). — A  polemical  paper  in  reply  to  Claisen  (this  vol.,  i, 
258.  Compare  Michael,  Abstr.,  1901,  i,  123).  The  formation  of  an 
additive  compound,  ONa*CMe(OEt)2,  is  considered  improbable.  The 
view  that  the  acetoacetate  formation  and  similar  reactions  are  types 
of  aldol  condensations  is  further  supported.  J.  J.  S. 

Preparation  of  Ethyl  Nitrosoacetoacetate.  Louis  Bouveault 
and  Andr£  Wahl  (Bull,  Soc.  chim .,  1905,  [iii],  33,  559— 561.  Com¬ 
pare  V.  Meyer,  Abstr.,  1878,  396  ;  Ceresole,  Abstr.,  1882,  1052  * 
Wleugel.  Abstr.,  1882,  949  ;  Jovitschitsch,  Abstr.,  1895,  i,  447  ;  1896, 
i,  81  ;  and  Bouveault  and  Wahl,  1903,  i,  677,  and  1904,  i,  556). — 
Ethyl  acetoacetate,  dissolved  in  alcohol,  is  mixed  with  a  solution  of 
sodium  ethoxide  in  the  same  solvent,  and  a  current  of  methyl  nitrite 
is  passed  through  the  mixture.  On  removing  the  excess  of  alcohol  by 
distillation,  the  sodium  derivative  of  ethyl  nitrosoacetoacetate  is  ob¬ 
tained,  which  is  dissolved  in  water  and  the  ester  liberated  by  an  acid 
and  extracted  with  ether.  Ethyl  nitrosoacetoacetate,  when  freshly 
distilled,  is  a  colourless,  viscous  liquid,  which  soon  solidifies  to  a  mass 
of  crystals.  It  melts  at  56°,  boils  at  155°  under  15  mm.  pressure,  and 
gives  an  intense  indigo-blue  coloration  in  contact  with  metallic  iron. 
In  using  Wolff’s  method  for  preparing  this  ester  (Abstr.,  1903,  i,  203), 
the  authors  find  it  advisable  to  work  at  a  temperature  between  —  10° 
and  0°.  No  evidence  of  the  existence  of  Jovitschitsch’s  s^ereoisomeric 
ester  ( loc .  cit.)  was  obtained,  T.  A.  H. 
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Preparation  of  Ethyl  Mesoxalate.  Richard  S.  Curtiss 
(Amer.  Chem .  J.,  1905,  33,  603 — 604). — Ethyl  mesoxalate  can  be 
readily  prepared  by  saturating  ethyl  malonate  at  - 15°  with  the 
nitrogen  oxides  obtained  by  the  action  of  nitric  acid  on  arsenious 
oxide.  Several  other  substances  are  simultaneously  produced  and  are 
at  present  under  investigation,  E.  G. 

New  Synthesis  of  Oxalic  Acid.  Henri  Moissan  (Compt.  rend., 
1905,  140,  1209 — 1211.  Compare  Abstr.,  1903,  ii,  365). —  Dry 
carbon  dioxide  begins  to  react  with  potassium  hydride  at  54°, 
potassium  formate  being  formed  as  the  sole  product.  At  80°,  the 
action  is  very  energetic  and  a  mixture  of  potassium  formate  and 
oxalate  is  produced,  according  to  the  equations  IvH  +  C02  =  KHC02  ; 
2KH  +  2C02  =  K2C204  +  H2.  The  quantities  of  formate,  oxalate, 
and  hydrogen  were  measured  and  the  hydrogen  found  to  correspond 
with  the  oxalate  as  required  by  the  second  equation.  Sodium 
hydride  reacts  in  a  similar  manner.  H.  M.  D. 

Unsymmetrical  Compounds  of  the  Malonic  Serie3.  Felix 
Marguery  (Bull.  Soc.  cliim .,  1905,  [iii],  33,  541 — 548). — Ethyl 
hydrogen  malonate,  C02H*CH2*C02Et,  prepared  by  adding  hydrochloric 
acid  to  a  concentrated  aqueous  solution  of  the  potassium  salt  (Massol, 
Abstr.,  1891,  1012),  is  a  colourless  syrup,  which  boils  at  147°  under  21 
mm.  pressure,  has  a  sp.  gr.  1  *1759  at  19°/19°,  nD  1  ‘4275  at  19°,  and  when 
heated  at  150°  decomposes  into  ethyl  acetate  and  ethyl  malonate. 
Ethyl  hydrogen  methyhnalonate  boils  at  144°  under  18  mm.  pressure, 
has  a  sp.  gr.  1*1129  at  21°/21°,  nD  1*42455,  is  less  soluble  in  water 
than  the  foregoing  ester,  and  when  heated  under  atmospheric  pressure 
decomposes  into  ethyl  propionate  and  carbon  dioxide.  Ethyl  hydrogen 
benzylmalonate  is  a  slightly  yellow  syrup,  which  decomposes  when 
heated  even  under  reduced  pressure,  has  a  sp.  gr.  1*1477  at  19°/19°, 
nD  1  *51066,  and  when  heated  at  180°  furnishes  carbon  dioxide  and  ethyl 
^-phenylpropionate,  CHoPh’CITg'CO.^Et.  The  potassium  salts  of  these 
three  esters  are  very  hygroscopic. 

The  chloride  of  ethyl  hydrogen  malonate,  prepared  by  the  action  of 
thionyl  chloride  on  the  ester,  is  a  mobile,  colourless  liquid,  boils  at 
68 — 70°  under  13  mm.  pressure,  and  when  heated  under  the  ordinary 
pressure  decomposes  at  170 — 180°  into  malonic  acid  and  ethyl  malonate 
(compare  Blaise,  Abstr.,  1899,  i,  331).  The  chloride  of  ethyl  hydrogen 
methyl  malonate  boils  at  100°  under  45  mm.  pressure  and  the  correspond¬ 
ing  derivative  of  ethyl  malonic  acid  at  90 — 94°  under  25  mm.  pressure  : 
the  chloride  of  ethyl  hydrogen  benzylmalonate  was  not  obtained  pure. 
The  amide  of  ethyl  hydrogen  methylmalonate,  prepared  by  the  action  of 
dry  ammonia  on  the  chloride,  crystallises  in  needles,  melts  at  68 — 69°, 
and  is  very  soluble  in  ether,  benzene,  or  boiling  carbon  disulphide. 
The  amide  of  ethyl  hydrogen  ethylmalonate  is  similar  and  melts  at  90°  : 
that  of  ethyl  hydrogen  benzylmalonate  melts  at  92 — 93°  (compare 
Bischoff  and  Siebert,  Abstr.,  1887,  951).  T.  A.  H. 

Ethyl  Methyl ethyloxalacetate  and  some  of  its  Derivatives. 

Artur  Mebus  ( Monatsh .,  1905,  26,  483 — 495.  Compare  Wislicenus 
and  Kieswetter,  Abstr.,  1898,  i,  240). — Ethyl  methylethyloxalacetate , 
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COgEt'CO'CMeEt'COgEt,  formed  by  boiling  ethyl  methyloxalacetate 
(Arnold,  Abstr.,  1888,  1179)  with  sodium  ethoxide  and  ethyl  iodide  in 
absolute  alcoholic  solution  in  a  reflux  apparatus,  is  a  yellow,  mobile 
oil,  which  distils  without  decomposition  at  134°  under  14  mm. 
pressure,  and  is  hydrolysed  by  concentrated  alcoholic  potassium 
hydroxide  to  oxalic  and  a-methylbutyric  acids  ;  by  dilute  sulphuric  acid 
principally  to  carbon  dioxide  and  methylethylpyruvic  acid. 

Methylethylpyruvic  \_fi-methyl-a-pentanonoic]  acid ,  CHMeEt*CO,C02H, 
forms  white  crystals,  melts  at  30*5°,  boils  at  90°  under  12  mm. 
pressure,  and  is  easily  volatile  in  a  current  of  steam  ;  the  silver  and 
calciurn(  +  2H20) salts  crystallise  in  white  leaflets.  Th e  phenylhydrazone, 
C12H1G02N2,  crystallises  in  slender,  yellow  needles  and  melts  at  130°. 
When  reduced  with  sodium  amalgam  in  aqueous  solution  in  presence  of 
carbon  dioxide,  methylethylpyruvic  acid  yields  fi-methyl-fi-ethyl-lactic 
acid  \a-hydroxy- -methyl  valeric  acid],  CHMeEt*CH(OH)*C02H,  which 
forms  white  crystals,  melts  on  the  hand,  and  deliquesces  rapidly  when 
exposed  to  the  air  ;  the  silver  and  zinc  ( +  2H20)  salts  are  described. 
When  heated  with  90  per  cent,  sulphuric  acid  at  70°  in  a  reflux 
apparatus,  a-hydroxy-/?-methylvaleric  acid  yields  carbon  monoxide 
and  a  brown  oil  which  has  no  aldehyde  properties.  G.  Y. 

New  Method  of  Preparation  of  Esters  of  Mesoxalic  Acid. 
Condensation  with  Esters  of  Cyanoacetic  Acid.  Ch.  Schmitt 
(i Compt .  rend.,  1905,  140,  1400 — 1401.  Compare  Abstr.,  1904,  ii,  42  ; 
Bouveault  and  Wahl,  Abstr.,  1904,  i,  556). — Esters  of  mesoxalic  acid  are 
obtained  with  a  yield  of  60  per  cent,  when  the  corresponding  malonic 
esters  mixed  with  acetic  anhydride  and  ether  are  subjected  to  the 
action  of  a  current  of  the  nitrous  gas  evolved  by  the  action  of  water 
on  acid  nitrosyl  sulphate.  Methyl  and  ethyl  mesoxalates  were  thus 
prepared.  When  ethyl  mesoxalate  (1  mol.)  condenses  with  ethyl- 
cyanoacetate  (1  mol.)  in  presence  of  piperidine,  ethyl  cyanoethylenetri- 
carhoxylate ,  C(C02Et)2*.C(CN)*C02Et,  is  obtained.  It  can  be  recrystal¬ 
lised  from  ether  or  light  petroleum  and  melts  at  25 — 26°.  When 
condensation  takes  place  between  one  molecule  of  the  mesoxalate  and 
two  molecules  of  the  cyanoaeetate,  ethyl  ay-dicyanopropane-a$fiy-tetra- 
carboxylate ,  C(C02Et)2[CH(CN),C02Et]2,  is  obtained.  It  melts  at 
103°  and  is  only  slightly  soluble  in  ether  or  cold  alcohol.  If  a 
solution  of  this  substance  in  85  per  cent,  alcohol  is  subjected  to  the 
action  of  a  current  of  hydrogen  chloride,  a  substance  of  the  composition 
C24H31012N3,  melting  at  99°,  is  obtained  on  evaporation.  The  forma¬ 
tion  of  this  substance  is  represented  by  the  equation 

2C15H180gN2  +  5H20  -  C24H31012N3  +  3CH3-OH  +  3C02  +  NH3. 
Molecular  weight  found  553  (theory  545). 

If  ethyl  dicyanopropanetetracarboxylate  in  alcoholic  solution  is 
treated  with  a  current  of  ammonia,  a  substance,  C23H25OnN3,  is 
obtained  which  melts  at  105 — 106°.  Molecular  weight  found  516 
(theory  519).  H.  M.  D. 

[Formula  for  Aldehyde  Hydrogen  Sulphites.]  Arthur  Rosen¬ 
heim  ( Ber .,  1905,  38,  2005). — A  correction  (compare  Reinking, 
Dehnel,  and  Labhardt,  this  vol.,  i,  261,  and  Rosenheim  and  Sarow, 
this  vol.,  i,  404).  W.  A.  D, 
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Condensation  of  Synthetical  woValeraldehyde  with  Form¬ 
aldehyde.  Richard  Ltchtenstern  ( Monatsh .,  1905,  26,  497 — 504). 
— The  aldol ,  CPr8(CH2*OH)2*COH,  formed  by  the  action  of  1  mol.  of 
zsovaleraldehyde  on  2  mols.  of  formaldehyde  in  presence  of  potassium 
carbonate,  is  obtained  as  an  oil  which  decomposes  when  warmed  under 
15  mm.  pressure.  The  oxime ,  C7H1402!N0H,  forms  clusters  of  crystals, 
melts  at  93°,  and  when  boiled  with  acetic  anhydride  yields  the  diacetyl- 
nitrile,  CPr0(CH2*OAc)*CN,  which  is  a  yellow  liquid  boiling  at 
165 — 168°  under  18  mm.  pressure.  The  aldol  is  reduced,  by  alumin¬ 
ium  amalgam  in  aqueous-alcoholic  solution,  to  the  trihydric  alcohol, 
CPr^(CH2*OH)3,  which  is  a  viscid  liquid  boiling  at  156 — 158°  under 
15  mm.  pressure.  The  triacetate,  C13H2206,  is  a  colourless,  viscid 
liquid  which  boils  at  168 — 170°  under  15  mm.  pressure.  G.  Y. 

Compounds  of  Ketones  with  Ammonia.  Methyl  Ethyl 
Ketone  Ammonia.  Carl  Thomae  [Arch.  Phctrm 1905,  243, 
291 — 294,  294 — 296). — When  a  mixture  of  methyl  ethyl  ketone  with 
twice  its  volume  of  alcohol  is  saturated  with  ammonia  at  intervals 
during  several  weeks,  being  kept  in  the  dark  meanwhile,  and  the 
product  is  allowed  to  evaporate  in  the  air,  methyl  ethyl  ketone  ammonia 
remains  as  an  oil  with  a  composition  corresponding  with  the  formula 
CMeEt(N!CMeEt)2.  In  one  experiment,  which  lasted  |  year,  the  yield 
was  77  per  cent,  of  the  theoretical.  The  substance  appears  to  form 
salts  with  hydrochloric,  oxalic,  and  picric  acids,  but  the  salts  are  very 
unstable.  C.  F.  B. 


Use  of  Oximino-ethers  in  Condensations.  Otto  Diels  and 
Georg  Plaut  (Ber.,  1905,  38,  1917 — 1921.  Compare  Abstr.,  1903, 
i,  400). — The  condensation  between  ethyl  oxalate  and  /I-diketones  or 
their  monoximes  does  not  take  place  at  all  readily,  but  is  considerably 
facilitated  by  the  conversion  of  the  monoxime  into  its  methyl  ether. 

A  good  yield  of  the  methyl  ether  of  a-iso nitrosomethyl  propyl  ketone 
COMe*CEt!N*OMe,  is  obtained  when  an  aqueous  alkaline  solution  of 
the  zsonitroso-compound  is  shaken  with  methyl  iodide  for  15  hours  at 
100°.  It  is  a  colourless  liquid  distilling  at  53 — 54°  under  32  mm. 
pressure,  and  readily  condenses  with  ethyl  oxalate  in  the  presence  of 
ether  and  sodium  ethoxide  (free  from  alcohol),  yielding  ethyl  8- methyl - 
oximino-ay-diketoheptoate,  0Me*NICEt#C0*CH2*C0*C09Et,  which  crys¬ 
tallises  from  light  petroleum  in  stout,  glistening  needles  melting  at 
40—41°  and  dissolving  readily  in  most  organic  solvents. 

Alcoholic  sodium  ethoxide  hydrolyses  the  ester,  yielding  8-methyl- 
oximino-ay-diketoheptoic  acid ,  CsHnCLN,  the  sodium  salt  of  which  has 
an  intense  orange-yellow  colour.  J.  J.  S. 


Relationships  between  Carbohydrates  and  the  Nitrogenous 

Products  of  Metabolism.  Franz  Knoop  and  Adolf  Windaus 

( Beitr .  chem.  Physiol.  Path.,  1905,  6,  392 — 395). — 5-Methyliminazole, 

CMe’NK  .  . 

is  formed  when  a  solution  of  dextrose  is  exposed  to 


1 1 
CH 


•ISP 


sunlight  at  the  ordinary  temperature  in  presence  of  the  strongly  dis¬ 
sociated  compound  Zn(OH)2,4NH3.  It  is  highly  probable  that  methyl- 
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glyoxal  and  formaldehyde  are  produced  as  intermediate  products  and 
then  react  with  the  ammonia :  C3H402  +  CH20  +  2NH3  =  C4HGN2  -f  3H20, 
The  conversion  of  dextrose  into  lactic  acid  by  means  of  alkali  hydr¬ 
oxides  also  consists  in  the  intermediate  formation  of  methylglyoxal 
(compare  also  Buchner  and  Meisenheimer,  this  vol.,  ii,  274). 

The  iminazole  ring  formation  in  plants  may  also  occur  in  an  analogous 
manner,  for  example,  pilocarpine  (Pinner,  Abstr,,  1902,  i,  232,  638), 
histidine  (Pauly,  Abstr.,  1904,  i,  1068),  The  formation  of  purine 
derivatives  may  be  of  a  similar  nature.  J.  J.  S. 

Formation  of  Saccharins  from  Hexoses.  Adolf  Windaus 
(Chem.  Zeit 1905,  29,  564.  Compare  Windaus  and  Knoop,  this  vol., 
i,  381). — Hexoses  are  decomposed  by  alkali  hydroxides  to  two  triose 
molecules,  to  a  tetrose  and  glyeolaldehyde,  or  to  a  pentose  and  form¬ 
aldehyde,  depending  on  the  experimental  conditions  and  the  configura¬ 
tion  of  the  hexose.  The  formation  of  saccharin  has  been  explained  by 
Kiliani  as  due  to  change  of  one  triose  molecule  into  lactic  acid,  and 
subsequent  condensation  of  the  unchanged  aldehyde  group  with  the 
a-C’OH  group  of  the  acid.  The  formation  of  parasaccharin  (a)  and  of 
tsosaccharin  ( b )  may  take  place  in  the  same  manner,  the  acid  being 
formed  by  isomeric  change  of  the  tetrose  or  of  the  pentose  respectively  : 

(a)  OH-CH2-COH  +  0H-CH2-CH2*CH(0H)-C02H  = 

OH*CfVCH(OH)-C(OH)(C02H)*CH2-CH0-OH ; 

(b)  CH00  4-0H»CH2*CH(0H)-CH2*CH(0H)*C02H  = 

0H-CH2-CH(0H)-CH2*C(0H)(C02H)*CH2*0H. 

In  the  formation  of  metasaechario,  the  hexose  undergoes  Wolfs  change 
without  rupture  of  the  carbon  chain:  OH,CH2*[CH*OH]i,COH  — >- 
0H-CH2-CH(0H)-CH(0H)*CH2*CH(0H)-C02H. 

The  formation  of  saccharonic  acid  from  glycuronic  acid  is  explained, 
on  the  same  principle,  by  the  scheme  : 

C02H-[CH-0H]4-C0H  C02H-CH(0H)-C0H  4-  OH*CHMe*C02H-> 

C02  H •  OH(OH) •  CH(OH) •  CMe(OH)* C02H.  G.  Y. 

Circumstances  which  Influence  the  Physical  Condition  of 
Starch.  Jules  Wolff  and  Auguste  Fernbach  ( Compt .  rend.,  1905, 
140,  1403 — 1406.  Compare  this  vol.,  i,  312). — Starch  paste  prepared 
from  potato  starch  is  always  acid  to  phenolphthalein  and  alkaline  to 
helianthin.  From  the  same  sample  of  starch  two  pastes  were  prepared, 
distilled  water  being  used  in  one  case  (A),  ordinary  supply  water  in 
the  other  (B).  On  Recount  of  the  basic  properties  of  the  dissolved 
calcium  carbonate  in  the  supply  water,  the  paste  B  was  found  to  be 
less  acid  to  phenolphthalein,  and  more  alkaline  to  helianthin  than  the 
paste  A.  When  the  two  pastes,  each  containing  4 ‘6  per  cent,  of  starch, 
were  heated  at  120°  for  half  an  hour  and  then  allowed  to  cool,  the 
viscositv  of  A  was  found  to  be  much  smaller  than  that  of  B.  That  the 

•s 

difference  in  viscosity  is  essentially  connected  with  the  difference  in 
the  reaction  towards  phenolphthalein  and  helianthin  was  shown  by  the 
fact  that  the  viscosity  of  the  paste  A  could  be  considerably  increased 
by  adding  small  quantities  of  calcium  (sodium,  potassium)  carbonate  to 
the  distilled  water  used  in  its  preparation. 

In  another  experiment,  the  starch  before  being  used  in  the  prepara- 
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tion  of  the  paste  was  treated  with  very  dilute  hydrochloric  acid  in 
order  to  extract  the  small  quantity  of  calcium  salts  present,  and  was 
then  carefully  washed  with  distilled  water.  The  paste  prepared  from 
such  starch,  after  heating  at  120°  for  half  an  hour,  was  found  to  be 
much  less  viscous  than  the  paste  A. 

The  observations  indicate  that  the  small  quantities  of  salts  of  the 
alkali  and  alkaline  earth  metals  which  accompany  starch  exert 
a  very  considerable  influence  on  the  physical  properties  of  the  pastes 
obtained  from  it  and  are  of  primary  importance  in  connection  with 
the  phenomena  of  liquefaction  and  coagulation.  H.  M.  D. 

Constitution,  Saccharification  and  Reversion  of  Starch 
Paste.  Leon  Maquenne  and  Eugene  Roux  ( Compt .  rend.,  1905,  140, 
1303 — 1308.  Compare  Abstr.,  1903,  i,  6T9  ;  1904,  i,  17,  227,  294  ; 
this  vol.,  i,  262,  328,  and  Fernbach  and  Wolff,  Abstr.,  1904,  i,  374  ; 
1905,  i,  164,  312). — It  is  shown  that  natural  starch  grains  consist  of 
two  substances,  the  principal  one  being  amylocellulose,  which  is 
partially  soluble  in  water  at  100°  and  entirely  soluble  when  heated 
with  water  under  pressure.  This  substance  in  solution  gives  the 
characteristic  blue  colour  with  iodine,  and  is  transformed  integrally 
into  dextrose  by  malt  diastase,  but  in  the  solid  state  is  unaffected  by 
either  of  these  reagents.  Amylocellulose  may  exist  in  either  the 
liquid  (soluble)  or  solid  (insoluble)  state  within  a  certain  range  of 
temperature  and  in  presence  of  excess  of  water.  The  liquid  form 
is  produced  by  heating  with  water  under  pressure,  and  the  solid  form 
(which  may  be  a  kind  of  crystalline  form  of  the  substance,  or  a  poly- 
meride  of  the  liquid  form)  by  cooling  the  solution  so  produced.  The 
separation  of  the  solid  form  under  the  latter  condition  is  what  has  so 
far  been  known  as  “  reversion.’’ 

The  second  constituent  is  amylopectin ,  a  mucilaginous  substance, 
which  gives  no  colour  with  iodine  and  dissolves  in  extract  of  malt 
without  producing  a  reducing  sugar.  The  gelatinisation  of  starch  by 
boiling  water  or  alkalis  is  due  to  the  presence  of  amylopectin,  and  the 
initial  liquefaction  of  starch  paste  on  the  addition  of  malt  extract  is 
due  to  the  action  of  a  liquefying  enzyme  ( amylopectinase )  contained  in 
the  malt  extract  in  addition  to  ordinary  diastase  (amylase).  “  Arti¬ 
ficial  ”  starch  differs  from  the  natural  material  only  in  the  absence  of 
amylopectin.  The  presence  of  amylopectin  retards  the  separation  of 
the  solid  form  of  amylocellulose  (reversion)  both  in  the  starch  grain 
and  in  starch  paste.  T.  A.  H. 

Acetyl  Derivatives  of  Starch  and  Cellulose.  Charles  F. 
Cross,  Edward  J.  Bevan,  and  John  Traquair  ( Chem .  Zeit 1905, 
29,  527 — 528.  Compare  Trans.,  1904,  85,  691). — The  extent  of  the 
action  of  glacial  acetic  acid  on  starch  at  100 — 105°  is  proportional  to 
the  time  of  heating  and  to  the  ratio  between  acid  and  carbohydrate. 
The  acetyl  compounds  formed  during  the  earlier  stages  of  the  action 
are  insoluble  in  water,  whilst  those  formed  at  the  later  stages  are 
soluble. 

The  action  of  glacial  acetic  acid  on  cellulose  is  similar  to  that  on 
starch.  A.  McK. 
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Formation  of  Sulphuric  Esters  in  the  Nitration  of  Cellulose 
and  their  Influence  on  Stability.  C.  Napier  Hake  and  Reginald  J. 
Lewis  (J.  Soc.  Chem.  Ind .,  1905,  24,  374 — 378). — The  authors  have 
made  a  number  of  experiments  with  a  view  to  determining  the  causes 
which  are  responsible  for  the  deterioration  of  explosives  containing 
gun-cotton ;  they  attribute  the  deterioration  to  the  presence  of 
sulphuric  esters  of  cellulose  derived  from  the  latter  by  replacement  of 
hydroxyl  groups  by  the  group  -S04H  (compare  Cross,  Bevan,  and 
Jenks,  Abstr.,  1901,  i,  672).  They  draw  the  conclusion  that  sulphuric 
acid  chemically  combines  with  cellulose  during  nitration  to  form  esters 
which  decompose  into  esters  of  a  more  stable  character,  partly  by 
hydrolysis  during  washing,  and  partly  during  storage  of  the  finished 
product.  The  difficulty  of  eliminating  these  esters  explains  the  erratic 
behaviour  frequently  observed  in  explosives  exposed  to  tropical 
climatic  conditions.  P.  H. 

Acetosulphates  of  Cellulose.  Charles  F.  Cross,  Edward  J. 
Bevan,  and  John  F.  Briggs  ( Ber .,  1905,  38,  1859 — 1865.  Compare 
Abstr.,  1901,  i,  672). — Air-dried  cotton  wool  (16  grams)  is  stirred  for 
20  minutes  with  100  c.c.  of  a  mixture  containing  equal  parts  of  glacial 
acetic  acid  and  acetic  anhydride  and  4*5  per  cent,  of  sulphuric  acid 
at  30°  ;  after  one  hour,  the  reaction-mixture  is  poured  into  water, 
when  the  hydrate  of  “  normal  ”  cellulose  acetosulphate  separates  as  a 
semi-transparent,  gelatinous  mass,  which,  after  drying  in  air  at  the 
ordinary  temperature,  contains  about  8  per  cent,  of  moisture,  is 
completely  soluble  in  warm  alcohol,  and  decomposes  with  formation  of 
sulphuric  acid  on  prolonged  heating  or  warming  with  alcohol. 
“  Normal  ”  cellulose  acetosulphate ,  (C6H7O2)4(OAc)]0SO4,  obtained 

by  drying  the  hydrate  carefully  at  90°,  is  hydrolysed  by  potassium 
hydroxide  in  93  per  cent,  alcohol,  forming  cellulose  sulphate ,  which  is 
soluble  in  water. 

If  more  than  5  per  cent,  of  sulphuric  acid  is  present  in  the  acetic 
acid- anhydride  mixture,  a  soluble  hydrate  is  formed  along  with  the 
hydrate  of  the  normal  ester.  This  has  colloidal  properties,  can  be 
obtained  as  a  gelatinous  precipitate  by  salting  out,  and  contains  a  larger 
proportion  of  S04  than  does  the  normal  ester.  If  less  than  4  percent, 
of  sulphuric  acid  is  used,  an  acetosulphate  is  formed  which  contains 
less  S04  than  the  normal  ester,  and  is  insoluble  in  alcohol  but  soluble 
in  acetone.  G.  Y. 

Employment  of  Metal-ammonium  Compounds  in  Organic 
Chemistry ;  Formation  of  Primary  Amines.  Paul  Lebeau 
( Compt .  rend .,  1905,  140,  1264 — 1266.  Compare  this  voi.,  i,  401). 
— The  reaction  between  the  metal-ammonium  compounds  and  the  halogen 
derivatives  of  the  fatty  hydrocarbons  probably  takes  place  in  two 
stages.  In  the  first  stage,  the  metal-ammonium  compound  is  converted 
into  the  corresponding  amide  and  this  then  reacts  with  another 
molecule  of  the  halogen  compound  with  the  formation  of  a  primary 
amine.  For  the  reaction  between  methyl  chloride  and  sodammonium 
the  equations  are  :  CII3C1  +  2NaNH3  =  CH4  +  NaNH2  +  NaCl  NH3  ; 
CH3C1  +  NaN H2  =  CH3*NH2  +  Nad.  In  accordance  with  this,  it  is 
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found  that  whereas  sodamide  has  no  action  on  the  alkyl  haloids  at  the 
ordinary  temperature,  reaction  readily  takes  place  in  liquid  ammonia. 
The  quantitative  investigation  of  the  reaction  between  sodamide  and 
normal  propylamine  shows  that  these  react  in  molecular  proportions  in 
accordance  with  the  second  equation.  H.  M.  D. 

Reaction  of  Ammonia  with  Commercial  Calcium  Carbide. 

Roberto  Salvadori  ( Gazzetta ,  1905,  35,  i,  236 — 240.  Compare  Abstr., 
1903,  i,  11). — At  a  temperature  of  about  650°,  calcium  carbide  and 
ammonia  begin  to  react  according  to  the  equation  CaC2  +  4NH3  — 
CaCN2  +  NH4CN  +  4H2.  The  re  >ction  takes  place  in  two  stages,  in  the 
first  of  which  the  calcium  carbide  and  the  nitrogen  formed  by  the 
decomposition  of  the  ammonia  interact  forming  calcium  cyanamide  : 
CaC2  +  N,2  =  CaCN2  +  C.  The  carbon  thus  liberated  then  acts  on  the 
ammonia,  giving  ammonium  cyanide  and  hydrogen.  The  sample  of 
carbide  employed  in  the  author’s  experiments  contained  only  78*22 
per  cent,  of  calcium  carbide,  the  principal  impurities  being  sulphur, 
silica,  aluminium,  iron,  and  magnesium,  with  traces  of  phosphorus, 
nitrogen,  and  carbon  in  the  form  of  graphite  ;  the  residue  insoluble  in 
hydrochloric  acid  amounted  to  T73  per  cent.  T.  H.  P. 

Guanidine  Picrolonate.  Martin  Schenck  ( Zeit .  physiol .  Chem., 
1905,  44,  427). — It  is  possible  to  separate  guanidine  from  arginine  and 
histidine  by  the  use  of  picrolonic  acid,  guanidine  picrolonate, 

CN3H5*Ci0HsN4O6, 

being  relatively  soluble  in  alcohol.  W.  D.  H. 

Explosive  Mercury  Compounds.  Karl  A.  Hofmann  (Ber., 
1905,38,1999 — 2005.  Compare  Abstr.,  1898,  i,  635  ;  1899,  i,  97, 
485  ;  1900,  i,  383,  384,  618). — Chloratodmier  cur  acetaldehyde, 

ClOg’Hg’CHg'CHO, 

obtained  by  adding  alcoholic  acetaldehyde  to  a  solution  of  mercuric 
oxide  in  aqueous  chloric  acid,  crystallises  in  colourless,  lustrous  prisms 
and  is  exceedingly  explosive,  even  when  covered  with  water  ;  on  warming 
with  sodium  hydroxide  and  potassium  cyanide,  it  gives  the  character¬ 
istic  smell  of  aldehyde  resin.  Chloralotrimer  cur  acetaldehyde , 

C103*Hg*C(Hg20)’CH0, 

obtained  by  passing  acetylene  into  an  aqueous  solution  of 
mercuric  chlorate  or  of  a  mixture  of  mercuric  nitrate  and  sodium 
chlorate,  is  slightly  less  explosive,  and  when  digested  with  3  per 
cent,  hydrochloric  acid  gives  trichluromercuracetaldehyde ,  C2HHg3Cl30. 

Perchloratomer  cur  acetaldehyde ,  obtained  by  passing  acetylene  into  an 
aqueous  solution  of  mercuric  perchlorate,  is  less  sensitive  to  shock  than 
the  corresponding  chlorate. 

Pyridine  gives  with  an  aqueous  solution  of  mercuric  chlorate  the 
additive  compound ,  2C5H6N,Hg(C103)2,  which  crystallises  in  colourless 
needles  ;  the  perchlorate ,  2C5H5N,Hg(Ci04)2,  forms  concentric 

aggregates  of  thick  needles.  Both  these  salts  explode  when  heated, 
but  are  not  sensitive  to  shock  ;  they  are  at  once  decomposed  by 
aqueous  sodium  hydroxide. 
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On  passing  acetylene  into  an  aqueous  solution  of  mercury  potass¬ 
ium  nitrite,  a  reddish-yellow  precipitate  having  the  composition 
C4H6Hg30(.N2  is  obtained  ;  its  nature  is  uncertain.  Using  a  solution 
of  mercuric  nitrate  with  an  excess  of  potassium  nitrite  in  ice-cold 
water  containing  1  per  cent.  of  nitric  acid,  nitritodimer  cur  acetaldehyde, 
N02*Hg‘CHg‘CHO,  is  obtained  as  a  bright  yellow  explosive  powder; 
that  the  product  is  a  nitrite  is  shown  by  its  behaviour  with 
sulplianilic  acid  or  a-naphthylamine  in  presence  of  acetic  acid  and 
hydrochloric  acid.  W.  A.  D. 


Derivatives  of  cycZoButane.  Richard  Willstatter  and 
Wolfgang  von  Schmaedel  (Ber.,  1905,  38,  1992—1999). — cyclo- 

Butyl  trimethyl  ammonium  iodide ,  CH2<\^jj2^>CH,NMe3I,  obtained 

by  methylating  c^/cZobutylamine,  crystallises  from  acetone  in  slender, 
white  needles  and  decomposes  at  256 — 257°.  When  the  correspond- 

r\  t  r 

ing  hydroxide ,  CH2<^Qjj2^>CH'NMe3*OH,  is  distilled,  it  gives  a 

^  trimethylamine,  methyl  alcohol, 


mixture  of  cyclo butene,  I  *  M  , 

UHg’Cxi 


and  cyclo butyldimethylamine,  CH2<^g2^CH*NMe2 ;  the  latter 

boils  at  97—98°  (corr.)  and  gives  a  well-defined  aurichloride  and 
picrate.  The  cjc\obutene  is  a  gas  which  is  absorbed  by  chloroform  and 
combines  additively  with  bromine,  forming  the  dibromide ,  C4H6Br2, 
which  boils  at  69*5°  under  24  mm.  and  at  171 — 174°  (corr.)  under  the 
ordinary  pressure,  solidifies  at  —  2°,  and  melts  at  1 — 4° ;  the  liquid  has 
a  sp.  gr.  1*972  at  0°/4°  and  does  not  readily  combine  with  aliphatic 
amines.  Some  aS-butadiene  dibromide,  CH2Br*CH!CH‘CH2Br 
(Thiele,  Abstr.,  1900,  i,  2),  is  formed  together  with  the  foregoing 
dibromide,  and  may  be  separated  from  it  by  the  action  of  dimethyl- 
amine,  which  converts  it  into  aS-tetramethyldiamino- AP-bute?ie, 

NMe2-CH2-CH:CH-CH2*lSrMe2  • 

this  boils  at  39 — 40°  under  24 — 25  mm.  and  at  166 — 169°  (corr.) 
under  the  ordinary  pressure. 

cyclo  Butene  dibromide  is  attacked  by  quinoline  only  at  high  tempera¬ 
tures,  when  red  condensation  products  are  principally  formed  ;  a  little 
butadiene  is  evolved.  On  heating  cyc/obutene  dibromide  with  powdered 

CBr*  CH 

potassium  hydroxide  at  100 — 105°,  A1-6romocyclo6w^erte,  I  '  I  , 

is  obtained  ;  it  boils  at  92*5 — 93*5°  (corr.),  has  a  sp.  gr.  1*524  at 
0°/4°,  and  on  oxidation  with  potassium  permanganate  in  neutral 
alcoholic  solution,  followed  by  oxidation  of  the  intermediate 
product  with  chromic  acid,  gives  succinic  acid.  The  oxidation  probably 
takes  place  thus  : 

CBr :  CH  OH-CBr-CH-OH  CO— CO 

i  i  — >-  I  i  — v  i  i  — > 

ch2*ch2  ch2-ch?  ch2-ch2 

When  cycfobutene  dibromide  is  heated  with  potassium  hydroxide 
above  210°,  acetylene  is  the  principal  product.  W.  A.  D. 


?02H  (j102H 

ch2— ch2 
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c^cfoOctenes.  Richard  Willstatter  and  Hans  Veraguth  ( Ber ., 
1905,  38,  1975 — 1984). — On  methylating  des-dimethylgranatanine 
(this  voh,  i,  543),  decomposing  the  resulting  methiodide  with  silver 
oxide,  and  distilling  the  quaternary  base, 

CH^^2,^^2,^^2'Sc!H,NMe  *OH 

obtained,  methylamine  and  water  are  eliminated,  and  a  cyclooctadiene , 
CgHr?,  produced  ;  it  is  a  colourless  oil,  which  boils  at  39*5°  under  16 '5 
mm.  pressure,  has  a  sp.  gr.  0’889  at  0°/4°,  decolorises  potassium  perman¬ 
ganate  solution,  and  rapidly  polymerises  at  the  ordinary  temperature. 
JDicyv\ooctadiene ,  C](3H2i,  formed  in  this  way,  crystallises  from  light 
petroleum  in  rosettes  of  thin  leaflets,  softens  at  106°,  and  melts  at 
114°;  a  second  polymeride,  (CgH^)*,  is  also  formed,  which  is  insoluble 
in  ether,  crystallises  from  xylene  in  microscopic  cubes,  and  melts  above 
300°. 

cyclo Octadiene  dibromide ,  C8H12Br2,  obtained  by  gradually  adding 
bromine  dissolved  in  chloroform  to  cyc/ooctadiene  dissolved  in  the  same 
solvent,  boils  at  142 — 143°  under  14  mm.  pressure;  bromocyclo- 
octadiene ,  CsHnBr,  which  is  formed  at  the  same  time,  boils  at 
93’5 — 94*5°  under  17  mm.  pressure.  Attempts  to  prepare  a  cyclo- 
octatriene,  CSH10,  by  the  action  of  quinoline  on  either  of  the  foregoing 
bromo-derivatives,  gave  always  mixtures  of  the  diene  and  triene.  By 
heating  the  crude  dibromide  with  dimethylamine  dissolved  in  benzene 
for  five  hours  at  130 — 140°,  a  mixture  of  isomeric  dimethylaminocyclo - 
octadienes ,  C8Hn*NMe2,  is  obtained,  distilling  between  64°  and  79° 
under  1 1  mm.  pressure  ;  the  derived  methiodides  differ  in  their  solu¬ 
bility  in  alcohol.  The  more  soluble  methiodide  yields  a  quaternary  base , 
which  on  distillation  gives  a  cyclo octatriene,  C8H10,  boiling  at  36 — 40° 
under  13  mm.  pressure. 

It  is  probable  that  the  hydrocarbons  considered  by  Dobner  (Abstr., 
1902,  i,  598  ;  1903,  i,  149)  to  be  cycfooctadiene  and  its  derivatives  are 
not  really  of  this  nature.  W.  A.  D. 


Nitration  of  Fluorobenzene.  II.  Arnold  F.  Holleman  (Rec. 
Irav.  Chim.y  1905,  24,  140 — 146). — The  author  has  redetermined  the 
relative  proportions  in  which  the  o-,  m-,  and  ^-fluoronitrobenzenes  are 
formed  by  the  nitration  of  fluorobenzene  under  the  conditions  already 
described  (Abstr.,  1904,  i,  486).  o-Fluoronitrobenzene  (compare 
M.  Holleman,  this  vol.,  i,  424)  can  be  estimated  by  conversion  into 
o-nitroaniline  by  heating  it  in  a  sealed  tube  with  a  solution  of 
ammonia,  in  presence  of  alcohol  and  calcium  chloride  (to  prevent 
erosion  of  the  tube  by  the  ammonium  fluoride  formed),  the  meta* 
isomeride  remaining  almost  unaffected  by  this  treatment.  The  greater 
part  of  the  p-fluoronitrobenzene  is  first  separated  from  the  crude 
product  by  crystallisation  and  the  remainder  estimated  by  conversion 
into  £>-nitroanisole  as  already  described  ( loc .  cit .).  The  crude  nitration 
product  was  found  to  contain  87*4  per  cent,  of  ^-fluoronitrobenzene, 
12*4  per  cent,  of  the  ortho-isomeride,  and  0*2  per  cent,  of  the  meta¬ 
compound.  The  inaccuracy  of  the  results  previously  given  is  due  to 
the  assumption  then  made  that,  under  the  conditions  employed,  the 
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whole  of  the  ^-fluoronitrobenzene  is  converted  into  ^-nitroanisole, 
which  is  now  found  not  to  be  the  case.  T.  A.  H. 

Two  Aromatic  Nitroso  compounds  [m-Dinitrosobenzene. 
and  m-Nitronitrosobenzene].  Friedrich  J.  Alway  and  Ross  A. 
Gortner  ( Ber .,  1905,  38,  1899 — 1901). — m-Dinitrosobenzene , 
C0H4(NO)2,  prepared  by  the  reduction  of  m-dinitrobenzene  in  alcoholic 
solution  with  zinc  dust  and  acetic  acid  below  0°  and  distilling  the 
product  with  steam,  forms  a  yellow  powder  melting  at  146  5°  to  a 
green  liquid  and  subsequently  decomposing.  The  later  fractions  of 
the  distillate  yield  crystals  which  are  solid  solutions  of  m-nitronitroso- 
benzene  (Abstr.,  1903,  i,  690)  in  m-dinitrobenzene.  E.  F.  A. 

Oxidation  of  Naphthalene  to  Phthalic  Acid  by  Concentrated 
Sulphuric  Acid  in  presence  of  Oxides  or  Salts  of  Rare  Metals. 

Hugo  Ditz  ( Chem .  Zeit.}  1905,  29,  581 — 582). — A  mixture  of  25 
grams  of  naphthalene,  375  grams  of  concentrated  sulphuric  acid,  and 
15  grams  of  the  oxides  formed  by  heating  the  oxalates  of  the  rare 
metals  obtained  in  the  manufacture  of  thorium  nitrate  was  heated  in 
a  retort.  At  220°,  there  was  a  copious  evolution  of  sulphur  dioxide 
and  carbon  dioxide,  and  at  230°  the  liquid  commenced  to  boil ;  at 
230 — 300°,  the  distillate  consisted  of  phthalic  anhydride  and  a  brown 
liquid,  but  above  300°  of  the  anhydride  only.  A  further  quantity  of 
phthalic  anhydride  was  obtained  by  heating  the  liquid  distillate  with 
5  grains  cf  the  oxide  mixture.  The  yield  of  phthalic  anhydride  was 
not  increased  by  the  use  of  a  greater  proportion  of  the  oxides,  or  by 
alteration  of  the  order  of  mixmg  the  naphthalene,  sulphuric  acid,  and 
oxides. 

The  oxidation  of  naphthalene  to  phthalic  anhydride  takes  place  less 
easily,  and  probably  with  a  smaller  yield,  in  presence  of  the  oxides  of 
the  rare  metals  than  in  presence  of  mercuric  oxide,  but  the  oxides 
of  the  rare  metals  are  the  more  easily  recovered  from  the  reaction 
residue.  G.  Y. 

Synthesis  in  the  Anthracene  Series.  Condensation  of 
Dihydrorsobenzofuran  Derivatives  into  9:10-  Substituted 
Anthracene  Derivatives.  Alfred  Guyot  and  J.  Catel  ( Gompt . 
rend .,  1905,  140,  1460 — 1464.  Compare  this  vol.,  i,  226). — 
1:1:  2-Triphenyl-l  :  2-dihydro^obenzofuran  is  readily  converted  by  the 
action  of  concentrated  sulphuric  acid  into  9  : 10-diplnnylanthracene, 
the  following  equations  representing  the  probable  course  of  the 

reaction  :C6H4<^P>0  +  H20 

CPh 

2H20  +  C6H4<£ph>C6H4. 

1  : 2-Diphenyl-l  :  2-dihydroi‘sobenzofuran  and  its  isomeride,  1  :  1-di- 
phenyl-1  :  2-dihydrowobenzofuran,  similarly  yield  9-phenylanthraeene  ; 
1:1:  2-triphenyl-2-dimethylaminophenyldihydroisobenzofuran  and  its 
isomeride  yield  9:9: 10-triphenyl-10-dimethylaminophenyl-9  : 10-di- 
hydroanthracene,  which  yields  the  two  stereoisomeric  forms  of 
9  :  10-tetramethyldiaminodiphenyl-9  :  10-diphenyldihydroanthracene 
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(compare  this  vol.,  i,  188,  270)  on  heating  in  acetic  acid  solution  with 
dimethylaniline  ;  o-benzhydryltriphenylcarbinol  yields  9  : 10-diphenyl- 
anthracene  ;  o-dibenzhydrylbenzene  and  its  isomeride,  the  carbinol , 
OH*CH2*OgH4*CPh2OH,  yield  9-phenylanthracene. 

The  carbinol ,  OH*CH2*C6H4*CPh.2*OH,  is  obtained  from  the  phtlialide 
by  the  action  of  magnesium  phenyl  bromide,  and  yields  1  :  1  -diphenyl- 


1  :  2-dihydroisobenzofuran , 


C,;H4< 


ch2 

CPh 


>0,  on  simple  dehydration. 

2 


M.  A.  W. 


Reduction  of  Nitro-derivatives  with  Sodium  Hyposulphite. 

Jules  Aloy  and  Rabaut  (Bull.  Soc.  chim ,,  1905,  [iii],  33,  654  —  655. 
Compare  Abstr.,  1904,  i,  870,  and  this  vol.,  i,  429). — The  authors  find 
that  nitrobenzene,  a-nitronaphthalene,  o~  and  ^-nitrophenols,  and 
nitromethane  can  be  reduced  to  the  corresponding  amines  by  the  use 
of  sodium  hyposulphite.  The  latter  reagent  also  reduces  inorganic 
nitrites  in  presence  of  alkalis,  forming  ammonia,  but  does  not  attack 
nitrates.  T.  A.  H. 


Aminocycfopropane.  Nic.  M.  Kijner  (J.  Buss.  Phys.  C hem.  Soc., 
1905,  37,  304 — 31 7.  Compare  Abstr.,  1901,  i,  509). — Aminocv/c/o- 
propane,  obtained  previously  by  the  author  (loc.  cit.),  has  been  further 
studied.  It  boils  at  49 '5 — 50°  under  760  mm.  pressure,  has  the  sp.  gr. 
0*8343  at  0°/0°  and  0 '81 3 1  at  20°/0°  and  nD  1’4210  at  20°.  The 
hydrobromide ,  C3H5*NH2, HBr,  is  readily  soluble  in  water  or  alcohol, 
and  crystallises  from  the  latter  alone  or  mixed  with  ether  in  needles 
melting  at  153*5 — 155°.  The  aurichloride}  C3H8NC1,AuC13,H20,  crys¬ 
tallises  in  quadratic  plates  readily  soluble  in  water.  The  corresponding 

CH 

benzenesulphonamide,  ^^_2^>CH*N(S02Ph)2,  crystallises  from  alcohol 

in  prismatic  needles  melting  at  119*5 — 120°.  BenzoylaminocycXopro- 
paiie,  C3H5*NHBz,  crystallises  from  methyl  or  ethyl  alcohol  in  long 
needles  melting  at  98*5°. 

CH 

Phenylcyclopropylcarbamide ,  NHPh’CO’NH*CH<^^2,  crystallises 

from  methyl  alcohol  in  prismatic  needles  melting  at  153°. 

Phenylcyclopropylthiocarbamide ,  NHPh'CS’NH*  C3H5,  separates 
from  methyl  alcohol  in  many-faced  crystals  melting  at  123 — 123*5° 
and  dissolves  readily  in  benzene,  but  only  slightly  in  light  petroleum. 

At  the  ordinary  temperature,  an  aqueous  solution  of  aminocycfo- 
propane  readily  reduces  freshly  precipitated  silver  oxide  suspended  in 
water,  and  alkaline  permanganate  is  rapidly  decolorised  by  it.  Oxida¬ 
tion  of  aminoc?/cA>propane  with  chromic  acid  yields  acraldehyde,  but  if 
the  oxidation  is  effected  in  presence  of  sulphuric  acid,  only  ethylene 
and  carbon  dioxide  are  formed,  the  reaction  in  this  case  being  probably 
expressed  by  the  scheme  : 


+  CO 


2* 


CH-NH,  9H->CO  «=• 

CH,-^  •  (JIT/  CH/O  (JIL, 

Treatment  of  the  amine  with  nitrous  acid  yields  allyl  alcohol. 

T.  H.  P, 
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Hydrofluorides  of  some  Anilides  and  Substituted  Anilines. 

Rudolf  F.  Weinland  and  H.  Lewkowitz  (Zeit.  anorg .  Chem .,  1905, 
45,  39 — 51). — The  following,  mostly  well-crystallised,  strongly  acid 
substances,  were  prepared:  from  acetanilide,  NHPhAc,HF ;  ^from 
^-acetotoluide,  C6H4Me*NHAc,HF ;  from  benzanilide,  NHPhBz,HF  ; 
from 2>hydroxyacetanilide,  OH’CgH^NHAc^HF^HgO  ;  from  j9-meth- 
oxyacetanilide,  OMe*CriH4*lS[HAc,HF ;  from  j9-ethoxyaeetanilide, 
0EPC6H4-NHAc,HF,H20  and  also  0Et*Cf)H4*RHAc,3HF,2H20 ; 
from  ^-bromoacetanilide,  0(.H4Br*NHAc,HF,H20.  In  air,  these  sub¬ 
stances  lose  hydrofluoric  acid,  and  in  pure  water  or  alcohol  dissociation 
is  complete.  The  following  crystalline  hydrofluorides  of  the  parent 
amines  of  the  above  anilides  were  prepared  :  (1)  from  aniline, 
NH2Ph,HF,l^H20,  NH2Ph,2HF,  and  NH2Ph,3HF  1H20 ;  (2)  from 
^-aminophenol,OH*C6H4*NH2,3HF,l|H20 ;  (3)from/>aminophenetole, 
OEt*CrtH  *NH9,2HF  :  (4)  from  »-aminobenzoic  acid, 

NH2*C6H4*C02H,2HF  * 

(5)  from  jt?-bromoaniline,  C0H4Br*NH2,3HF,H2O  ;  (6)  from  o-,  m-,  or 
^-nitroaniline,  N02*C6H4*NH2,3HF,H20.  D.  H.  J. 

[Thioanilines.]  Oscar  Hinsberg  (. Ber 1905,  38,  1901 — 1902). 
— The  author  emphasises  that,  as  previously  shown  (this  vol.,  i,  339), 
on  fusing  together  aniline,  aniline  hydrochloride,  and  sulphur  at 
170 — 180°  a  mixture  is  obtained  of  diphenylamine,  dithioaniline, 
melting  at  76 — 77°,  Merz’s  thioaniline,  and  a  thioaniline  melting  at 
58°  (compare  Hofmann,  this  vol.,  i,  427).  The  colourless  dithioaniline 
described  by  Hofmann  (Abstr.,  1895,  i,  132),  melting  at  80°  and  form¬ 
ing  an  acetate  melting  at  205°,  is  not  identical  with  the  yellow  dithio¬ 
aniline,  which  melts  at  76 — 77°  and  forms  an  acetate  melting  at  182°. 

E.  F.  A. 

Action  of  Aniline  on  Ethylcarbylamine  Dibromide. 

H.  Guillemard  ( Bull .  Soc.  chim .,  1905,  [iii],  33,  652 — 654.  Compare 
Abstr.,  1904,  i,  563). — When  aniline,  dissolved  in  chloroform,  is  added 
to  a  solution  of  ethylcarbylamine  dibromide  in  the  same  solvent, 
aniline  hydrobromide  is  precipitated,  and,  on  evaporating  the  mother 
liquor  and  washing  the  residue  with  ether,  diphenylethylguanidine 
hydrobromide  is  obtained,  which  crystallises  in  colourless  needles,  melts 
at  180 — 182°,  and,  on  treatment  with  potassium  hydroxide  and  sub¬ 
sequent  extraction  with  ether,  yields  the  free  base,  NEt!C(NHPh)2, 
in  the  form  of  a  viscous,  faintly  yellow,  alkaline  syrup,  which  boils 
and  decomposes  at  145 — 147°  under  50  mm.  pressure. 

Diphenylethylguanidine  reacts  with  carbon  disulphide,  forming 
s-diphenylthiocarbamide  and  ethylthiocarbimide,  and  with  water  only, 
at  250°,  yielding  diphenylcarbamide  and  ethylamine  with  the  second¬ 
ary  products  aniline  and  carbon  dioxide ;  with  solution  of  potassium 
hydroxide  in  water,  the  hydrolysis  goes  more  easily  and  no  secondary 
products  are  formed. 

Ethylcarbylamine  dibromide  reacts  in  a  similar  manner  with  other 
primary  and  secondary  amines.  T.  A.  H. 
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Products  of  the  Action  of  Magnesium  Organic  Compounds 
on  Alkylidene  Bases.  M  ax  Busch  and  Arthur  Rinck  ( Ber .,  1905, 
38,  1761 — 1772.  Compare  Abstr.,  1904,  i,  663). — When  a-anilino- 
ethylbenzene,  NRPh’CHPhMe,  is  oxidised  in  acetone  solution  with 
potassium  permanganate,  a  yellow  oil  is  obtained,  which  is  probably 
acetophenonean.il ,  KPhICMePh,  as  it  is  rapidly  decomposed  by  dilute 
sulphuric  acid  into  aniline  and  acetophenone.  On  heating  a-anilino- 
ethylbenzene  hydrochloride  with  aniline  hydrochloride  at  210 — 220°, 
it  is  transformed  into  p -aminodiphenylethane,  CHMePh*C6H4*NH2,  a 
brown  oil,  which  gives  a  sutyhate  crystallising  in  white  needles  and 
melting  at  206 — 207°;  the  benzoyl  derivative,  CHMePh*C6H4*NBBz, 
crystallises  from  alcohol  in  white  leaflets  and  melts  at  128°. 

a-Anilinopropylbenzene ,  NHPh*CHEtPh,  prepared  from  benzylidene- 
aniline  and  magnesium  ethyl  iodide,  forms  a  slightly  yellow,  viscid  oil 
and  boils  at  192°  under  20  mm.  pressure;  the  nitrate ,  C15Hl7N,HN03, 
crystallises  in  transparent  needles  or  prisms  and  melts  at  174°;  the 
hydrochloride  forms  long,  white  needles  and  melts  at  187°. 

a- Anilinobutylbenzene ,  NHPh*CHPraPh,  prepared  from  benzylidene- 
aniline  and  magnesium  propyl  iodide,  boils  at  200°  under  20  mm.  pres¬ 
sure  ;  the  nitrate  forms  large,  colourless  crystals  melting  at  168° ;  the 
hydrochloride  forms  slender,  white,  silky  needles  and  melts  at  205°. 

aL-Anilinoisohexylbenzene ,  NHPh*CHPh'CH2*CH2PrP,  prepared  from 
benzylideneaniline  and  magnesium  isoamyl  iodide,  boils  at  212 — 215° 
under  20  mm.  pressure  and  forms  a  viscid  oil  with  a  blue  fluorescence  ; 
the  nitrate  crystallises  from  dilute  alcohol  in  white  needles  and  melts 
at  155°;  the  hydrochloride  melts  at  206°. 

a-Anilino-a/^-diphenylet/ume,  NHPh*CHPh*CH2Ph,  from  benzyl¬ 
ideneaniline  and  magnesium  benzyl  chloride,  crystallises  from  alcohol 
in  colourless,  prismatic  needles,  melts  at  56°,  and  boils  at  247 — 248° 
under  18  mm.  pressure;  the  nitrate  forms  colourless,  prismatic  crystals 
and  melts  at  132°;  the  hydrochloride  forms  aggregates  of  needles, 
melts  at  192°,  and  when  heated  with  aniline  hydrochloride  is  trans¬ 
formed  largely  into  stilbene,  p -aminotriphenylethane, 

CH2Ph-CHPh-C6H4-NH2, 

being  formed  only  to  the  extent  of  10  per  cent,  of  the  theoretical 
quantity ;  the  hydrochloride  of  the  base  crystallises  in  colourless 
needles  and  melts  at  230°. 

Anilinodiphenylmetlmne ,  NHPh*CHPh2,  prepared  from  benzylidene¬ 
aniline  and  magnesium  phenyl  bromide,  crystallises  from  absolute 
alcohol  in  colourless,  prismatic  needles,  melts  at  58°,  and  boils  at 
232 — 234°  under  20  mm.  pressure;  the  nitrate  melts  at  160°.  When 
the  hydrochloride  of  the  base  is  heated  with  aniline  hydrochloride  for 
6  hours  at  210°,  jo-aminotriphenyl methane  is  obtained  with  a  yield  of 
85  per  cent,  of  the  theoretical. 

p -Toluidinodiphenylme  thane,  CHPb2*NH*C6H4Me,  prepared  from 
benzylidene-^-toluidine  and  magnesium  phenyl  bromide,  crystallises 
from  absolute  alcohol  in  lustrous  prisms,  melts  at  91°,  and  boils  at 
237 — 238°  under  15  mm.  pressure  ;  the  hydrochloride  forms  slender, 
white  needles  and  melts  at  196°.  o-ToluidinodijAienylmethane ,  prepared 
in  a  similar  manner  from  benzylidene-o-toluidine,  crystallises  from 
absolute  alcohol  in  short  prisms,  melts  at  84°,  and  boils  at  228 — 234° 

oo  2 
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under  12  mm.  pressure;  the  hydrochloride  forms  sheaves  of  thick 
needles,  melts  at  142°,  and  when  heated  with  o-toluidine  hydrochloride 
gives  diphenyl-,p-aminotolylmethane1  CHPh2*C0H4Me*NH2.  This  base  is 
isolated  in  the  form  of  the  sulphate ,  which  crystallises  from  alcohol  or 
dilute  sulphuric  acid  in  slender,  white  needles  and  melts  at  151°. 
Tolyldiphenyl-^-benzoylaminomethane  crystallises  from  alcohol  in  small, 
white,  transparent  prisms  and  melts  at  187°. 

o-Anisidinodiphenylmethane ,  CHPh2‘NH*C6H4*OMe,  prepared  from 
benzylidene-o-anisidine  and  magnesium  phenyl  bromide,  crystallises 
from  alcohol  in  transparent  prisms,  melts  at  92°,  boils  at  244 — 245° 
under  15  mm.  pressure,  and  gives  a  hydrochloride  crystallising  from 
alcohol  in  needles  and  melting  at  162°.  'p-Anuidinodiphenylmethane , 
prepared  similarly  from  benzylidene-jo-anisidine,  crystallises  from 
alcohol  in  sheaf-like  aggregates  of  needles,  melts  at  81°,  and  boils  at 
252 — 255°  under  12  mm.  pressure;  the  hydrochloride  melts  at  187° 
and  the  nitrate  at  153°. 

a-Anilino-a-pAsopropylphenylethane>  C6H4Pr^*CHMe*NHPh,  pre¬ 
pared  from  cuminylideneaniline  and  magnesium  methyl  iodide,  crystal¬ 
lises  from  dilute  alcohol  in  long,  colourless  needles,  melts  at  59°,  and 
boils  at  200°  under  15  mm.  pressure;  the  hydrochloride  crystallises 
from  a  mixture  of  alcohol  and  ether  in  thick  needles  and  melts  at  177°. 

Anilinophenyl-a-naphthylmethane ,  NHPh*GHPh*C10H7,  prepared 
from  benzylideneaniiine  and  magnesium  a-naphthyl  bromide,  crystal¬ 
lises  from  a  mixture  of  benzene  and  light  petroleum,  melts  at  11 2°, and 
boils  at  270°  under  15  mm.  pressure;  the  hydrochloride  melts  at  186°. 

Magnesium  methyl  iodide  seems  to  combine  additively  with 
phenylbenzylidenehydrazine,  but  the  product  could  not  be  isolated 
owing  to  its  decomposing  in  presence  of  water  into  aniline  and  aceto¬ 
phenone.  W.  A.  D. 

Asymmetric  Nitrogen.  XIX.  Edgar  Wedekind  (Ber.,  1905, 
38,  1838 — 1844). — The  author  has  prepared  a-phenylbenzylmethylallyl- 
ammonium  hydroxide  from  the  corresponding  active  a-iodide,  and  finds 
that  it  has  relatively  constant  rotatory  power.  If  its  aqueous-alcoholic 
solution  is  left  either  in  the  light  or  the  dark,  or  if  it  is  heated  to 
70°,  no  change  occurs  in  the  rotation.  When  the  solution  is  boiled 
for  two  hours,  however,  the  specific  rotation  diminishes  considerably, 
owing  to  decomposition  of  the  base.  In  a  mixture  of  alcohol  and 
water,  the  hydroxide  has  the  specific  rotation  [a]D  +75*5°  at  18°  and 
the  molecular  rotation  [M]D  +192  6°,  which  is  very  nearly  identical 
with  that  of  the  corresponding  active  iodide,  namely,  +192°  (see 
Pope  and  Peachey,  Trans.,  1899,  75,  1127). 

Ethylenedikairolinium  di  d-camphorsulphonate , 

crystallises  from  a  mixture  of  alcohol  and  ether  in  almost  colourless 
needles  melting  at  228°,  and  has  [a]D  + 14*84°.  On  fractional  pre¬ 
cipitation  of  the  alcoholic  solution  with  ether,  fractions  were  obtained 
giving  for  [a]D  the  values  14-84°,  12*39°,  13-42°,  and  15*45°,  and 
melting  at  229°,  228°,  228°,  and  224°  respectively.  Hence  no  resolu¬ 
tion  of  the  base  takes  place  under  these  conditions ;  in  fact,  the 
ethylenedikairolinium  dibromide  prepared  from  the  first  of  the  above 
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fractions,  after  crystallisation  from  a  mixture  of  alcohol  and  ether,  is 
inactive. 

Ethylenedikairolinium  di-d-bromocamphorsulphonate  was  prepared  and 
was  separated  into  two  fractions,  of  which  the  more  sparingly  soluble 
one  was  separated  by  crystallisation  from  a  mixture  of  alcohol  and 
ether  info  two  fractions;  the  first  (I)  gives  [a]D  +58*1°  and  [M]D 
-f  547*7°,  and  the  second  (It)  [a]D  +56*08°  and  [M]D  +528*3°.  The 
molecular  rotation  of  the  d-bromocamphorsulphonic  ion  is  +  270°,  so  that 
the  active  cation  in  fraction  I  has  the  [M]D  +7*7°.  On  precipitating 
the  concentrated  solution  of  fraction  I  with  potassium  bromide,  the 
ethylenedikairolinium  dibromide  obtained  gave  [a]D  +31*12°  and 
[M]0  +  150°,  values  which  are  much  greater  than  would  be  arrived  at 
from  the  molecular  rotation  of  the  cZ-bromocamphorsulphonate.  By 
means  of  the  bromocamphorsulphonate,  an  active  base  is  hence  obtained 
which  contains  two  asymmetric  nitrogen  atoms  and  is  of  the  type 
(OH-XYZ)N-CH2*CH2*N(ZYX-OH)  ;  this  is  being  further  studied. 

It  has  not  yet  been  settled  whether  isomerides  are  obtained  when 
inactive  tertiary  bases  with  an  asymmetric  carbon  atom  are  converted 
into  asymmetric  quaternary  ammonium  salts.  The  author  has  pre¬ 
pared  methylallyltetrahydroquinaldinium  iodide , 

c.H.<SS!^™5>CHMe’ 

separating  from  a  mixture  of  alcohol  and  ether  in  crystals  decomposing 
at  154 — 155°,  by  the  action  of  excess  of  allyl  iodide  on  1-methyltetra- 
hydroquinaldine  at  the  ordinary  temperature.  When  the  crude  pro¬ 
duct  is  fractionally  crystallised,  the  last  mother  liquors  contain  a  readily 
soluble  amorphous  salt,  which  is  possibly  an  isomeride.  T.  H.  P. 

The  Constitution  of  Nitrosophenols  and  the  Conception 
of  ortho-,  meta-,  and  para- Positions.  Raymond  Vidal  ( Chem .  Zeit.y 
1905,  29,  486). — The  substance  obtained  by  the  action  of  nitrous  acid 
on  phenol  may  react  either  as  nitrosophenol  or  as  quinoneoxime.  It 
is  reduced  in  alkaline  solution  into  j9-aminophenol,  showing  that  in 
presence  of  alkali  the  nitrosophenol  form  is  predominant,  whereas 
reduction  in  acid  solutions  yields,  together  with  a  small  quantity  of 
^?-aminophenol,  an  amorphous,  dark  brown,  condensation  product  of 
the  unstable  quinoneimide,  which  is  primarily  formed  by  the  reduction 
of  the  quinoneoxime. 

The  behaviour  of  cresols  towards  nitrous  acid  is  discussed,  and  a 
theory  of  the  configuration  of  substituted  benzene  derivatives  is  put 
forward  to  account  for  the  influence  of  the  methyl  group.  P.  H. 

Action  of  Bromine  on  the  Anthranols.  Carl  Liebermann 
and  Leonhard  Mamlock  ( Ber.,  1905,  38,  1797 — 1798). — On  bromina- 
tion  with  1  mol.  of  bromine  in  carbon  disulphide  solution,  anthranol 
gives  rise  to  10-bromoanthranol  (Goldmann,  Abstr.,  1887,  1049)  ; 
when  this  substance  is  digested  with  methyl  or  propyl  alcohol  for  4 — 5 

hours  at  100°,  dianthranol  ether ,  O,  is  obtained 

in  sparingly  soluble  crystals  melting  and  decomposing  at  235 — 250°, 
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Resorcinylanthranol ,  OH*C 


c6h 


4\ 


C*C6H3(OH)2,  prepared  by 


heating  10-bromoanthranol  with  resorcinol  in  benzene  solution, 
separates  from  alcohol  saturated  with  sulphur  dioxide  on  adding  water 
saturated  with  the  same  gas  in  microscopic  crystals,  darkens  at  150°, 
and  melts  and  decomposes  at  200°  ;  the  triacetyl  derivative,  C?(5H20O6, 
crystallises  from  alcohol  and  melts  at  181 — 183°;  the  alcoholic  solu¬ 
tion  shows  a  strong  blue  fluorescence. 

\0-Bromo-\  :  9 -dihydroxy anthracene,  obtained  by  brominating  1  :  9- 
dihydroxyanthracene,  forms  yellow  prisms  and  decomposes  at  about 
120°.  W.  A.  D. 


raeso-Phenyl  Derivatives  of  Anthracene.  Carl  Liebermann 
and  Simon  Lindenbaum  ( Ber .,  1905,  38,  1799 — 1805.  Compare 
Abstr.,  1904,  i,  901). — 2' :  4' -Dihydroxy-9  :  9 -diphenyl-10-anthrone, 

CO<C^0rT4^>CPh*C6II3(OH)2,  prepared  by  heating  phenylanthrone 

~f>4. 

chloride  with  resorcinol  and  benzene,  crystallises  from  dilute  alcohol 
in  long,  colourless  needles  containing  water  of  crystallisation  and 
melts  when  dry  at  259 — 261°;  on  acetylation,  it  gives  the  diacetyl 
derivative,  C30H22O5,  which  crystallises  from  absolute  alcohol  in  thick, 
colourless  plates  and  melts  at  191 — 192°. 

Phenylanthrone  chloride  combines  with  phenol  in  benzene  solution, 
giving  1 9-hydroxy -9  :  \0~diphenoxy-9-phenyldihydroanthracene , 

OH1  C(OPh)<p°lf4^>CPh  •  OPh, 

4 

which  crystallises  from  glacial  acetic  acid  in  white,  lustrous  plates  and 
melts  at  251 — 252°  ;  the  acetyl  derivative,  C34H20O4,  crystallises  from 
absolute  alcohol  in  white  needles  and  melts  at  169 — 171°. 

\0-Hydroxy-9  :  \0-di-o-tolyloxy-9-phenyldihydroanthracene ,  C34H2S03, 

prepared  in  similar  manner  from  o-cresol,  crystallises  from  alcohol  in 
thick,  colourless  plates  and  melts  at  196 — 197°. 

9- Ethoxy S-phenyl-lQ-cmthrone,  CO^^^^CPh’OEt,  obtained  by 

boiling  phenylanthrone  chloride  with  absolute  alcohol,  crystallises  from 
the  latter  in  rhombic  plates,  and  melts  at  156 — 158°. 


reducing  diphenylanthrone  with  zinc  and  acetic  acid,  crystallises  from 
glacial  acetic  acid  in  colourless  needles  and  melts  at  195 — 196°, 

2' :  4' -Diacetoxy-9  :  ^-diphenyldihydroanthracene , 

CH2<W>CPh-C0H3(OAo)2, 

4 

prepared  in  similar  manner  by  reducing  the  corresponding  anthrone, 
crystallises  from  absolute  alcohol  in  small  needles  and  melts  at 
212 — 214°. 

lO-Bromo-9  :  9 -diphenyldihydroanthracene,  prepared  by  brominating 
at  the  ordinary  temperature  9  :  9-diphenyldihydroanthracene  dissolved 
in  carbon  disulphide,  crystallises  from  glacial  acetic  acid  or  light 
petroleum  in  colourless  needles  and  melts  and  decomposes  at 
214 — 216°;  when  water  is  added  to  its  solution  in  boiling  glacial 
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acetic  acid,  \§-hydroxy-§  :  9 -diphenyldihydroanthracene, 

OH-CH<JIJ4>cph2> 

i)  4 

crystallising  from  absolute  alcohol  and  melting  at  240 — 241°,  is 
obtained.  \0-Ethoxy-§  \§-diphenyldihydroanthracene , 

OEt-  CH<S0S4>CPho, 

0Gi±4 

obtained  by  boiling  the  10-bromo-compound  with  alcohol,  preferably 
in  presence  of  potassium  hydroxide,  crystallises  from  absolute  alcohol 
in  rosettes  of  needles  and  melts  at  158 — 159°.  When  10-bromo- 
9  : 9-diphenyldihydroanthracene  is  boiled  with  naphthalene,  it  loses 
its  bromine  and  gives  tetraphenylheptacyclene , 


Ph2 


Ph2 

which  forms  yellowish-white  crystals,  does  not  melt  at  360°,  and  is 
insoluble  in  all  solvents.  W.  A.  D. 


Phenylmethylethylene  Oxide  and  its  Conversion  into 
Hydratropaldehyde.  August  Klages  (Zfcr.,  1905,  38, 1969 — 1971). 

.CMePh 

— Phenylmethylethylene  oxide ,  j  prepared  by  the  action 

of  sodium  ethoxide  on  phenylmethylchloromethylcarbinol, 

OH-CMePh*CH2Cl, 

is  an  oil,  which  boils  at  85 — 87°  under  17  mm.  pressure.  It 
is  readily  converted  into  hydratropaldehyde  by  the  action  of 
dilute  sulphuric  acid.  When  shaken  with  an  aqueous  solu¬ 
tion  of  sodium  hydrogen  sulphite,  it  forms  the  sodium  hydrogen 
sulphite  compound  of  hydratropaldehyde,  from  which  the  aldehyde 
was  isolated  and  identified  by  its  boiling  point,  98 — 100°  under  16 
mm.  pressure,  and  by  the  formation  of  its  semicarbazone  melting  at 


153°. 

The  benzhydrazone ,  COPh*NH*NICH*CHMePh,  separates  from 
alcohol  in  glistening  needles  and  melts  at  191 — 192°. 

The  m -nitrobenzhydrazone  melts  at  156 — 157°.  A.  McK. 


Methoethenylbenzene  [Phenylmethylethylene]  Oxide. 

Marc  Tiffeneau  ( Compt .  rend 1905,  140,  1458 — 1460.  Com¬ 
pare  Klages,  preceding  abstract). — Phenylmethylethylene  oxide, 


^  AJPhMe 

°<4h.  • 


prepared  by  the  action  of  boiling  aqueous  potassium 


hydroxide  or  metallic  sodium  in  ethereal  solution  on  phenylmethyl- 
chloromethylearbinol  or  by  the  action  of  powdered  potassium  hydr¬ 
oxide  on  an  ethereal  solution  of  the  corresponding  iodo-compound, 
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boils  at  84 — 86°  under  15  mm.  pressure,  has  a  sp.  gr.  P043  at  0°,  and 
is  converted  into  hydrotropaldehyde  by  distilling  at  190 — 200°,  or 
by  the  action  of  dilute  acids,  sodium  hydrogen  sulphite,  or  sulphurous 
acid  (compare  Abstr.,  1902,  i,  433,  666;  also  Bouveault,  this  vol.,  i, 
116).  Phenylmethylethylene  oxide  reacts  with  magnesium  phenyl 
bromide  to  form  the  secondary  alcohol ,  CHMePh*CHPh*OH,  boiling  at 
185 — 190°  under  20  mm.  pressure.  M.  A.  W. 

Pinacone-pinacolin  Rearrangement.  P.  J.  Montagne  ( Amer . 
Chem.  1905,  33,  604 — 605). — In  view  of  the  work  of  Acree 
(this  vol.,  i,  216),  the  author  draws  attention  to  his  experi¬ 
ments  (this  vol.,  i,  58)  in  which  he  has  shown  that  in  the 
transformation  of  benzopinacone,  the  group  in  the  nucleus  does  not 
change  its  position  and  that  therefore  the  rearrangement  does  not  take 
place  through  a  ring  formation.  E.  G. 

Solubilities  of  Certain  Organic  Acids  in  Water  at  Various 
Temperatures.  J.  H.  Dolinski  (Ber.,  1905,  38,  1835 — 1837). — 
Solubility  tables  and  curves  are  given  for  picric,  sulphanilic,  naph- 
thionic,  and  a-naphthylamine-2-sulphonic  acids  in  water  at  tempera¬ 
tures  from  0°  to  100°.  The  solubilities  of  picric  and  sulphanilic  acids 
correspond  very  closely  and  are  expressed  by  the  formulae  0*67  4- 
0013*  4-  0-000195*2  4-  0-0000028^  and  0*64  +  0’0152i  4-  0-0004U2 
respectively.  The  solubility  of  naphthionic  acid  is  very  small,  being 
given  by  0’027  4-  0*00024^  -  0'00000255£2  4-  0,000000205^3,  whilst 
a-naphthylamine-o-sulphonic  acid  is  from  10  to  14  times  as  soluble. 

T.  H.  P. 

Benzhydroxamic  and  Dibenzhydroxamic  Acids.  R.  Marquis 
( Compt .  rend.,  1905,  140,  1398 — 1400). — If  a  cold  solution  of  benz- 
hydroxamic  acid,  to  which  potassium  cyanide  has  been  added,  is  left  for 
several  hours  and  is  then  acidified  with  acetic  acid,  crystals  of  dibenz¬ 
hydroxamic  acid  separate.  The  reaction  is  represented  by  the  equation 
OH-CPhINOH  +  IvCN  =  OH-CPldNOBz  4-  HCN,NH2*OH. 

The  yield  of  dibenzhydroxamic  acid  depends  on  the  temperature,  the 
concentration,  and  the  quantity  of  the  cyanide  in  solution,  but  never 
exceeded  50  per  cent,  in  the  author’s  experiments.  On  addition  of 
potassium  cyanide  to  a  warm  solution  of  benzhydroxamic  acid,  di- 
phenylcarbamide  and  benzoic  acid  are  formed. 

Dibenzhydroxamic  acid  is  also  formed  in  small  quantity  when  a 
solution  of  benzhydroxamic  acid  is  treated  with  sodium  nitrite,  but  the 
chief  product  is  in  this  case  benzoic  acid.  It  is  also  obtained  in  50  per 
cent,  yield  when  benzhydroxamic  acid  is  heated  on  the  water-bath  for 
several  hours  with  ethyl  acetoacetate.  The  author  notes  that  the 
observed  changes  are  rather  remarkable  in  view  of  the  great  stability 
of  benzhydroxamic  acid  towards  many  reagents,  for  example,  strong 
sulphuric  acid.  H.  M.  D. 

Elimination  of  Carbon  Dioxide  and  Carbon  Monoxide  from 
a-Phenoxycinnamic  Acids.  Bichard  Stoermer  and  Theodor 
Biesenbach  ( Ber .,  1905,  38,  1958 — 1969). — When  a-phenoxycinnamic 
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acid  is  heated  at  260°,  w-phenoxystyrene  is  formed,  whilst  carbon 
dioxide  and  carbon  monoxide  are  evolved  (compare  Stoermer  and  Kippe, 
Abstr.,  1904,  i,  182).  Owing  to  the  elimination  of  carbon  monoxide, 
phenyl  phenylacetate  is  also  produced  as  fellows  : 

CHPhIC(OPh)-C02H  -  CO  -  CHPhIC(OPh)*OH  -  CH2Ph‘C02Ph. 
Phenyl  phenylacetate ,  prepared  by  the  Schotten-Baumann  reaction  from 
phenylacetyl  chloride  and  phenol,  crystallises  in  needles  and  melts  at 
42°.  Since  its  boiling  point,  158°  under  7  mm.  pressure,  is  identical 
with  that  of  phenoxystyrene,  it  could  not  be  separated  from  the  latter 
as  a  product  of  the  action  of  heat  on  a-phenoxy cinnamic  acid,  but 
it  was  identified  by  the  formation  of  phenol  and  phenylacetic  acid 
from  it. 

Phenoxystyrene  boils  at  157 — 158°  under  7  mm.  pressure.  When 
heated  under  pressure  with  alcoholic  potassium  hydroxide,  phenol  is 
formed  in  quantitative  amount,  but  phenylacetic  acid  was  not  detected. 
By  the  reducing  action  of  the  alcoholic  potassium  hydroxide,  the 
phenylacetaldehyde  formed  was  reduced  to  the  corresponding  alcohol, 
which  was  then  transformed  into  styrene.  The  main  product  of  the 
action  was  phenyl  vinyl  ether. 

Phenylacetaldehyde  is  formed  when  phenoxystyrene  is  heated  with 
dilute  sulphuric  acid. 

Ethylbenzene  is  formed  when  phenoxystyrene  is  reduced  by  sodium 
and  alcohol. 

Phenoxystyrene  dibromide ,  C14H12OBr2,  prepared  by  the  action  of 
bromine  on  phenoxystyrene,  melts  at  91°  and  gradually  undergoes  de¬ 
composition  into  the  more  stable  phenoxystyrene  bromide ,  C14H11OBr, 
which  boils  at  156°  under  10  mm.  pressure  and  separates  from  alcohol 
in  needles  melting  at  60°. 

When  phenylacetaldehyde  is  heated  under  pressure  with  alcoholic 
potassium  hydroxide  at  190°,  it  forms  a  mixture  of  1:3:  5-triphenyl- 
benzene  and  another  hydrocarbon,  probably  1  :  3-diphenyltetra- 
methylene. 

a-7>Tolyloxy cinnamic  acid,  CHPhIC(O*C0H4Me)CO2H,  prepared  by 
the  condensation  of  ethyl  ^-tolyloxy acetate  with  benzaldehyde  by  means 
of  sodium  (compare  this  vol.,  i,  526),  melts  at  166°.  Oglialoro 
(Abstr.,  1890,  320)  gives  159 — 160°. 

a-p  -  Tolyloxy  -  j3  -phenylhy  dr  acrylic  acid, 

OH  •  C  HPh  •  CH(0  •  C6H4Me)  •  C02H, 
separates  from  water  in  silky  needles  and  melts  at  1 22°. 

When  a-7>tolyloxycinnamic  acid  was  heated  at  260 — 270°,  carbon 
dioxide  and  carbon  monoxide  were  evolved,  whilst  the  formation  of  an 
ester  of  phenylacetic  acid  was  detected.  ^-Tolyloxy styrene  was  formed 
together  with  a  crystalline  isomeride  which  is  neither  an  ester  nor  a 
ketone.  A.  McK. 

Constitution  of  Abietic  Acid.  Hermann  Endemann  (Amer. 
Chem .  */.,  1905,  33,  523 — 534). — When  abietic  acid  is  heated  with 
acetic  anhydride  at  160°  in  a  sealed  tube,  an  oily  monoacetyl  derivative 
is  obtained,  whence  it  is  concluded  that  the  acid  contains  one  carboxyl 
group,  but  does  not  contain  two  hydroxyl  groups,  as  stated  by  Tschirch 
and  Studer  (Abstr.,  1904,  i,  80). 
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By  the  oxidation  of  abietic  acid  with  permanganic  acid  in  acid  solu¬ 
tion,  two  acids,  ClfiTT2403  and  C1(5H24041  are  produced  together  with 
malonic  acid,  acrylic  acid,  and  other  substances,  including  an  aromatic, 
neutral  substance  and  certain  syrupy  acids  which  have  not  yet  been 
identified.  The  acid,  C1GH2404,  separates  from  an  aqueous  solution  in 
small  crystals  and  is  soluble  in  chloroform  or  acetone,  sparingly  so  in 
benzene,  and  insoluble  in  light  petroleum.  This  acid  crystallises  with 
1H20  and  melts  at  80°  ;  after  the  removal  of  the  water  of  crystal¬ 
lisation,  it  melts  at  111 — 113°;  it  is  dibasic  and  yields  an  oily  diacetyl 
derivative.  The  lead  and  barium  salts  are  described. 

The  acid,  C16H2408,  differs  from  the  foregoing  acid  in  containing  an 
aldehyde  group  in  place  of  one  of  the  carboxyl  groups.  It  yields  the 
usual  reactions  for  aldehydes,  is  soluble  in  benzene,  sparingly  so  in 
water,  separates  from  an  acetone  solution  as  a  crystalline  mass,  and 
melts  at  188°.  The  barium  and  lead  salts  were  prepared. 

On  the  assumption  that  abietic  acid  is  a  retene  derivative  (compare 
Abstr.,  1904,  i,  80,  and  Easterfield  and  Bagley,  Trans.,  1904,  85, 
1238),  it  is  suggested  that  its  constitution  may  be  best  represented 

ch2-ch2-ch-ch2-ch2 


by  the  formula 


ch2-ch2-ch-ch-~ch 


CH« 


,<?H> 


obtained  by 
acid,  C16H2403, 


CH-CH  CH-COJI 

l  !  2 

ch2-ch2 


and  that  the  acids 


its  oxidation  are  decahydrophenanthrenalcarboxylic 
and  decahydrophenanthrenedicarboxylic  acid,  C16H2404. 
It  being  possible  that  abietic  acid  is  not  so  closely  related  to  phen- 
anthrene  as  is  indicated  by  this  formula  and  that  open  chains  may  be 
present,  an  attempt  was  made  to  ascertain  if  a  double  linking  exists 
between  two  of  the  carbon  atoms.  For  this  purpose,  a  solution  of  the 
dicarboxylic  acid,  C1GH2404,  in  chloroform  was  treated  with  excess  of 
bromine  ;  the  results  showed  that  whilst  two  atoms  of  bromine  combined 
with  the  acid,  4  mols.  of  hydrogen  bromide  were  produced,  indicating 
that  not  only  had  substitution  occurred,  but  that  the  group  -CH2*CH2- 
had  become  converted  into  the  group  -CBrICBr-.  E.  G. 


/?-Phenyl-/3-ethylethylenelactic  [/3-Hydroxy~/?-phenylvaleric] 
Acid.  Paul  Miciinowitscii  (J,  pr.  Chem .,  1905,  [ii],  71,  427 — 430). — 
(3- Hydroxy -(3~phenylvaleric  acid ,  0H*CEtPh*CH9*C02H,  formed  along 
with  the  trihydric  alcohol  by  the  action  of  potassium  permanganate 
on  phenylethylallylcarbinol  (Bogorodsky  and  Ljuharsky,  Abstr.,  1898, 
i,  303),  crystallises  in  glistening  leaflets,  melts  at  118 — 121°,  and  is 
easily  soluble  in  alcohol  or  ether.  The  barium ,  calcium>  and  silver 
salts  are  described.  G.  Y. 


Condensation  of  Benzaldehyde  and  Ethyl  Phenoxyacetate. 
Claisen’s  Cinnamic  Acid  Synthesis  by  means  of  Sodium. 
Richard  Stoermer  and  Otto  Kippe  ( Ber .,  1905,  38,  1953 — 1 958). — 
Claisen  assumes  that  his  cinnamic  acid  synthesis  from  benzaldehyde 
and  ethyl  acetate  proceeds  with  the  intermediate  formation  of  ethyl 
phenyl-/I-lactate,  thus  ; 

CHPhO  +  Na  +  CH8-C02Et  -  ONa-CHPh-CH2-COEt  +  H, 
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a  view  which  is  combated  by  Michael.  The  experience  of  the  authors 
on  the  condensation  of  benzaldehyde  with  ethyl  phenoxyacetate  accords 
with  Claisen’s  interpretation,  since  they  have  isolated  a-phenoxy-/?- 
phenylhydracrylic  acid  as  the  intermediate  product.  According  to 
Claisen,  sodium  hydroxide  is  not  formed  from  the  compound 

0Na*CHPh*CH2*C02Et 

during  the  condensation,  since  he  detected  no  products  of  the  hydro¬ 
lysis  of  ethyl  cinnamate.  The  authors  find,  however,  that  when  the 
product  resulting  from  the  condensation  of  benzaldehyde  and 
ethyl  phenoxyacetate  by  means  of  sodium  is  decomposed  by  the 
calculated  amount  of  glacial  acetic  acid  and  water  then  added,  the 
sparingly  soluble  sodium  a-phenoxy~/?-phenylhydracrylate  separates, 
whilst  only  a  small  amount  of  the  corresponding  ester  remains  in  the 
ether  present  together  with  the  ethyl  a-phenoxycinnamate,  which  has 
not  undergone  hydrolysis. 

Aniline  a-phenoxy cinnamate,  C21H10O3N,  prepared  by  the  addition  of 
aniline  to  an  ethereal  solution  of  a-phenoxycinnamic  acid,  crystallises 
in  needles  and  melts  at  135 — 136°. 

Sodium  a-phenoxy-fi-phenylhy  dr  acrylate , 

0H*CHPh*CH(0Ph)*C02Na,5H20, 
is  sparingly  soluble  in  cold  water  and  decomposes  at  about  340°  into 
benzaldehyde  and  phenoxyacetic  acid.  The  acid  is  precipitated  by  the 
addition  of  mineral  acid  to  the  sodium  salt  as  an  oil,  which,  when 
crystallised  from  a  mixture  of  benzene  and  light  petroleum,  melts  at 
93 — 94°.  The  acetyl  derivative,  formed  by  heating  the  acid  with 
acetyl  chloride,  separates  from  dilute  alcohol  in  glistening  needles  and 
melts  at  149°  ;  when  acetic  anhydride  is  used,  phenoxycinnamic  acid 
is  formed.  The  aniline  salt  separates  from  benzene  in  silvery  leaflets 
and  melts  at  162°.  A.  McK. 

Products  of  the  Condensation  of  o-Aldehydocarboxylic 
Acids.  Guido  Goldsohmiedt  {Arch.  Pharm .,  1905,  243,  296 — 299). 
— The  conclusions  of  Gadamer  (this  vol.,  i,  368 ;  Bruns,  ibid .,  353) 
have  been  anticipated  to  a  large  extent  by  the  author  and  his  students 
(compare  especially  Fulda,  Abstr.,  1900,  i,  36).  0.  F.  B. 

Synthesis  of  Aromatic  /3-Ketonic  Esters.  Felix  Marguery 
{Bull.  Soc.  chim .,  1905,  [iii],  33,  548 — 551). — These  esters  have  been 
prepared  by  the  application  of  Friedel  and  Craft’s  reaction  to  the 
chlorides  of  the  monoethyl  esters  of  the  malonic  acid  series  (this  vol., 
i,  507)  and  aromatic  hydrocarbons  (compare  Bouveault,  Abstr.,  1896, 
i,  551,  616,  and  1897,  i,  530). 

Ethyl  p-toluoylacetate ,  CGff4Me*C0*CH2*C02Et,  is  a  colourless, 
pleasant-smelling,  slightly  oily  liquid  boiling  at  170°  under  30  mm. 
pressure  ;  it  is  soluble  in  alcohol  or  benzene  and  insoluble  in  water, 
and  gives  an  intensely  violet  coloration  with  alcoholic  ferric  chloride. 
The  copper  derivative  forms  green  crystals  and  is  soluble  in  chloroform. 
With  hydrazine,  the  ester  furnishes  3-tolylpyrazolone  melting  at  123°. 

p -Toluoylacetic  acid ,  obtained  by  hydrolysing  the  ester  by  C^resole’s 
method,  forms  micaceous  scales  and  melts  and  decomposes  at  96°, 
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yielding  carbon  dioxide  and  a  ketone  which  distils  at  220°,  and  on 
oxidation  furnishes  terephthalic  acid. 

Ethyl  1  : 4 -dimethylbenzoylacetate,  C6H3Me2*C0*CH2*C02Et,  is  an 
oily,  slightly  rose-coloured  liquid,  which  boils  at  176 — 180°  under 
14  mm.  pressure  and  gives  an  intense  red  coloration  with  ferric 
chloride  and  yields  a  crystalline  copper  derivative. 

Ethyl  1  :  4 -dimethylbenzoylpropionate  resembles  the  foregoing  ester, 
boils  at  190 — >195°  under  18  mm.  pressure,  has  a  sp.  gr.  1'038  at 
19°/19°,  nB  1*50623  at  19°,  and  gives  a  bluish-violet  coloration  with 
ferric  chloride.  When  hydrolysed  by  boiling  with  aqueous  potassium 
hydroxide,  it  yields  ^-xylyl  ethyl  ketone  boiling  at  238 — 240°. 

T.  A.  H. 


Hydrazine  Derivatives  of  Tet rachlorophthalic  Acid.  Isaac  K. 
Phelps  ( Amer .  Chem.  J.%  1905,  33,  586 — 590). — When  ethyl 
tetrachlorophthalate  (1  mol.)  is  heated  with  hydrazine  hydrate  (1  mol.) 
in  presence  of  ether  for  10  hours  at  100°  in  a  sealed  tube,  the 
hydrazine  compound  of  the  primary  hydrazide, 

C0C14(CO-NH-NH2)2,N2H4, 

separates  ;  it  forms  yellow  crystals,  is  insoluble  in  ether,  and  sparingly 
so  in  hot  alcohol,  and  when  heated  does  not  melt,  but  becomes  charred 
at  290 — 300°.  If  this  compound  is  boiled  with  a  hot  alcoholic  solution 
of  hydrogen  chloride,  the  primary  hydrazide ,  C6C14(C(>NH‘NH2)2, 
is  obtained  as  a  colourless  substance  which  is  insoluble  in  the  ordinary 
organic  solvents. 

*  CONH 

The  secondary  hydrazide ,  CJ6C14^  obtained  by  heating  tetra- 

chlorophthalic  acid  (1  mol.)  with  hydrazine  hydrate  (1*5  mols.)  at 
140 — 150°  for  half  an  hour  under  a  reflux  condenser,  separates  from 
glacial  acetic  acid  in  pale  yellow  crystals,  melts  and  decomposes  slightly 
at  286 — 287°,  is  insoluble  in  most  organic  solvents,  and  is  soluble  in 
aqueous  alkali  hydroxides  and  reprecipitated  by  acids ;  its  diacetyl 
derivative  melts  at  203 — 204°  ;  its  mono-sodium ,  mono-potassium ,  and 
mono-silver  salts  were  prepared  and  analysed.  By  the  action  of  ethyl 

CONH 

chlorocarbonate  on  the  silver  salt,  the  compound  CfiCl.<V^  I  ^  ^ 

b  4^C0*N*C02Et 

is  obtained,  which  forms  white,  prismatic  crystals  and  melts  at 
244—245°. 

No  evidence  was  obtained  in  these  experiments  of  any  reaction 
between  the  hydrazine  and  the  chlorine  in  the  benzene  nucleus. 

E.  G. 


Synthesis  of  Aromatic  Substituted  Homosuccinic  Acids  by 
means  of  Paraconic  Acids.  Johan  F.  Eijkman  (Chem.  Centr ., 
1905,  i,  1388  ;  from  Chem .  Weekblad,  2,  229 — 231). — Aromatic 
hydrocarbons  may  be  condensed  with  lactone-carboxylic  acids  by 
allowing  the  mixture  to  remain  in  presence  of  aluminium  chloride  for 
several  days. 

JDiphenylmethylsuccinic  acid,  CHPh2*CH(C02H) "C H2*C02H, prepared 
from  phenylparaconic  acid  and  benzene,  crystallises  in  needles,  is 
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readily  soluble  in  alcohol,  less  so  in  hot  water  or  benzene,  and  sparingly 
so  in  cold  water;  it  melts  at  175°,  giving  off  vapour  and  probably 
forming  an  anhydride. 

Phenyltolylmethylsuccinic  acid , 

C0H4Me-CHPh-CH(CO2H)-CH2-CO2H, 
obtained  from  phenylparaconic  acid  and  toluene,  crystallises  from 
dilute  alcohol  in  needles  and  melts  at  150 — 153°,  forming  an  anhydride. 
Phenylethylphenylmethylsuccinic  acid , 

C0H4Et*CHPh*Cn(CO2H)-CH2-CO2H, 
prepared  from  phenylparaconic  acid  and  ethylbenzene,  crystallises 
from  benzene  or  dilute  alcohol  in  needles  and  melts  and  gives  off  gas 
at  135—140°.  E.  W.  W. 

isoArtemisin  (8-Hydroxysantonin).  Edgar  Wedekind  and  A. 
Koch  (Ber.t  1905, 38,  1845  — 1851.  Compare  Jaffe,  Abstr.,  1897,  i,  628  ; 
Bertolo,  Abstr.,  1901,  i,  718  ;  Freund  and  Mai,  Abstr.,  1902,  i,  101  ; 
Horst,  Abstr.,  1902,  i,  387). — Chlorosantonin,Cl5Hl703Cl,H20(this  vol., 
i,  212),  has  [a]D  -54*75°,  is  only  slightly  soluble  in  water,  light 
petroleum,  or  ether,  but  easily  so  in  other  organic  solvents,  and 
dissolves  slowly  in  warm  aqueous  sodium  hydroxide.  It  dissolves 
in  cold  concentrated  sulphuric  or  nitric  acids,  and  is  decomposed  when 
warmed  with  the  former.  8- Hydroxy santonin,  C15H1804,  is  formed 
when  chlorosantonin  is  heated  with  1  mol.  of  potassium  hydroxide  in 
alcoholic  solution  at  100°  or  with  excess  of  aqueous  sodium  acetate  in 
a  sealed  tube  at  110 — 115°.  It  crystallises  in  colourless  needles,  melts 
at  214 — 215°,  has  [a]D  -  108*62°,  and  dissolves  readily  in  hot  alcohol, 
acetone,  or  chloroform.  It  is  insoluble  in  boiling  aqueous  sodium 
hydroxide,  but  dissolves  in  cold  concentrated  sulphuric  or  nitric  acids 
and  in  hot  hydrochloric  acid  to  a  yellow  solution,  which,  on  dilution, 
deposits  a  yellow  product  melting  at  150 — 155°.  The  phenylhydrazone , 
CigHigOslN’NHPh,  crystallises  in  yellow,  microscopic  needles,  melts 
and  decomposes  at  176 — 178°,  and  dissolves  in  concentrated  sulphuric 
acid  to  a  green  solution,  and  in  fuming  hydrochloric  acid  to  a  yellow 
solution  which  becomes  greenish-yellow  and  deposits  a  precipitate. 

G.  Y. 

Ethyl  Phthalylacetoacetate.  Carl  BOlow  [and,  in  part,  E. 
Siebert]  (Ber.,  1905,  38,  1906 — 1917.  Compare  E.  Fischer  and  Koch, 
Abstr.,  1883,  806;  Biilow,  ibid.,  1887,  144). — The  phenylhydrazone  of 
ethyl  phthalylacetoacetate  is  not  decomposed  when  heated  with  con¬ 
centrated  sulphuric  acid  at  175°  or  when  boiled  with  acetic  acid  or 
anhydride.  Aqueous  baryta  or  30  per  cent,  potassium  hydroxide 
solution  hydrolyses  the  ester  to  the  corresponding  acid ,  C18H1404N2  ; 
this  crystallises  from  hot  water  in  small,  compact  prisms,  melts  and 
decomposes  at  233 — 234°,  and  is  readily  soluble  in  alcohol,  acetone,  or 
acetic  acid.  A  solution  of  the  ammonium  salt  yields  precipitates  with 
solutions  of  the  salts  of  most  heavy  metals.  The  hydrazone  of  ethyl 
phthalylacetoacetate,  C14H1404N2,  obtained  by  the  action  of  hydrazine 
hydrate  on  an  acetic  acid  solution  of  ethyl  phthalylacetoacetate, 
crystallises  from  acetic  acid  in  small,  colourless  needles,  melts  at  290°, 
and  is  readily  soluble  in  most  organic  solvents. 
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Ethyl  phthaloxime-acetoacetate  oxime , 

N0H!CMe-C(C09Et):  C<?<2H>>CO, 


obtained  by  the  action  of  hydroxylamine  hydrochloride  on  an  acetic 
acid  solution  of  the  ester  at  the  ordinary  temperature,  melts  at  224° 
and  is  soluble  in  cold  alkalis  but  insoluble  in  water. 

_ ^CMe  IN 


3 -Methyl- 4 -phtha lyl-5 -isooxa zolone,  ob- 


•0 


tained  by  the  action  of  hydroxylamine  hydrochloride  on  the  ester 
according  to  Schiff's  method,  crystallises  from  acetic  acid  in  colourless 
needles  melting  at  203°,  and  is  insoluble  in  alkalis,  but  dissolves 
readily  in  most  organic  solvents. 

Semicarbazide  and  ethyl  phthalylacetoacetate  in  alcoholic  solution 
yield  the  sparingly  soluble  semicarbazone  of  ethyl phthalylsemicarbazone- 
acetoacetate  semicarbazone ,  C3GH1805NG(?),  which  decomposes  and  melts 
at  243°  and  then  solidifies  and  melts  again  above  280°.  The  filtrate 
from  the  disemicarbazone  yields  ethyl  phthalylacetoacetate  semicarbazone, 
C15H1505N3,  in  the  form  of  long  needles  melting  at  188 — 189°,  and 
readily  soluble  in  alcohol,  acetone,  or  chloroform. 

Hydrazine  hydrate  reacts  with  ethyl  o-carboxybenzylacetoacetate 
(Abstr.,  1887,  144),  yielding  k-o-carboxybenzyl-3-methyl-b-pyrazolone , 
203N?,  which  crystallises  in  colourless  needles  melting  at  254°. 
It  is  both  basic  and  acidic  in  character.  Hydroxylamine  transforms 
the  same  ester  into  i-o-carboxybenzyl-S-methyl-b-isooxazolone ,  C12Hu04N, 
which  crystallises  in  needles,  dissolves  in  alcohol,  acetone,  acetic  acid, 
or  alkalis,  and  melts  at  173°. 

Semicarbazide  and  the  ester  yield  4:-o-carboxybenzyl-3 methyl  - 
§-pyrazolone-\-carboxylamide ,  C13H1304N3,  which  melts  and  decomposes 
at  181°  and  then  solidifies  and  melts  again  above  200°.  The  readiness 
with  which  the  ester  of  o-carboxybenzylacetoacetic  acid  forms  ring 
compounds  with  hydrazine,  hydroxylamine,  Ac.,  is  attributed  to  the 
labile  H  atom,  C02H*CGH4*CH2*CHAc*C02Et,  which  is  not  present  in 
ethyl  phthalylacetoacetate.  J.  J.  S. 


Indophenol  Derivatives  from  y>Chlorophenol.  Farbwerke 
vorm.  Meister,  Lucius,  A  Pruning  (D.R -P.  158091). — When 

£>-chlorophenol  is  mixed  with  a  molecular  quantity  of  an  alkylated 
^-diamine  or  jp-aminophenol  and  oxidised,  compounds  are  obtained 
having  the  composition  of  o-indophenols,  0ICGH3C1IN*CGH4X,  where 
X  =  OH  or  NAlk2.  Thus  alkaline  potassium  ferricyanide  oxidises  a 
mixture  of  yj-chlorophenol  and  dimethyl-^-phenylenediamine  to  an 
indophenol  which  dissolves  in  alcohol  to  a  blue  solution,  becoming  red 
on  addition  of  acids.  Sodium  sulphide  reduces  it  to  the  ^wco-compound 
which  forms  colourless  crystals  becoming  blue  in  air.  A  blue  dye  is 
obtained  on  fusing  the  indophenol  or  its  leuco-compound  with  sodium 
sulphide  and  sulphur. 

The  indophenol  from  ^>chlorophenol  and^;-aminophenol  forms  a  green, 
crystalline  sodium  salt,  dissolving  in  water,  alcohol,  or  concentrated 
sulphuric  acid  to  blue  solutions.  Similar  compounds  are  obtained 
from  yj-chlorophenol  and  ^-amino-o-cresol  or  2  : 6-dichloro-4-amino~ 
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phenol.  It  is  not  possible  to  replace  the  ^-chlorophenol  in  this  reaction 
by  ^-cresol  or  phenol-^-sulphonic  acid.  C.  H.  D. 


Iodo-hydriodo-compounds  of  Non-nitrogenous  Derivatives 
of  Anthraquinone.  Carl  Liebermann  and  Leonhard  Mamlock  ( Ber ., 
1905,  38,  1784—1796.  Compare  Abstr.,  1904,  i,  901).— On  passing 
hydrogen  iodide  into  a  cold  saturated  solution  of  anthraquinone  in 
benzene,  small,  dark,  lustrous  leaflets  of  a  compound,  2C14H10O,2HI,I2, 
derived  from  anthranol,  separate ;  the  compound  probably  has  the 


constitution 


2C6H4< 


CHI — 
CI(OH) 


and 


the  mechanism 


of  its 


formation  is  discussed  in  detail.  On  mixing  molecular  proportions 
of  carbon  disulphide  solutions  of  anthranol  and  iodine,  a  compound , 
Ci4Hi0O,HI,I2,  crystallising  in  dark  needles,  is  formed.  In  benzene 
solution,  anthranol  and  hydrogen  iodide  give  a  substance  of  approxi¬ 
mately  the  composition  4C14II10O4,HI,I2.  On  further  addition  of 
hydrogen  iodide,  green  crystals  of  4C14H10O,4HI,I2  are  obtained.  In 
all  cases,  the  compounds  formed  give  varying  analytical  data,  owing 
to  the  readiness  with  which  they  lose  a  portion  of  their  iodine. 

On  passing  hydrogen  iodide  into  a  solution  of  2-methylantlira- 
quinone  in  benzene,  the  crystalline  compound ,  C15H120,HI)I2,  derived 
from  yS-methylanthranol,  is  obtained  ;  on  decomposition  with  alcohol, 
it  gives  2-methylanthranol,  which  melts  at  80 — 84°  and  not  at  100(, 
as  stated  by  Limprieht  (Abstr.,  1901,  i,  145).  2-Methylanthranol 
combines  with  iodine  and  hydrogen  iodide  in  benzene  solution  to  form 
a  compound ,  2C15H120,2HI,I3  ;  with  iodine  alone  in  benzene  solution, 
the  product  has  the  composition  2C15HnO,2HI,I2. 

With  hydrogen  iodide  in  benzene  solution,  phenylanthranol  gives  a 
compound ,  2C20H14O,2HI,I3,  identical  with  the  substance  obtained  by 
a  similar  method  from  phenyloxanthranol  (Liebermann,  Glawe  and 
Lindenbaum,  loc.  cit.).  1-Hydroxyanthraquinone,  under  similar  con¬ 
ditions,  gives  the  compound  C14H10O2,HI,T3,  which  is  decomposed  by 
alcohol  and  sulphur  dioxide  giving  Y-hydroxy ^-anthranol ;  this  sub¬ 
stance  is  better  prepared  by  reducing  1 -hydroxyanthraquinone  with 
tin  and  hydrochloric  acid  in  presence  of  acetic  acid,  and  crystallises  from 
glacial  acetic  acid  in  bright  yellow  needles  melting  at  136 — 138°. 

The  constitution  of  these  iodo-derivatives  is  dealt  with  in  detail. 

W.  A.  D. 


Anthragallolamide  [2- Amino-1  :  3-dihydroxyanthraquinone]. 

Friedrich  Bock  ( Monatsh .,  1905,20,  571 — 593.  Compare  Georgievics, 
Abstr.,  1886,  69). — Anthragallolamide  is  formed  by  the  action  of 
ammonium  chloride  on  anthragallol  in  dilute  alkali  hydroxide  solution, 
or  in  large  quantities  by  exposing  finely  powdered  anthragallol,  dried 
at  150°,  to  the  action  of  ammonia  vapour  for  several  days  and  heating 
the  ammonium  salt  so  formed  at  130°;  the  barium  salt,  C14H704NBa, 

C(OHVC*N 

was  analysed.  The  diazo-anhydride ,  C8H402<^  A. _ _  I  I  2, 

^C-tL - 0*0 


is  formed 


by  the  action  of  amyl  nitrite  on  the  amine  in  slightly  acid  alcoholic 
solution  ;  it  crystallises  in  glistening,  yellow,  microscopic  plates,  de¬ 
tonates  when  rapidly  heated,  is  slightly  soluble  in  water,  but  easily 
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so  in  aqueous  alkali  hydroxides  to  red  solutions,  and  when  reduced  by 
stannous  chloride  in  alkaline  solution  yields  purpuroxanthin,  which 
melts  at  270°  (m.  p.  263°,  Plath,  Ber .,  1877,  10,  615).  This,  when 
heated  with  methyl  iodide  and  aqueous  potassium  hydroxide  at  120°, 
forms  the  dimethyl  ether  which  melts  at  187°  (m.  p.  180°,  Plath,  loc. 
cit.)  and  dissolves  in  hot  aqueous  alkali  hydroxide  to  a  red  solution, 
which  deposits  a  red,  flocculent  precipitate  on  cooling.  In  one  experi¬ 
ment,  persistent  methylation  led  to  the  formation  of  a  product , 
Ci4B502Me(0Me)2,  which  meltMat  153°  and  was  not  acted  on  by  hot 
aqueous  alkali  hydroxides.  When  boiled  with  benzaldehyde,  anthra- 
gallolamide  forms  a  benzylidene  derivative,  C14FL04N!CHPh,  which 
crystallises  in  glistening,  brown  prisms,  melts  at  257 — 258°,  and  is 
easily  hydrolysed  by  dilute  alkali  hydroxides  or  acids  or  by  warm 
pyridine  ;  when  shaken  with  acetic  anhydride  and  pyridine,  it  forms 
an  acetyl  derivative  as  a  yellow,  crystalline  mass,  which  melts  at  158° 
and  is  hydrolysed  by  boiling  alcohol.  When  heated  with  aqueous  or 
alcoholic  ammonia  under  pressure  at  100°,  anthragallol  dimethyl  ether 
(m.  p.  160°,  Abstr.,  1903,  i,  266)  forms  an  amino-product  which  crystal¬ 
lises  in  slender,  violet  needles  and  melts  at  231°.  It  forms  a  hydro¬ 
chloride  which  crystallises  in  red  needles,  and  when  warmed  yields 
ammonium  chloride  and  anthragallol  dimethyl  ether,  which  is  formed 
also  by  warming  the  amino-compound  with  aqueous  potassium  hydroxide. 

G.  Y. 

1:2: 5-Trihydroxyanthraquinone.  Farbenfabriken  vorm 
Friedr.  Bayer  &  Co.  (D.R.-P.  156960). — When  alizarin  is  dissolved  in 
fuming  sulphuric  acid  (30  per  cent.  S03)  to  which  boric  acid  has  been 
added,  and  agitated  at  30—35°  until  a  violet  solution  is  obtained,  a 
sulphuric  ester  of  1:2: 5-trihydroxyanthraquinone  is  formed.  The 
product  is  decomposed  by  water,  and  after  purification  and  crystal¬ 
lisation  from  acetic  acid  yields  red  needles  of  1:2:  b-trihydroxy- 
anthraquinone  melting  at  273 — 274°.  The  triacetyl  derivative  melts 
at  227—228°.  C.  H.  D. 

Methylnataloe-emodin  and  Nataloe-emodin.  Eugene  Leger 
(Compt.  rend .,  1905,  140,  1464 — 1466.  Compare  Abstr.,  1902,  i,  549, 
685  ;  1903,  i,  356). — Methylnataloe-emodin, 

OH-C0H3<£°>C6HMe(OH)-OMe, 

yields  4-hydroxyisophthalic  acid  melting  at  293°  (corr.)  on  fusion  with 
potassium  hydroxide,  is  oxidised  to  oxalic  acid  by  fuming  nitric  acid, 
and  on  treatment  with  bromine  yields  a  pentabroniide ,  C16H705  Br5, 
which  crystallises  in  dark  red  needles,  melts  at  293 — 295°  (corr.),  and 
is  soluble  in  acetic  acid  or  toluene  and  sparingly  so  in  methyl 
alcohol.  Diacetylmethylnataloe-emodin , 

OAc*  C6H3<99>C6HMfc  (OMe)  •  O  Ac, 

forms  long,  brilliant,  needle-shaped  crystals,  melts  at  169°  (corr.),  and  is 
soluble  in  ahohol  or  chloroform,  sparingly  so  in  ether,  and  insoluble  in 
water.  Nataloe-emodin  (trihydroxy methylanthraquinone),  obtained 
from  methylnataloe-emodin  by  the  action  of  concentrated  hydrochloric 
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acid,  melts  at  214*5°  (corr.)  and  not  at  220*5°  as  previously  stated 
(Abstr.,  1902,  i,  549  ;  1903,  i,  356) ;  triacetylnalaloe-emodin , 

OAc-CcH3<^>O0HMe(OAc)2, 

crystallises  from  methyl  alcohol  in  long,  bright  yellow  needles  melt¬ 
ing  at  203*7°  (corr.).  M.  A.  W. 

Menthones  and  Menthols  obtained  by  the  Catalytic 
Reduction  of  Pulegone  with  Metallic  Nickel.  Albin  Haller 
and  Camille  Martine  ( Compt .  rend.,  1905,  140,  1298 — 1303.  Com¬ 
pare  this  voh,  i,  220). — By  the  action  of  nickel  sponge  on  pulegone  at 
140 — 160°,  the  authors  have  obtained  a  liquid  which  boils  at  94 — 95° 
under  16  mm.  pressure,  is  dextrorotatory,  has  [a]D  +  5°  to  +8°,  fur¬ 
nishes  an  oily  oxime  and  condenses  with  benzaldehyde,  in  presence  of 
hydrogen  chloride,  forming  hydrochlorobenzylidenementhone,  identical 
with  that  obtained  from  natural  menthone.  This  liquid  is  regarded  as 
a  mixture  of  ketones  provisionally  designated  pulegomenthones.  By 
the  prolonged  action  of  nickel  sponge  on  pulegone  at  150—160°,  a 
mixture  of  “  pulegomenthols  ”  was  obtained.  The  crude  product  boils 
at  107 — 108°  under  16  mm.  pressure,  has  the  odour  of  menthol,  and 
is  slightly  dextrorotatory  ([a]D  +  6°to  4*8°).  When  cooled,  the  mixture 
partially  solidifies,  and  by  fractional  crystallisation  of  the  deposited 
matter  from  light  petroleum,  menthol  and  a -pulegomenthol  were  ob¬ 
tained.  a-Pulegomenthol  melts  at  84 — 85°,  has  [a]D  +  30°  and  +  23°10' 
in  4  and  10  per  cent,  solutions  in  alcohol  respectively  ;  it  may  be  iden¬ 
tical  with  Beckmann’s  isomenthol  (Abstr.,  1897,  i,  248). 

On  treatment  with  phthalic  anhydride,  the  oily  product  remaining 
after  freezing  out  menthol  and  a-pulegomenthol  gave  a  mixture  of  the 
following  esters  :  menthyl  phthalate,  a -pulegomenthyl  hydrogen  phthalate 
(m.  p.  104 — 105°  and  [a]D  +  27‘5°  in  4*724  per  cent,  solution  in  alcohol), 
and  ft- pulegomenthyl  hydrogen  phthalate,  which  melts  at  137 — 138°  and 
has  [a]D  +  8*9°.  Pulegomenthol ,  regenerated  from  the  acid  phthalate, 
is  a  syrupy  liquid,  which  does  not  crystallise  when  cooled  with  ice  and 
salt,  boils  at  212 — 212*5°  (corr.),  and  has  [a]D  +  2*6°  at  14°.  Carvone, 
on  reduction  with  nickel  sponge,  furnishes  a  mixture  of  dihydrocarvols, 
boiling  at  21 6 — -2 1 8°  and  yielding  a  phenylurethane  which  melts  at 
107 — 108°.  Under  the  same  conditions,  thujone  yields  thujol, 
citronellol  gives  dihydroeitronellol,  and  terpineol  furnishes  hexahydro- 
cymene.  T.  A.  H. 


Cyanocamphoracetic,  a-Cyanocamphorpropionic,  and 
a-Cyanooamphomobutyric  Acids  and  their  Principal  Deriva¬ 
tives.  Albin  Haller  and  A.  Courem^nos  {Compt.  rend.,  1905,  140, 
1430 — -1435). — Sodiocyanocamphor  reacts  with  the  halogen-substituted 
derivatives  of  the  fatty  acids  to  form  compounds  of  the  type 


C8Hh< 


C-CN 

I  I 

C*OR 


(compare  Abstr.,  1891,  1499;  1892,  1344  ;  1894,  i,  338),  and  in  the 
case  of  a-bromopropionic  acid,  which  contains  an  asymmetric  carbon 
atom,  sodiocyanocamphor  resolves  it  into  its  two  optical  isomerides, 


VOL.  LXXXVIII.  i. 


V  P 


534 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


forming  a  dextro-  and  a  lsevo-derivative.  Ethyl  cyanocamphoracetate, 
.C-CN 


csh14<} 


,  prepared  from  sodiocyanocamphor  and  ethyl 


OOCH?-C02Et 

ehloroacetate  or  iodoacetate  in  xylene  solution,  is  an  oily  liquid  boiling 
at  190 — 200°  under  15  mm.  pressure,  lias  a  sp.  gr.  1*09  at  0°  and 
[&]d  + 79*44°,  is  insoluble  in  water  or  alkaline  solutions,  soluble  in 
alcohol,  chloroform,  or  benzene,  and  hydrolysed  by  hydrochloric  acid, 
yielding  cyanocamphor.  Methyl  cyanocamphoracetate, 

c  „  /C-CN 

8  14<-C0-CH2-C02Me’ 

boils  at  150—156°  under  25  mm.  pressure,  melts  at  67°,  and  has 

C*CN 

[a]D  +  78 '10°.  Cyanocamphor  acetic  acid ,  CgHH<^i| 

C‘0*  C-H^COoH, 

obtained  by  the  action  of  alcoholic  potassium  hydroxide  on  either  of 
the  preceding  compounds,  crystallises  from  alcohol,  xylene,  or  benzene 
and  chloroform,  melts  at  98 — 99°,  has  [a]D  +  1 13*69°,  is  insoluble  in 
water,  but  soluble  in  ether  or  light  petroleum.  The  potassium  salt, 
C13H16OgNK,  forms  thin,  white  needles  soluble  in  water  or  alcohol  ; 
the  copper  salt,  (C13H1603N)2Cu,  is  a  grey,  amorphous  powder  insoluble 
in  water  but  soluble  in  methyl  or  ethyl  alcohol.  Cyanocamphoracet- 
,OCN 


amide ,  CSTI]4<^J 


,  prepared  by  the  action  of  alcoholic 


c-och2-co  *nh2 

ammonia  in  sealed  tubes  at  100°  on  ethyl  cyanocamphoracetate, 
crystallises  from  benzene,  melts  at  120°, .and  has  [a]D  +  95*73°.  Ethyl 
a-bromopropionate  reacts  with  sodiocyanocamphor  to  form  two  ethyl - 
7  .  XT  ^C-CN 

a-cyanocamphorpropionate 6*,  (JotLX"  14  ^  >  which  are  enan- 

17  1  1  1  8  14^C-0-CRMe-C02Et 

tiomorphously  related  to  one  another ;  the  more  soluble  one  melts 

at  49°,  has  [  a ]D  4- 144*08°,  and  crystallises  from  methyl  alcohol  in 

beautiful  needles ;  the  /eero-compound  melts  at  74*5°,  has  [a]D  —  33*78°, 

and  crystallises  in  white  plates  soluble  in  alcohol,  chloroform,  or 

C*CN 

benzene.  Methyl-a-cyanocamphorpropionate ,  C8H14<^jj  ^  Qjqjyj  »qq  ]y[  J 

has  also  been  obtained  in  two  forms  ;  the  one  compound  melts  at  44°  and 
has  [a]D  4- 175*44°  and  the  isomeride  crystallises  in  the  monoclinic  system 
(Wyrouboff),  melts  at  80 — 81°,  and  has  [a]D  -  41*76°.  By  the  action 
of  alcoholic  potassium  hydroxide  on  the  dextro- ethyl  ct-cyanocamphor- 
propionate,  the  corresponding  a-cyanocamphor propionic  acid, 

C  H  <rfl*CN 

^Snl4\C.0.CHMe.CQ  JJ. 

is  obtained,  which  melts  at  109°,  has  [a]D4-  93*06°,  forms  ammonium , 

silver,  and  copper  salts  j  the  amide ,  C8Hi4<jJ.0.CHMe.c0.NH  » 

tallises  in  thin  needles,  melts  at  170*5°,  and  has  [a]D  +  93*02°,  The 
acid,  similarly  obtained  from  lcevo-e thyl  a-cyanocamphorpropionate, 
melts  at  85°,  has  [a]D+ 13*43°,  forms  an  ammonium ,  &  silver,  and  a 
Copper  salt ;  the  amide  forms  beautiful  white  needles  soluble  in 
benzene,  ether,  light  petroleum,  or  chloroform,  melts  at  183°,  and  has 
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C*CN 

[a]D  + 75’20°.  Ethylcyanocamphorisobutyrate,GiS.u<j<\  ^  ^ 

2  2 

is  an  oil  boiling  at  220—226°  under  18  mm.  pressure.  M.  A.  W. 


Transformation  of  Carvone  into  a-Phellandrene.  Carl  D. 
Harries  and  Manuel  Johnson  ( Ber 1905,  38,  1832 — 1835). — 
Wallach  has  shown  (Abstr.,  1904,  i,  1035)  that  the  suitable  reduction 
of  active  nitrophellandrene  yields  A5  6-menthene-2-one ;  by  con¬ 
verting  the  latter  into  a-phellandrene  the  author  now  renders  it 
possible  to  transform  carvone  into  a-phellandrene. 


Chlorophellandrene ,  CMe^SS/pt?’^>CHPr^,  obtained  by  the  action 


of  phosphorus  pentachloride  on  A6-menthene-2-one,  is  a  colourless, 
highly  refractive  oil  with  a  faint  ethereal  odour,  and  has  aD  -  28°  in 
a  decimeter  tube  at  20°.  On  reduction  with  zinc  dust  in  methyl- 
alcoholic  solution  and  in  an  atmosphere  of  nitrogen,  it  is  converted 
into  a-phellandrene. 


A6-3fenthene-2-amine,  CMe^g^^^2^  Q^2^>CHPr^«  obtained  by 

reducing  the  oxime  of  A6-menthene-2-one  with  zinc  dust  and  acetic 
acid,  is  a  colourless  oil  which  boils  at  89°  under  14  mm.  pressure,  has  a 
basic,  camphor-like  odour,  nD  1*47957  at  20°,  sp.  gr.  0*8896  at  20°, 
and  aD  -I- 104°40'  in  a  decimetre  tube  at  20°.  Its  hydrochloride  melts 
at  188°.  On  treating  the  base  with  phosphoric  acid  and  distilling  the 
phosphate  in  a  vacuum,  a  hydrocarbon  is  obtained  which  is  probably 
a-phellandrene.  T.  H.  P. 


Essential  Oil  of  Achillea  Nobilis.  P.  Echtermeier  {Arch. 
Pharm .,  1905,  243,  238 — 246). — The  oil  examined  was  obtained  from 
Achillea  nobilis  when  flowering  ;  it  had  sp.  gr.  0*9353  at  15°  and 
rotation  -20*82°  in  a  200  ijim.  tube,  and  boiled  at  170 — 265°,  the 
three  fractions  collected  containing  C  84 — 79  and  H  11*4 — 10 ‘7  per 
cent.  ;  the  ester  number  corresponded  with  18  per  cent,  of  C10H7*OAc, 
the  acetyl  number  with  13  per  cent,  of  C^H^OH. 

No  oxime  could  be  obtained  from  the  oil.  When  some  of  it  was 
allowed  to  fall  gradually  on  to  phosphoric  oxide,  the  mixture  being 
cooled,  and  the  product  distilled  and  then  ledistilled  repeatedly 
over  sodium,  camphene  was  obtained  together  with  an  oil  which  also 
had  the  composition  C10H16 ;  this  oil  boiled  at  171 — 177°. 

When  the  crude  oil  was  boiled  with  alcoholic  potassium  hydroxide, 
decoic,  acetic,  and  formic  acids  seemed  to  be  present  among  the 
products.  Small  quantities  of  a  phenol  were  also  present. 
Further  products  were  borneol ;  an  oil  which  also  had  the  composition 
C10H18O,  boiled  at  197 — 201°,  and  had  an  odour  resembling  that  of 
linalool ;  and  an  oil  which  boiled  at  248 — 265°,  had  the  composition 
Ci0H16O,  and  yielded,  when  distilled  repeatedly  over  sodium,  camphene 
and  an  oil  which  boiled  at  240 — 245°  and  had  the  composition  C10H10, 
resembling  in  these  respects  the  less  volatile  fractions  of  oil  of 
camomile  and  of  other  essential  oils.  C.  F.  B. 
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Ethereal  Oils.  Schimmel  &  Co.  ( Ghem .  Centr .,  1905,  i, 
1469 — 1471  ;  from  SchimmePs  Geschaftsber .,  April,  1905.  Compare 
Abstr.,  1903,  i,  185  ;  1904,  i,  603). — Para  copaiva  balsam  yields  62*5 
per  cent,  of  a  yellow  oil,  which  is  soluble  in  7 ’5 — 8  volumes  of  95 
per  cent,  alcohol  and  has  a  sp.  gr.  0*9180  at  15°,  aD-78°48', 
nD  1*50096  at  20°,  acid  number  3*14,  and  ester  number  0.  From 
Bahia  and  Angostura  copaiva  balsams,  61*93  and  52*3  per  cent, 
respectively  of  slightly  yellow  oils  are  obtained.  The  former  has  a 
sp.  gr.  0*8982  at  15°,  aD  -  9°37',  nD  1*49460,  acid  number  7*87,  and 
saponification  number  9*82  ;  it  dissolves  in  8 — 10  volumes  of  95  per 
cent,  alcohol,  forming  a  slightly  turbid  solution.  The  Angostura  oil 
is  soluble  in  5*5  volumes  of  95  per  cent,  alcohol;  it  has  a  sp.  gr. 
0*9161  at  15°,  aD  -  2°20',  nD  1*50169  at  20°,  acid  number  10*89,  and 
ester  number  0. 

Cypress  oil  distilled  from  fresh  material  in  the  South  of  France  is 
soluble  in  5  —  6  volumes  of  90  per  cent,  alcohol ;  it  has  a  sp.  gr. 
0*868 — 0*878  at  15°,  aD  +  22°  to  +31°,  acid  number  0,  and  ester 
number  5 — 10.  The  acetyl  derivative  has  ester  number  10 — 15.  The 
oil  distilled  in  Germany  dissolves  in  2 — 6  volumes  or  more  of  90  per 
cent,  alcohol ;  it  has  a  sp.  gr.  0*88 — 0*892  at  15°,  aD  +  4°  to  +  18°,  acid 
number  1*5 — 3,  and  ester  number  15 — 22  (acetyl  derivative  43 — 49). 
The  oil  obtained  from  the  fruit  is  similar  to  the  ordinary  French  oil, 
and  is  soluble  in  6  volumes  or  more  of  90  per  cent,  alcohol  ;  it  has  a 
sp.  gr.  0*8686  at  15°,  aD  -4-  30°48',  acid  number  0,  and  ester  number 
6*74  (acetyl  derivative  11  *78). 

Bergamot  oil  is  chiefly  adulterated  with  lemon  oil  or  the  terpenes 
of  lemon  oil ;  the  addition  of  these  substances  is  indicated  by  the 
increased  rotatory  power  of  the  oil. 

The  bright  yellow  oil  from  Eucalyptus  polybractea  closely  resembles 
that  of  Eucalyptus  odorata ,  and  contains  a  considerable  quantity  of 
cineol ;  it  has  a  sp.  gr.  0*9193  at  15°  and  aD  -  1°3',  and  smells  stroDgly 
of  cuminaldehyde. 

Further  examination  of  ginger  grass  oil  has  shown  that  it  cannot 
be  an  inferior  Palm*  rose  oil,  but  is  probably  derived  from  a  plant 
which  closely  resembles  Andropogon  Schoenanthus .  The  dihydro- 
cuminol,  C10H16O  ( Geschaftsber .,  October,  1904;  Walbaum  and 
Iiuthig,  Abstr,  1905,  i,  53),  obtained  from  this  oil,  when  reduced 
with  sodium  amalgam,  yields  a  tetrahydrocuminol,  C]0H38O,  which 
boils  at  216 — 218°  or  at  79 — 80°  under  5  mm.  pressure  and  has  a 
sp.  gr.  0*9419  at  15°;  the  phenylurethane  compound  melts  at  85 — 86°. 
When  oxidised  with  potassium  dichromate  and  sulphuric  acid,  it  forms 
dihydrocuminaldekyde,  C10HuO,  and  dihydrocuminic  acid.  The  former 
boils  at  235°  under  755  or  at  85°  under  4  mm.  pressure  ;  it  has  a 
sp.  gr.  0*9698  at  15°,  aD  -  37°54',  and  1*50702  at  20°.  The  semi- 
oxamozone  melts  at  228°.  Dihydrocuminic  acid,  C10RuO2,  melts  at 
130 — 131°  and  yields  a  dibromide  and  a  hydrobromide  which  melt  at 
167 — 168°  and  175°  respectively;  it  is  not  identical  with  the  acid 
obtained  by  Yilliger  and  von  Baeyer  from  nopinic  acid.  When 
cautiously  heated  with  nitric  acid,  it  forms  cuminic  acid,  but  when 
added  to  cold  concentrated  nitric  acid  it  yields  3-nitrocuminic  acid. 

Inactive  carvone  has  been  found  in  ginger  grass  oil  and  methyl- 
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heptenone  in  Palma  rose  oil.  A  sample  of  hop  oil  was  found  to  be 
adulterated  with  Gurjun  balsam  oil.  The  hydrochloride  of  fsosafrole, 
prepared  by  passing  dry  hydrogen  chloride  into  isosafrole,  contains 
1  mol.  HC1  and  reacts  with  sodium  methoxide,  ethoxide,  or  amyloxide. 
The  methoxy- compound  boils  at  110 — 11 2°  under  5  mm.  pressure  and 
has  a  sp.  gr.  1*1116  at  15°  and  ?iD  1*51619  at  15°.  The  ethoxy-c om- 
pound  boils  at  110 — 111°  under  3'5  mm.  pressure,  and  has  a  sp.  gr. 
1*0796  at  15°  and  nD  1*50884  at  15°.  The  amyloxy -compound  boils  at 
136 — 137°  under  13*5  mm.  pressure,  and  has  a  sp.  gr.  1*0258  at  15° 
and  7ij)  1*49775  at  15°.  By  the  action  of  water  at  a  high  temperature, 
or  of  dilute  acids  on  these  compounds,  the  alcohol  appears  to  be  regener¬ 
ated,  but  strong  alkalis  have  no  action.  By  the  action  of  phosphorus 
pentachloride  on  the  methoxy-compound  and  treatment  of  the  product 
with  water,  a  compound,  C10H8O3,  is  formed,  which  is  possibly  the 
1:3:  4-ally lcatechol  ester  of  carbonic  acid ;  it  has  an  odour  slightly 
resembling  that  of  coumarin,  melts  at  84*5 — 85°,  and  boils  at  130 — 435° 
under  3*5  mm.  pressure.  When  treated  with  acetic  acid  according  to 
Bertram’s  method,  combination  does  not  take  place  at  the  double 
linking,  but  a  substance  is  formed  which  is  probably  a  polymeric  iso- 
safrole;  it  melts  at  90 — 91°  and  boils  at  220°  under  3  mm.  pressure. 
zsoSafrole  itself  reacts  with  phosphorus  pentachloride,  forming  a  product 
which,  when  boiled  with  a  strong  solution  of  potassium  hydroxide  in 
alcohol,  yields  the  ketone,  CH202!C6H3’C0Et,  melting  at  39°. 

Small  quantities  of  a  base  which  has  a  narcotic  odour  have  been 
found  in  oil  of  caraway,  together  with  dihydrocarvone  and  dihydro  - 
carveol.  The  base  boiling  at  135 — 140°  under  3 — 4  mm.  pressure, 
which  was  found  in  patchouli  oil  (Abstr.,  1904,  i,  604),  forms  a 
hydrochloride ,  C14H230N,HC1,  which  melts  at  147*5 — 148*5°;  the 
platinichloride  melts  at  175°. 

The  oil  from  the  wood  of  Fagara  octandra ,  a  Mexican  Rutaceaey  is 
bright  yellow  and  has  an  odour  which  resembles  that  of  linalool ;  it 
has  a  sp.  gr.  0*922  at  15°,  aD  +  2°30',  and  ester  number  6*09, 
Inula  graveolens  yields  a  brown  oil,  which  has  a  green  fluores¬ 
cence  and  probably  contains  bornyl  acetate;  it  has  a  sp.  gr.  0*9754 
at  15°,  aD  -  36°40',  acid  number  8*45,  and  ester  number  161*3  (acetyl 
derivative  239*38).  The  oil  prepared  from  the  leaves  of  Cup'essus 
Lambertiana  is  yellowish-green  and  has  an  odour  similar  to  that  of 
balm  ;  it  has  a  sp.  gr.  0*8656  at  15°,  aD-f  31°53',  acid  number  1*5,  and 
ester  number  13*9  (acetyl  derivative  50*82).  The  leaves  of  Laurus 
Camphora,  distilled  in  Cannes,  yielded  about  0*52  per  cent,  of  a  colour¬ 
less  oil,  which  has  an  odour  similar  to  that  of  cardamom.  Pinene, 
cineol,  /-terpineol,  and  probably  c&mphene  are  contained  in  this 
oil;  it  has  a  sp.  gr.  0*9058  at  15°,  aD-26°12',  acid  number 
0*34,  and  ester  number  8*82  (acetyl  derivative  46*9).  About 
0*76  per  cent,  of  a  brownish-yellow  oil  was  distilled  from  the 
fruit  of  Amomum  mala  in  Amani  (German  E.  Africa)  :  it 
contains  a  considerable  quantity  of  cineol,  together  with 
terpineol,  and  has  a  sp.  gr.  0*9016  at  15°,  aD-10°46', 

acid  number  3*5,  and  ester  number  1*7  (acetyl  derivative  67*05). 
Vetiver  oil,  prepared  from  the  fresh  roots,  is  bright  brown,  and  has  a 
sp.  gr.  1*0023  at  15°,  aD  -f  33°42',  acid  number  16*06,  and  ester  number 
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12*1 6  (acetyl  derivative  142*35).  The  balsam  of  Hardwickia  binatci 
(oil  of  Ennaikulavo),  when  distilled  with  steam,  yields  about  44  per 
cent,  of  a  colourless,  rather  limpid  oil,  which  has  a  sp.  gr.  0  9062 
at  15°,  aD  -  7°42',  acid  number  0*85,  and  ester  number  2*88.  Bay 
berries  from  the  Bermudas  yield  3*66  per  cent,  of  a  yellowish-brown 
oil,  which  has  a  sp.  gr.  1*0170  at  15°  and  aD  —  7°3' ;  it  contains 
73  per  cent,  of  phenols.  Eugenol  and  £-phellandrene  were  isolated,  but 
probably  not  myrcene.  About  0*29  per  cent,  of  a  lemon-yellow  oil 
may  be  obtained  from  Artemisia  annua  ;  it  has  a  sp.  gr.  0  8912  at  15°, 
aD  —  1°18',  acid  number  3  8,  and  ester  number  19*2  (acetyl  derivative 
44*5).  The  bark  of  Tetr  anther  a  poly  antha  var.  citrata  yields  0*81  per 
cent,  of  a  lemon-yellow  oil,  which  probably  contains  citral  and  citron- 
ellal,  and  has  a  sp.  gr.  0*8904  at  15°  and  aD  -H  10°1 1/,  whilst  from  the 
leaves  5*42  per  cent,  of  a  bright  yellow  oil  is  obtained,  which  contains 
citral  and  cineol  and  has  a  sp.  gr.  0*9042  at  15°  and  aD  15°41'. 

The  quantitative  determination  of  aldehydes  and  ketones  by  means 
of  a  saturated  solution  of  sodium  sulphite  gives  very  good  results  for 
carvone  and  pulegone,  and  is  also  satisfactory  for  citral  and  cinnam- 
aldehyde,  but  not  for  citronellal.  Benzaldehyde,  anisaldehyde,  and 
cuminaldehyde  cannot  be  estimated  by  this  method.  E.  "VV.  W. 

Euphorbium.  Alexander  Tschirch  and  Paul  (Arch.  Pharm ., 
1905,  243,  249 — 291). —  Some  difficulty  was  experienced  in  obtaining 
a  sample  of  the  resin  fairly  free  from  vegetable  and  earthy  impurities. 
The  specimen  examined  had  acid  number  36 — 39,  saponification 
number  80 — 110,  methyl  number  1*68.  The  following  percentages 
were  soluble  in  the  solvents  named :  alcohol  (of  50,  60,  75,  90,  96 
per  cent,  by  volume  respectively),  34,  44,  50,  62,  74 — 75  ;  ether,  56  ; 
acetone,  80  ;  chloroform,  60 ;  ethyl  acetate,  62  ;  toluene,  62  ;  amyl 
alcohol,  74  ;  carbon  disulphide,  88  ;  light  petroleum,  36  ;  acetic  acid, 
96;  water,  32*5.  The  part  soluble  in  ether  had  acid  number  40,  and 
saponification  number  100 ;  that  soluble  in  alcohol  had  acid  number 
19.  The  ash  amounted  to  4*1  per  cent,  when  ignited  over  the  blow¬ 
pipe,  to  8  per  cent,  when  heated  over  the  bunsen  burner  ;  it  consisted 
mainly  of  calcium  oxide  or  carbonate  respectively.  The  crude  resin 
contains  a  trace  of  nitrogen,  but  the  purified  resin  contains  none. 
When  a  filtered  light  petroleum  extract  of  the  resin  is  floated  on  a 
solution  of  one  drop  of  concentrated  sulphuric  acid  in  20  c.c.  of  water, 
a  very  stable  blood-red  layer  is  formed  at  the  surface  where  the  two 
liquids  touch ;  on  shaking,  the  whole  of  the  acid  liquid  becomes  red, 
and  this  colour  only  slowly  changes  to  brown.  The  reaction  may  be 
used  for  purposes  of  identification  ;  an  extract  of  the  most  suitable 
concentration  is  obtained  from  0*1  gram  of  euphorbium  and  10  c.c.  of 
light  petroleum. 

From  an  ethereal  solution  of  the  resin,  1  per  cent,  aqueous  ammo¬ 
nium  carbonate  extracts  euphorbic  acid ,  C24H30O6,  which  is  amorphous, 
melts  at  107 — 108°,  and  has  acid  number  130 — 135,  corresponding 
with  monobasicity,  and  saponification  number  204. 

From  the  residual  ethereal  solution,  no  appreciable  amount  of  any¬ 
thing  was  extracted  by  1  per  cent,  aqueous  sodium  carbonate  or  sodium 
hydroxide. 
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Concentrated  aqueous  sodium  hydrogen  sulphite  extracted  a  very 
small  quantity,  about  0‘005  per  cent.,  of  a  substance  which  melted  at 
126°  and  gave  several  of  the  reactions  of  an  aldehyde. 

The  ethereal  solution  remaining  was  evaporated  ;  the  residue  was 
freed  from  euphorbone  by  extraction  with  light  petroleum,  mixed  with 
aqueous  potassium  hydroxide,  and  distilled  with  steam  for  weeks.  The 
aqueous  distillate  contained  practically  nothing,  so  that  no  essential 
oil  can  have  been  present.  Undissolved,  there  remained  a  small 
quantity  of  euphorboresen,  C33H4S04,  which  is  amorphous  and  melts  at 
74 — 76°,  When  the  residual  alkaline  liquid  was  acidified,  a -euphorbo- 
resen. ,  C28H480,  was  precipitated  as  an  amorphous  substance  melting  at 
about  75°  and  now  insoluble  in  dilute  aqueous  potassium  hydroxide  ; 
the  liquid  still  contained  a  small  quantity  of  a  substance  with  the 
character  of  a  'phenol . 

From  an  aqueous  extract  of  the  drug,  calcium  malate  was  isolated  ; 
also  a  dextrorotatory  carbohydrate  that  was  precipitated  by  alcohol, 
and  another  (pentosan  1)  which  remained  dissolved.  No  appreciable 
amount  of  any  gum  was  present.  Nor  could  tartaric,  citric,  or  oxalic 
acid  be  detected. 

Grains  of  starch  were  isolated  from  the  drug  ;  these  had  the  shape 
of  dumb-bells  or  bones,  as  often  happens  with  the  Euphorbiacece.  An 
amorphous,  pungent  principle  could  be  extracted  from  the  drug  with 
water,  alcohol,  or  ether. 

Euphorbone,  C30H48O  (molecular  weight  found  501 — 517),  is  best 
obtained  from  the  drug  by  extraction  with  light  petroleum  and  crystal¬ 
lisation  first  from  alcohol  and  then  repeatedly  from  acetone.  It  melts 
at  115 — 116°  and  distils  and  sublimes  unchanged  under  diminished 
pressure  ;  from  light  petroleum,  it  crystallises  with  some  of  the  sol¬ 
vent,  and  then  melts  at  67 — 68°.  It  is  optically  inactive  ;  it  does  not 
contain  methoxyl  or  ethoxyl  groups,  and  its  iodine  number,  101 — 112, 
suggests  that  addition  and  substitution  occur  together.  Attempts  to 
prepare  an  acetyl  or  a  benzoyl  derivative  were  unsuccessful.  Alco¬ 
holic  potassium  hydroxide  is  without  action,  and  fusion  with  potassium 
hydroxide  leads  to  no  definite  result.  By  heating  euphorbone  with 
nitric  acid  of  sp.  gr.  L34,  an  amorphous,  yellow  substance  was  obtained 
with  the  composition  C27H5l07(N02)2. 

In  100  parts  of  the  drug  were  found  :  euphorbic  acid,  0  7;  euphor¬ 
bone,  40,  and  amorphous  resens,  21  ;  malates,  25,  and  carbohydrate,  2  ; 
impurities  and  loss,  11.  C.  F.  B. 

Pentose  Reactions  of  Saponins.  Leopold  Rosenthaler 
(Arch.  Pharm .,  1905,  243,  247 — 248). — By  means  of  the  phloroglucinol 
and  orcinol  reactions,  furfuraldehyde  Ins  been  detected  after  the 
following  saponins  have  been  boiled  with  dilute  hydrochloric  acid 
(compare  Plzdk,  Abstr.,  1903,  i,  643).  Saponin  from  Gypsophila  spec., 
Camellia  theifera ,  Polygala  senega  (senegin),  Acacia  concinna ,  Entada 
scandens ,  Dialopsis  africana ,  Digitalis  purpurea  (digitonin),  Guaiacum 
off.  ;  saponic  acid  from  Quillaia  saponaria  (quillaic  acid)  and  Guaiacum 
off.,  and  sapotoxin  from  Quillaia  saponaria.  These  substances  must 
therefore  yield  pentoses  on  hydrolysis,  and  are  to  be  regarded  as 
pentosides. 
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No  furfuraldehyde  could  be  detected  in  the  case  of  the  saponin  from 
Verbascum  sinuatum  and  the  three  from  Sarsaparilla.  C.  F.  B. 

Chlorophyll.  Leon  Marchlewski  (Zeit.  physiol.  Chem .,  1905,  44, 
422 — 426). — The  optical  activity  of  chlorophyll  and  its  derivatives  is 
believed  to  be  due  to  the  green  constituent.  Hartley’s  blue  chloro- 
phyll  is  considered  to  be  unchanged  chlorophyll.  W.  D.  H. 

Oxidation  of  the  Higher  Homologues  of  Aniline  on  the  Fibre. 

S.  Kirpitschnikoff  (Zeit.  Farb,  Text.  Ind.,  1905,  4,  233 — 234). — The 
following  bases,  printed  on  a  fabric,  may  be  oxidised  to  a  moderately 
permanent  dye  by  means  of  sodium  chlorate  and  potassium  ferro- 
cyanide  ;  the  colour  of  the  dye  is  shown  in  brackets.  Aniline  (black)  ; 
o-toluidine  (dark  violet)  ;  m-toluidine  (blackish-violet) ;  p-toluidine 
(chestnut-brown)  :  xylidine  (black) ;  cumidine  (brown  with  a  rose 
shade).  W.  A.  D. 

Brown  Sulphur  Dye  from  2:4: 5-Triaminotoluene.  Kalle  & 
Co.  (D.R.-P.  157540). — When  fused  with  sodium  sulphide  and  sulphur 
at  160°,  2:4:  5-triaminotoluene  yields  a  remarkably  fast  brown  dye. 
In  place  of  triaminotoluene,  the  more  readily  accessible  benzeneazo-m- 
tolylenediamine  may  be  employed  ;  in  this  case,  the  product  is  after¬ 
wards  heated  at  220°  to  remove  aniline.  C.  H.  D. 


Sulphur  Dye  from  2  : 2'-Diamino-4  : 4'-oxalotoluidide. 
Farbwerke  vorm.  Meister,  Lucius,  &  BrBning  (D.R.-P.  157103). — 
A  yellow  dye  resembling  that  obtained  by  fusing  2  :  2'-diamino-4  :  4'- 
oxalotoluidide  with  sulphur  (this  vol.,  i,  249),  but  having  greater 
fastness  towards  alkalis,  may  be  prepared  by  melting  the  diamino- 
oxalotoluidide  with  2  mols.  of  m-tolyleneJiamine  at  150 — 200°  and 
fusing  the  product  with  sulphur  at  a  temperature  above  170°. 


C.  H.  D. 


Derivatives  of  Dihydroisobenzofaran.  Alfred  Guyot  and 
J.  Catel  (Compt.  rend.,  1905,  140,  1348 — 1350.  Compare  this  vol., 
i,  226). — When  phenylphthalide  is  added  to  a  solution  of  magnesium 
phenyl  bromide  in  ether,  there  is  formed  o-benzhydryltriphenylcarbinol, 
OH*CPh2*C6H4*CHPhOH,  but  when  the  two  reagents  are  mixed  in 
the  reverse  order  there  is  obtained  2-hydroxy  \  :2-diphenyl-\  :2-di- 

CHPh _ 

hydroisobenzo fur  an,  C6H4<^gp^Q|^p>0,  which  forms  small,  colourless 

crystals,  dissolves  in  organic  solvents,  and  readily  loses  a  mol.  of  water 
when  heated  alone  or  when  boiled  in  acetic  acid  or  in  alcohol  contain¬ 
ing  some  hydrogen  chloride,  yielding  a  substance  which  crystallises  in 
golden-yellow  leaflets,  melts  at  125°,  and  dissolves  in  benzene  with  a 
green  fluorescence.  This  new  substance,  on  reduction  with  sodium 
amalgam,  furnishes  1  :  2-diphenyl-l  :  2-dihydro\%obenzofuran  (m.  p.  96°), 
and  is  oxidised  by  potassium  dichromate  in  acetic  acid  to  o-dibenzoyi- 
benzene,  whence  the  authors  conclude  that  it  has  the  constitution 
ppu  OPB 

C<^<CPh>°  0r  °sH.<CPh>0- 

o-Dibenzoylbenzene  yields  a  diphenylhydrazone  melting  at  165°  and 
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a  phthalazine,  C6H4<^pk!-^>  which  melts  at  192°  and  is  soluble  in 

acids,  and  furnishes  a  crystalline  platinichloride.  When  either  2-hydr¬ 
oxy- 1  :  2-diphenyl-l  :  2-dihydrowobenzofuran  or  o-dibenzoylbenzene  is 
reduced  with  sodium  amalgam,  o -dibenzhydrylbenzene> 

C6H4(CHPh-OH)2, 

is  produced.  This  melts  at  128°  and,  when  heated  in  acetic  acid  solu¬ 
tion  with  hydrochloric  acid,  yields  the  1  :  2-diphenyl-l  :  2-dihydrozso- 
benzofuran  mentioned  above.  T.  A.  H. 


Basicity  of  Pyronic  Oxygen.  Halogen  Double  Salts  of 
Metals  and  Dinaphthapyryl.  Robert  Fosse  and  L.  Lesage  ( Compt . 
rend 1905,  140,  1402 — 1403). — The  dinaphthapyryl  group, 

OH^O-  or  -CH<p10H6>O, 

^10^6 

has  basic  properties,  and  a  number  of  halogen  double  salts  have  been 
prepared  in  which  this  group  plays  the  rdle  of  an  atom  of  an  alkali 
metal.  The  formulae  of  the  double  chlorides  and  bromides  are  given 
below,  the  dinaphthapyryl  group  being  represented  by  R. 


AuC13,RC1,  microscopic  red  crystals. 
HgBr2,RBr,  red,  yellow  by  reflected 
light. 

CuBr2,RBr,  green. 

FeBr3,RBr,  red,  yellow  by  reflected 
light. 


PtCl4,2RCl, 

PtCl2,2RCl,  green  crystals. 
CdBr2,2RBr,  red,  green  in  reflected 
light. 

MnBr2,2RBr,  red,  yellow  in  reflected 
light. 

CoBr.2,2RBr,  red,  metallic  shimmer. 


The  double  salts  are  represented  as  containing  quadrivalent  basic 
oxygen  corresponding  with  the  first  formula  for  the  dinaphthapyryl 
group.  H.  M.  D. 


Origin  of  Alkaloids  in  Plants.  Ame  Pictet  (Arch.  Sci.  phys. 
nat .,  1905,  [iv],  19,  329 — 352). — The  alkaloids  in  the  plant  economy 
correspond  with  the  urea,  uric  acid,  glycine,  &e.,  in  the  animal  system. 
They  are  localised  in  special  tissues  and  are  the  nitrogenous  products 
of  cell  metabolism  arising  from  the  breaking  down  of  more  complex 
substances  and  subsequent  chemical  modification  by  condensation  with 
other  compounds  present  in  the  plant,  the  most  common  of  these 
changes  being  the  methylation  of  possibly  noxious  hydroxyl  or  imino- 
groups  by  means  of  formaldehyde  according  to  the  equations  R*OH  + 
CH20  -  R*OMe  +  O  ;  RINH  +  CH20  =  RINMe  +  O  ;  R(OH),  +  CII20  = 

R^Q^CHg  +  H20  (Eschweiler,  this  vol.,  i,  328).  The  alkaloids 

containing  the  pyrrole  or  indole  ring  (nicotine,  atropine,  cocaine, 
hygrine,  strychnine,  or  brucine)  are  degradation  products  of  proteids 
(Fischer,  Abstr.,  1901,  i,  745,  780  ;  Nencki,  Abstr,,  1901,  i,  434, 
554),  but  the  pyridine,  piperidine,  or  quinoline  ring  characteristic 
of  the  alkaloids  of  hemlock,  quinine,  opium,  &c.,  does  not  occur  in 
proteids,  nucleins,  lecithins,  or  any  other  complex  vegetable  product, 
and  the  author  is  of  opinion  that  these  rings  are  formed  by  an  intra¬ 
molecular  transformation  of  a  methylated  pyrrole  or  indole  ring  ;  such 
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transformations  can  be  effected  by  the  action  of  heat,  the  author 
having  obtained  pyridine  from  1  -methylpyrrole  or  2 -methyl pyrrole  ; 
quinoline  from  1-methylindole ;  7soquinoline  from  metliylphthalimidine, 
and  phenanthridine  from  methylcarbazole  (compare  Abstr.,  1904, 
i,  771).  M.  A.  W. 

Aminocodeine.  Eduard  Yongerichten  and  Carl  Weilinger 
(. Ber .,  1905,  38,  1857—1859). — The  methiodide,  C18HO0OrNo,MeI,  is 
formed  by  boiling  nitrocodeine  with  methyl  iodide  in  methyl-alcoholic 
solution ;  when  boiled  with  25  per  cent,  aqueous  sodium  hydroxide, 
it  forms  nitromorphimethine,  which  crystallises  in  yellow 

needles  and  melts  at  214 — 215°.  The  methiodide ,  C19H2205N2,MeI, 
crystallises  in  yellow  needles. 

When  reduced  with  tin  and  glacial  acetic  acid,  nitrocodeine  forms 
diacetylaminocodeine ,  C22H2fi05N2,  which  crystallises  in  flat,  white 
needles,  melts  at  120°,  and  forms  the  methiodide ,  C02H060-K9,MeI. 
This  crystallises  in  white  needles,  melts  at  251 — 252°,  and  when  boiled 
with  silver  acetate  and  acetic  anhydride,  the  reaction  mixture  being 
afterwards  heated  in  a  sealed  tube  at  160 — 170°,  forms  triacetylamino- 
methylmorpliol ,  C21H2l05N,  which  crystallises  in  yellow  needles,  melts 
at  178 — 179°,  and  dissolves  in  alcoholic  sodium  hydroxide  to  a  brown 
solution.  Oxidation  of  the  triacetyl  compound  leads  to  the  formation 
of  a  quinone  which  contains  nitrogen  *  it  is  obtained  as  a  yellow  pre¬ 
cipitate  on  addition  of  sulphuric  acid  to  its  solution  in  aqueous  sodium 
hydrogen  sulphite,  and  dissolves  in  alcoholic  sodium  hydroxide  to  a 
green  solution  which  becomes  red  on  addition  of  acetic  acid.  On  solu¬ 
tion  of  the  quinone  in  aqueous  sodium  hydroxide  and  precipitation 
with  acetic  acid,  the  amino-quinone  is  obtained  as  a  dark  blue,  flocculent 
substance  which  dissolves  in  alcohol  or  chloroform  to  red  solutions.  A 
substance  which  crystallises  in  red  needles,  melts  at  240°,  and  dissolves 
in  concentrated  sulphuric  acid,  or  in  alcoholic  sodium  hydroxide  to  red 
solutions,  is  formed  as  a  by-product  in  the  oxidation  of  the  triacetyl 
compound. 

The  properties  of  the  quinone  show  that  the  nitro-group  of  nitro¬ 
codeine  must  have  replaced  a  hydrogen  atom  of  the  phenanthrene 
diphenyl  nucleus.  G.  Y. 

Derivatives  of  Morphenol.  Eduard  Yongerichten  (Ber,,  1905, 
38,  1851 — 1857.  Compare  Abstr.,  1898,  i,  98  j  Abstr.,  1901,  i,  742). 
— a-Bromomorphenol  methyl  ether,  obtained  as  previously  described 
from  bromomethylmorphimethine,  the  methiodide  of  which  melts  at 
252°,  yields  on  oxidation  a  diphenanthryl  derivative, 

C15H702Br-0*C15H702Br, 

melting  at  330°,  and  a  small  amount  of  a  bromo-quinone  which  forms 
condensation  products  with  o-diamines. 

/2-Bromomorphenol  methyl  ether  is  formed  by  the  action  of  bromine 
on  acetylmorphenol  and  hydrolysis  of  the  acetylbromomorphenol 
(m.  p.  208°)  by  means  of  sodium  methoxide  in  a  sealed  tube  at  100°. 
Both  bromomorphenol  methyl  ethers  melt  at  124°,  but  a  mixture  of 
the  two  melts  at  95 — 98°.  Oxidation  of  the  /?-bromo-ether  with  chromic 
acid  in  glacial  acetic  acid  solution  leads  to  the  formation  of  reddish- 
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brown  amorphous  products  and  not  to  a  crystalline  quinone,  whereas 
by  the  oxidation  of  acetylbromomorphenol  there  is  obtained  a  bromo- 
morplienolquinone ,  which  dissolves  in  aqueous  sodium  hydroxide  to  a 
carmine  solution  and  condenses  with  o-tolylenediamine  to  a  yellow, 
crystalline  azine ,  C23H130gN2Br.  The  action  of  bromine  on  the 
a-bromoether  leads  to  the  formation  of  a  dibromomorphenol  methyl  ether , 
Ci5H8(X,Br2,  which  crystallises  in  needles  and  melts  at  203°;  with 
bromine  in  carbon  disulphide  solution,  the  /3-bromo-ether  forms  an 
additive  compound,  which  separates  in  nodular  crystals  and,  when 
heated  at  105 — 120°,  loses  hydrogen  bromide  and  forms  a  dibromo¬ 
morphenol  methyl  ether ,  melting  at  about  200°.  G.  Y. 

l-Methylpyrrolidine  from  Nicotine.  Am£  Pictet  ( Ber .,  1905, 
38,  1951 — 1952). — By  the  action  of  silver  oxide  on  nicotine,  at  least 
three  other  substances  are  formed  in  addition  to  nicotyrine,  and  these 
may  be  separated  from  one  another  and  from  unchanged  nicotine  by 
distillation  in  a  vacuum. 

The  first  fraction  consisted  of  1-methylpyrrolidine,  which  boils  at 
81 — 82°,  has  an  odour  of  piperidine,  and  is  strongly  alkaline.  It  was 
further  identified  by  means  of  its  aurichloride,  hydrochloride,  and 
picrate  respectively.  A.  McK. 


Reduction  of  Metanicotine  with  Sodium  and  Absolute 
Alcohol.  Emil  Maass  (Ber.,  1905,  38,  1831  — 1832). — Hexahydro - 

metanicotine,  ob- 

tained  by  reducing  metanicotine  by  means  of  sodium  and  absolute 
alcohol,  is  an  optically  inactive,  clear  oil,  which  boils  at  251 — 252°, 
has  a  sp.  gr.  0‘944  at  15°,  is  readily  soluble  in  ether,  and  has  an  odour 
closely  resembling  that  of  piperidine.  T.  H.  P. 


Some  Derivatives  of  i/^-Pelletierine.  Richard  Willstatjer 
and  Hans  Veraguth  (Ber.,  1905,  38,  1984 — 1991). — ?*-Methylgrana- 
tanine,  prepared  by  Piccinini’s  method  (Abstr.,  1898,  i,  488),  melts  at 
55 — 58°  and  is  apparently  purer  than  Ciamician  and  Silber’s  base 
(Abstr.,  1894,  i,  154),  which  melted  at  49 — 50°;  the  platinichloride 
forms  short  prisms  and  melts  and  decomposes  at  220 — 221°. 
N-Methylgranataninemethylammonium  hydroxide , 

ch2-ch - ch2 

CH9  NMe9*OH  CH9 , 

CHrCH - CH2 

prepared  from  the  corresponding  methiodide  by  means  of  silver  oxide, 
crystallises  in  hard,  rectangular,  efflorescent  plates,  containing  about 
16H20.  On  distilling,  the  ammonium  base  loses  water  giving 


b*-diQ$-dimethylgranatanine,  CH9<^4^-2  >  which  is  a 

(jil2'Orl.Orl  btl2 

colourless  oil  with  a  narcotic  odour  and  boils  at  89 ’5 — 92°  under 


14*5  mm.  pressure  ;  it  has  a  sp.  gr.  0*916  at  0°/4°.  The  picrate  forms 
flat  prisms  and  melts  at  155°;  the  platinichloride  forms  slender 
needles  and  melts  and  decomposes  at  178 — 180°;  the  methiodide 
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crystallises  from  alcohol  in  long  needles  and  melts  and  decomposes 
at  264°. 

In  addition  to  Ar-methylgranatanine,  the  electrolytic  reduction  of 
i^-pelletierine  gives  rise  to  a  mixture  of  i/^-methylgranatoline 
(Ciamician  and  Silber’s  methylgranatoline)  and  a  new  base,  stereo- 
isomeric  with  the  latter,  which  is  called  methylgranatoline, ,  on  account 
of  its  appearing  more  closely  analogous  with  tropine  than  is 
Ciamician  and  Silber’s  compound ;  it  crystallises  from  light 
petroleum  in  prisms,  melts  at  69 — 70°,  is  more  hygroscopic  and  more 
soluble  in  light  petroleum  than  i^-methylgranatoline,  and  is  easily 
oxidised  by  potassium  permanganate  to  i^-pelletierine.  It  is  trans¬ 
formed  into  ^-methylgranatoline  by  boiling  with  sodium  amyloxide 
solution.  Methylgranatoline  aurichloride  forms  sheaves  of  prisms  and 
melts  and  decomposes  at  210 — 211°.  The  hydrochloride , 

C16H21°2  N,Hd, 

of  the  benzoyl  derivative  of  methylgranatoline  crystallises  from  alcohol 
in  nodular  aggregates  of  needles  and  melts  at  about  182°.  The 
benzoyl  derivative  of  methylgranatoline  forms  reticular  aggregates  of 
needles  and  melts  at  34° ;  its  hydrochloride  forms  rhombohedra 
melting  at  235°  and  its  hydriodide  crystallises  in  prisms  melting  at 
242—243°. 

des-\j/- Dimethyl granatoline,  OH’CgH^'NMeg,  obtained  by  the 
“  exhaustive  ”  methylation  of  ^-methylgranatoline,  boils  at  141 — 142° 
under  13*5  mm.  pressure  ;  it  is  accompanied  by  an  isomeride,  C10H19ON, 
which  boils  at  113 — 115°  under  16*5  mm.  and  at  234*5 — 238*5°  (corr.) 
under  the  ordinary  pressure.  The  nature  of  the  latter  is  uncertain, 
but  its  behaviour  on  benzoylation  shows  that  it  contains  a 
hydroxyl  group.  3-Chloro-ij/-methylg?'anatanine,  C9H16NC1,  obtained  by 
the  action  of  a  mixture  of  phosphorus  oxychloride  and  pentachloride  on 
the  alkamine,  crystallises  from  light  petroleum  in  needles,  melts  at 
56°,  and  boils  at  117 — 118°  under  18  mm.  pressure.  Z-Chlorotropane , 
C8H14NC1,  prepared  similarly  from  tropine,  boils  at  105 — 105*5° 
under  21  mm.  pressure.  W.  A.  D. 

Oxidation  of  Sparteine.  Richard  Willstatter  and  Wilhelm 
Marx  (Ber.,  1905,  38,  1772 — 1780.  Compare  Ahrens,  Abstr.,  1893, 
i,  232;  1894,  i,  150;  1897,  i,  231;  and  Willstatter  and  Fourneau, 
Abstr.,  1902,  i,  557). — On  oxidising  sparteine  sulphate  with  an  amount 
of  chromic  acid  corresponding  with  6  atoms  of  oxygen,  an  unsaturated 
base,  spartyrine ,  C15H24N2,  is  obtained,  which,  although  having  the  same 
composition  as  Ahrens'  dehydrosparteine,  differs  completely  from  it;  it 
crystallises  from  ethyl  acetate,  melts  at  153 — 154°,  has  [a]D- 25*96° 
at  18*5°,  and  gives  a  hygroscopic  hydrochloride ,  C15H?6N2C12,H20 ;  the 
platinichloride ,  C15H26N2Cl0Pt,3H2O,  forms  orange-yellow  needles.  As 
spartyrine  contains  a  double  linking,  the  oxidation  of  sparteine  pro¬ 
bably  occurs  thus  : 

£>ch-ch<  — >  £>c(oh)-ch<  — >  q>c:c<  . 

When  double  the  quantity  of  chromic  acid  is  used  in  oxidising 
sparteine,  the  principal  product  is  oxysparteine,  C15H24ON2,  which 
melts  at  87*5°  instead  of  84°  as  stated  by  Ahrens;  it  boils  at  209° 
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under  12*5  mm.  pressure,  has  [a]D  — 10*04°  at  18°,  and  resists  the 
action  of  potassium  permanganate  and  chromic  acid.  The  platini- 
chloride ,  C15H260N2Cl6Pt,2H20,  forms  short  prisms,  becomes  anhydrous 
at  130°,  and  melts  and  decomposes  at  225 — 227°;  the  mercurichloride 
sinters  at  150°  and  decomposes  at  195°;  the  thiocyanate  sinters  at 
80°  and  melts  at  87‘5°. 

Both  spartyrine  and  oxysparteine  are  accompanied  by  another 
substance ,  C15H2404N2,  which  cannot  be  obtained  in  a  crystalline  con¬ 
dition,  is  very  hygroscopic,  and  melts  and  decomposes  at  158°  )  when 
precipitated  by  adding  alcohol  to  its  solution  in  acetone,  it  contains 
1H20.  It  can  be  further  oxidised  by  chromic  acid  to  a  substance , 
Ci2U2204N2,  which  resembles  the  compound  C15H2404N2,  but  separates 
from  acetone  on  adding  alcohol  with  ^EtOH.  W.  A .  D . 

Pyrogenic  Transformation  of  Methylpyr roles  into  Pyridine 
Derivatives.  Am£  Pictet  ( Ber 1905,  38,  1946 — 1951.  Compare 
Pictet  and  Steinmann,  Abstr.,  1904,  i,  771). — Pyridine  is  formed  when 
2-methylpyrroIe  is  distilled  through  a  tube  heated  to  dull  redness.  It 
is  probable  that  the  2-methylpyrrole  is  an  intermediate  product  in  the 
transformation  of  1-methylpyrrole  into  pyridine.  1-Benzylpyrrole 
(Ciamician  and  Silber,  Abstr.,  1887,  843)  may  be  prepared  by  the  dis¬ 
tillation  of  benzylamine  mucate.  When  passed  through  a  hot  tube,  it 
yields  3-phenylpyridine. 

A  17  per  cent,  yield  of  quinoline  is  obtained  by  passing  the  vapour 
of  2-methylindole  through  a  hot  tube,  and  a  40  per  cent,  yield  of 
phenanthridine  by  treating  methylcarbazole  in  a  similar  manner. 

The  base  obtained  by  Graebe  and  Pictet  (Abstr.,  1889,  141)  by  dis¬ 
tilling  methylphthalimidine  with  zinc  dust  is  isoquinoline.  J.  J.  S. 


Synthesis  of  Hydroxypyrrolidinecarboxylic  acids  (Hydroxy- 
prolines).  Hermann  Leuchs  (. Ber .,  1905,  38,  1937 — 1943). — Ethyl 
3-chloro-a-bromo-y-valerolactone-a-carboxylate  (Traube  and  Lehmann, 
Abstr.,  1901,  i,  502)  reacts  with  a  cold  methyl-alcoholic  solution  of 
ammonia  yielding  the  monoamide  of  chloromethyltrimethyleneoxidedi - 

carboxylic  acid ,  ^^011(0^^1)^ crystallises  from  hot 

water  in  small  needles,  melts  at  218 — 219°  (corr.),  and  is  insoluble 
in  chloroform,  benzene,  or  ethyl  acetate. 

When  the  chlorobromo-ester  is  hydrolysed  with  concentrated  hydro- 
bromic  acid  and  then  heated  at  120 — 130°  under  reduced  pressure,  it 

yields  S-ckloro-a-bromo-y-valerolactone,  CH^CPCH^^.^.  i  ,  as  a 
J  r  ’  2  CH2*CHBr 

viscid  oil  distilling  at  156 — 164°  (corr.)  under  11  mm.  pressure.  The 

crude  lactone,  when  left  in  contact  with  concentrated  aqueous  ammonia, 

yields  a  mixture  of  two  isomeric  4-hydroxypyrrolidinecarboxylic  acids 

which  are  most  readily  separated  by  means  of  their  copper  salts.  The 

copper  salt,  Cu(C5H803N)2,4H20,  of  the  a-compound  forms  deep  blue 

crystals  sparingly  soluble  in  water  and  loses  its  water  of  crystallisation 

at  1 05°.  The  corresponding  acid,  a-i-hydroxypyrrolidine-2-carboxylic  acid , 

NH<^H(TOi^“ ^0H2,  crJ8tallises  *n  six-sided  plates,  melts 
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and  decomposes  at  261°  (corr.)  when  rapidly  heated,  and  dissolves 
readily  in  water  and  only  very  sparingly  in  alcohol.  It  has  a  sweet 
taste,  and  its  aqueous  solution  has  a  neutral  reaction.  The  fi-naphth- 

alenesulphone  derivative,  C10H7*SO2*N<^^^^^^^^>CH2,  melts  at 

186—187°  (corr.). 

The  copper  salt  of  the  b- compound,  (C5H803N)2Cu,  is  more  readily 
soluble  in  water,  and  on  the  addition  of  alcohol  crystallises  in  the 
form  of  microscopic  six-sided,  deep  blue  plates.  The  b -4 -hydroxy proline 
(- \:-liydroxypyrrolidine-%carboxylic  acid)  melts  and  decomposes  at  250° 
(corr.)  and  is  somewhat  less  soluble  in  water  or  methyl  alcohol  than 
the  a-compound.  It  has  an  insipid  taste  and  its  aqueous  solution  has  a 
feebly  acid  reaction. 

Di-ft-naphthalenesulpho-b-k-hydroxypyrrolidine-2-carboxylic  acid , 


l2> 


C1ftH/SO.-N<OHa'C^gg^)ioH^)>CH; 

crystallises  from  organic  solvents  in  minute  needles,  melts 
181 — 182°  (corr.),  and  is  practically  insoluble  in  water  or  ether. 


at 


J.  J.  S. 


Purification  of  Pyridine.  Leonce  Barthe  (Bull.  Soc.  chirn ., 
1905,  [iii],  33,  659 — 661).— The  “  pure  pyridine”  of  commerce  fre¬ 
quently  contains  the  homologues  of  this  base  and  ammonia.  Agitation 
of  the  pyridine  with  distilled  water  and  a  solution  of  sodium  hypo- 
bromite  converts  the  pyridine  into  (1)  a  colourless,  odourless  liquid 
substance ,  which  contains  no  bromine  and  boils  at  117—121°,  and 
(2)  a  crystalline  brominated  compound .  Both  these  products  are  being 
further  investigated. 

Ammonia  may  be  removed  from  commercial  pyridine  by  shaking  it 
with  water  and  crystalline  magnesium  hydrogen  phosphate,  which 
combines  directly  with  ammonia  or  the  amines  to  form  salts  of  the 
type  of  magnesium  ammonium  phosphate.  Pyridine  purified  in  this 
way  gives  only  an  indefinite  wine  colour  with  litmus  solution,  and 
consequently  titration  with  standard  acid,  using  litmus  as  an  indicator, 
may  be  applied  to  the  estimation  of  ammonia  in  pyridine. 

T.  A.  H. 


Abnormal  Salts  of  Betaines  and  Pyridinecarboxylic  Acids. 

Richard  Turnau  ( Monatsh .,  1905,  26,  537 — 561.  Compare  Gold¬ 
schmidt  and  Honigschmid,  Abstr.,  1904,  i,  86;  ii,  94). — When  heated 
with  an  excess  of  methyl  iodide,  with  or  without  water  or  alcohol  as 
solvent,  in  a  sealed  tube  at  100°  for  6 — 7  hours,  picolinic  acid  forms 


which  is  formed 


,  7.7  CH*CH:C •CO,0*NMe— — CH’CII 

the  methiodide,  JJH.CH:^MeI  C(C02H):CH-CH’ 

also  by  evaporating  the  methylbetaine  of  picolinic  acid  with  hydr iodic 
acid.  The  methiodide  crystallises  in  long,  yellow  needles,  decomposes 
at  154 — 458°,  is  readily  soluble  in  water,  but  less  so  in  methyl  or 
ethyl  alcohol,  and  is  not  acted  on  by  boiling  water  or  hydriodic  or 
hydrochloric  acid  ;  the  potassium  salt  crystallises  in  long,  hygroscopic 
needles ;  the  barium  salt,  (C14H1404N2I)2Ba,4H20,  formed  by  the 
action  of  barium  carbonate  on  the  methiodide,  or  of  barium  iodide  on 
the  methylbetaine  of  picolinic  acid,  crystallises  in  white  needles,  loses 


ORGANIC  CHEMISTRY. 


547 


2HaO  at  105°,  and  melts  at  130 — 150°.  When  shaken  with  freshly 
precipitated  silver  chloride  in  aqueous  solution,  the  methiodide  is 
converted  into  the  methochloride ,  C14H1504N2C1,HC1,  which  crystallises 
in  needles,  sinters  at  105°,  melts  at  120°,  is  strongly  hygroscopic  when 
anhydrous,  and  when  repeatedly  evaporated  with  hydrochloric  acid 
yields  the  hydrochloride  of  the  methylbetaine  of  picolinic  acid, 

C7H702N,HC1  ; 

this  decomposes  at  165 — 170°.  The  methobromide,  C14H1504N2Br,H20, 
formed  by  the  action  of  silver  bromide  on  the  methiodide,  melts  at 
115°,  and  when  evaporated  with  hydrobromic  acid  yields  the  hydro¬ 
bromide  of  the  methylbetaine  of  picolinic  acid,  C7H702N,HBr,  which 
crystallises  in  short,  thick  needles  and  decomposes  at  about  179°. 

When  evaporated  with  hydriodic  acid  over  the  water-bath  and 
finally  over  sodium  hydroxide  in  a  vacuum,  picolinic  acid  forms  the 
hydriodide ,  HI,C5NH4*C0*0,C5NH3*C02H,  which  crystallises  in  small, 
stout,  yellow  needles,  melts  and  decomposes  at  190 — 200°,  behaves  as 
a  tri basic  acid  on  titration,  and  when  shaken  with  silver  chloride  and 
water  yields  picolinic  acid  and  its  hydrochloride. 

The  action  of  methyl  iodide  on  nicotinic  acid  at  150°  leads  to  the 
formation  of  the  normal  methiodide  (Meyer,  Abstr.,  1901,  i,  190), 
which  melts  at  about  220°  and,  when  shaken  with  silver  chloride  and 
water,  yields  the  methochloride ,  C7H802NC1 ;  this  crystallises  in  needles 
or  prisms  and  melts  and  decomposes  at  245 — 250°. 

When  heated  with  methyl  iodide  at  150°  for  12  hours,  isonicotinic 


acid  forms  the  methiodide , 


C02H-C— CHICK  CH-CHINMel 

CH-Cn:NMe*0-CO-C— ch:ch  ’ 


which  crystallises  in  long,  yellow  needles  or  in  prisms  and  plates, 
melts  and  decomposes  at  247°,  and  is  identical  with  the  intermediate 
product  obtained  by  Meyer  in  the  preparation  of  the  methylbetaine  of 
isonicotinic  acid  ( Monatsh .,  1903,  24,  201).  The  action  of  methyl 
iodide  on  anhydrous  2-methylpyridine-6-carboxylic  acid  leads  to  the 
formation  of  an  additive  compound ,  but  on  the  acid  containing  water 
of  crystallisation  to  the  formation  of  the  hydriodide , 

HI,C5N  H3Me  •  CO  •  O  •  C5NH3Me  ■  C02H, 
which  is  formed  also  by  the  action  of  hydriodic  acid  on  2-methyl- 
pyridine-6 -carboxylic  acid ;  it  melts  at  230°.  With  ethyl  iodide, 
picolinic  and  isonicotinic  acids  form  additive  compounds  which,  when 
shaken  with  silver  oxide  and  water,  yield  the  corresponding  ethyl- 
betaines.  The  action  of  allyl  iodide  on  picolinic  acid  leads  to  the 
formation  of  the  hydriodide,  C19H10O4N2,Hl,  melting  at  190 — 200°. 

G.  Y. 


Derivatives  of  Iodoquinolines  with  Multivalent  Iodine. 
Conrad  Willgerodt  [and,  in  part,  Paul  Frischmuth]  (. Ber .,  1905,38, 
1805 — 1811). — S-Todo-6-methylquinoline ,  prepared  from  8-amino-6- 
methylquinoline  by  means  of  the  diazo-reaction,  is  volatile  in  steam, 
crystallises  from  alcohol  in  six-sided  prisms,  and  melts  at  66°  ;  the  sul¬ 
phate ,  C10H8NI,H2SO4,  forms  yellow  needles  and  melts  at  180°  ;  the 
nitrate ,  C10H8NI,HNOS,  melts  at  151°;  the  hydrochloride  melts  at 
216°,  the  platinichloride  melts  and  decomposes  at  226°,  and  the 
dichromate ,  2C10H8NI,H2Cr2O7,  melts  at  112°. 


548 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


§-Methylquinolyl-8-iodinium  chloride,  C10H8N*IC12,  obtained  bypass¬ 
ing  chlorine  through  a  solution  of  8-iodo-6-methylquinoline  in  glacial 
acetic  acid,  melts  and  decomposes  at  138°. 

8-Iodoso-b-methylquinoline ,  C10H8N*IO,  forms  a  yellowish-white, 
amorphous  powder  and  melts  and  explodes  at  175°;  the  acetate , 

C]0H8N-I(OH)-OAc, 

crystallises  from  glacial  acetic  acid  in  slender,  colourless  needles, 
darkens  at  165°,  and  melts  and  decomposes  at  186°;  the  nitrate, 
CT0H8N-I(OH)-]SrO3,  explodes  at  130°,  and  the  sulphate, 

C10H8N-I(OH)-SO4H, 
melts  and  decomposes  at  102°. 

8'Iodoxy-§-methylquinoline ,  C10H8N*IO9,  separates  from  water  in 
colourless  crystals  and  explodes  violently  at  187°. 

Di-Q  -methylquinolyl-8-iodinium  hydroxide,  (O10H8N)2I,OIT,  prepared 
by  the  action  of  silver  oxide  and  water  on  a  mixture  of  the  iodoxy- 
and  iodoso-compounds,  was  obtained  only  in  solution  ;  the  chloride , 
(C10H8N)2IC1,  forms  slender,  white  needles  melting  at  186°;  the  corre¬ 
sponding  bromide  crystallises  from  dilute  alcohol  in  small  needles  and 
melts  at  174°,  and  the  iodide  melts  at  162°.  The  dichromate, 

[(Ci0H8N)2I]2Cr2O7, 

decomposes  at  190°,  the  platinichloride ,  C40H32N4I2Cl6Pt,  at  190°,  and 
the  mercurichlo'i'ide  melts  and  decomposes  at  144°. 

p -Tolyl-b -methylquinolyl-8-iodinium  hydroxide, 

C10H8N-I(C7H$OH, 

prepared  from  p-iodoxytoluene  and  2-iodoso-4-methylquinoline,  gives 
the  following  crystalline  salts.  The  chloride,  C10H8N*I(C7H7)C1, 
begins  to  decompose  at  174°  and  melts  at  194°;  the  bromide  melts  at 
164°,  the  iodide  melts  and  decomposes  at  157°,  the  dichromate  decom¬ 
poses  at  160°,  and  the  platinichloride  at  226°.  W.  A.  D. 

Dyes  from  Quinolinium  Compounds.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.B.-P.  158078). — 2-Methylquinoline  (quin- 
aldine)  combines  with  alkyl  sulphates  to  form  highly  hygroscopic 
methylquinolinium  alkyl  sulphates.  Alkali  hydroxides  convert  these 
into  red  or  violet  dyes,  which  contain  1  atom  of  sulphur  to  2  mols.  of 
quinaldine,  and  have  active  sensitising  properties  when  added  to 
silver  haloid  emulsions. 

2 -Methylquinolinium  ethosulphale,  CgNHgMe'NEt’SOJEt,  reacts  with 
alcoholic  sodium  hydroxide,  yielding  dark  red,  metallic  crystals,  soluble 
in  water,  alcohol,  chloroform,  or  acetone,  insoluble  in  ether  or  benzene. 
Dilute  acids  dissolve  the  compound  to  colourless  solutions.  2 -Methyl- 
quinolinum  methosulphate  reacts  in  similar  manner.  C.  H.  D. 

Action  of  Formaldehyde  and  Sodium  Hydrogen  Sulphite  on 
Aromatic  Diamines.  Maurice  Prud’homme  {Bull.  Boc.  Ind.  Mul., 
1905,43 — 44). — When  benzidine,  dissolved  in  dilute  hydrochloric  acid, 
is  added  to  a  mixture  of  formaldehyde  with  excess  of  sodium  hydrogen 
sulphite,  a  crystalline  substance  separates,  to  which  the  formula 
OH2[N(CH2-SO3Na)-06H4-C6H4*NH2]2 
is  ascribed.  This  yields  a  yellowish-green  diazo-compound  which 
combines  with  phenols,  amines,  or  acids  yielding  dyes,  which 
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are  readily  soluble  and  dye  cotton  and  wool  directly  (the  latter  best  in 
an  acid  bath),  and  are  less  sensitive  to  acids  than  the  corresponding 
benzidine  derivatives.  This  reaction  also  takes  place  with  ^-phenylene- 
diamine,  the  tolidines,  and  other  aromatic  diamines.  T.  A.  H. 

Composition  of  Benzidine  Chromate.  A.  Kotschubey  (</.  Russ. 
Rhys.  Chem .  Roc. ,  1905,  37,  349 — 351). — The  author's  analyses  of  the 
blue  insoluble  compound  obtained  by  the  action  of  potassium 
dichromate  on  benzidine  (compare  Julius,  Abstr.,  1884,  1181)  point  to 
its  composition  being  expressed  by  C12H8(NH2)2,CrOg.  T.  H,  P. 

Reaction  of  Potassium  Ferricyanide  with  Aromatic  Poly¬ 
amines.  Jacob  N.  Barsilowsky  ( J '.  Russ.  Rhys.  Chem .  Roc.,  1905, 
37,  337 — 348). — When  dilute  aqueous  or  aqueous-alcoholic  solutions 
of  benzidine  and  potassium  ferrocyanide  are  mixed,  a  blue,  insoluble 
compound  is  formed  having  the  composition 

(NH2-CGH4*C6H4-NH2)4FeCyG,3H20. 

This  compound  is  produced  by  the  action  of  the  oxygen  from  the  water 
present  on  the  first-formed  product ,  which  has  the  formula 

(Cl2H12N2)4,H4FeCy6,3H20 

and  is  a  colourless  substance  ;  when  treated  with  acids  or  alkalis,  this 
latter  is  decomposed  into  hydroferrocyanic  acid  and  benzidine.  The 
oxidation  of  (C12H12N2)4,H4FeCyG,3H20  to 

(0i2H12N2)4FeCy6,3H20 

by  air  and  water  is  not  complete  but  may  be  made  so  by  the  addition 
of  hydrogen  peroxide.  T.  H.  P. 


Picryl-,  o-p-Dinitrophenyl-,  and  5  -  Chloro  -  2  -  nitrophenyl- 
2:4:5-  trimethylphenylhydrazines  and  their  Derivatives. 

Conrad  Willcerodt  and  Franz  Hisrzog  (J.  pr.  Chem.,  1905,  [ii],  71, 
385 — 398). — s -Ricryl-xp-cumylhydrazine,  CGJI2(lSr02)3*NH,NH*C6H2Me3, 
is  formed  by  the  action  of  picryl  chloride  on  2  :  4  :  5-trimethylphenyl- 
hydrazine-i//-cumylhydrazine  in  alcoholic  solution  at  157*5°,  is  easily 
soluble  in  chloroform,  benzene,  or  carbon  disulphide,  and  is  oxidised  by 


chromic  acid  in  cold  glacial  acetic  ‘acid  solution  to  i p-cumeneazo- 
2:4:  § -trinitrobenzene,  CGH2Me3,N2‘CGH2(N02)3,  which  crystallises  in 
long,  brown  needles,  and  melts  at  168°.  When  boiled  with  glacial 
acetic  acid,  picryl- 2  :  4  :  5-trimethylphenylhydrazine  yields  \p-cumeneazo- 


iminoA  :  6- dinitrobenzene  oxide,  C6H2(N02)2*^^^^>N*CGH2Me3,  which 


crystallises  in  golden  needles,  melts  at  222°,  and,  when  nitrated  with 
concentrated  nitric  acid  in  concentrated  sulphuric  acid  solution  at  0°, 
forms  nitro-xp-  cumeneazoiminodinitrobenzene  oxide, 

CGH2(N02)2:N30  *CGHMe3*N02 ; 

this  separates  as  a  yellow,  crystalline  powder  and  melts  and  decomposes 
at  237°.  When  boiled  with  potassium  iodide  in  glacial  acetic  acid 
solution  in  a  reflux  apparatus,  ^-cumeneazoiminodinitrobenzene  oxide  is 
reduced  to  ip -cumeneazoiminodinitrobenzene,  C6H2(N02)2,N3*CGH2Me3, 
which  is  obtained  as  a  yellow  powder,  melting  at  151°,  and  dissolving 
in  boiling  dilute  sodium  hydroxide  to  a  yellow  solution. 

-p - Dinitrophenyl  -  ip  -  cumylhydrazine,  CGH3(N02)2,N2H2,06H2Me3, 
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formed  by  the  action  of  6-chloro-l  :  3-dinitrobeozene  on  i^-cumyl- 
hydrazine  in  concentrated  alcoholic  solution,  crystallises  in  matted, 
yellow  needles  and  melts  and  decomposes  at  198°.  xp-Cumeneazo- 
2\i-dinitrobenzene  crystallises  in  brown  needles  and  melts  at  177 — 178°. 


ip-Cumeneazoiminonitrobenzene  oxide , 


NO2-O0H3<To>N-C6H2Me3, 


crystallises  in  thick,  yellow  leaflets  and  melts  at  185°.  \j/-Cumeneazo- 

N 

wmic»?i^ro6e?^ene,N02*CGH3<^^.^>N,C6H2Me3,  crystallises  in  slender 


needles,  melts  at  136*5°,  is  insoluble  in  dilute  alkali  hydroxides,  and  is 
reduced  by  iron  and  acetic  acid  or  by  stannous  chloride  and  hydro¬ 
chloric  acid  to  i p-cumeneazoiminoaminobenzene, 

NH2-CliH3<|>N-CuII2Me3, 


which  crystallises  in  brown,  transparent  leaflets  and  melts  at  147 — 148°  ; 
the  hydrocMoride ,  C]5H1GN4,HC1,  melts  and  decomposes  at  247  5°;  the 
sulphate,  (C15H1GN4)2,H2S04,  forms  white  needles  ;  the  platinichloridey 
(C15H16N4)2,H2PtClG,  forms  an  amorphous,  yellow  powder. 

5  -  C  hlo  to -2-nitrophenyl - \j/-cumylhydrazinef 

N02-C6H3CbN2H2-CfiH2Me3, 

is  formed  by  the  action  of  l-chloro-3  :  4-dinitrobenzene  on  i^-cumyl- 
hydrazine  in  boiling  alcoholic  solution.  It  is  obtained  as  an  orange- 
yellow,  crystalline  powder,  which  melts  and  decomposes  at  154°. 
\j/-Cumeneazo-5- chloro^-nitrobenzene ,  C6H2Me3*N2  •CrH3CHST02,  crys¬ 
tallises  in  orange-red  needles  and  melts  at  178°.  \j/-Cumeneazoimino- 

h-chlorobenzene  oxide ,  CGH3Cl<^^^^>N*CGH2Me3,  crystallises  in  yellow 

needles  and  melts  at  137°.  \p-Cumeneazoiminochlorobenzene ,  C]5H14N3C1, 
crystallises  in  slightly  yellow  needles  and  melts  at  115°. 

$>-Acetyl-\\i-cumylhy dr  azide,  CGH2Me3*NH*NHAc,  formed  by  boiling 
^-cumylhydrazine  with  glacial  acetic  acid,  crystallises  in  white 
leaflets  and  melts  at  147°.  s -Benzoyl~\j/-cumylhydrazide  is  colourless  and 
melts  at  164°.  G.  Y. 


jD-Xylylhydrazine,  and  Picryl-,  o-p-Dinitrophenyl-,  and  5-Chloro- 
2-nitrophenyl-jt?-xylylhydrazines.  Conrad  Willgerodt  and  Willy 
Lindenberg  ( J.pr .  Chem.f  1905,  [ii],71,  398 — -409). — p -Xylylhydrazine, 
C6H3Me2*NH*NH2,is  formed  by  reduction  of  sodium  £>-xylenediazonium 
sulphite  with  zinc  dust  and  acetic  acid,  decomposition  of  the  product 
with  hydrochloric  acid,  and  liberation  of  the  hydrazine  by  treatment 
with  sodium  hydroxide ;  it  crystallises  in  glistening,  white,  slender 
needles,  melts  at  78°,  and  decomposes  when  exposed  to  air  and  light. 
The  hydrochloride ,  CgH12N2,HCl,  crystallises  in  glistening,  slender 
needles  and  melts  at  212°;  the  platinichloride ,  (C8H12N2)2,lI2PtClG, 
forms  a  yellow  powder  ;  the  sulphate ,  C8H12N2,H2S04,  forms  colourless 
crystals;  the  nitrate ,  C8H12N2,HN03,  crystallises  in  glistening  scales, 
p- Xylylbenzylidenehydrazine  forms  yellow  crystals  and  melts  at  110°; 
benzophenone-^-xylylhydrazone  forms  a  yellow,  crystalline  powder  and 
melts  at  103°. 

s-Ficryl-ip-xylylhydrazine,  C6H2(N02)3*N2H2*C6H3Me2,  formed  by  the 
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action  of  picryl  chloride  on  /Kxylylhydrazine  in  alcoholic  solution, 
crystallises  in  small,  red,  slender  needles,  melts  and  decomposes  at 
169°,  is  stable  when  dry,  and  when  boiled  with  glacial  acetic  acid  in 
a  reflux  apparatus  yields  p- xyleneazoimino -4  :  ft -dinitrobenzene  oxide , 


Ciitr2(N0.2)2<?o>N-06H3Me2, 


which  crystallises  in  golden  needles, 


melts  at  235°,  and  is  soluble  in  most  organic  solvents.  p-Xyleneazo- 

N 

iminodinitrobenzene ,  C(.H2(N02)2<^^>N'CcH3Me2,  is  formed  when 


picryl-p-xylylhydrazine  is  heated  witlr  alcohol  in  a  sealed  tube  at  120° 
for  2 — 3  hours,  or  when  ^-xyleneazoiminodinitrobenzene  oxide  is  boiled 
with  1  mol.  of  potassium  iodide  and  a  little  water  in  glacial  acetic  acid 
solution  in  a  reflux  apparatus ;  it  crystallises  in  yellow  needles  and 
melts  at  125°.  When  boiled  with  4  mols.  of  potassium  iodide  in 
glacial  acetic  acid  for  2  days,  jo-xyleneazoiminodinitrobenzene  oxide  is 
reduced  to  a  substance ,  C14Hu03N5,  which  crystallises  in  yellow  needles 
and  melts  at  128°. 

p -Xyleneazotrinitrobenzene,  formed  by  oxidation  of  picryl-p-xylyl- 
hydrazine  with  chromic  acid  in  glacial  acetic  acid  solution,  crystallises 
in  brown  needles  and  melts  at  172°. 

o  -  p  -  Dinitrophenyl  -  p  -  xylyl  hydrazine,  Ce;H3(N02)2,N2H2,0GIl3Me2, 
formed  from  ^-xylyl hydrazine  and  l-chloro-2  :  4-dinitrobenzene,  crys¬ 
tallises  in  small,  slender  needles  and  melts  at  190°.  p- Xyleneazoimino  - 
p- nitrobenzene  oxide  forms  yellow  crystals  and  melts  at  167°.  p -Xylene- 
azoimino-p-nitrobenzene  crystallises  in  yellow  needles  and  melts  at  158°. 


N 

p  -  Xyleneazoimino  -  p  -  aminobenzene ,  NH2*CGH3<^^>N •CgH^le,;, 

forms  a  green,  crystalline  powder,  melts  at  195°,  and  forms  fluorescent 
solutions  ;  the  platini chloride,  (C14HuN4)2,H2PtClG,  forms  a  yellowish- 
red  powder. 

p-Xyleneazoiminobenzene  is  a  white,  flocculent  substance,  which  melts 
at  136°  and  is  volatile  in  a  current  of  steam. 

p- Xyleneazo-2  :  Xdinitrobenzene  crystallises  in  glistening,  red  needles 
and  melts  at  157°. 

h-Chloro-2-nitrophenyl-p-xylylhydrazine,  CGH3Me2* N 2H2 * CGH3CI  •  N02, 
formed  from  jo-xylyl hydrazine  and  l-chloro-3  :  4-dinitrobenzene,  crys¬ 
tallises  in  slender,  red  needles  and  melts  at  144°.  p  -  Xyleneazoimino - 


5 -chlorobenzene  oxide ,  C6H3Cl<^^^>N'CfiH3Me2,  crystallises  in  yellow 


leaflets,  melts  at  119°,  and  on  reduction  with  potassium  iodide  and 
glacial  acetic  acid  yields  a  dark  oil.  p-Xyleneazo-b-chlor 0-2-nitro¬ 
benzene,  CGH3Me2*N0*CGH3CPN02,  forms  small,  red  crystals  and  melts 
at  132°. 


s-Acetyl-p-xylylhydrazide ,  CGH3Me2,NH,NHAc,  forms  white  crystals 
and  melts  at  196°.  s-Benzoyl -p-xylylhy  dr  azide  forms  glistening,  white 
crystals  and  melts  at  181°.  G.  Y. 

^-Ethylphenylhydrazine,  Picryl-  and  o-7>Dinitrophenyl-£>- 
©thylphenylhydrazines  and  their  Derivatives.  Conrad  Will- 
gerodt  and  Hans  Harter  (J.  pr .  Chem 1905,  [ii],  71,  409 — 416). — 
p -Ethylphenylhydrazine,  C6H4Et*N2H3,  is  formed  on  reduction  of  sodium 
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jp-ethylphenyldiazonium  sulphite,  treatment  of  the  product  with  hydro¬ 
chloric  acid,  and  liberation  of  the  hydrazine  by  means  of  dilute  am¬ 
monia;  it  crystallises  in  glistening  leaflets  and  is  unstable  even  in  the 
form  of  its  salts.  The  hydrochloride ,  C8H12N2,HC1,  crystallises  in 
white  leaflets  and  melts  at  200° ;  th e  platinichloride,  (C8H]2N2)2,H2PtCl6, 
forms  a  red  powder ;  the  sulphate ,  C8HT2N2,H2S04,  crystallises  in  red 
leaflets  and  melts  at  180°;  the  picrate ,  CsH12N2,C6H307N3,  crystal¬ 
lises  in  yellow  needles  and  melts  at  122°.  p -Ethylphenylbenzylidene- 
hydrazine ,  CJ6H4Et*NH*N!CHPh,  is  obtained  as  a  white,  flocculent 
precipitate  which  melts  at  78°.  p -Etliylphenyltolylidenehydrazine, 
C16H1SN2,  crystallises  in  yellow  needles  and  melts  at  175°. 

Picryl-^-ethylphenylhydrazine ,  C6H4Et’NH*NH  ’C^H^NCX^,  crys¬ 
tallises  in  slender,  red  needles  and  melts  at  145°.  p -Ethylbenzeneazo- 


imino-i  :  6-dinitrobenzene  oxide ,  C6H2(N02)2\^  ^N#C6H4Et,  crystal¬ 


lises  in  golden  leaflets  and  decomposes  at  200°.  p  -  Ethyl  benzeneazo- 

N 

imino- 4  :  6- dinitrobenzene,  C6H2(N02)o<^^^>N*C6H4Et,  crystallises  in 

yellow  leaflets  and  melts  at  140°.  2:4:  §-Trinitrobenzeneazo-\>-ethyl- 

benzene  CfiH0(N09)3*N0'CrH4Et,  crystallises  in  golden  leaflets  and  melts 
at  192°. 

o-Tp-Dinitrophenyl-^-ethylpihenylhydrazine,  C( . H3(N 0.>) 2  •  N2H0  •C6H4Et, 
is  obtained  as  an  oil  by  mixing  alcoholic  solutions  of  |>-ethylplienyl- 
hydrazine  and  l-chloro-2  :  4-dinitrobenzene. 


^-Ethylbenzeneazoimino-^-nitrobenzene , 


,N 


N02-Cr(H3<^>N-CeH4Et, 


formed  by  boiling  2  mols.,  of  |?-ethylphenylhydrazine  with  1  mol.  of 
l-chloro-2  : 4-dinitrobenzene  in  alcoholic  solution,  crystallises  in  red 
leaflets  and  melts  at  125°.  p- Ethylbenzeneazoimino  ^-aminobenzene , 
1ST 

NH2*C6H3<^-^^>N*C6H4Et,  crystallises  in  slender,  red  or  yellow 


needles,  melts  at  155°,  and  forms  fluorescent  solutions;  the  platini¬ 
chloride,  (C]4H14N3)2H2PtCl6,  forms  a  yellow  powder.  G.  Y. 


Yellow  Sulphur  Dye  from  Nitro-a-methylbenziminazole. 

Chemische  Fabriken  vorm.  Weiler-ter  Meer  (D.R.-P.  157862). — 

Nitro-a-methylbenziminazole,  NO2*C0H3<C-^g^>CMe,  best  prepared 

by  boiling  nitro-o-phenylenediamine  with  glacial  acetic  acid  (compare 
Heim,  Abstr.,  1888,  1097),  does  not  yield  a  dye  when  heated  alone 
with  sulphur,  but  a  mixture  of  the  nitro-  or  amino-compound  with 
benzidine,  when  fused  with  sulphur  and  sodium  sulphide,  yields  a 
yellow  dye  of  slightly  greenish  shade.  C.  H.  D. 

Naphthaphenazines.  Art.  -  Ges.  fCr  Anilin  -  Fabrikation 
(D.R.-P.  157861). — o-Aminoazo-compounds  react  with  /?-naphthol 
when  fused  together  at  205 — 215°,  forming  naphthaphenazines.  Thus 
/?-naphthol  and  chrysoidine  yield  Nietzki’s  8-aminonaphthaphenazine 
(Abstr.,  1888,  843),  thus  :  C10H7*OH  +  NPh:N-C6H3(NH2)2  =  NH2Ph  + 
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H2O  +  C10Ha<^>GcH4-NH2.  In  similar  manner,  o-aminoazotoluene 
yields  naphthatoluazine.  C.  H.  D. 


New  Naphthazine  Syntheses  from  o-Aminoazo-compounds. 

Fritz  Ullmann  and  J.  S.  Ankersmit  (Ber.,  1905,  38,  1811 — 1822). — 
Naphthazines  may  be  obtained  with  a  good  yield  by  fusing  o-aminoazo- 
compounds  with  substituted  naphthols  ;  thus  in  the  case  of  chrysoidine 
and  /3-naphthol,  8-amino-a/?-naphthaphenazine  is  obtained  according 
to  the  equation  C10H^*OH  +  NPhIN*C6H3(NH2)2  = 

C1oHa<|>C0H3.NH2  +  NH2Ph  +  H20. 


8 -Aminonaphtliaphenazine  hydrochloride  crystallises  from  dilute 
acetic  acid  in  red  leaflets  with  a  bronze  lustre  and  melts  and  decomposes 
at  264°;  the  nitrate  forms  similarly  coloured  needles  and  melts  and 
decomposes  at  243°.  The  methochloride,  Cl7HI4N3Cl,  forms  small,  red 
needles  with  a  green  reflex  and  melts  at  264°.  8- Acetaminonaphthaphen- 
azine  crystallises  from  aniline  in  yellow  needles  and  melts  at  298°. 


8-Amino-9- methy  l  -  ap-napldhaphet  lazine , 


C 


10 


Hs<! 


>CrH2Me-NH2, 


prepared  from  /?-naphthol  and  5-benzeneazotolylene-2 : 4 -diamine, 
crystallises  from  xylene  in  bright  yellow,  concentric  aggregates  of 
needles  and  melts  at  249° ;  the  sulphate  forms  small,  red,  felted  needles, 
the  hydrochloride  melts  and  decomposes  at  283°,  and  the  acetyl  deriv¬ 
ative,  C19H14ON3,  crystallises  from  nitrobenzene  in  yellow  needles  and 
melts  at  295°. 

9 -Tolunaphthazine  [9-methyl-a/I-naphthaphenazine], 

016H6<^>CfiH8Me, 


prepared  from  o-aminoazotoluene  and  /I-naphthol,  is  identical  with 
Witt’s  product  (Abstr.,  1887,  591).  Benzeneazo-/?-naphthylamine  and 
/3-naphthol  combine  together  on  fusion  to  form  s-a/I-naphthazine 
(Matthes,  Abstr.,  1890,  992). 

N 

8  -  A  mino  -  2  -  hydroxynaplithaphenazine,  OH  •  G10Hr  <^^>C0H4  •  N  H2, 


prepared  from  chrysoidine  and  2  : 7-dihydroxy  naphthalene,  crystallises 
from  aniline  or  nitrobenzene  in  small,  yellowish -brown  needles  and 
melts  at  350°. 

8  -  A  mi  no- 2  -hydroxy  -  9  -  methyl-  a/3-naphthaphenazine, 


prepared  from  5-benzeneazotolylene-2  : 4-diamine  and  2  :  7 -dihydroxy  - 
naphthalene,  crystallises  from  aniline  in  yellowish-brown  needles  and 
does  not  melt  at  360°;  the  hydrochloride  forms  red  needles  with  a 
bronze-like  lustre. 


Ns 


2 -Hydroxy-s-aft -naphthazine,  G10Hg<^^^>C10H5’OH,  prepared  from 


benzeneazo-/3-naphthylamine  and  2  :  7-dihydroxynaphthalene,  crystal¬ 
lises  from  aniline  in  greenish-yellow  needles  and  melts  at  301°. 
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On  heating  benzeneazo-m-tolylenediamine  with  2  : 3-dihydroxy- 
naphthalene  at  150 — 1 60°,  a  mixture  of  S-amino-ft-hydroxy-Qmiethyl-aft- 
naphthaphenazine ,  O^TTj  ,  and  8  -  amino-  6-anilino-9  - methyl-afi- 

N 

naphthaphenazine ,  NHPh*O10H5<^^.^>OcH2Me*NH2,  is  obtained.  The 

former  crystallises  from  aniline  in  yellowish-brown  needles,  melts  at 
254°,  and  gives  a  sodium  salt  which  crystallises  in  yellow  needles  ;  the 
latter  crystallises  from  aniline  in  lustrous,  reddish-brown  needles  and 
melts  at  270 ‘5°. 

Q-Amino-^-hydroxynaphtlmphenazine ,  C](.IInON3,  prepared  from 
chrysoidine  and  2  : 3-dihydroxynaphthalene,  forms  reddish-brown 
needles  and  melts  at  263°.  W.  A.  D. 

Trihydroxyphenylrosinduline.  Kalle  &  Co.  (D.R.-P.  158077  and 
158100). — A  trihydroxyphenylrosinduline  is  obtained  when  ^-amino- 
phenol  is  fused  at  160 — 170°  with  benzeneazo-a-naphthylamine,  1  :  4- 
naphthylenediamine,  or  a-naphthylamine.  In  the  last  two  cases,  the 
presence  of  an  oxidising  agent,  such  as  ^?-nitrophenol  or  a-nitronaph- 
thalene,  is  necessary.  The  product  is  insoluble  in  water,  benzene,  or 
dilute  acids,  but  dissolves  in  alcohol  or  dilute  alkali  hydroxides  to 
bluish-violet  solutions.  If  m-nitroaniline  or  y?-nitroaniline  is  employed 
as  the  oxidising  agent,  an  equivalent  quantity  of  £>-aminophenol  is 
saved,  and  the  yield  of  rosinduline  is  improved.  C.  H.  D. 

Electrolytic  Reduction  of  the  Nitrocinnamic  Acids.  Charles 
Marie  ( Compt .  rend,,  1905,  140,  1248 — 1250).- — When  m-  and  j->nitro- 
cinnamic  acids  are  reduced  in  alkaline  solution  at  a  platinum  cathode 
with  a  current  density  of  5  amperes  per  sq.  dm.,  the  corresponding 
azoxy-acids  are  obtained  in  80  per  cent,  yield  ;  hydrogen  is  not 
evolved  until  the  reaction  is  practically  complete.  The  azoxycinnamic 
acids  are  yellow  and  insoluble  in  water  and  in  most  of  the  ordinary 
solvents,  but  dissolve  to  some  extent  in  boiling  acetic  acid  and  boiling 
pyridine.  The  ra-aeid  melts  at  335 — 337°;  the  £>-acid  decomposes  at 
360°  without  melting.  Both  acids  dissolve  in  warm  concentrated  sul¬ 
phuric  acid  to  intense  orange-red  solutions.  The  solution  of  the 
m-acid  when  heated  at  150—160°  turns  brown,  and  on  dilution  and 
neutralisation  a  substance  separates  in  yellow  plates,  which  melts  at 
162°  and  dissolves  in  water,  alcohol,  or  benzene.  The  sodium  salts  of 
the  azoxycinnamic  acids  are  only  slightly  soluble  in  water.  The 
silver  salts  are  faintly  coloured,  and  the  methyl  and  ethyl  esters  crys¬ 
tallise  from  amyl  alcohol  in  brilliant  orange  needles. 

'm-Aminocinnamic  acid  is  a  secondary  product  in  the  reduction  of 
ra-nitrocinnamic  acid,  but  practically  no  ra-aminohydrocinnamic  acid 
is  formed.  On  the  other  hand,  ^-aminohydrocinnamic  acid  is  the  only 
secondary  product  in  the  reduction  of  ^-nitrocinnamic  acid.  When  the 
quantity  of  electricity  passed  through  the  solution  is  smaller  than  that 
theoretically  required  for  the  production  of  the  azoxy-acid,  small  quan¬ 
tities  of />-nitrohydrocinnamic  acid  melting  at  161°  are  obtained.  Electro¬ 
lytic  reduction  of  ^-aminocinnamie  acid  at  a  mercury  cathode  affords 
the  most  convenient  method  of  obtaining  the  corresponding  hydro-acid. 
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o-Nitrociu  mimic  acid  does  not  yield  an  azoxy-acid  on  electrolytic 
reduction.  H.  M.  D. 

Conversion  of  Diazoamino-^;-  into  Aminoazo-/>toluene  in 
the  Solid  State.  Coenkaad  L.  Jungius  (Chew.  Centr .,  1905,  i, 
1464 — 1465  ;  from  Chem.  Weekblad ,  2,  246 — 249). — The  velocity  with 
which  the  change  of  diazoamino-^-toluene  into  aminoazo-^;-toluene  takes 
place  at  the  ordinary  temperature  has  been  followed  during  a  period  of 
1^  years.  Mixtures  were  made  by  melting  together  25  grams  of  ^-tolu- 
idine  (m.p.  45°)  with  2 *8 12  grams  of  diazoamino-/>-toluene  and  quantities 
of  ^-toluidine  hydrochloride  varying  from  about  0  7 — *2 '9  grams  and 
quickly  cooling  the  mass.  The  quantity  of  nitrogen  which  was  evolved 
when  the  mass  was  treated  with  dilute  sulphuric  acid  was  determined 
from  time  to  time.  Pure  diazoamino-p- toluene  (m.  p.  116°)  was  found 
to  change  more  slowly  than  less  pure  preparations.  The  extremely 
small  initial  velocity  increases  rapidly,  the  jo-toluidine  hydrochloride 
possibly  acting  as  a  catalytic  agent.  The  change  is  distinctly  ap¬ 
parent,  however,  when  the  hydrochloride  is  not  present,  but  as  the 
quantity  of  this  salt  is  increased,  the  velocity  also  increases,  although 
not  proportionately.  Aminoazo-jo-toluene  can  also  be  detected  when  the 
substances  are  merely  mixed  together  and  not  melted.  The  maximum 
change  was  observed  in  the  case  of  a  mixture  obtained  by  melting 
together  25  grams  of  toluidine  with  2*812  grams  of  diazoamino-jp-toluene 
and  2*870  grams  of  toluidine  hydrochloride,  94  per  cent,  being  converted 
into  the  aminoazo-compound  in  13  months.  E.  W.  W. 

Carbohydrates  from  Serum  Globulins.  III.  Leo  Langstein 
{Monatsh.,  1905,  26,  531 — 535.  Compare  Abstr.,  1903,  i,  734;  1904, 
i,  790). — Serum  globulin,  which  had  been  washed  with  hot  water  for 
4  weeks,  dried,  and  extracted  with  alcohol,  yielded  dextrose  when 
treated  with  3  per  cent,  hydrochloric  acid.  This  dextrose  is  probably 
in  nlucoside  combination  with  the  albumin.  Loevulose  is  now  found 
not  to  be  present  in  serum  globulin.  The  total  carbohydrates  obtained 
from  serum  globulin  amount  to  about  1  per  cent.,  of  which  about  1/3 
is  dextrose. 

Contrary  to  Abderhalden,  Bergell,  and  Dorpinghaus’  statement 
(Abstr.,  1904,  i,  640),  serum  globulin  contains  glucosamine,  which  is 
separated  as  the  hydrochloride  from  the  benzoic  esters  obtained  as 
previously  described.  A  small  amount  of  a  hydroxyamino-acid  was 
obtained  by  the  trypsin  digestion  of  the  syrup  formed  by  the  action  of 
an  aqueous  alkali  hydroxide  on  serum  globulin,  and  precipitation  with 
alcohol.  G.  Y. 

Precipitation  Limits  with  Ammonium  Sulphate  of  some 
Vegetable  Proteids.  Tiiomas  B.  Osborne  and  Isaac  F.  Harris 
( Airier .  J.  Physiol .,  1905, 13,  436 — 447.  Compare  Abstr.,  1903,  i,  871). — 
Hofmeister’s  method  of  fractional  precipitation  with  ammonium  sul¬ 
phate  is  regarded  as  a  valuable  and  ready  means  of  separating  proteids 
in  solution.  The  precipitation  limits  are  not  characteristic  for  each 
proteid,  but  depend  on  the  conditions  existing  in  the  solution  at  the 
time  of  precipitation.  In  several  experiments,  the  two  products  ob- 
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tained,  the  one  by  precipitating  a  large  part  of  the  dissolved  proteid  at 
a  definite  degree  of  saturation,  and  the  other  obtained  from  its  filtrate 
at  one -tenth  higher  saturation,  after  separation  from  solution  by 
dialysis  were  found  to  have  the  same  limits  of  precipitation  as  one 
another,  which  limits  were  lower  and  wider  apart  than  those  between 
which  the  separation  was  first  made.  The  products  were  also  alike  in 
composition  and  properties. 

Vegetable  globulins  and  albumins  cannot  be  separated  by  means  of 
their  precipitation  limits  with  ammonium  sulphate ;  some  globulins 
require  more  than  half  saturation  and  some  albumins  (such  as  leucosin) 
less  for  precipitation.  W.  D.  H. 

Hsematogen.  Hugounenq  and  Morel  ( Gompt .  rend .,  1905,  140, 
1065 — 1067). — The  analyses  of  hiematogen  given  by  Miescher  and 
Bunge  are  not  concordant.  The  percentage  composition  found  in  the 
present  research  was  :  C,  43*5  ;  H,  6*9  ;  N,  12*6  ;  P,  8*7  ;  Fe,  0*455  ; 
Ca,  0*352  ;  Mg,  0*126;  S,  traces;  O,  27*367.  The  numbers  differ  a 
little  from  those  of  Bunge,  and  are  attributed  to  the  material  having 
been  freed  from  all  traces  of  fat  and  albumin.  W.  D.  H. 

Fractional  Hydrolysis  of  Optically  Active  Esters  by  Lipase. 
II.  Henry  D.  Dakin  ( J .  Physiol .,  1905,  32,  199 — 206.  Compare 
Abstr.,  1904,  i,  1071). — The  partial  hydrolysis  of  the  inactive  esters 
of  mandelic  acid  and  its  alkyl  derivatives  results  in  the  production  of  a 
dextrorotatory  free  acid  and  a  kevorotatory  residue  of  unchanged 
ester.  In  those  derivatives  in  which  hydroxyl  is  replaced  by  a 
halogen  atom,  a  lsevorotatory  free  acid  and  a  dextrorotatory  residue  of 
ester  are  the  resulting  products.  When  a  series  of  allied,  optically 
inactive  esters  is  hydrolysed  by  lipase,  the  active  components  which  are 
most  readily  attacked  have  a  similar  molecular  configuration,  but 
not  necessarily  the  same  sign  of  rotation.  The  partial  hydrolysis  of  an 
optically  inactive  ester  in  which  the  asymmetric  carbon  atom  is 
situated  in  the  alkyl  instead  of  the  acyl  group,  as  in  the  other  esters 
examined,  also  yields  optically  active  products,  showing  that  the 
enzyme  presumably  combines  with  the  molecule  as  a  whole. 

W.  D.  H. 

Preparation  of  Pepsin.  P.  Schrumpf  ( Beitr .  chem.  Physiol.  Path ., 
1905,6, 396—397). — The  mucous  membranefrom  pig’s  stomach  was  sub¬ 
jected  to  pressure,  as  in  Buchner’s  work  on  yeast,  and  the  liquid  filtered 
through  a  Chamberland  filter.  Pepsin  was  separated  from  the  filtrate 
by  the  cholesterol  method.  The  pepsin  solution  was  proteid-free.  In 
some  cases  the  solution  had  rennetic  properties,  in  other  cases  not,  a 
fact  which  tells  against  the  view  of  Pawloff  and  Nencki  that  pepsin 
and  rennin  action  are  both  due  to  the  same  molecule.  W.  D.  H. 


557 


Organic  Chemistry. 


Some  Reactions  of  Acetylene.  Julius  A.  Nieuwland  ( Chem . 
Centr.,  1905,  i,  1585—1586  ;  from  J.  Gasbel. ,  48,  387— 388).— When 
acetylene  is  reduced  electrolytically,  using  a  cathode  of  calcium  carbide, 
only  a  minute  quantity  of  ethylene  is  liberated  ;  the  formation  of 
alcohol  observed  by  Billitzer  has  not  been  confirmed.  In  the  presence 
of  sulphuric  acid,  however,  acetaldehyde  is  formed.  The  platinum 
possibly  acts  in  the  latter  case  as  a  catalytic  agent,  for  the  aldehyde  is 
also  obtained  when  acetylene  is  passed  through  water  containing 
platinum  sponge  and  a  small  quantity  of  nitric  acid. 

Experiments  have  shown  that  the  explosions  which  occur  when 
acetylene  is  treated  with  chlorine  cannot  be  ascribed  solely  to  the 
presence  of  oxygen  (compare  Mouneyrat,  Abslr.,  1898,  i,  613). 
Chlorine  hydrate  does  not  cause  explosions  when  brought  in  contact 
with  acetylene  or  calcium  carbide  in  open  vessels,  but  in  closed  vessels 
explosions  occur,  carbon  and  hexachloroethane  being  formed.  When 
chlorine  is  passed  into  a  solution  of  acetylene  in  acetone  or  acetylene 
into  a  solution  of  chlorine  in  carbon  tetrachloride  at  0°,  slight  explo¬ 
sions  take  place  where  the  gases  mix  above  the  liquid.  If  the  solution 
of  one  gas  is  gradually  added  below  the  surface  of  the  solution  of  the 
other,  the  heat  of  the  reaction  causes  the  gases  to  escape  and  a  cloud 
of  soot  containing  hexachloroethane  is  formed,  whilst  chloroacetone 
remains  in  solution.  Tetrachloroacetylene  is  formed  by  the  direct 
action  of  the  gases  at  1 — 2°  ;  when  an  appreciable  excess  of  chlorine  is 
used,  the  gas  burns  with  a  small  flame  at  the  end  of  the  delivery  tube, 
and  hexachloroethane  and  carbon  are  formed.  Explosions  are  in¬ 
variably  accompanied  by  the  formation  of  hexachloroethane  :  2C2H2  + 
5C12  =  C2C10-h4HC1  +  2C.  The  energy  liberated  by  this  decom¬ 
position  is  sufficient  to  cause  explosion  of  the  rest  of  the  mixture,  the 
reaction  C2H2  4* Cl2  —  2HC1  +  2C  taking  place.  This  hypothesis  is 
supported  by  the  fact  that  when  a  very  rapid  stream  of  acetylene  is 
passed  into  bromine  water  cooled  by  ice,  the  gas  takes  fire,  although 
bromine  is  much  less  active  than  chlorine  ;  ethylene  also  explodes  with 
chlorine  under  certain  conditions. 

When  chlorine  and  acetylene  are  passed  into  a  flask  containing 
boiling  water,  tetrachloroacetylene  is  formed  without  explosion,  and 
at  140°  the  gases  also  react  quietly,  forming  tetrachloroacetylene  and 
hexachloroethane;  at  270°,  the  gases,  when  diluted  with  hydrogen 
chloride,  also  form  the  same  products  without  explosion.  The  action 
of  chlorine  compounds  on  acetylene  has  also  been  investigated.  The 
experiments  have  an  important  bearing  on  the  explosions  which  some¬ 
times  occur  in  the  process  of  purifying  acetylene  by  means  of  bleach¬ 
ing  powder.  E.  W.  W. 

A  Simple  Method  for  the  Formation  and  Preparation  of 
Alkyl  Haloids.  Rudolf  F.  Weinland  and  Karl  Schmid  (Ber.,  1905, 
38,  2327). — Methyl  sulphate  (or  ethyl  sulphate)  readily  reacts  in 
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aqueous  solution  with  potassium  iodide,  thus  :  Me2S04  4-  KI  =  Mel  + 
KMeS04.  Methyl  chloride  may  be  prepared  by  heating  a  mixture  of 
potassium  methyl  sulphate  with  potassium  chloride ;  when  potassium 
bromide  is  used  in  place  of  potassium  chloride,  methyl  bromide  is 
formed  together  with  other  products,  whilst,  when  potassium  iodide  is 
used,  iodine  is  evolved.  A.  McK. 

Constitution  of  Hexyl  Iodide  from  Mannitol.  P.  Basetti 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  691 — 693). — When  the  hexyl  iodide 
obtained  by  Hecht’s  method  (this  Journal,  1873,  370)  from  mannitol  is 
treated  with  potassium  cyanide  dissolved  in  alcohol,  the  mixture  of 
nitriles  formed  is  a  colourless,  mobile  liquid,  which  boils  at  166 — 168° 
under  atmospheric  or  at  72°  under  27  mm.  pressure.  The  mixture  of 
hexylformamides,  obtained  by  treating  the  mixed  nitriles  with  sodium 
hydroxide  in  alcohol,  forms  silky  needles,  and  by  fractional  crystal¬ 
lisation  from  warm  carbon  disulphide  is  separated  into  a-ethylvaler- 
amide  and  a-methylhexoamide  (compare  this  vol.,  i,  561,  562),  The 
hexyl  iodide  obtained  from  mannitol  is  therefore  a  mixture  of  the 
ft-  and  y-iodohexanes  (compare  Wanklyn  and  Erlenmeyer,  this  Journal, 
1863,  223,  and  Combes  and  Le  Bel,  Abstr.,  1893,  i,  246). 

T.  A.  H. 

aci-Dinitro-alcohols.  I.  Paul  Duden  and  G.  Ponndorf  ( Ber ., 
1905,  38,  2031 — 2036). — Aldol  formation  takes  place  when  aliphatic 
aldehydes  interact  with  the  alkali  salts  of  aci-dinitromethane,  thus  : 

k-cho + no2*ch:no2k = r-ch(oh)-c(no2):nosk. 

Potassium  &ci-dinitroethyl  alcohol ,  0H*CH2*C(N02)!N02K,  prepared 
by  the  action  of  formaldehyde  on  potassium  acr-dinitromethane,  crys¬ 
tallises  in  rhombic  plates.  Formaldehyde  is  evolved  when  its  aqueous 
solution  is  boiled.  The  free  acid  is  an  oil  easily  soluble  in  water  ; 
when  its  aqueous  solution  is  boiled,  a  vigorous  evolution  of  nitric  oxide 
and  carbon  dioxide  occurs,  and  a  compound,  C5H207N4,  is  formed 
which  crystallises  in  glistening  leaflets  and  melts  and  decomposes 
at  190°. 

Potassium  &Q\-dinitroisopropyl  alcohol,  0H*CHMe,C(N02)!N02K, 
prepared  by  the  action  of  an  excess  of  acetaldehyde  on  potassium  aci- 
dinitromethane,  forms  lemon-yellow  crystals.  The  free  acid  is  an  oil 
having  the  sp.gr.  1*33  at  15°/4°  and  nD  1*449  at  15°;  its  aqueous 
solution  decomposes  when  boiled. 

sec.-Sici-Binitrobutyl  alcohol,  C4H805N2,  is  an  oil  which  is  sparingly 
soluble  in  water ;  its  potassium  salt  forms  yellow,  glistening  leaflets 
and  explodes  at  205°. 

sec.-cici-Dinitroamyl  alcohol  (a,ci-dinilromethyl]yropylcarbinol), 

c6h10o6n2, 

is  a  colourless  oil ;  its  potassium  salt  forms  glistening,  yellow  leaflets. 
The  dissociation  of  the  latter  was  examined  quantitatively. 

A.  McK. 

Derivatives  of  aaa-Trichloroisopropyl  Alcohol.  Louis  Henry 
(Bull.  Acad.  roy.  Belg .,  1905,  101 — 121.  Compare  Abstr.,  1904, 
i,  279,  794,  and  this  vol.,  i,  110). — When  aaa-trichloroisupropyl  alcohol 


ORGANIC  CHEMISTRY. 


559 


dissolved  in  light  petroleum  is  treated  with  phosphorus  trichloride 
there  are  formed  (1)  trichloropropylene,  CClg'CHICH^  (this  vol., 
i,  1 10) ;  (2)  tricliloroi&opropyl  dichlorophosphite,VQ\<pO'Q>^M.Q*QQ\z)  (3) 
trichloroi&opropyl  chlorophosphite ,  PCl[0*CHMe,CCl3]2  (a  thick  liquid, 
which  boils  at  210°  under  25  mm.  pressure,  and  in  contact  with  water 
regenerates  trichloroisopropyl  alcohol),  and  (4)  trichloroisopropylphos- 
phite ,  P[OCHMe*CCl3]3.  The  formation  of  the  three  esters  in  this 
reaction  indicates  that  Jaroschenko’s  rule  that  the  corresponding 
olefinic  hydrocarbon  is  the  principal  product  of  the  action  of  phosphorus 
trichloride  on  sec, -alcohols  ( Chem .  Centr .,  1897,  ii,  334)  is  not  generally 
applicable.  Trichloroi'sopropyl  dichlorophosphite  is  a  colourless,  rather 
thick  liquid,  which  boils  at  223 — 224°  under  758  mm.  pressure  and  at 
140°  under  70  mm.  pressure,  has  a  sp.  gr.  1*5870  at  20°,  and  reacts 
with  chlorine  to  form  aaa-trichloroisopropyl  chloride ,  CCl3*CHMeCl. 
This  is  a  colourless,  limpid  liquid,  which  boils  at  152 — 153°,  has  a 
sp.  gr.  1*473  at  20°  and  nD  1*4867.  The  corresponding  bromide , 
similarly  prepared,  boils  at  171 — 172°  under  766  mm.  pressure  and 
has  a  sp.  gr.  1*775  at  20°. 

When  aaa-trichloroisopropyl  alcohol  is  treated  with  phosphorus 
pentachloride,  trichloropropylene  is  formed  in  small  amount,  and  the 
principal  product  is  a  tricldoroi&opropyl  chlorophosphate  having  the 
constitution  P0Cl[0*CHMe*CCl3]2.  This  is  a  viscous  liquid,  which 
dissolves  in  ether  and  from  such  solutions  separates  as  a  crystalline 
additive  product ,  which  reverts  to  the  original  substance  when  dried 
by  exposure  over  sulphuric  acid.  It  is  decomposed  by  water,  forming 
a  phosphate  of  the  constitution  H0*P0[0*CHMe,CCl3]2,  which  is  at 
first  viscous  and  eventually  becomes  a  crystalline  magma. 

s-Hexachloroisopropyl  formal ,  CH2[OCHMe’CCl3]2,  obtained  by  the 
interaction  of  aaa-trichlorofsopropyl  alcohol  with  trioxy methylene  in 
presence  of  zinc  chloride  (compare  Stappers,  this  vol.,  i,  261),  is  a 
colourless,  viscous  liquid,  possessing  a  strong  odour  and  bitter  taste. 
It  boils  at  290°  under  750  mm.  pressure,  does  not  solidify  at  -80°, 
has  a  sp.  gr.  1*481  at  20°,  and  is  insoluble  in  water.  T.  A.  H. 

Presence  of  Acetylmethylcarbinol  in  certain  Commercial 
Vinegars.  Pastureau  (J.  Pharm.  Chim 1905,  [vi],  21,  593 — 595). 
— A  sample  of  vinegar,  which  gave  an  abundant  precipitate  when 
treated  with  alcohol  and  reduced  Fehling’s  solution  in  the  cold, 
was  found  to  contain  about  0*3  per  cent,  of  acetylmethylcarbinol. 
The  latter  was  identified  by  the  melting  point  (243°)  of  its  osazone 
and  estimated  by  its  silver  reducing  power.  Its  presence  in  the 
vinegar  was  probably  due  to  the  action  of  bacteria  of  the  tartricus 
species  on  the  carbohydrates.  W.  P.  S. 

Action  of  Dilute  Sulphuric  Acid  on  the  Glycol  obtained 
by  Reduction  of  Propionaldol.  Julius  Munk  (. Monatsli .,  1905, 
20,  663 — 674.  Compare  Thalberg,  Abstr.,  1898,  i,  550). — The  glycol, 
C6H1402,  boils  at  100 — 102°  under  14  mm.  or  at  214°  under  ordinary 
pressure,  and,  when  heated  with  20  per  cent,  sulphuric  acid  at  100° 
in  a  sealed  tube,  yields  principally  the  dioxide,  C12H2402,  along  with 
small  quantities  of  an  unsaturated  hydrocarbon  and  a  ketone. 

r  r  2 
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The  hydrocarbon,  CfiH10,  is  a  colourless,  mobile  oil  with  an  odour  of 
terpin,  which  boils  at  69°  under  the  ordinary  pressure,  and  forms  an 
additive  compound  with  1  mol,  of  bromine. 

The  ketone,  COEtPP3,  boils  at  114°  and  forms  an  oxime,  csh13on, 
which  is  a  colourless,  mobile  liquid  boiling  at  74°  under  11  mm.  pres¬ 
sure.  When  boiled  with  acetic  anhydride,  the  oxime  forms  the  acetyl 
derivative,  C6H12ONAc,  which  is  a  transparent,  mobile  liquid  with  an 
ester-like  odour  and  boils  at  94 — 96°  under  14  mm.  pressure.  As  the 
ketone  reduces  ammoniacal  silver  solution,  it  probably  contains 
traces  of  methyh'sopropylacet  aldehyde,  which  boils  at  116°. 

tu  /•  w  n/CHEfCHMe*CH9Nn  .  „  ...  .. 

The  dioxide,  -CHMe'CHEtu  1S  a  ye^ow>  mobile  oil, 

which  boils  at  102°  under  13  mm.  or  at  214°  under  the  ordinary  pres¬ 
sure,  is  insoluble  in  water,  and  does  not  enter  into  reaction  with  zinc 
ethyl  at  100°  or  with  water  at  200°.  G.  Y. 

Action  of  Silver  Cyanate  on  Acyl  Chlorides.  IV. 
Methanesulphonylcarbimide.  Otto  C.  Billeter  [Ber.,  1905,  38, 
2013 — 2015.  Compare  Abstr.,  1903,  i,  821 ;  1904,  i,  397). — When 
molecular  amounts  of  silver  cyanate  and  methanesulphonic  chloride  are 
heated  at  120°,  a  violent  action  occurs  with  the  formation  of  a  yellow 
product,  which  does  not  contain  cyanate  and  which  is  probably 
methanesulphonic  anhydride.  When  the  action  was  moderated,  the 
presence  of  methanesulphonic  anhydride  (compare  this  vol.,  i,  584) 
in  the  reaction  mixture  was  detected.  The  portion  of  the  latter  which 
distilled  at  50 — 80°  under  10  mm.  pressure  was  again  treated  with 
silver  cyanate,  the  lower  boiling  fraction  again  separated,  and  the 
treatment  with  silver  cyanate  repeated  in  this  manner  eight  times, 
when  methanesulphonylcarbimide,  CH3,S02*N!C0,  was  isolated.  It 
melts  at  31°,  boils  at  73*5 — 75°  under  10  mm.  pressure,  solidifies 
in  rhombic  plates,  and  separates  from  ether  in  needles.  It  is  very 
readily  attacked  by  water  and  by  alcohol.  With  water,  it  forms 
methanesulphonamide.  A.  McK. 

Action  of  Sodium  on  Aliphatic  Esters.  Louis  Bouveault  and 
Rene  Locquin  ( Compt .  rend.,  1905,  140,  1593 — 1595.  Compare 
Abstr.,  1903,  i,  597,  673 ;  1904,  i,  642,  730). — The  dry  aliphatic  ester 
is  added  slowly  and  in  small  quantities  at  a  time  to  sodium  wire  sus¬ 
pended  in  dry  ether  contained  in  a  flask  cooled  by  immersion  in  ice. 
When  the  whole  of  the  ester  has  been  added,  the  flask  is  withdrawn 
from  the  ice  and  allowed  to  assume  the  atmospheric  temperature ;  it  is 
then  set  aside  until  the  whole  of  the  sodium  has  been  converted  into  a 
white  or  bright  yellow  powder. 

Applying  this  process  to  ethyl  butyrate,  there  are  produced  (1) 
butyroin,  COPra*CHPra,OH,  which  boils  at  95°  under  20  mm.  pres¬ 
sure,  has  a  sp.  gr.  O’ 93 6 7  at  0°/4°,  and  is  identical  with  that  obtained 
by  Klinger  and  Schmitz  (Abstr.,  1891,  890) ;  (2)  dibutyryl  •  and  (3)  a 
substance,  produced  by  the  condensation  of  2  mols.  of  butyroin  with 
the  loss  of  a  mol.  of  water.  This  is  a  liquid  which  boils  at  155 — 157° 
under  12  mm.  pressure  and  has  a  sp.  gr.  0'9398  at  0°/4°. 

Under  the  same  conditions,  ethyl  hexoate  yields  caproin ,  C12H2402,  a 
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liquid  boiling  at  142°  under  10  mm.  pressure,  dihexoyl ,  which  boils  at 
120°  under  10  mm.  pressure  and  furnishes  a  dioxime  melting  at  181°, 
and  dicaproin)  produced  by  the  condensation  of  2  mols.  of  caproin  with 
the  loss  of  a  mol.  of  water,  which  boils  at  215 — 220°  under  10  mm. 
pressure. 

It  appears  that  this  reaction  may  furnish  a  general  method  of  pre¬ 
paring  a-disecondary  glycols  and  s-a-diketones  (compare  this  vol.,  i, 
572).  T.  A.  H. 

Derivatives  of  Normal  Hexoic  Acid.  Louis  Henry  (Bull.  Acad, 
roy.  Belg .,  1905,  158 — 177). — n- II exonitrile  >  prepared  by  dehydrating 
the  corresponding  amide  with  phosphoric  oxide,  is  a  colourless, 
pleasant-smelling  liquid  with  a  sweetish  taste  ;  it  boils  at  162 — 163° 
under  750  mm.  pressure,  has  a  sp.  gr.  0*8093  at  20°  and  nD  1*41154. 
zsoHexonitrile  boils  at  154 — 155°. 

/i-Hexyl  chloride,  prepared  from  hexyl  alcohol  obtained  from 
hexoic  acid  by  Bouveault  and  Blanc’s  process  (Abstr.,  1904,  i,  642), 
boils  at  134 — 135°  under  763  mm.  pressure,  has  a  sp.  gr.  0*8720  at  20° 
and  ?iD  1*4244. 

n 'Hexyl  mercaptan ,  obtained  by  treating  hexyl  iodide  with  potassium 
hydrogen  sulphide  in  alcohol,  boils  at  149 — 150°  under  768  mm.  pres¬ 
sure  and  has  a  sp.  gr.  0*8486  at  20°.  The  substance  described  under 
this  name  by  Pelouze  and  Cahours  ( Compt .  rend .,  1862,  54,  1241) 
is  probably  the  sec. -hexyl  mercaptan  (compare  Erlenmeyer  and 
Wanklyn,  Trans.,  1864,  17,  193).  n-Amyl  mercaptan  boils  at 
126—127°. 

n -Hexyl  nitrite  is  a  mobile,  faintly  yellow  liquid  with  a  pleasant 
odour  ;  it  boils  at  129 — -130°  under  774  mm.  pressure,  has  a  sp.  gr. 
0*8851  at  20°  and  1*40181.  With  methyl  alcohol,  it  yields  methyl 
nitrite  and  hexyl  alcohol.  n-Nitrohexane,  obtained  by  the  action  of 
silver  nitrite  on  hexyl  iodide,  is  a  colourless  liquid  with  a  faint 
odour  and  sweetish  taste;  it  boils  at  193 — 194°  under  765  mm. 
or  at  112°  under  75  mm.  pressure,  and  has  a  sp.  gr.  0*9488 
at  20°.  The  substances  described  under  this  name  by  Worstali 
(Abstr.,  1899,  i,  399)  and  Auger  (Abstr.,  1900,  i,  578)  are  regarded 
as  mixtures  of  normal  nitro-hexane  with  sec.-nitrohexane  (Konowaloff, 
Abstr.,  1892,  i,  575)  and  hexyl  nitrite  respectively. 

n  Heptonitrile,  obtained  by  the  action  of  potassium  cyanide  on 
hexyl  iodide  dissolved  in  alcohol,  boils  at  183 — 184°  under  765  mm. 
pressure,  has  a  sp.  gr.  0*8153  at  20°  and  nD  1*4195  (compare  Mehlis, 
Abstr.,  1878,  134;  and  Hell  and  Kitrosky,  Abstr.,  1891,  812). 

The  boiling  points  of  the  normal  aliphatic  nitriles  and  the  corre¬ 
sponding  alcohols  are  tabulated  in  the  original  and  show  that  the 
change  in  boiling  point  due  to  the  replacement  of  -CN  by  — CH2'OH 
in  this  series  ranges  from  —  1°  to  -  8°  except  in  the  case  of  hydro¬ 
cyanic  acid  and  methyl  alcohol  where  the  change  is  +  40°. 

T.  A.  H. 

Methylbutylacetic  [a-Methylhexoic]  Acid.  P.  Basetti  (Bull, 
aS 'qc.  chim.y  1905,  [iii],  33,  687—691.  Compare  following  abstract). 
— Ethyl  methylbutylmalonate ,  C4H9*CMe(C02Et)2,  obtained  by  the 
action  of  normal  butyl  iodide  on  the  sodium  derivative  of  ethyl 
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malonate,  boils  at  235*5 — 237*5°.  The  methyl  ester  boils  at  219—221°. 
The  free  acid  crystallises  in  slender  needles,  melts  at  99 — 101°,  and 
yields  crystalline  copper  and  barium  salts. 

a-Methylhexoic  acid,  C4H9,CHMe,C02H,  obtained  by  heating  the 
foregoing  acid  at  180°,  boils  at  209*5 — 211°  (compare  Kiliani,  Abstr., 
1886,  438,  441).  The  methyl  ester  boils  at  159 — 160°,  and  the  ethyl 
ester  at  174 — 175°.  a -Methylhexoamide  separates  in  small  needles  from 
water  or  spangles  from  carbon  disulphide  and  melts  at  70 — 72*5°.  The 
chloride  of  the  acid  and  the  calcium  salt  were  also  prepared  (compare 
Kiliani,  loc.  cit.).  T.  A.  H, 

Ethylpropylacetic  [a-Ethylvaleric]  Acid.  P.  Rasetti  (Bull.  Soc. 
chim .,  1905,  [  iii  ],  33,  684 — 687). — Ethyl  ethyl propylmalonate, 

CEtPra(C02Et)2,  prepared  by  the  action  of  ethyl  bromide  or  iodide 
on  the  sodium  derivative  of  ethyl  propylmalonate,  is  a  colourless 
oily  liquid  and  boils  at  234 — 236°.  The  methyl  ester  is  similar,  boils 
at  215 — 217°,  has  a  sp.  gr.  1*0335  at  0°/0°  and  1*0140  at  21°/2l°  and 

1*43035  at  21°.  The  acid  forms  slender  needles  and  melts  at 
117 — 118°.  The  barium  and  copper  salts  were  prepared. 

a-Ethylvaleric  acid,  CHEtPra*C02H,  prepared  by  heating  ethyl- 
propylmalonic  acid  at  180°,  boils  at  208 — 209°  (compare  Kiliani, 
Abstr.,  1886,  441).  The  methyl  ester  boils  at  155 — 156*5°,  the  ethyl 
ester  at  169—171°,  and  the  chloride  at  158 — 160°.  a ^Ethylvaler amide 
crystallises  from  carbon  disulphide  and  melts  at  102*5 — 103*5°. 

T.  A.  H. 

Synthesis  of  Fats.  An.  GrOn  (. Ber .,  1905,  38,  2284 — 2287). — 
ay-Diglycerides  are  formed  by  dissolving  glycerol  in  sulphuric  acid, 
and  warming  the  disulphate  so  obtained  with  the  fatty  acid  dis¬ 
solved  in  concentrated  sulphuric  acid.  fly- Diglycerides  are  formed 
in  the  same  manner  from  glycerol  a-chlorohydrin.  The  following 
glycerides  have  been  prepared  by  this  method. 

ay-Dipalmitin  melts  at  70°,  and,  when  treated  with  an  excess  of 
acetic  anhydride  in  pyridine  solution,  forms  /3- acetyl-ay -dipalmitin , 
0Ac*C3H5(0*C16H310)2,  which  separates  from  alcohol  in  spherical, 
crystalline  aggregates,  and  melts  at  49°,  or  after  fusion  and  resolidifica¬ 
tion  at  33°. 

ay-Distearin  crystallises  in  white  needles,  sinters  at  58°,  and  melts 
at  76°  (m.  p.  58°,  Berthelot,  this  Journ.,  1853,  6,  283  ;  76*5°,  Hundes- 
hagen,  Abstr.,  1884,  280).  ay-Diarachin  melts  at  75°. 

Dipalmito-a-chlorohydrin ,  C3H5C1(0’C16H310)2,  separates  from 

alcohol  as  an  oil  which  solidifies  to  small,  soft  crystals  ;  it  melts  at 
48 — 50°,  yields  potassium  chloride  on  hydrolysis  with  alcoholic  potass¬ 
ium  hydroxide,  and  when  heated  with  silver  acetate  and  glacial  acetic 
acid  in  a  sealed  tube  at  140°,  yields  a-acetyl-/3y-dipalmitin ,  which 
sinters  at  52°  and  melts  at  67°.  A  mixturo  of  the  a-  and  /?-acetyl- 
dipalmitins  commenced  to  melt  at  49 — 50°  and  was  clear  at  63°. 

G.  Y. 

Aldehydo-acids.  Edmond  E.  Blaise  and  A.  Courtot  (Compt.  rend., 
1905,  141,  41 — 42.  Compare  Perkin  and  Sprankling,  Trans.,  1899, 
75,  11). — aa/?-T  rime  thy  1-A^-butenoic  acid,  CH2ICMe,CMe2*C02H 
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(m.  p.  35°),  when  brominated,  yields  aafi-triinethyl-fiy-dibromobutyric 
acid  (m.  p.  125°),  and  this,  when  heated,  furnishes  a  hr omo -lactone , 

JL_,  ®  which,  in  turn,  by  further  heating,  either  alone  or 

CMeBr-CH^  J  ° 

with  quinoline,  yields  the  corresponding  unsaturated  lactone , 

CMe2-CO 

CMeiCH^  ’ 

and  this,  on  hydrolysis,  gave  the  corresponding  aldehy  do-acid,  which, 

i  .  .  CMe9 — CO.  ^ 

however,  reacts  as  it  it  had  the  constitution  JL  >0  : 

this  melts  at  63°,  has  the  mol.  volume  130*47  in  toluene  (the  open  chain 
formula  requires  146*1),  reacts  with  phenylcarbimide,  forming  a 
phenylurethane  melting  at  134°,  furnishes  an  acetyl  derivative,  and 
does  not  give  Schiff’s  reaction  or  form  acetals.  On  the  other  hand,  the 
closed  chain  appears  to  be  easily  opened,  since  the  characteristic 
aldehyde  reactions  with  phenylhydrazine,  hydroxy lamine,  &c.,  take 
place. 

By  a  similar  series  of  reactions,  (3-phenyl-aa-dimethylbutyrolactone , 
having  the  constitution  CHPh<^Q^^Q^^>0  and  melting  at  131°, 
was  prepared.  T.  A.  H. 


Ethyl  Formylacetate  and  Ethyl  a-Formylpropionate.  Arthur 
Michael  ( Ber .,  1905,  38,  2096 — 2105.  Compare  this  vol.,  i,  195).— 
Resorcinol  and  ethyl  sodio-a-formylpropionate  in  absolute  alcoholic 
solution  form  an  additive  compound,  as  in  this  the  sodium  is  more  fully 
neutralised  than  in  ethyl  sodio-a-formylpropionate.  On  expulsion  of 
the  alcohol  and  acidification  of  the  reaction  mixture,  after  three  days, 

O — CO 

a-methylumbelliferone,  >  is  obtained  as  a  gummy 


precipitate,  which,  on  crystallisation  from  alcohol,  forms  white,  prism¬ 
atic  needles,  melts  at  217 — 219°,  and  dissolves  in  aqueous  alkali 
hydroxides  to  blue  fluorescent  solutions,  from  which  it  is  precipitated 
unchanged  on  acidification. 

The  action  of  methyl  iodide  on  ethyl  sodioformylacetate  in  absolute 
alcoholic  solution  leads  to  the  formation  of  ethyl  trimesate  and  a  small 
quantity  of  a  neutral  oil  which  boils  at  69*5 — 70*5°  under  22  mm. 
pressure,  and  is  possibly  a  mixture  of  the  unchanged  ester  and  its 
methyl  derivative,  or  may  be  derived  from  an  impurity  in  the  sodio- 
ester  (see  Wislicenus  and  Bindemann,  Abstr.,  1901,  i,  361). 

Ethyl  a-formylpropionate  is  best  formed  by  adding  a  mixture  of 
ethyl  formate  and  propionate  to  sodium  under  ether  cooled  by  ice- 
water.  After  acidification  and  fractionation,  a  small,  crystalline 
residue  is  obtained,  which  crystallises  in  silky  leaflets  and  melts  at 
96 — 97°.  The  action  of  methyl  iodide  and  sodium  ethoxide  on  ethyl 
a-formylpropionate  in  alcoholic  solution  leads  to  the  formation  of  a 
small  amount  of  a  neutral  oil,  which  boils  at  68—70°  under  20  mm. 
pressure,  and  is  probably  impure  ethyl  a-formylisobutyrate,  as  it 
gives  the  phenylhydrazine  reaction  for  aldehydes. 

Ethyl  sodioformylacetate  and  benzenediazonium  chloride  react  in 
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aqueous  solution  at  0°  to  form  a  brown  oil  which*  on  recrystallisation 
from  alcohol,  yields  ethyl  formazylcarboxylate.  If  the  sodio-ester 
and  diazonium  chloride  are  rapidly  mixed  and  immediately  extracted 
with  ether,  the  phenylhydrazone  of  ethyl  formylglyoxylate, 

is  obtained  as  a  viscid  red  oil.  This  is  also  formed  by  adding  a  cooled 
aqueous  solution  of  benzenediazonium  chloride  to  ethyl  sodioformyl- 
acetate  in  absolute  alcohol  and  pouring  the  mixture  into  ice-water. 
With  phenylhydrazine  in  glacial  acetic  acid  solution,  it  forms  the 
diphenylhydrazone ,  which  crystallises  in  yellow  prisms  and 

melts  at  215 — 217°.  The  action  of  benzenediazonium  chloride  on  ethyl 
sodio  a-formylpropionate  leads  to  the  formation  of  the  phenylhydr¬ 
azone  of  ethyl  pyruvate. 

Ethyl  sodioformylacetate  and  hydroxylamine  hydrochloride  react  in 
cold  aqueous  solution  to  form  the  oxime ,  C5H903N,  which  crystallises 
in  long,  white  prisms  and  melts  at  57 — 59°.  The  oxime  of  ethyl 
a-formyl  propionate,  CGHu03N,  formed  by  the  action  of  hydroxylamine 
on  the  ester  in  alcoholic  solution,  is  an  oil.  The  action  of  phenyl¬ 
hydrazine  hydrochloride  on  ethyl  a-formylpropionate  in  aqueous  solu¬ 
tion  leads  to  the  formation  of  \-phenyl-i-niethyl-5-pyrazolone ,  U10H10ON2, 
which  crystallises  in  concentric  aggregates  of  small  prisms,  melts  at 
147 — 148°,  and  has  weak  acid  and  weak  basic  properties.  With 
phenylhydrazine  in  ethereal  solution,  ethyl  a-formylpropionate  forms 
l-phenyl-4-methy  1-5-pyrazolone  and  an  isomeride,  which  crystallises  in 
plates  and  prisms  and  melts  at  124 — 126°.  G.  Y. 

Syntheses  with  Ethyl  Sodioacetoacetate.  Arthur  Michael 
1905,  38,  2083  —  2096.  Compare  Claisen  and  Haase,  Abstr., 
1901,  i,  118). — The  author  has  prepared  ethyl  0-acetylacetoacetate  by 
the  action  of  acetyl  chloride  on  the  copper  derivative  of  ethyl  aceto- 
acetate  (Nef,  Abstr.,  1893,  i,  828),  and  by  treating  ethyl  acetoacetate 
with  acetyl  chloride  in  pyridine  solution  (Claisen  and  Haase,  Abstr., 
1900,  i,  373);  the  latter  process  gave  much  the  better  yield.  Both 
products  boiled  at  99 — 99*5°  (corr.)  under  12  mm.  pressure,  and  no 
difference  could  be  detected  in  their  chemical  behaviour. 

Ethyl  diacetoacetate  is  not  formed  by  the  action  of  ethyl  sodio¬ 
acetoacetate  on  the  0-acetylacetoacetate  in  cooled  absolute  ethereal 
solution,  but  is  obtained  as  the  chief  product  on  adding  ethyl  sodio¬ 
acetoacetate  suspended  in  ether  to  an  ethereal  solution  of  acetyl  chlor¬ 
ide  at  —  10°  (compare  Elion,  Rec .  Trav.  chim .,  1884,  3,  250).  Contrary 
to  Claisen’s  statement  (Abstr.,  1894,  i,  31),  when  ethyl  sodioaceto¬ 
acetate  and  6b/?-carbethoxyacetoacetate  are  heated  together  in  ethereal 
solution  at  100°,  no  diacetoacetate,  but  only  a  small  amount  of  a 
neutral  oil  boiling  at  198°,  is  formed,  and  no  interaction  takes  place 
between  the  copper  derivative  of  ethyl  acetoacetate  and  ethyl  0-/3-carb- 
ethoxyacetoacetate,  when  these  are  heated  together  in  benzene  solution 
at  100°.  The  formation  of  ethyl  sodiodiacetoacetate  by  the  action  of 
acetyl  chloride  on  ethyl  sodioacetoacetate  must  be  due  to  primary 
formation  of  the  diacetoacetate  and  its  subsequent  interaction  with 
unchanged  sodioacetoacetate,  or  to  the  formation  of  a  complex  mole¬ 
cule  from  2  inols.  of  ethyl  sodioacetoacetate  and  1  mol.  of  acetyl 
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chloride,  and  its  subsequent  decomposition  with  formation  of  ethyl 
acetoacetate  and  sodiodiacetoacetate  and  sodium  acetate. 

A  copper  derivative,  Cl0H18O4Cu,  is  formed  by  the  action  of  cuprous 
chloride  on  ethyl  sodioethylacetoacetate  in  absolute  alcoholic  solution 
(compare  Wedel,  Abstr.,  1884,  834).  It  is  a  green  powder  which 
decomposes  at  100°,  or  when  quickly  heated  melts  with  effervescence 
at  188 — 189°,  is  insoluble  in  the  ordinary  solvents  and  is  decomposed 
by  warm  water.  When  dried  and  treated  with  acetyl  chloride  in 
ethereal  solution,  the  copper  derivative  yields  a  small  amount  of  an 
oil  which  boils  at  123°  under  20  mm.  pressure,  and  is  identical  with 
Elion’s  product  from  the  action  of  acetyl  chloride  on  ethyl  sodioethyl¬ 
acetoacetate  ( loc .  cit.). 

When  warmed  with  mercuric  oxide,  with  or  without  ether,  ethyl 
acetoacetate  forms  the  crystalline  mercuric  derivative,  (CGH903)3Hg2, 
which  is  stable  towards  water  or  dilute  acids,  and  is  probably  identical 
with  Lippmann’s  compound  ( Zeit .  Cheni .,  1869,  12,  29). 

In  the  preparation  of  ethyl  alkylacetoacetates  by  the  action  of 
alkyl  iodides  on  ethyl  sodioacetoacetate,  the  unchanged  acetoacetate  is 
best  removed  by  shaking  the  ethereal  solution  with  dilute  ammonia 
(compare  Briihl,  Abstr.,  1904,  i,  139).  Three  methods  for  the  purifi¬ 
cation  of  alkylacetoacetates  are  described. 

(1)  The  ester  is  stirred  into  a  concentrated  aqueous  solution  of 
potassium  hydroxide  cooled  by  ice-water,  ether  added,  and  the  pre¬ 
cipitate  of  ethyl  potassioalkylacetoacetate  filtered  and  washed  with 
ether  ;  the  dialkylacetoacetate  present  is  obtained  by  fractionation  of 
the  ethereal  filtrate  and  washings,  and  the  alkylacetoacetate  by  treat¬ 
ment  of  the  precipitate  with  hydrochloric  acid  and  fractionation  of  the 
liberated  oil. 

(2)  The  ester,  dissolved  in  ether,  is  converted  by  sodium  into  the 
sodio-derivative  and  shaken  with  slightly  less  than  1  mol.  of  water  ; 
the  insoluble  hydrate  formed  in  this  manner  is  filtered,  washed  with 
ether,  and  decomposed  by  ice-cooled,  dilute  hydrochloric  acid. 

(3)  The  ester  is  treated  with  1  mol.  of  sodium  ethoxide  dissolved  in 
alcohol  and  with  an  alcoholic  solution  of  cupric  chloride  until  the  pre¬ 
cipitation  is  complete.  The  copper  derivative,  after  being  washed 
with  alcohol  and  ice-water,  is  mixed  with  ice  and  decomposed  by  con¬ 
centrated  hydrochloric  acid. 

Of  these  methods,  the  first  is  the  most  easily  carried  out,  but  the 
second  gives  the  best  yields.  Owing  to  hydrolysis  of  the  ester,  the 
purification  is  always  accompanied  by  considerable  loss  of  material 
(compare  Wislicenus,  Abstr.,  1878,  402). 

Ethyl  dimethylacetoacetate  is  purified  by  shaking,  and  ethyl  diethyl- 
ace  toacetate,  which  is  more  stable,  by  boiling,  with  a  25  per  cent,  solu¬ 
tion  of  potassium  hydroxide.  G.  Y. 

Action  of  Methyl  and  Ethyl  Chloro- oxalates  on  Acetyl- 
acetone.  It.  Trimbach  (Bull.  Soc.  chim .,  1905,  [iii],  33,  693 — 695. 
Compare  this  vol.,  i,  323). — When  methyl  chloro-oxalate  is  added  to 
the  copper  derivative  of  acetylacetone,  dissolved  in  chloroform,  methyl 
acetylacetonyloxcdate ,  CHAc2*C0‘C02Me,  is  formed,  and  may  be  ob¬ 
tained  as  an  oil  by  filtration  and  subsequent  removal  of  the  solvent 
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by  distillation.  This  oil  crystallises  after  a  long  time  (a  year  was 
necessary  in  the  initial  preparation),  but  a  more  rapid  separation  of 
crystals  may  be  induced  by  sowing  the  oil  with  the  crystalline  sub¬ 
stance  prepared  previously.  It  crystallises  in  almost  colourless 
needles  or  prisms,  melts  at  69°,  and  is  readily  soluble  in  alcohol  or 
ether,  less  so  in  benzene.  The  solution  in  methyl  alcohol  attacks 
metallic  copper,  producing  a  green,  crystalline  substance.  Water  con¬ 
verts  the  ester  into  acetylacetone  and  oxalic  acid.  With  phenyl- 
hydrazine,  a  substance  is  obtained  which  crystallises  from  boiling 
pyridine  in  colourless,  silky  needles,  decomposes  at  245°  without  melt¬ 
ing,  and  may  be  sublimed.  The  product  formed  by  the  action  of 
ethyl  chloro-oxalate  on  acetylacetone  is  an  uncrystallisable  oil. 

T.  A.  H, 

Derivatives  of  Azelaic  Acid.  A,  Bouchonnet  ( Compt .  rend.,  1905, 
140,  1599  —  1601.  Compare  Etaix,  Abstr.,  1898,  i,  124;  Derlou, 
Abstr,,  1898,  i,  638  ;  Miller,  Abstr.,  1899,  i,  789,  791). — Phenyl 
azelate ,  C7H14(C02Ph)2,  prepared  by  the  action  of  azelayl  chloride  on 
phenol,  forms  flocculent  masses  of  white  needles,  melts  at  48 — 49°, 
and  is  slightly  soluble  in  cold  alcohol,  readily  so  in  ether,  benzene,  or 
carbon  disulphide. 

Thioazelaic  acid ,  C7HI4(CO*SH)2,  obtained  by  heating  phenyl 
azelate  with  sodium  hydrogen  sulphite  in  alcohol,  forms  bright  yellow 
needles,  melts  at  72 — 74°,  and  is  very  soluble  in  ether,  benzene,  or 
alcohol,  The  sodium  salt  is  very  soluble  in  water.  On  adding  lead 
acetate  to  an  aqueous  solution  of  the  acid  or  the  sodium  salt,  a 
yellowish- white  precipitate,  which  rapidly  becomes  brown  and  then 
black,  is  produced.  A  similar  reaction  takes  place  with  thiosuccinic 
acid.  T.  A.  H. 


Synthesis  of  the  Lactone  of  Erythric  Acid.  Robert 
Lespieau  (Compt.  rend.,  1905,  141,  42 — 43.  Compare  Abstr.,  1904, 
i,  471). — By  boiling  /3y-dichlorobutyric  acid  with  an  aqueous  solution 


,  .  ,  ,  ,  ,  ch-ch_  ^ 

of  potassium  carbonate,  hydroxycrotonolactone,  M  _ A>0, 

C-tL  CO 


is 


pro¬ 


duced  ( loe .  cit.),  and  this,  on  oxidation  with  barium  permanganate, 

OH>CH*CH 

furnishes  erythrolactone ,  i  This  crystallises  from 

J  1  OH’CH— CCr  J 

acetone  in  monoclinic  prisms  and  from  benzene  in  needles,  melts  at 
91°,  and  is  soluble  in  water,  less  so  in  alcohol  or  ether.  T.  A.  H. 


New  Form  of  Thallium  Tartrate.  Isomorphous  Mixtures 
of  Thallium  and  Potassium  Tartrates.  Jean  Herbette  (Compt. 
rend.,  1905,  140,  1649 — 1652). — When  a  concentrated  solution  of 
thallium  tartrate  is  induced  to  crystallise  by  the  addition  of  a  crystal 
of  potassium  tartrate,  monoclinic  crystals  of  a  variety  of  hydrated 
thallium  tartrate,  [T12C4H406]2,H20,  are  deposited.  It  is  proposed  to 
distinguish  this  as  the  M  form.  The  crystals  closely  resemble  those 
of  potassium  tartrate,  and  have  [a  :  b  :  c  —  3T056  : 1  :  3  9407  ;  /3  —  90°]. 

The  properties  of  the  mixed  crystals  obtained  by  starting  crystal¬ 
lisation  in  solutions  of  thallium  tartrate  of  various  concentrations 
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with  potassium  tartrate  do  not  vary  proportionally  with  the  chemical 
composition  ;  thus  the  angle  has  the  value  90°  in  thallium  tartrate 
(72*2  percent,  of  thallium),  and  falls  to  88°36'  in  mixed  crystals  con¬ 
taining  from  49 ‘7  to  54  0  per  cent,  of  thallium,  and  rises  again  to 
89°10'  in  potassium  tartrate.  These  mixed  crystals  are  always  richer 
in  thallium  than  the  solutions  from  which  they  separate.  No  crystals 
having  the  composition  of  a  double  salt  were  obtained.  T.  A.  H. 


Cysteine.  II.  Carl  Neuberg  and  Paul  Mayer  (Zeit.  physiol. 
Chem .,  1905,  44,  472 — 497.  Compare  Abstr.,  1902,  i,  743  ;  Fried¬ 
mann,  ibid.,  731  ;  1903,  i,  75,  301  ;  E.  Erlenmeyer,  jun.,  ibid.,  1903, 
i,  791  ;  this  vol.,  i,  120;  Gabriel,  this  vol.,  i,  266). — Two  structurally 
isomeric  cystines  occur  in  nature,  and  these  are  termed  protein- cystine 
and  calculus-cystine ,  although  urinary  calculi  often  consist  of  a  mixture 
of  the  two.  Friedmann’s  cystine  is  pure  protein-cystine  ;  it  crystal¬ 
lises  in  six-sided  plates,  has  no  definite  melting  point,  but  decomposes 
slowly  at  258 — 261°,  and  it  has  [a]D-224°;  its  phenylcarbimide 
(Patten,  Abstr.,  1903,  i,  792)  melts  at  160°  (corr.),  and  when 
boiled  with  25  per  cent,  hydrochloric  acid  yields  an  anhydride 
melting  at  119°  (corr.).  Protein-cystine  does  not  give  Bamberger’s 
hydroxamic  acid  test,  but  on  treatment  with  nitrous  acid  yields  the 
disulphide  of  /?-thioglyceric  acid.  The  benzoyl  derivative  (Brenzinger, 
Abstr.,  1892,  1111)  melts  at  182 — 184°  (corr.),  the  mercuric  deriv¬ 
ative  has  the  composition  Hg[C02’CH(NH2)*CH2]2S2,  and  is  quite 
stable.  Protein-cystine  yields  an  AS'-ethylcysteine, 

SEt-CH2-CH(NH2)*C02H, 

which  melts  at  228 — 230°,  and  a  corresponding  benzyl  derivative  melt¬ 
ing  at  226—228°  (compare  Brenzinger;  Suter,  Abstr.,  1895,  i,  624). 
Bacemic  protein-cystine  crystallises  in  groups  of  needles  resembling 
tyrosine,  and  the  cysteine  obtained  by  the  reduction  of  protein-cystine 
yields  a  mercuricliloride  represented  by  the  formula 

[SHgCl-CH2-CH(NII3HCl)-C02H]2,HgCl2. 

Calculus-cystine  crystallises  in  needles,  melts  and  decomposes  at 
190 — 192°,  is  more  readily  soluble  than  its  isomeride,  and  in  hydro¬ 
chloric  acid  solution  has  [a]D  —206°.  Its  phenylcarbimide  melts  at 
170 — 172°  (corr.),  and  seems  not  to  be  decomposed  when  boiled  with 
hydrochloric  acid.  Calculus-cystine  gives  Bamberger’s  hydroxamic 
acid  test,  and  with  nitrous  acid  undergoes  complex  decomposition. 
The  benzoyl  derivative  melts  at  157 — 159°  (corr.),  the  mercuric  deriv¬ 
ative  decomposes  when  dried,  and  has  no  definite  composition.  The 
ethyl  derivative  of  calculus-cysteine  melts  at  164 — 166c,  and  the  benzyl 
derivative  at  213°.  Racemic  calculus-cystine  is  amorphous,  and  the 
cysteine  obtained  on  reducing  calculus-cystine  yields  a  mercurichloride, 


NH2-CH2-CH<®0  >Hg,HgCl2. 


Although  calculus-cystine  resembles  Gabriel’s  inactive  isocystine,  it 
is  not  certain  that  the  two  are  identical. 

The  active  protein-  and  calculus-cystines  yield  mixed  crystals  in  the 
form  of  definite  needles,  which  appear  quite  homogeneous.  When 
heated  with  hydrochloric  acid  at  165°,  both  compounds  are  racemised. 


J.  J.  S. 
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d-f  l- ,  and  r-Protein-cystines.  Carl  Neuberg  and  Paul  Mayer 
(Zeit.  physiol.  Chem ,,  1905,44,  498 — 510.  Compare  preceding  abstract, 
and  Mauthner,  Abstr.,  1902,  i,  1 33).— — The  sodium  derivative  of 
natural  protein-cystine,  S2[CH2*CII(NH2)*C02Na]2,  is  readily  obtained 
by  dissolving  cystine  in  the  requisite  amount  of  W-sodium  hydroxide, 
and  on  addition  of  certain  metallic  salts  precipitates  are  obtained. 
The  following  have  been  analysed  :  silver ,  C6II]0O4N2S2Ag2,  mercuric , 
lead ,  cadmium ,  and  copper ,  C6H10O4N2S2Cu. 

Mercuric  acetate  is  a  much  better  precipitant  for  cystine  than  either 
the  sulphate  or  chloride. 

A  50  per  cent,  yield  of  r-cystine  is  obtained  when  the  natural  pro¬ 
duct  is  heated  with  15 — 20  times  its  weight  of  hydrochloric  acid  of 
sp.  gr.  1'124  at  165°  for  12 — 15  hours.  It  decomposes  at  the  same 
temperature  as  the  active  compound,  but  is  almost  three  times  as 
soluble  in  water.  The  acid  thus  obtained  is  mainly  the  racemic  and 
not  the  meso-form,  since  it  can  be  resolved  into  active  components 
by  means  of  Aspergillus  niger ,  the  c?-compound  being  left. 

A  r-cysteine  has  been  obtained  by  reducing  r-cystine.  J.  J.  S. 

Crystalline  Form  of  Sodium  Formaldehydesulphoxylate 
(Rongalit  C.) ;  A.  Osann  ( Ber .,  1905,  38,  2290 — 2291.  Compare 
Baumann,  Thesmar,  and  Frossard,  this  vol.,  i,  260  ;  Beinking,  Dehnel, 
and  Labhardt,  this  vol.,  i,  261  ;  Bazlen,  this  vol.,  ii,  240). — Sodium 
formaldehydesulphoxylate  dissolves  in  twice  its  weight  of  cold  water  ; 
it  crystallises  in  transparent,  rhombo-holohedral  plates  [ a:b:c  = 
0*8421  : 1  : 0  6783],  which  are  easily  obtained  weighing  as  much  as 
400  grams.  G.  Y. 

Aldehyde-ammonia.  Paul  Duden,  K.  Bock,  and  H.  J.  Beid 
(Ber.,  1905,  38,  2036 — 2044.  Compare  this  vol.,  i,  558). — Potassium  /?- 
amino-a-?ici-dinitropropane ,  NH2*CHMe*C(N02)!N02K,  prepared  by 
the  action  of  aldehyde-ammonia  on  potassium  acudinitromethane, 
forms  yellow  crystals  and  decomposes  at  about  120°;  acetaldehyde  is 
evolved  when  its  aqueous  solution  is  boiled.  The  condensation  is 
represented  by  the  equation  NH2*CHMe*OH  +  N02*CH!N02K  = 
H20  +  NH2-CHMe-C(N02):N02K. 

a  -  Piperidyl-fi-&ci-dinitroethane,  C5NH10*CH2*C(NO2)!NO2H,  pre¬ 
pared  from  dinitromethane  and  1-hydroxymethylpiperidine,  separates 
from  water  in  glistening  needles  and  is  stable  when  boiled  with  acids 
or  alkalis.  Its  acetyl  derivative  forms  colourless  needles,  which 
become  green  on  exposure  to  air.  Piperidyl-aci-dinitroethane  is 
readily  reduced  by  stannous  chloride. 

a-Methylamino-fi-&c,i-dinitroethane ,  C3TL04N3,  separates  from  water 
in  glistening  plates  and  melts  at  126  —127°.  a  Dimethyl  amino 
dinitroethane ,  C4H904N3,  separates  from  water  in  hexagonal  plates  and 
melts  at  115— 117°. 

Tetramethyldiaminonitropropane ,  N02*  CH(CH2*N Me2)2,  prepared  from 
acetaldehyde  and  hydro  xymethyldimethylamine,  melts  at  58°.  On  ex¬ 
posure  in  a  vacuum  desiccator,  it  is  quickly  converted  into  a  brown  tar  ; 
its  hydrochloride  and  sodium  salt  were  prepared.  Its  aqueous  solution  is 
readily  decomposed  on  boiling.  When  a  solution  of  aniline  in  water 
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is  added  to  its  aqueous  solution  at  60 — 70°,  ay-dianilino-fi-nitro- 
propane,  N02*CH(CH2*NHPh)2,  separates  in  yellow,  quadratic  leaflets, 
and  melts  at  157°.  It  is  only  slightly  basic  and  is  decomposed  by 
acids  or  by  alkalis  much  more  slowly  than  is  tetramethyldiaminonitro- 
propane.  Its  acetyl  derivative,  N02*CH(CH2’NPhAc)2,  prepared  by 
boiling  with  acetic  anhydride,  crystallises  in  prisms  and  melts  at  129°. 
When  dilute  sulphuric  acid  is  added  to  the  solution  of  this  diacetyl 
compound  in  an  aqueous  solution  of  sodium  hydroxide,  the  isomeric 
acetyl  derivative,  C(CH2*NPhAc))2!N02H,  is  precipitated ;  it  gives  a 
coloration  with  ferric  chloride  and  is  readily  transformed  into  the 
former  variety. 

ay- Tetramethyldiamino-j3-a7ninopropane ,  NH2* CH(CH2*NMe2)2,  pre¬ 
pared  by  the  reduction  of  a  solution  of  tetramethyldiaminonitro- 
propane  in  hydrochloric  acid  by  stannous  chloride,  is  a  yellowish  oil 
which  boils  at  174 — 175°. 

a-Piperidyl-fi-\&07iitrosophenylethylket07iey 

C5NH10-CH2*C(:NOH)-COPh, 

prepared  by  the  action  of  zsonitrosoacetophenone  (1  mol.)  on 
A-hydroxymethylpiperidine  (1  mol.),  crystallises  in  hexagonal  plates, 
and  melts  and  decomposes  at  134 — 135°.  The  compound  C15H2702N3, 
prepared  by  the  interaction  of  isonitrosoacetophenone,  formaldehyde 
(2  mols.),  and  piperidine  (2  mols.),  separates  from  alcohol  in  red 
crystals  and  melts  at  165°.  It  is  probably  the  piperinomethyl  ether 
of  a-piperidy  1-/3-  iso  a  it  roso-y-  aci- b  utanone, 

c5nh10-ch./C(:noh)-c(:ch2)-o*ch2-c5nh10. 

A.  McK. 

Bromination  of  Paraldehyde.  Paul  Freundler  ( Compt  rend., 
1905,  140,  1693 — 1694). — Bromoacetaldehyde  is  readily  obtained  when 
paraldehyde  is  treated  with  bromine  at  —  5°  to  0°.  It  is  not  possible 
to  introduce  a  second  atom  of  bromine  by  operating  at  this  tempera¬ 
ture.  If  after  addition  of  a  second  molecule  of  bromine  the  mass  is 
allowed  to  become  warm  and  is  then  poured  into  a  mixture  of  ice  and 
sodium  carbonate  solution,  crystals  of  tetrabromobutaldehyde , 

CH2Br-CHBr-CBr2-CHO, 

separate  ;  this  crystallises  in  large  prisms,  melts  at  63 — 64°,  boils  at 
145 — 147°  under  13  mm.  pressure,  and  is  insoluble  in  water,  but  can 
be  readily  crystallised  from  ether  or  acetone.  Tetrabromobut¬ 
aldehyde  is  also  formed  when  bromoacetaldehyde  is  treated  successively 
with  sulphuric  acid  and  bromine,  reaction  taking  place  according 
to  the  equations  2CH2Br*CHO  —  CH2Br*CHICBr*CHO  +  H20 ; 
CH2Br-CH:CBr-CHO  +  Br2  -  CH2Br-CHBr-CBr2*CHO.  It  exhibits 
anomalous  behaviour  ;  it  does  not  yield  a  hydrate,  or  a  semicarbazone, 
or  a  bisulphite  compound  ;  it  is  not  sensibly  acted  on  by  phosphorus 
pentabromide  at  100°,  or  by  concentrated  aqueous  alkali  solutions. 
When  warmed  with  ethyl  alcohol,  it  decomposes  completely, 
ethyl  bromide,  bromoacetaldehyde,  bromoacetal,  and  probably  ethyl 
bromoacetate  being  produced.  Fuming  nitric  acid  oxidises  it  in  the 
cold  with  the  formation  of  bromoacetic  acid  and  hydrogen  bromide.  In 
ethereal  solution,  it  is  acted  on  by  magnesium  and  some  butaldehyde 
is  formed.  Crotonaldehyde  is  obtained  from  it  by  the  action  of  zinc 
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and  boiling  water.  When  intimately  mixed  with  large  excess  of 
sodium  hydroxide  and  heated  in  a  vacuum,  a  mixture  of  ethylene  and 
acetylene  bromides  distils  over  ;  amongst  these  the  bromide 

CH2Br-C:CBr 

was  recognised.  The  residue  contains  formic  acid.  H.  M.  D. 

Crystals  of  s-Tetrachloroisopropyl  Formal.  Giuseppe  Cesaro 
(Bull.  Acad.  roy.  Belg.,  1905,  128 — 129).— The  author  indicates  that 
an  error  has  been  made  in  the  determination  of  at  least  one  of  the 
crystallographic  constants  of  this  substance  (Stappers,  this  vol.,  i,  261), 
and  suggests  that  a  re-examination  of  the  crystals  should  be  made. 

T.  A.  H. 

Preparation  of  Acraldehyde  by  the  Boric  Acid  Method. 

Georg  Lockemann  and  Otto  Liesche  ( J .  pr.  Chem .,  1905,  [ii],  71, 
474 — 496*  Compare  Wohl  and  Neuberg,  Abstr.,  1899,  i,  565). — The 
authors  describe  and  figure  the  apparatus  used  by  them  in  the  pre¬ 
paration  of  acraldehyde  by  Wohl  and  Neuberg’s  method,  and  in  the 
fractional  distillation  of  the  products.  With  1*5  kilos,  of  glycerol  of 
sp.  gr.  1*245,  and  1  kilo,  of  boric  acid,  the  yield  of  crude  product 
amounts  to  30 — 40  per  cent,  of  the  theoretical.  After  repeated  dis¬ 
tillation,  a  fraction  is  obtained  boiling  at  22 — 24°,  consisting  of 
acetaldehyde  and  representing  6 — 9  per  cent,  of  the  product,  about 
4 — 5  per  cent,  of  which  is  obtained  as  fractions  of  high  boiling  point, 
containing  substances  of  the  nature  of  guaiacol  and  cresol.  A  fraction 
boiling  at  26 — 27°  contains,  along  with  acetaldehyde,  a  substance 
which  separates  in  slender,  spear-like  crystals,  partially  sublimes  and 
partially  melts  at  60 — 65°,  and  may  be  metacraldehyde. 

The  gases  evolved  in  the  preparation  of  acraldehyde  by  this  method 
consist  of  48*6  per  cent,  of  carbon  monoxide,  13*9  of  methane,  13  2  of 
hydrogen,  6*3  of  oxygen,  and  18*0  of  nitrogen. 

Contrary  to  Wohl  and  Neuberg’s  statement  ( loc .  cit.),  the  poly¬ 
merisation  of  acraldehyde  is  retarded  by  the  presence  of  acetaldehyde, 
and  takes  place  the  more  readily  the  greater  the  degree  of  purification. 
The  polymerisation  products  are  insoluble  in  cold  10  per  cent,  hydro¬ 
chloric  acid,  and  consist  to  the  extent  of  95  per  cent,  of  disacryl 
resin,  which  is  insoluble  in  cold  alcohol,  the  remaining  5  per  cent, 
consisting  of  hexacrolic  acid. 

Whilst  the  preparation  of  the  acraldehyde  by  Wohl  and  Neuberg’s 
method  is  accompanied  by  the  formation  of  so  many  bye-products,  no 
acetaldehyde  is  formed  when  glycerol  is  heated  with  potassium 
hydrogen  sulphate,  and,  with  the  exception  of  sulphur  dioxide,  there 
are  only  traces  of  bye-products.  G.  Y. 

New  /3-Ketonic  Aldehydes.  Francois  Couturier  and  G.  Vignon 
( Compt .  rend .,  1905,  140,  1695 — 1697). — A  number  of  /?-ketonic 
aldehydes  of  the  type  R*COCH2*CHO  or  B-CO-CHICH-OH  have 
been  prepared  by  acting  on  a  mixture  of  ethyl  formate  and  a  ketone 
with  metallic  sodium.  The  copper  salts  of  the  ketonic  aldehydes, 
prepared  by  treating  solutions  of  the  sodium  salts  with  acetic  acid  and 
copper  acetate,  were  purified  by  crystallisation  from  ether.  From 
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these  the  free  aldehydes  were  obtained  by  the  action  of  dilute 
sulphuric  acid. 

Diethylaceloacetaldehyde,  CHEt2.CO*CH!CH*OH,  is  obtained  from 
as-diethylacetone.  The  copper  salt  forms  very  dark  blue  crystals 
which  melt  at  68°.  The  free  aldehyde  boils  at  60 — 62°  under 
13  mm.  or  at  173 — 174°  under  760  mm.  pressure  without  decomposing. 
The  semicar bazone  forms  slender,  white  needles,  which  crystallise  readily 
from  absolute  methyl  alcohol  and  melt  at  162°. 

Trimethyl  acetoacetaldehyde,  CMe3*C(>CHICfI*OH,  is  obtained  from 
pioacoline.  The  copper  salt  crystallises  in  beautiful  blue  tablets  which 
melt  at  125 — 126°.  The  free  aldehyde  boils  at  53 — 54°  under  13  mm. 
or  at  148°  under  760  mm.  pressure  without  decomposing,  reduces 
alkaline  copper  and  silver  solutions,  and  gives  a  red  coloration  with 
ferric  chloride. 

iso Propylacetoacetaldehyde,  CH2Pr£*CO*CH!CH'OH,  is  obtained  from 
methyl  fsobutyl  ketone.  The  copper  salt  crystallises  in  blue  needles 
which  melt  at  142 — 143°.  The  free  aldehyde  boils  at  51 — 53°  under 
13  mm.  pressure  without  decomposition,  decomposes  when  distilled 
under  ordinary  pressure,  and  is  unstable  at  the  ordinary  tempera¬ 
ture,  gradually  turns  yellow  and  drops  of  water  separate  out  from  the 
liquid,  indicating  that  condensation  takes  place. 

iso Butylaceto  acetaldehyde  >  CH2Pr^*CH2*CO,CH!CH*OH,  is  obtained 
from  methyl  -isoamyl  ketone.  The  copper  salt  melts  at  120°.  When 
this  is  decomposed  with  sulphuric  acid,  a  red  liquid  is  obtained  which 
cannot  be  distilled  even  under  reduced  pressure  without  considerable 
decomposition.  A  small  fraction  of  colourless  liquid,  which  appears 
to  be  the  free  aldehyde,  collects  at  67 — 70°  under  13  mm.  pressure. 

In  reference  to  the  stability  of  these  ketonic  aldehydes,  it  appears 
that  if  a  side-chain  is  attached  to  the  carbon  atom  next  to  the  ketone 
group  the  aldehydes  are  stable,  but  the  stability  rapidly  diminishes  if 
CH2  groups  are  interposed  between  the  ketone  group  and  the 
ramification.  H.  M.  D. 

Hydrogenation  of  Aldoximes.  Auguste  Mailhe  ( Gompt .  rend 
1905,  140,  1691 — 1693). — The  aldoximes  are  reduced  by  free  hydrogen 
at  180 — 220°  in  presence  of  finely  divided  nickel.  Primary  amines 
are  first  formed  according  to  the  equation  R/CHINOH  +  2H2  = 
R*CH2*$H2  +  H20.  Under  the  influence  of  the  nickel,  the  primary 
amines  are,  however,  converted  into  secondary  amines  according  to 
the  equation  2PCH2*NH2  =  NH(CH2R)2 +  NH3.  In  some  cases,  small 
quantities  of  tertiary  amines  are  also  formed.  Finely  divided  copper 
has  a  similar  action  to  nickel.  When  reduced  at  150 — 200°, 
acetaldoxime  yields  a  considerable  quantity  of  diethylamine  and  a 
small  quantity  of  triethylamine. 

When  reduced  at  210—220°,  heptaldoxime  yields  primary,  secondary, 
and  tertiary  heptylamines  in  the  ratio  13:6:1.  Heptylamine  is  a 
colourless  liquid  boiling  at  153°;  with  phenylcarbimide  it  yields  phenyl- 
heptylcarbamide,  which  crystallises  in  prismatic  needles  melting  at 
63°.  Diheptylamine  forms  colourless  needles  which  melt  at 
30°;  it  boils  at  271°  under  750  mm.  pressure,  is  only  slightly  soluble 
in  water,  and  yields  a  chloride  and  a  carbonate  which  are  both 
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deliquescent.  Triheptylamine  boils  at  330°  under  762  mm.  pres¬ 
sure. 

When  the  vapour  of  benzaldoxime  is  led  by  means  of  a  current  of 
hydrogen  over  finely  divided  copper  at  220 — 230°,  benzaldehyde  is  the 
chief  product,  but  benzylamine,  dibenzylamine,  and  tribenzylamine 
are  also  obtained.  Under  the  influence  of  the  heated  copper,  the 
benzaldoxime  gives  rise  to  benzaldehyde,  water,  and  benzonitrile,  and 
the  amine^  are  then  produced  by  hydrogenation  of  the  nitrile.  When 
nickel  is  used  instead  of  copper,  toluene  is  the  only  reduction  product 
obtained  from  benzaldoxime.  H.  M.  D. 

Electrolysis  in  Acetone  and  in  Pyridine.  Mario  G.  Levi 
and  M.  Voghera  ( Gazzetta ,  1905,  35,  i,  277 — 290). — Electrolysis 
of  an  acetone  solution  of  potassium  thiocyanate  between  platinum 
electrodes  yields,  on  the  cathode,  a  whitish,  crystalline  crust,  consisting 
of  the  potassium  derivative  of  acetone,  CH3*COCH2K,  and,  on  the 
anode,  a  yellow,  flocculent  substance,  having  a  disagreeable  odour,  and 
probably  formed  by  the  oxidation  of  the  thiocyanate  ion. 

Solutions  of  potassium,  sodium,  and  ammonium  iodides  in  acetone 
yield,  on  electrolysis,  iodine  at  the  anode,  and,  with  potassium  and 
sodium  iodides,  metallic  derivatives  of  acetone,  similar  to  that  obtained 
with  potassium  thiocyanate  at  the  cathode,  whilst  with  ammonium 
iodide  there  is  abundant  evolution  of  gas  at  the  cathode. 

In  the  electrolysis  of  a  pyridine  solution  of  potassium  thiocyanate,  using 
an  anode  of  porous  carbon  and  a  cathode  of  nickel,  a  black  precipitate 
is  formed  at  the  anode,  whilst  at  the  cathode  hydrogen  is  evolved,  and 
a  brownish-green,  explosive  substance  deposited  which  dissolves  in 
water  without  evolution  of  gas,  giving  a  strongly  alkaline  solution, 
and  consists  probably  of  a  potassium  derivative  of  pyridine. 

T.  H.  P. 

Formation  of  Acetol  [Acetylcarbinol]  and  Pyruvic  Acid 
by  Direct  Oxidation  of  Acetone.  Pastureau  ( Compt .  rend 
1905,  140,  1591 — 1593). — When  acetone  is  added  to  a  solution  of 
hydrogen  peroxide  (2  per  cent.)  in  water,  in  presence  of  sulphuric  or 
nitric  acid,  there  are  formed  Baeyer  and  Villiger’s  acetone  peroxide, 
(C3Hf)02)2  (Abstr.,  1900,  i,  133),  acetylcarbinol,  and  pyruvic  acid. 
Acetone  peroxide  melts  at  131*5°,  is  reduced  by  zinc  or  iron  in  presence 
of  sodium  hydroxide  to  acetone,  and  is  also  reconverted  into  the  latter 
when  heated  with  dilute  sulphuric  acid  at  100°  in  closed  tubes.  When 
brominated,  it  yields  a  mixture  of  tetrabromoacetone  and  pentabromo- 
acetone. 

Similar  products  are  formed  by  the  action  of  sulphuric  acid  and 
hydrogen  peroxide  on  other  ketones.  T.  A.  H. 

Derivatives  of  Butyroin  and  Hexonoin.  Louis  Bouveault  and 
Ken;e  Locquin  (Compt.  rend .,  1905,  140,  1699 — 1700.  Compare  this 
vol.,  i,  560). — It  is  shown  that  butyroin  and  hexonoin  have  both  alcoholic 
and  ketonic  functions.  Butyroin  forms  an  oxime  boiling  at  143°  under 
10  mm.  pressure  and  a  semicarbazone  melting  at  147°  (corr.).  It  yields  a 
pyruvate  which  boils  at  134—138°  under  12  mm.  pressure,  the  semi - 
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cavbazone  of  which  melts  at  147°  (corr.).  Hexonoin  yields  a  semicarb- 
azone  melting  at  92°.  When  dehydrogenated  by  Sabatier  and  Senderens’ 
method,  butyroin  and  hexonoin  yield  respectively  the  a-diketones, 
dibutyryl,  and  dihexoyl.  Dibutyryl  is  a  yellow  liquid  which  boils  at 
168°  under  760°  mm.  pressure,  and  yields  a  dioxime  melting  at  187° 
(corr.). 

Dihexoyl  boils  at  110 — 115°  under  15  mm.  pressure,  and  yields  a 
dioxime  melting  at  186°  (corr.).  When  reduced  by  sodium  in  alcoholic 
solution,  the  diketones  each  yield  a  mixture  of  two  isomeric  symmetrical 
glycols. 

a-Octane-$£~diol  is  a  liquid  which  boils  at  115—120°  under  10  mm. 
pressure.  fi-Octane-§£-diol  is  crystalline,  and  melts  at  125°  (corr.).  Both 
modifications  are  transformed  into  S-octanone  by  heating  in  a  sealed 
tube  with  dilute  sulphuric  acid  at  180°. 

a-Dodecane-tfl-diol  melts  at  54°  and  boils  at  155* — 160°  under  10  mm. 
pressure.  f3- D  ode  cane- diol  melts  at  135  — 136°  (corr.).  Both  forms 
yield  £-dodecanone  under  the  influence  of  dilute  sulphuric  acid  at  200°. 

In  addition  to  these  glycols,  univalent  secondary  alcohols  are  formed 
in  the  reduction  of  the  diketones  by  means  of  sodium  in  alcoholic 
solution  according  to  the  equation 

R-COCHR-OH  +  4 II  =  R-CH2-CHR*OH  +  H20. 

h-Oclanol  is  a  mobile  liquid  with  a  pleasant  odour  which  boils  at 
71°  under  10  mm.  pressure.  It  yields  a  pyruvate  which  boils  at 
108 — 110°  under  10  mm.  pressure,  the  semicarbazone  of  which  melts 
at  96°.  When  oxidised  with  chromic  acid,  it  yields  S-octanone,  which 
boils  at  165 — 168°  under  760  mm.  pressure  and  yields  a  semicarbazone 
melting  at  100 — 101°. 

t>-Dodecanol  is  crystalline,  melts  at  30°,  and  boils  at  119°  under 
9  mm.  pressure.  Its  pyruvate  boils  at  150  — 152°  under  10  mm.  pres¬ 
sure  and  yields  a  semicarbazone  melting  at  93 — 94°.  When  oxidised 
by  chromic  acid,  i^-dodecanone  is  formed  which  melts  at  9°,  boils  at 
112°  under  9  mm.  pressure,  and  yields  a  liquid  semicarbazone  and  an 
oxime  which  boils  without  decomposing  at  147°  under  10  mm.  pres¬ 
sure.  H.  M.  D. 

Isomeric  Changes  of  some  Dextrose  Derivatives,  and  the 
Mutarotation  of  the  Sugars.  Coenraad  L.  Jungius  ( Zeit . 
physikal.  Chem .,  1905,  52,  97 — 108). — The  bulk  of  this  paper  has 
already  been  reported  (Abstr.,  1903,  i,  733;  1904,  i,  651). — Dynamical 
experiments  on  the  transformation  of  a-  and  /2-methyl  glucosides  can¬ 
not  settle  the  question  whether  the  transformation  is  direct  or  indirect. 
Similar  experiments  with  the  two  methyl  galactosides  in  methyl 
alcohol  containing  hydrogen  chloride  show  that  for  a  given  acid  con¬ 
centration  the  transformation  of  the  methyl  galactosides  is  6 — 7  times 
as  rapid  as  that  of  the  methyl  glucosides. 

The  author  discusses  the  phenomena  of  mutarotation,  and  believes 
it  to  be  conditioned  by  a  transformation  in  which  two  stereoisomerides 
are  concerned.  Sometimes,  as  in  the  cases  of  dextrose  and  lactose, 
this  transformation  may  be  accompanied  by  hydration  or  dehydra¬ 
tion,  but  in  all  cases  the  stereoisomeric  change  is  the  essential  feature. 

J.  C.  P. 
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Analogy  between  Starch  coagulated  by  Amylocoagulase 
and  Pea  Starch.  Auguste  Fernbach  and  Jules  Wolff  ( Compt . 
rend.,  1905,  140,  1547 — 1549.  Compare  this  vol.,  i,  312). — Pea 
starch  when  boiled  with  water  does  not  form  a  paste,  but  82 — 83  per 
cent,  dissolves,  and  can  be  saccharified  at  70°  ]  about  22  per  cent,  is  only 
soluble  between  100°  and  150°,  and  has  properties  closely  analogous 
to  those  of  amylocellulose  or  coagulated  potato  starch  ;  it  resists 
saccharification  (compare  Boux,  this  vol.,  i,  328),  dissolves  in  potass¬ 
ium  hydroxide,  and  the  neutral  solution  gives  an  intense  blue  colour 
with  iodine.  Amylocoagulase  is  present  both  in  the  seed  and  pod  of 
the  green  pea,  and  if  potato  starch  paste  is  coagulated  by  malt  extract 
or  by  pea  extract,  a  quantity  varying  from  15*8  to  434  per  cent,  is 
converted  into  amylocellulose.  M.  A.  W. 

Acetylcelluloses.  Carl  Haeussermann  ( Chem .  Zeit.,  1905,  29, 
667.  Compare  Abstr.,  1904,  i,  144,  476). — Unlike  penta-acetyl  cel¬ 
lulose  (Cross  and  Bevan,  Trans.,  1890,  57,  2),  the  acetyl  derivatives  of 
hydrolysed  cellulose  obtained  from  Chemische  Fabrik  Sulzbach  (D.B.-P. 
118538  and  120713)  are  converted  into  nitric  acid  esters  when  treated 
at  the  ordinary  temperature  with  nitric  acid  of  sp,  gr.  1*52.  These  esters 
may  be  denitrated  by  warming  with  an  aqueous  solution  of  sodium 
hydrosulphide,  giving  rise  to  a  hydrocellulose,  the  identity  of  which  is 
not  yet  completely  established,  Cellit,  obtained  from  Bayer  and  Co., 
yields,  on  nitration,  similar  compounds  though  in  much  smaller 
quantity,  P.  H. 

Estimation  of  Methoxyl  Groups  in  some  Lignocelluloses. 

AlWin  S.  Wheeler  ( Ber .,  1905,  38,  2168 — 2169), — Methoxyl  has 
been  determined  by  Zeisel’s  method  in  the  wood  of  15  trees  indigenous 
to  North  Carolina  :  they  contained  about  2*39  per  cent.  E.  F.  A. 

Nitrogen  in  Gums.  Alviso  B.  Stevens  ( Amer ,  J.  Pharm.,  1905, 
77,  255- — 260). — It  is  shown  that  all  gums  contain  nitrogen,  either  in 
combination  or  in  intimate  association,  This  nitrogen  cannot  be  con¬ 
verted  into  cyanogen  by  the  usual  reaction,  but  pyrrole  or  a  pyrrole 
derivative  is  obtained  when  a  gum  is  heated  with  potassium  hydroxide. 
The  true  soluble  gums  possess  in  a  varying  degree  the  properties  of 
enzymes,  the  activity  of  the  enzyme  being  in  proportion  to  the  amount 
of  nitrogen  present  in  the  gum.  If  enzymes  and  gums  be  two  distinct 
substances,  there  is  at  present  no  known  method  of  separating  them. 
Since  the  gums  or  the  acids  prepared  from  them  cannot  be  obtained 
entirely  free  from  nitrogen,  it  follows  that  previous  elementary 
analyses  need  revision,  but  it  is  possible  that  in  some  cases  the 
amount  of  nitrogen  present  may  have  been  too  small  to  materially 
affect  the  relation  of  carbon,  hydrogen,  and  oxygen.  W.  P.  S. 

Iodomercurates  and  Chloroiodomercurate  of  MonomethyF 
amine.  Maurice  Francois  ( Compt .  rend.,  1905,  140,  1697 — 1698). 
— The  iodide  NH3MeI,HgI2  separates  in  yellow  needles  from 
concentrated  solutions  containing  mercuric  iodide  and  methyl- 
ammonium  iodide  in  the  molecular  ratio  2:3.  It  melts  at  173°,  is 
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soluble  in  absolute  alcohol  or  ether,  very  soluble  in  glacial  acetic  acid, 
but  insoluble  in  chloroform,  and  is  decomposed  by  water  with 
separation  of  mercuric  iodide.  When  heated,  it  undergoes  decompo¬ 
sition  into  the  component  iodides. 

The  iodide  2NH3MeI,HgI2  separates  in  large,  yellow  tablets  when  a 
hot  concentrated  solution  containing  mercuric  iodide  and  methyl- 
ammonium  iodide  in  the  molecular  ratio  1  : 2  is  allowed  to  cool.  It 
melts  at  221°,  is  insoluble  in  chloroform  and  ether,  but  dissolves  in 
absolute  alcohol,  and  is  very  soluble  in  warm  acetic  acid  and  in 
water. 

The  mixed  haloid  2NH3MeCl,HgI2  separates  in  colourless,  well- 
formed,  nacreous  crystals  from  concentrated  solutions  containing 
mercuric  iodide  and  methylammonium  chloride  in  the  molecular  ratio 
1:6.  It  melts  at  139°,  is  soluble  in  absolute  alcohol  or  acetic  acid, 
but  not  in  ether  or  in  chloroform,  and  is  decomposed  by  water  with 
separation  of  mercuric  iodide.  H.  M.  D. 

Additive  Oompounds  of  Tertiary  Amines.  Arthur  Hantzsch 
and  Wilhelm  Graf  ( Ber.f  1905,  38,  2154 — 2161). — The  compound 
obtained  by  the  addition  of  hydrogen  chloride  to  trimethylamine  oxide 
cannot  have  the  oxonium  constitution  NMe3IOHCl,  suggested  by 
Wiilstiitter  and  Iglauer  (Abstr.,  1900,  i,  458),  since  aqueous  solutions 
of  the  salts  are  only  very  slightly  hydrolysed,  and  solutions  of  the 
oxide  in  water  have  a  distinctly  alkaline  reaction.  Both  these 
properties  are  characteristic  of  ammonium  rather  than  of  oxonium 
derivatives,  and  the  old  formula  for  the  salt,  namely,  OH,NMe3Cl,  is 
retained.  Since,  however,  this  salt  is  not  identical  with  the  unstable 
hypothetical  additive  product  of  trimethylamine  and  hypochlorous  acid 
(Wiilstiitter),  it  is  suggested  that  the  two  are  isomeric,  and  that  the 
trimethylamine  oxide  hydrochloride  is  trimethylhydroxyammonium 
chloride,  [NMe3OH]Cl,  and  the  additive  compound  of  hypochlorous 
acid  and  trimethylamine  is  trimethylchloroammonium  hydroxide, 
[NMe3Cl]OH.  The  primary  product  of  the  action  of  hypochlorous 
acid  on  trimethylamine  is  the  hypochlorite  of  the  base  (as  ions 
NMe3H*  and  OCT),  and  the  formation  of  such  a  salt  is  in  harmony 
with  the  considerable  increase  in  the  electrical  conductivity  which  is 
observed  when  the  two  solutions  are  mixed.  In  the  decomposition  of 
the  hypochlorite  to  form  dimethylchloroamine,  a  certain  amount  of 
hydrogen  chloride  is  also  formed. 

Trimethylamine  dibromide  (Remsen  and  Norris,  Abstr.,  1896,  i, 
336)  is  readily  obtained  by  mixing  together  the  components  in  carbon 
disulphide  solution,  and  crystallises  from  glacial  acetic  acid  in  reddish- 
yellow  plates  ;  it  melts  at  85 — 86°  to  a  brownish-yellow  liquid,  de¬ 
composes  at  170°,  and  is  also  rapidly  decomposed  by  moisture;  it  is 
insoluble  in  ether,  carbon  disulphide,  or  light  petroleum,  and  dissolves 
sparingly  in  benzene  or  toluene.  It  readily  liberates  two  equivalents 
of  iodine  from  potassium  iodide  solution,  and  hence  cannot  have  the 
formula  given  by  Norris  (Abstr.,  1899,  i,  663).  No  dibromide  could 
be  obtained  from  dimethylaniline,  as  even  at  -  40°  the  bromine 
replaces  the  hydrogen  in  the  para-position,  p -Bromodimethylaniline 
dibromide ,  C0H4Br*NMe2,Br2,  obtained  from  its  components  in 
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chloroform  solution  at  low  temperatures,  crystallises  in  yellowish-red 
needles,  melts  and  decomposes  at  about  100°,  and  is  readily  de¬ 
composed  by  water,  alcohol,  or  concentrated  sulphuric  acid.  The 
dibromides  react  with  alkalis,  yielding  the  free  base,  the  alkali  bromide, 
and  hypobromous  acid,  and  this  can  react  with  the  base  producing 
a  bromoamide.  J.  J.  S. 

Constitution  of  Ammonium  Salts.  Arthur  Hantzsch  ( Ber ., 
1905,  38,  2161 — 2164). — The  fact  that  alkalis  do  not  transform 
trimethylamine  dibromide  and  similar  dibromides  into  hydroxy- 
bromides  and  oxides  of  tertiary  bases,  for  example, 

NMe3Br2  — >■  NMe3<®g  — NMe^O, 

is  used  as  an  argument  against  the  ordinary  ammonium  formula 
(quinquevalent  nitrogen)  for  these  and  other  ammonium  compounds, 
and  Werner’s  conceptions  of  the  constitution  are  accepted,  namely, 
a  quadrivalent  nitrogen  atom,  and  the  acid  radicle  being  “  extra 
radicle  ”  and  probably  within  the  sphere  of  influence  of  the  four 
groups  attached  to  the  nitrogen.  Trimethylammonium  chloride  is 
written  [NHMe3]Cl,  and  the  dibromide  of  trimethylamine  [NBrMe3]Br. 
The  decomposition  with  alkalis  is  then  analogous  to  the  decomposition 
of  alkyl  ammonium  salts  by  alkali. 

[NMe3H]Br  [NMe3H]OH  ->  NMe3  +  H20. 

[NMe3Br]Br  — >  [NMe3Br]OH  NMe3  +  HBrO. 

The  compounds  trimethylhydroxyammonium  bromide,  [NMe3OH]Br, 
and  trimethylbromoammonium  hydroxide,  [NMe3Br]OH,  are  termed 
coordination  isomerides.  A  third  isomeride  is  trimethylammonium 
hypobromite,  [NMe3H]OBr,  which  only  exists  in  the  form  of  its  ions 
in  solution.  The  action  of  hypochlorous  acid  on  trimethylamine  is 
supposed  to  consist  partly  in  the  addition  of  the  ions  Cl*  and  OH',  and 
the  formation  of  [NMe2Cl]OH,  which,  like  all  ammonium  hydroxides, 
readily  decomposes  partly  into  NMe3  and  HCIO  and  partly  into 
NMe2Cl  and  CH3OH.  (Compare  Willstiitter  and  preceding  abstract.) 

J.  J.  S. 

Action  of  Cyanogen  Bromide  on  Hydrazine.  Guido  Pellizzari 
and  Carlo  Cantoni  ( Gazzetta ,  1905,  35,  i,  291 — 302). — The  action  of 
cyanogen  chloride  or  bromide  (1  mol.)  on  hydrazine  (2  mols.)  in 
aqueous  solution  yields  : 

(1)  Diaminoguanidine,  NH!C(NH*NH2)2,  which  is  unstable  and 
could  not  be  isolated.  Its  hydrobromide,  CH7N5,HBr,  is  readily  soluble 
in  water  and  crystallises  from  alcohol  in  transparent,  colourless  plates 
which,  in  presence  of  the  mother  liquors,  gradually  change  into  small, 
opaque  crystals  melting  and  decomposing  at  167°.  The  picrate , 
CH7N5,C6H307N3,  crystallises  from  water  in  slender  needles  melting 
and  decomposing  at  191°,  and  is  soluble  in  alcohol.  The  hydrochloride 
separates  from  alcohol  in  small,  white  crystals  which  gradually  become 
opaque  and  melt  and  decompose  at  185°.  The  platinichloride  separates 
from  alcohol  in  minute,  orange-yellow  crystals  melting  at  172 — 173°. 
All  the  salts  of  diaminoguanidine  energetically  reduce  Fehling’s  solution 
and  ammoniacal  silver  nitrate  solution  in  the  cold. 


ORGANIC  CHEMISTRY. 


577 


(2)  A  small  quantity  of  p -Di-iminohexahydrotetrazine  (gucinazine), 

which  is  obtained  as  principal  product  when 


the  cyanogen  bromide  and  hydrazine  are  taken  in  molecular  proportions 
and  is  also  formed  by  the  interaction  of  cyanogen  bromide  and  diamino- 
guanidine  hydrobromide.  Its  hydrobromide,  C2HGXG,HBr,  crystallises 
from  water  in  a  hard,  white  mass  which  melts  and  decomposes  at  267°, 
and  reduces  Fehling’s  solution  and  ammoniacal  silver  nitrate  solution 
when  heated.  The  picrate,  C2HGlSrG,CGHg07N3,  crystallises  from  water 
in  long,  yellow  needles  melting  at  276°. 

In  acid  aqueous  solution  the  salts  of  diaminoguanidine  react  with 
benzaldehyde,  giving  the  corresponding  salts  of  dibenzylidenediamino- 
guanidine ,  NH!C(NH*NICHPh)2,  which  separates  from  benzene  in 
yellow  crystals  melting  at  180°  and  is  readily  soluble  in  alcohol.  The 
hydrobromide,  C15H15N5,HBr,  crystallises  from  water  in  a  felted  mass 
of  minute  needles  and  from  alcohol  in  tufts  of  acicular  crystals  melting 
at  243°.  The  hydrochloride  crystallises  from  water  in  slender  needles, 
melts  at  230°,  and  is  readily  soluble  in  alcohol.  Both  these  salts 
assume  a  yellowish-red  colour  in  the  air.  T.  H.  P. 


Some  Compounds  of  Guanidine  with  Sugars.  Robert  S. 
Morrell  and  Albert  Bellaks  ( Proc .  Camb.  Phil.  Soc.,  1905,  13, 
79 — 81). — When  guanidine  dissolved  in  alcohol  is  added  to  an  alcoholic 
solution  of  either  dextrose,  kevulose,  maltose,  galactose,  or  rhamnose, 
a  microscopically  crystalline  precipitate  is  obtained  which,  in  the  case  of 
the  first  three,  is  composed  of  three  molecules  of  the  sugar  and  one  of 
guanidine,  and  in  the  case  of  galactose  and  rhamnose  of  molecular 
proportions  of  the  two  constituents  ;  only  the  rhamnose  compound  could 
be  crystallised.  These  substances,  which  all  exhibit  mutarotation, 
have  a  lower  optical  activity  than  the  sugars  from  which  they  are 
derived.  The  dextrose  and  maltose  compounds  are  decomposed  com¬ 
pletely  by  dilute  hydrochloric  acid.  Picric  acid  precipitates  guanidine 
picrate  from  aqueous  solutions  of  the  dextrose,  lsevulose,  galactose,  and 
rhamnose  compounds.  When  heated  at  100°,  these  compounds  melt 
and  evolve  alcohol,  but  not  ammonia;  the  products  formed  are  under 
investigation.  P.  H. 


y? -Amino -acids.  Theodor  Posner  (Per.,  1905,  38,  2316—2325). — 
The  product  obtained  by  the  action  of  hydroxylamine  on  cinnamic 
acid  is  /3-hydroxylamino-/3-phenylpropionic  acid,  and  not  a-hydroxyl- 
amino-/3-phenylpropionic  acid,  as  formerly  supposed  by  the  author 
(Abstr.,  1904,  i,  160).  It  is  converted  quantitatively  into  phenyKso- 
oxazolone  identical  with  the  product  from  hydroxylamine  and  ethyl 
benzoylacetate. 

The  compound  described  by  Posen  (Abstr.,  1873,  378)  as  /3-amino- 
/3-phenylpropionic  acid  is  /3-phenyl-/3-Iactamide,  and  is  readily  obtained 
as  leaflets  melting  at  120 — 121°  by  the  action  of  ammonia  on  ft- bromo- 
/3-phenylpropionic  acid.  Cinnamamide  is  formed  by  the  action  of 
sulphuric  acid  on  /3-phenyl- /?- lactamide,  and  not  lactimide,  as  is 
erroneously  supposed  by  Posen  ( loc .  cit.). 

/?-  Amino- (3-phenylpropionic  acid  ( P-aminohydrocinnamic  acid), 
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NH2*CHPh*CH2’C02H,  formerly  erroneously  described  by  the  author 
as  a-aminohydrocinnamic  acid,  is  prepared  by  prolonged  boiling  of 
cinnamic  acid  with  an  alcoholic  solution  of  hydroxylamine.  When 
heated  above  its  melting  point,  it  is  decomposed  into  cinnamic  acid  and 
ammonia.  The  monohy dr c chloride,  C9Hn02N,HCl,  separates  from  a 
mixture  of  alcohol  and  ether  in  needles  and  melts  at  217 — 218°. 
The  trihydrochloride ,  C9Hn02N,3HCl,  separates  from  concentrated 
hydrochloric  acid  in  needles  which  soften  at  228°.  The  sulphate , 
(C9H  1102N)2,H2S04,  forms  glistening  leaflets.  The  copper ,  silver ,  and 
barium  salts  are  described.  The  acetyl  derivative, 

NHAc*CHPh-CH2-C02H, 

melts  at  161 — 162°. 

p-Carbamidohydrocinnamic  acid ,  NH2*C0,NH,CHPlrCH2*C02H, 
prepared  from  the  free  amino-acid  (or  its  hydrochloride)  and  potassium 
cyanate,  forms  hexagonal  prisms  and  melts  and  decomposes  at  191°. 
When  carefully  heated,  it  forms  phenyldihyd rouracil, 

which  separates  from  alcohol  in  needles  and  melts  at  216 — 217°. 

When  the  solution  of  /Tcarbamidohydrocinnamic  acid  in  concentrated 
sulphuric  acid  is  warmed  at  60 — 70°  and  then  poured  on  to  ice,  a  mix¬ 
ture  of  cinnamic  acid  and  cyanuric  acid  is  produced. 


Q  jq  *  COv. 

Fhenyldihydrothiouracil ,  CHPh<^^2_^g^NH,  was  prepared  from 


/?- amino- /?-phenyl propionic  acid  and  potassium  thiocyanate. 

fi-Hydroxy-fi-jrftenylpropionic  acid ,  prepared  by  the  action  of  nitrous 
acid  on  /Tamino-/Tphenylpropionic  acid,  melts  at  93°.  Its  acetyl 
derivative  melts  at  100-5°.  A.  McK. 


Compounds  of  Hydroferrocyanic  and  Sulphuric  Acids. 
Sulpho-substitution  in  Complex  Cyanides.  Hydroxyferro- 
cyanides.  Paul  Chretien  ( Cornpt .  rend.,  1905,  141,  37 — 39). — 
When  a  saturated  solution  of  hydroferrocyanic  acid  in  sulphuric  acid 
is  slightly  diluted  with  water  so  that  the  precipitate  first  formed  re¬ 
dissolves,  the  mixture  after  a  time  deposits  rhomboidal  tablets  of  the 
compound  H4FeCy6,7II2S04.  By  adding  water  until  a  permanent 
turbidity  is  produced,  brilliant  needles  of  the  substance 

H4FeCy6,5H2S04 

are  obtained.  Both  these  substances  revert  to  hydroferrocyanic  acid 
on  exposure  to  damp  air. 

When  a  solution  of  hydroferrocyanic  acid  (30  grams)  in  100  grams 
of  sulphuric  acid  of  66°  B.  is  heated  at  100 — 110°,  the  substance 
2H3FeCy6,HS03,7H2S04  is  obtained,  which  crystallises  in  colourless 
lamellse.  This,  when  placed  on  a  porous  plate  and  exposed  to  air,  is 
converted  into  the  compound  H3FeCy6‘HS03,H20,  which  separates 
from  alcohol  in  colourless,  microscopic  crystals.  This  is  converted  by 
barium  hydroxide  into  barium  ferrocyanide  and  sulphite,  and,  by 
saturation  with  barium  carbonate  in  water  and  subsequent  evaporation 
of  the  solution,  into  barium  sulphite,  ferrocyanide,  and  hydroxyferro- 
cyanide. 

With  fuming  sulphuric  acid  under  similar  conditions  are  obtained 
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needles  of  the  substance  2H2FeCy6S02,3H2S207,  which  dissolves  in 
water  producing  a  hissing  noise,  and  when  exposed  on  a  porous  plate 
to  moist  air  absorbs  an  atom  of  oxygen  and  is  converted  into  a  mixture 
of  the  substance  FeCy6S02  (slightly  yellow  crystals  stable  in  moist 
air)  with  the  product  H3FeCy6*HS03,  already  described.  When 
sodium  hydroxide  is  added  to  a  solution  of  the  compound  FeCy6S02  in 
alcohol,  the  hydrated  double  salt  NTa3FeCy6(0H),Na2S04,16H20, 
crystallising  in  colourless  needles,  is  obtained.  Barium  carbonate, 
under  the  same  conditions,  gives  a  precipitate  of  barium  hydroxyfem'o- 
cyanide ,  Ba2(FeCy6*0H)2,4H20.  These  products  give  blue  colorations 
with  ferric  but  not  with  ferrous  salts.  T.  A.  H. 

Theory  of  Carbamide  Formation.  Hans  Eppinger  ( Beitr . 
cliem.  Physiol.  Path.,  1905,  6,  481 — 491.  Compare  Hofmeister, 
Abstr.,  1897,  ii,  335;  Halsey,  1898,  ii,  529;  Schwarz,  1899,  ii,  165; 
Plimmer,  1904,  i,  538;  this  vol.,  i,  162). — When  amino-acids  are 
oxidised  with  permanganate  in  the  presence  of  acid,  hydrogen  cyanide 
is  formed,  but  no  cyanic  acid. 

Glycine,  when  oxidised  with  permanganate,  yields  carbamide,  and  as 
an  intermediate  product  glyoxylic  acid,  although  neither  glyoxylic  acid 
itself  nor  aminoglyoxylic  acid  yields  carbamide  on  oxidation  in  the 
presence  of  ammonia. 

A  distinct  carbylamine  odour  is  observed  when  glycine  is  oxidised 
with  permanganate  in  the  presence  of  aniline,  and  the  same  odour  is 
observed  when  lactic,  tartaric,  oxalic  acid,  or  methyl  alcohol  is  used  in 
place  of  glyoxylic  acid.  Small  amounts  of  phenyl-  and  diphenyl- 
carbamide  are  also  formed,  and  in  the  presence  of  methylamine  small 
amounts  of  methyl-  and  dimethyl-carbamide.  There  appears  to  be  no 
general  parallelism  between  the  compounds  which  yield  carbamide  on 
oxidation  in  presence  of  ammonia  and  those  which  yield  a  carbylamine 
odour  when  oxidised  in  presence  of  aniline. 

A  list,  complete  to  date,  is  given  of  those  substances  which  yield 
carbamide  when  oxidised  in  the  presence  of  ammonia.  J.  J.  S. 

Action  of  Ammonia  on  Sulphuryl  Chloride.  Bernhard  C. 
Stuer  ( Per .,  1905,  38,  2326). — Hantzsch  and  the  author  (this  vol., 
ii,  312)  stated  that  melanurenic  acid  is  not  formed  together  with 
carbamide,  cyanuric  acid,  and  cyamelide  when  dry  ammonia  is  passed 
into  a  solution  of  carbonyl  chloride  in  light  petroleum  at  0°.  The 
author  now  finds,  however,  that  melanurenic  acid  is  formed  under 
these  conditions.  A.  McK. 

Syntheses  by  means  of  Zinc  Chloride.  [wButyltoluene.] 

Stanislas  Niemczycki  (Pull.  Acad.  Pci.  Cracow ,  1905,  2 — 5). — Gold¬ 
schmidt's  supposed  £)-isobutyltoluene  (Abstr.,  1882,  952),  formed  by 
heating  toluene  and  fsobutylalcohol  with  zinc  chloride,  yields  on  nitra¬ 
tion  2  :  4  :  6-trinitro-3-^obutyltoluene  (Bauer,  Abstr.,  1890,  1401  ; 
1891,  1464),  and  is  therefore  m-^sobutyl  toluene.  G.  Y. 

Optically  Active  Benzene  Hydrocarbons  and  Phenolic 
Ethers.  August  Klages  and  Richard  Sautter  (Ber.,  1905,  38, 
2312 — 2315.  Compare  Abstr.,  1904,  i,  302). — d-1 -iso Propyl-3-y -methyl- 
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A a-pentenylbenzene,  CdtI4Pr*CHICH*CHMeEt,  prepared  by  the  action 
of  magnesium  eZ-amyl  iodide  on  ^-/sopropylbenzaldehyde,  boils  at 
139 — 140*5°  under  9*5  mm.  pressure,  has  the  sp.  gr.  0  8801  at  16°/4°, 
nD  1*5181  and  [a]D  +41  89°  at  16°.  It  decolorises  permanganate.  Its 
dibromide  is  dextrorotatory,  separates  from  aqueous  alcohol  in  slender 
needles,  and  melts  at  95 — 96°.  When  reduced  by  sodium  and  absolute 
alcohol,  eZ-l-isopropyl-3-y-methylpentenylbenzene  forms  d-l-iso propyl- 
3-y-methylamylbenzene ,  C6II4Pr*OH2*CH2*CHMeEt,  which  boils  at 
131  — 132°  under  10*2  mm.  pressure  or  at  265°  under  748  mm. 
pressure,  has  the  sp.  gr.  0*8632  at  15*5°/4°,  nD  1*4921  and 
[a]D  + 15*91°  at  15*5°. 

d-2-JSthoxy-l-y-methyl-Aa-pentenylbenzene , 

OEt-C6H4*CH:CH-CHMeEt, 

prepared  by  the  action  of  magnesium  <7-amyl  iodide  on  u-ethoxybenz- 
aldehyde,  boils  at  135*5 — 137°  under  9*2  mm.  pressure,  has  the  sp.  gr. 
0*9406  at  15°/4°,  nD  1*5297  and  [a]D  +40*97°  at  15°.  When  reduced 
by  sodium  and  absolute  alcohol,  it  forms  d-2-ethoxy-l-y-methylamyl- 
benzene ,  OEt*CfiH4*CH2*CH2*OHMeEt,  which  boils  at  126 — 127° 
under  9  mm.  pressure  or  at  260°  under  753  mm.  pressure,  has  the 
sp.  gr.  0*9119  at  16°/4°,  n ^  1*4937  and  [a]D  +14*99°  at  16°.  When 
converted  into  its  sulphonic  acid  and  then  regenerated  by  heating  the 
latter  with  water  and  a  little  hydrochloric  acid  for  5  hours  at  160°, 
no  racemisation  has  occurred. 

The  influence  of  the  double  linking  on  optical  activity  is  exemplified 
in  the  compounds  examined.  A.  McK. 


Derivatives  of  ju-Dichloro-,  ;>Dibromo,  and  v-ra-Dibromo- 
iodobenzene  with  Polyvalent  Iodine.  Conrad  Willgerodt 
(J.  pr.  Chem 1905,  [ii],  71,  540 — 566). — [With  Albert  Landen- 
berger.] — y?-Dichloroiodobenzene  (Herschmann,  Abstr.,  1894,  i,  330), 
formed  by  the  action  of  potassium  iodide  on  diazotised  jo-dichloro- 
aniline,  crystallises  in  large,  transparent,  rhombic  plates  which 
become  yellow  on  exposure  to  light,  melts  at  21°,  and  distils  at 
255 — 256°  under  742  mm.  pressure,  p -Dichlorobenzene  iodochloride , 
C6H3C12*IC12,  formed  by  the  action  of  chlorine  on  y>-dichloroiodo- 
benzene  in  cooled  glacial  acetic  acid  solution,  crystallises  in  small 
plates,  decomposes  at  108 — 110°,  and  is  converted  by  10  per  cent, 
aqueous  sodium  hydroxide  into  the  corresponding  focZoso-compound, 
which  is  obtained  as  a  yellow,  amorphous  powder  commencing  to 
decompose  at  100°,  and  melting  with  effervescence  at  193°;  the 
acetate ,  C6H3C12,I(OAc)2,  forms  white  needles  or  prisms  and  melts  and 
decomposes  at  175°;  the  basic  sulphate ,  [C6H3C12vI(0H)]2S04,  forms 
an  amorphous  powder  melting  and  decomposing  at  142°;  after  several 
weeks,  the  filtrate  from  the  basic  sulphate  deposits  a  crystalline 
substance  melting  and  decomposing  at  150°;  the  basic  chromate , 
[C6H3Cl2*I(0H)]2Cr04,  forms  an  orange-coloured,  amorphous  powder, 
which  detonates  at  69 — 70°;  the  basic  nitrate ,  C6H3C12’I(0H)*N03,  is 
obtained  as  a  white  powder,  which  melts  and  decomposes  at  126 — 128°. 
p -Dichloroi'odoxybenzene,  C6H3C12*I02,  is  formed  by  treating  the 
iodoso-compound  with  a  current  of  steam,  or  by  the  action  of  aqueous 
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sodium  hypochlorite  on  the  iodochloride ;  it  crystallises  in  microscopic, 
white  needles  and  decomposes  with  slight  detonation  at  230°. 

Di-p-dichlorophenyliodonium  hydroxide  is  obtained  as  an  alkaline 
solution  which  decomposes  on  evaporation  ;  the  chloride,  I(C6HSC12)2C1, 
crytallises  in  sm  ill  prisms  and  melts  at  176°;  the  bromide  forms  an 
amorphous,  white  powder  and  melts  at  170°  •  the  iodide  is  obtained  as 
a  yellow  precipitate  melting  at  138°;  the  nitrate  forms  microscopic 
needles  and  melts  at  176°;  the  orange-coloured,  amorphous  dichromate 
detonates  at  148 — 150°;  the  platinichloride  crystallises  in  flesh- 
coloured  needles  and  melts  and  decomposes  at  240°. 

Phenyl  -  p-cfo*  chlorophenyl  iodon  ium  hydroxide ,  06H3Cl2*IPh*0H,  is 

obtained  by  treating  a  mixture  of  iodosobenzene  and  jt?-dichloroiodo- 
benzene  with  moist  silver  oxide.  The  chloride  crystallises  in  prisms 
and  melts  at  214°;  the  bromide  forms  white  prisms  and  melts  at  194° ; 
the  iodide  crystallises  in  white  prisms  and  melts  at  132°;  the  di¬ 
chromate  explodes  at  158°;  the  platinichloride  forms  microscopic, 
yellow  needles  and  melts  and  decomposes  at  1 98° ;  the  mercurichloride 
forms  small,  colourless  crystals  and  melts  at  157°. 

'p-Dichlorophenyl-ip  tolyliodonium  hydroxide ,  CgHgCl^^CfH^yOH, 
formed  from  jt?-iodosotoluene  and  ;;-dichloroiodobenzene,  is  known 
only  in  alkaline  aqueous  solution.  The  chloride  crystallises  in  white 
needles  melting  at  210°;  the  bromide  is  obtained  as  a  white  precipitate 
which  melts  at  188°;  the  yellow  iodide  melts  at  128°;  the  orange- 
coloured,  amorphous  dichromate  detonates  at  165°  *  the  platinichloride 
crystallises  in  scarlet  prisms  and  melts  and  decomposes  at  1$3°. 

p-Dichlorophenyl-'p-dichloroiodophenyliodonium  hydroxide ,  formed  from 
jtt-dichloroiodosobenzene  by  Hartmann  and  Meyer’s  method  (Abstr., 
1894,  i,  242),  is  known  only  in  its  aqueous  solution,  which  is  alkaline 
and  almost  odourless.  The  chloride ,  C6H2C12I#I(C6H3C12)C1,  is 
amorphous,  sinters  at  125°,  and  melts  at  156°;  the  bromide  sinters 
at  125°  and  melts  at  148°;  the  yellow  iodide  sinters  at  110°  and 
melts  at  124 — 125° ;  the  scarlet,  amorphous  dichromate  sinters  at 
100°  and  decomposes  without  melting  at  higher  temperatures ;  the 
platinichloride  crystallises  in  brown  prisms  and  melts  at  198°. 

p -Dichlorophenyldichloroethyliodonium  chloride ,  CfH3Cl2*ICl* C.2H3C12, 
prepared  by  the  action  of  jp-dichlorophenyl  iodochloride  on  a  compound 
of  silver  acetylide  and  silver  chloride  suspended  in  water  (see 
Willgerodt  and  Roggatz,  Abstr.,  1900,  i,  432),  is  obtained  on  evapora¬ 
tion  of  its  aqueous  solution  in  transparent  prisms,  or  on  addition  of 
concentrated  hydrochloric  acid  as  a  white,  microcrystalline  precipitate ; 
it  melts  and  decomposes  at  178°;  the  bromide  melts  and  decomposes 
at  163°  *  the  iodide  melts  and  detonates  at  104° ;  the  dichromate  forms 
small,  red  needles,  and  detonates  at  90 — 92° ;  the  platinichloride  forms 
brown  needles  and  melts  and  decomposes  at  —  147°. 

[With  Reinhold  Thiele.] — ^-Dibromoiodobenzene,  formed  from 
jp-dibromoaniline,  crystallises  in  nodular  aggregates  of  colourless 
needles  and  melts  at  38°  (compare  Istrati  and  Edeleanu,  Bull.  Soc . 
chim.y  1859,  1,  205).  p -Dibromobenzene  iodochloride ,  C6H8Br2*ICl2, 
formed  by  chlorination  of  jo-dibromoiodobenzene  in  glacial  acetic  acid 
chloride,  forms  yellow,  unstable  crystals,  decomposes  at  100°  and  is 
completely  melted  at  106°.  When  treated  with  5 — 6  per  cent. 
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aqueous  sodium  hydroxide,  it  yields  the  corresponding  iodoso- com¬ 
pound,  C6H3Br2’IO,  which  melts  and  decomposes  at  108°;  the  acetate 
crystallises  in  glistening,  silvery  leaflets  and  melts  at  168°;  the  basic 
nitrate  forms  a  white  powder  which  detonates  at  120°;  the  basic 
sulphate  is  obtained  as  a  white  powder  which  melts  and  decomposes  at 
122°;  the  basic  chromate  melts  and  decomposes  at  43°.  p -Dibromo- 
iodoxybenzene ,  CQH3Br2*I02,  is  formed  by  the  action  of  steam  on  the 
iodoso-compound,  or  by  the  action  of  calcium  or  sodium  hypochlorite 
on  the  iodochloride  ;  it  is  obtained  as  a  white,  amorphous  powder 
which  explodes  at  218°. 

Di-\>-dibromop)henyliodonium  hydroxide ,  I(C6H3Br2)2*OH,  is  known 
only  in  its  aqueous  alkaline  solution;  the  chloride  forms  a  white 
powder,  which  melts  and  decomposes  at  185°;  the  bromide  melts  at 
161°;  the  yellow,  amorphous  iodide  decomposes  at  101 — 102°;  the 
dichromate  is  a  yellow,  amorphous  powder  which  decomposes  at 
104 — 106°;  the  orange-coloured  platinichloride  melts  and  decomposes 
at  254°. 

Phenyl-^-dibromophenyliodonium  hydroxide ,  C6H3Br2*IPlrOH,  forms 
an  alkaline,  aqueous  solution  ;  the  white,  amorphous  chloride  sinters 
at  150°  and  decomposes  at  165°;  the  white,  amorphous  bromide  melts 
at  177°;  the  iodide ,  obtained  as  a  yellow,  amorphous  precipitate, 
melts  and  decomposes  at  142°;  the  orange-coloured  dichromate  ex¬ 
plodes  at  141°;  the  orange-coloured  platinichloride  decomposes  at 
186—187°. 

Y>-Dibromophenyl-Tp-tolyliodonium  hydroxide  forms  an  alkaline,  aqueous 
solution;  the  white  chloride  melts  at  195°;  the  white,  amorphous 
bromide  melts  at  171°;  the  yellow,  amorphous  iodide  melts  and 
decomposes  at  131°;  the  orange-yellow  dichromate  melts  and  explodes 
at  148°;  the  orange-coloured  platinichloride  melts  at  191°;  the 
men'curichloride  forms  a  white,  soluble  powder  which  melts  at  123°. 

p -Dibromophenyldichloroethyliodonium  chloride , 

C0H3Br2'ICl  •  C2HgCJ  2, 

is  known  only  in  solution ;  the  white,  amorphous  bromide  melts  at 
148°;  the  iodide  melts  and  decomposes  at  89°;  the  reddish-yellow, 
amoi-phous  dichromate  melts  and  decomposes  at  86° ;  the  orange- 
coloured  platinichloride  melts  and  decomposes  at  148°, 

[With  Paul  Frischmutii,] — v-m -Dibromoiodolenzene,  C6H3Br2T, 
formed  from  2  :  6-dibromoaniline,  crystallises  in  colourless,  hexagonal 
prisms,  and  melts  at  99°.  1  : 3-Dibromobenzene  2-iodoehloride, 

C6H3Br2*ICl2,  crystallises  in  small,  yellow  needles,  melts  and  in- 
tumesces  at  91°,  and  is  converted  by  aqueous  sodium  hydroxide  into 
1  : 3-dibromo-Z-iodosobenzene,  C6H3Br2*IO,  which  forms  a  brownish- 
yellow,  amorphous  powder,  melts  and  detonates  at  95°,  and  gradually 
loses  oxygen,  forming  1  : 3-dibromo-2-iodobenzene.  The  acetate , 
C6H3Br2,I(OAc)2,  forms  small,  white  crystals,  melting  at  170°;  the 
basic  nitrate  is  a  yellow,  crystalline  powder  which  detonates  slightly 
at  114°;  the  basic  iodate ,  C6H3Br2*I(0H)*I03,  forms  a  white  powder, 
commences  to  turn  brown  at  160°  and  melts  and  decomposes  at  240°  ; 
the  basic  sulphate  is  a  white,  amorphous  powder  which  explodes  at 
150—165°;  the  brown,  crystalline  basic  chromate  decomposes  at 
70°. 


ORGANIC  CHEMISTRY. 


583 


Neither  iodoxy-  nor  iodonium  compounds  could  be  obtained  from 
1  : 3-dibromo-2-iodobenzene  or  the  corresponding  iodoso-compound  or 
its  salts.  G.  Y. 

Isomeric  Dichloronitrobenzenes.  F.  M.  Jaeger  (. Proc .  K.  Akad. 
Wetensch.  Amsterdam ,  1905,  7,  668—673.  Compare  Abstr.,  1904,  i, 
304). — Of  the  six  dichloronitrobenzenes,  four  have  been  obtained  in 
such  a  form  that  their  crystallographic  examination  in  detail  has  been 
possible.  These  four  are  (a)  1  : 2-dichloro-3-nitrobenzene,  rhombic, 
\a\b:c  =  0*6472  : 1 : 0*2780];  ( b )  1  :  3-dichloro-2-nitrobenzene,  monoclinic, 
[a  :  b  :  c  =  0*6696  : 1  :  0*4149  ;  (3  =  87°51']  ;  (c)  1  : 3-dichloro-5-nitro 
benzene,  monoclinic,  [a  :  b  =  0*5940  :  ]  ;  (3  —  58°43']  ;  and  (d)  1  :  4-di 
chloro-2-nitrobenzene,  triclinic,  [a  :  b  :  c  =  0‘8702  : 1  :  0*8239  ;  a  =  92°48' ; 
j3—  1 1 2°5 1 7  j  y  =  60°5'].  The  orthodichloro-deidvatives  are  both 
rhombic  ;  the  metadichloro-derivatives  are  probably  all  monoclinic,  and 
the  paradichloro-derivative  is  triclinic.  J.  C.  P. 

Friedel  and  Crafts’  Reaction.  VII.  Action  of  Sulphur  or  Sul 
phur  Chlorides  on  Benzene  in  Presence  of  Aluminium  Chloride. 

Jacob  Boeseken  (Uec.  Trav .  chim.,  1905,  24,  209—222.  Compare  this 
vol.,  i,  423,  424).- — Sulphur  monochloride,  S2C12,  and  sulphur  dichloride, 
SC12,  do  not  form  additive  compounds  with  aluminium  chloride.  When 
the  former  reacts  with  aluminium  chloride  in  presence  of  sulphuryl 
chloride,  Ruff’s  additive  compound,  A.1C13,SC14,  separates  (Abstr.,  1901, 
ii,  500).  With  benzene  in  presence  of  aluminium  chloride,  sulphur 
monochloride  yields  the  theoretical  quantity  of  diphenyl  sulphide, 
required  by  the  equation  S2C12  +  2C6HG  + AlC]3  =  Ph2S,AlCls-fS  + 
2HC1.  The  formation  of  diphenyl  sulphide  in  this  reaction  is  a 
further  proof  of  the  unsymmetrical  constitution,  S.’SC12,  of  sulphur 
monochloride  (compare  Lippman  and  Poliak,  Abstr.,  1901,  i,  690), 

When  benzene  is  treated  with  sulphur  dichloride  in  presence  of  alu¬ 
minium  chloride  at  0°,  diphenyl  sulphide  (b.  p.  156°  under  8  mm.  and  226° 
under  760  mm.  pressure)  is  almost  the  sole  product,  but  at  60°  there  are 
also  produced  chlorobenzene  and  thianthrene  (diphenylene  disulphide), 
the  formation  of  these  being  due  to  the  decomposition  of  the  sulphur 
chloride  into  the  monochloride  and  chlorine,  which  then  attack  the 
benzene  (compare  Krafft  and  Lyon,  Abstr.,  1896,  i,  297).  These 
reactions  lend  support  to  the  view  that  sulphur  dichloride  exists  at  low 
temperatures  (compare  Ruff  and  Fischer,  Abstr.,  1903,  ii,  204,  and 
Aten,  Thesis,  1904). 

When  benzene  is  treated  with  sulphur  in  presence  of  aluminium 
chloride,  diphenyl  sulphide,  thianthrene,  and  hydrogen  sulphide  are  the 
chief  products,  but  there  is  also  formed  a  small  quantity  of  a  colourless 
substance,  which  melts  at  315°  and  gives  a  green  coloration  when 
heated  with  aluminium  chloride.  Diphenyl  sulphide  gives  a  colour¬ 
less  additive  product,  Ph2S,AlCl3,  with  aluminium  chloride,  whilst  the 
corresponding  thianthrene  compound,  C12H8S2,A1C13,  is  blue.  These 
two  substances  also  give  respectively  colourless  and  blue  derivatives 
with  sulphuric  acid  and  bromine,  so  that  possibly  the  latter  deriv¬ 
atives  may  also  be  additive  products.  T.  A.  H. 
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Formation  of  Anhydrides  of  Sulphonic  Acids  by  the  Action 
of  Sulphonic  Chlorides  on  Silver  Cyan  ate.  Otto  C.  Billeter 
( Ber .,  1905,  38,  2015 — 2020.  Compare  this  vol.,  i,  560). — The 
author  has  previously  shown  that  when  benzenesulphonic  chloride  is 
heated  at  140°  with  silver  cyanate,  a  mixture  of  unchanged  chloride 
and  benzenesulphonecarbimide  is  formed  (Abstr.,  1904,  i,  397),  whilst 
a  brown  liquid  solidifying  to  a  mass  of  leaflets  remains.  The  latter 
product  has  now  been  examined,  and  from  it  benzenesulphonic  anhydride , 
C12H10O5S2,  melting  at  92°  and  boiling  and  decomposing  at  240°  under 
10  mm.  pressure,  has  been  isolated.  Its  behaviour  towards  water 
and  alcohol  was  studiel  quantitatively. 

Benzenesulphonic  anhydride  is  described  by  Abrahall  (Trans.,  1873, 
26,  606)  as  having  been  obtained  by  the  action  of  benzenesulphonic 
chloride  on  silver  benzenesulphonate ;  this  product  is,  however,  the 
free  acid. 

By  the  action  of  silver  cyanate  on  methanesulphonic  chloride,  pure 
methanesulphonic  anhydride  was  not  isolated  ;  by  the  action  of  ether 
on  the  crude  product,  ethyl  methanesulphonate}  C3H803S,  boiling  at 
85 — 86°  under  10  mm.  pressure,  was  prepared. 

Methanesulphonic  chloride ,  prepared  by  the  action  of  phosphorus 
pentachloride  on  sodium  methanesulphonate,  boils  at  161 — 161 ’5° 
under  730  mm.  pressure  and  has  the  sp.  gr.  1*48053  at  18°/ 4°  and 
1*46973  at  25°/4°.  Methanesulphonic  acid,  prepared  by  the  action  of 
water  on  methanesulphonic  chloride,  boils  at  167 — 1 67 *5C  under  10  mm. 
pressure  and  has  a  sp.  gr.  1*4812  at  18°/4°. 

Methanesulphonic  anhydride ,  C2H605S2,  prepared  by  heating  methyl- 
sulphonic  chloride  with  silver  methylsulphonate  for  3  hours  at  160°, 
separates  from  ether  in  prisms  and  melts  at  71°.  A.  McK. 

Double  Salts  of  Palladous  Chloride  and  Bromide. 

Alexander  Gutbier  ( Ber 1905,  38,  2105 — 2107). — Double  salts  of 
palladous  chloride  and  bromide  with  hydrochlorides  or  hydrobromides 
of  organic  bases  are  formed  by  adding  small  amounts  of  the  latter 
to  an  excess  of  the  palladous  salt  in  aqueous  solution.  The  double 
salts  can  be  recrystallised  from  dilute  hydrochloric  or  hydrobromic 
acid  respectively. 

Aniline  palladous  chloride ,  (NH3PhCl)2,PdCl2,  is  obtained  as  a 
golden  precipitate  ;  the  bromide  crystallises  in  brown  leaflets,  o -Tolu- 
idine  palladous  chloride ,  (lSTH3C7H7Cl)2,PdCl2,  crystallises  in  glisten¬ 
ing,  yellowish-brown  leaflets ;  the  bromide  forms  glistening,  reddish- 
brown  needles,  p -Toluidine  palladous  chloride  crystallises  in  brown, 
pointed  needles  ;  the  bromide  forms  reddish-brown  needles.  G.  Y. 

Derivatives  of  Palladosammine  Chloride  and  Bromide. 

Alexander  Gutbier  ( Ber .,  1905,  38,  2107 — 2111.  Compare  Hardin, 
Abstr.,  1900,  ii,  85). — Derivatives  of  palladosammine  chloride  or 
bromide  are  formed  by  adding  small  amounts  of  palladous  chloride  or 
bromide  solution  to  an  excess  of  the  hydrochloride  or  hydro  bromide 
of  an  organic  base  dissolved  in  water  and  warming  the  reacting 
mixture. 

Diphenylpalladosammine  chloride,  Pd(NH2Ph)2Cl2,  forms  an  in¬ 
soluble,  yellow,  laminated  precipitate,  and,  when  warmed  with  concern 
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trated  ammonia,  is  converted  into  aniline  and  palladosammine  chloride. 
When  treated  with  ammonia,  diphenylpalladosammine  bromide  yields 
aniline  and  palladosammine  bromide.  Di-o-tolylpalladosammine 
chloride ,  Pd(C7H7*NH2)2Cl2,  crystallises  in  glistening,  golden  scales. 
Di-o-tolylpalladosammine  bromide  crystallises  in  small,  glistening 
needles.  Di-'p-tolylpalladosammine  chloride  crystallises  in  glistening, 
golden  leaflets.  Di-^-tolylpalladosammine  bromide  forms  small,  glisten¬ 
ing  needles.  When  warmed  with  aqueous  ammonia,  the  tolylpallados- 
ammine  chlorides  and  bromides  yield  the  toluidine  and  palladosammine 
chloride  or  bromide  respectively. 

These  derivatives  of  palladosammine  chloride  or  bromide  can  be 
formed  also  by  the  action  of  an  alcoholic  solution  of  the  base  on  pal- 
ladous  chloride  or  bromide.  G.  Y. 

Action  of  Chloroacetates  on  Magnesium  Haloid  Deriv¬ 
atives  of  Aniline.  E.  Bodroux  ( Compt .  rend.,  1905,  140, 
1597 — 1598.  Compare  Abstr.,  1904,  i,  662). — When  magnesium 
phenylamine  iodide,  NHPh’Mgl  (Meunier,  Abstr.,  1903,  i,  544),  is 
treated  with  ethyl  chloroaeetate,  there  are  formed  iodoacetanilide, 
NHPh*CO*CH2I  (m.  p.  143 — 144°)  and  ethyl  iodoacetate.  The  latter 
reacts  feebly  with  magnesium  phenylamine  iodide,  forming  tarry  pro¬ 
ducts.  With  magnesium  phenylamine  bromide,  ethyl  chloroaeetate 
yields  only  chioroacetanilide.  When  ethyl  dichloroacetate  or  trichloro- 
acetate  reacts  with  magnesium  phenylamine  iodide,  dichloroacetanilide 
or  trichloroacetanilide  are  produced  respectively. 

Ethyl  chloroaeetate  reacts  similarly  with  magnesium  ethiodide, 
forming  ethyl  iodoacetate  (b.  p.  178 — 180°).  T.  A.  H. 

Derivatives  of  Mesoxalic  Esters.  C.  Schmitt  {Compt,  rend., 
1905,  141,  48 — 49.  Compare  this  vol.,  i,  508,  and  Curtiss,  this  vol., 
i,  507). — Methyl  mesoxalate  bisanilide,  C(NHPh)2(C02Me)2,  obtained 
by  condensing  methyl  mesoxalate  with  aniline  dissolved  in  acetic  acid, 
crystallises  in  slender,  white  needles,  melts  at  113'5°,  and  is  soluble  in 
ether  or  alcohol,  slightly  so  in  light  petroleum  or  toluene.  It 
develops  a  blue  coloration  with  sulphuric  acid  and  potassium  dichrom¬ 
ate.  Ethyl  mesoxalate  bisanilide  melts  at  103°.  The  corresponding 
toluidine  derivative  of  the  methyl  ester  begins  to  decompose  at  120°, 
and  melts  finally  at  172°.  Hydrochloric  acid  hydrolyses  these  com¬ 
pounds  into  their  generators,  but  alkalis  have  no  action  even  on 
warming.  T.  A.  H. 

o-Nitrobenzyltoluidine.  E.  M.  Jaeger  {Proc.  K.  Akad.  Wetensch . 
Amsterdam,  1905,7,  666 — 668). — Although  this  compound  differs  in 
symmetry  from  ISTordenskidld’s  para- derivative,  the  analogy  of  the  two 
isomerides  may  be  traced  in  the  value  of  b  ;  c . 

o-Nitrobenzyl-yj-toluidine  :  a  :  b  :  c  =  1  :  1  :  0'623. 

o-Nitrobenzyl-o-toluidine :  a  :b  :c  —  0*8552  :  1  : 0*6 138.  J.  C.  P. 

Action  of  Sulphite  on  Aromatic  Amino-  and  Hydroxy-com¬ 
pounds.  III.  Preparation  of  Arylated  /3-Naphthylamines 
and  of  /3/T-Dinaphthylamines.  Hans  Th.  Bucherer  and 
A.  Stohmann  («/.  pr.  Chem.,  1905,  [ii],  71,  433 — 451.  Compare 
Abstr.,  1903,  i,  627  ;  1904,  i,  309,  395  ;  this  vol.,  i,  48). — 'Whilst 
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a-naphthol-4-sulphonic  acid  and  resorcinol,  when  heated  with 
sodium  hydrogen  sulphite  and  aniline,  yield  the  sulphites  but  not  the 
secondary  amines,  secondary  /2-naphthylamines  are  formed  by  the 
interaction  of  /2-naphthyl  derivatives  with  aromatic  amines. 

/2/2'-Dinaphthylamine-6 : 6-disulphonic  acid  (DR.-P.  114974)  is 

formed  when  1  mol.  of  /2-naphthol-6-sulphonic  acid  is  heated  with 
1J  mols.  of  ammonium  sulphite. 

/2-Naphthylamine-5-sul  phonic  acid  differs  in  its  behaviour  from  the 
other  /2-naphthyl  derivatives ;  even  in  presence  of  10 — 20  mols. 
of  sodium  hydrogen  sulphite,  /2-naphthylamine-5-sulphonic  acid 
forms  large  amounts  of  /2/2  -dinaphthylamine-5  : 5'-disulphonic  acid, 
which  is  soluble  in  water  and,  on  prolonged  boiling  with  an  excess  of 
sulphite,  appears  to  yield  traces  of  /2-naphthol-5-sulphonic  acid  and 
ammonia.  When  boiled  for  24  hours  with  sodium  hydrogen  sulphite 
and  aniline  in  aqueous  solution,  /2-naphthylamine-5-sulphonic  acid  is 
largely  regained  unchanged  from  the  precipitate  obtained  on  acidifi¬ 
cation. 

The  formation  of  secondary  amines  by  this  method  is  confined  to 
those  /2-naphthols  which  are  capable  of  forming  sulphites.  Anthra- 
quinone  derivatives  do  not  enter  into  the  reaction.  On  the  other  hand, 
the  action  depends  on  the  nature  of  the  arylamine  as  well  as  on  that  of 
the  naphthyl  derivative;  y>-aminophenol and  jp-phenylenediamine  enter 
into  the  reaction  most  easily,  benzidine,  /2-naphthylamine,  and 
/2-naphthylamine  ethers  least  so,  whilst  between  these  extremes  lie 
aniline,  jp-phenetidine,  sulphanilic  and  metanilic  acids,  o-  and  p- 
toluidines,  pararosaniline,  and  xylidine. 

Details  are  given  as  to  the  proportions  of  /2-naphthyl  derivative, 
sodium  hydrogen  sulphite,  arylamine,  and  water  which  give  the  best 
yields  in  particular  cases. 

It  is  found  that,  in  the  preparation  of  /2-anilinonaphthalene-6sul- 
phonic  acid  with  addition  to  the  reaction  mixture  of  a  weight  of 
dimethylaniline  equal  to  that  of  the  aniline,  the  yield  is  increased  from 
50  to  86,  and  with  twice  that  weight  of  dimethylaniline,  to  100  per 
cent.  The  results  of  solubility  determinations  of  /2-arylamino- 
naphtlialenesulphonie  acids  in  water  show  striking  differences  in  the 
solubilities  of  place  isomerides  and  other  closely  related  compounds. 

G.  Y. 

Derivatives  of  ;;-Aminotriphenylmethane.  Carl  Thomae 
(J.  pr.  Chem.,  1905,  [ii],  71,  566 — 576.  Compare  Baeyer  and  Lohr, 
Abstr.,  1890,  1141). — Benzoyl-'p-aminotriphenylmethane,  C26H2lOH, 

formed  by  the  action  of  benzoyl  chloride  on  ^-aminotriphenylmethane 
in  alcoholic  solution  or  in  warm  aqueous  sodium  hydroxide,  crystallises 
in  stellate  aggregates  of  needles,  melts  at  198°,  and  is  only  slightly 
soluble  in  alcohol,  benzene,  or  glacial  acetic  acid.  When  treated  with 
fuming  nitric  acid  in  glacial  acetic  acid  solution  at  75°,  it  yields 
%-nitro-kbenzoylaminotriphenyhnethaney  C2GH20O3N2,  which  crystallises 
in  small,  yellow  needles,  melts  at  158°,  and  is  reduced  by  tin 
and  hydrochloric  acid  to  2-phenyl-5-diphenylmethylbenziminazole. 
'd-Nitro-k-aminotriphenylmethane,  C19H1G02N2,  obtained  by  hydrolysis  of 
the  benzoyl  derivative  with  alcoholic  potassium  hydroxide,  crystallises 
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in  golden  leaflets,  melts  at  98°,  is  easily  soluble  in  organic  solvents,  and 
on  addition  of  concentrated  hydrochloric  acid  to  its  alcoholic  solution 
gives  a  dark  red  coloration,  which  disappears  on  dilution  with  water. 
3  :  k-Diaminotriphenylmethane ,  C19H18N2,  is  obtained  on  reduction  of 
the  nitroamino-compound  with  tin  and  hydrochloric  acid  as  the  stccnno - 
chloride ,  which  crystallises  in  yellow  leaflets  or  stout  needles  ;  the 
base  separates  from  benzene  in  crystals  containing  C6H6  and  melting 
at  71 — 72° ;  the  hydrochloride  crystallises  in  long  needles.  The 
base  gives  the  following  characteristic  reactions  :  with  ferric  chloride 
in  aqueous  solution,  a  reddish-brown  precipitate ;  with  sodium  nitrite 
in  cooled  acid  solution,  a  yellow  precipitate  which  becomes  white,  and 
can  be  recrystallised  from  benzene  \  when  fused  with  benzoin  at  200°, 
a  yellowish-brown  product ,  which  in  alcoholic-ethereal  solution  has  a 
green  fluorescence  ;  with  chloranil  in  alcoholic  solution  a  dark  red 
coloration  which  is  intensified  by  addition  of  concentrated  hydrochloric 
acid  j  with  chlorine  water  in  alcoholic  solution,  a  transitory  red  to 
green  coloration  which  is  more  stable  if  produced  by  iodine ;  with 
bromine  in  carbon  disulphide  solution,  a  red  precipitate.  The  diacetyl 
derivative,  C19H16N2Ac2,  forms  large,  stout  crystals,  melts  at  226°,  and 
is  only  slightly  soluble  in  ether,  benzene,  or  alcohol.  The  dibenzoyl 
derivative  crystallises  from  a  mixture  of  alcohol  and  benzene,  melts  at 
243°,  and  is  oxidised  by  chromic  acid  in  acetic  acid  solution  to 
benzamide  and  p -benzoylaminodiphenylquinoylmethane, 

0HPh2-C<^gjQ>C-NHBz, 

which  crystallises  in  golden,  glistening,  short  needles,  melts  and 
decomposes  at  about  163°,  and  gives  a  violet  coloration  with  dilute 
alcoholic  potassium  hydroxide.  p-Benzoylaminodiphenyldihydro- 
quinolylmethane ,  C26H2103N,  formed  by  reduction  of  the  quinone  with 
sulphur  dioxide  in  aqueous  alcoholic  solution,  crystallises  in  short, 
colourless  needles,  melts  and  decomposes  at  about  230°,  and  reduces 
boiling  ammoniacal  silver  solution. 

Anhydro-3-amino-^-benzoylaminotriphenylmethane  [2-phenyl-3-di- 

phenylmethylbenziminazole\  CHPh2*C6H3<C^_-j^^CPh,  crystallises 

from  benzene  with  CGH0,  softens  at  115 — 120°,  and  melts  at  205°; 
the  stannochloridse  crystallises  in  glistening  leaflets  or  short  needles  ; 
the  chromate  is  yellowish-red ;  the  platinichloride ,  (C26H21N2)2PtCl6, 
forms  rhombic  plates. 

3-Nitro-k-benzoylaminolriphenylcarbinol ,  OH*  CPh2*C6H3(N  00)*NHBz, 
formed  by  oxidation  of  3-nitro-4-benzoylaminotriphenylmethane  with 
chromic  acid  in  boiling  glacial  acetic  acid  solution,  crystallises  in  long, 
yellow  needles,  melts  at  169°,  and  when  warmed  with  alcoholic 
potassium  hydroxide,  yields  a  product  which  crystallises  in  golden 
leaflets,  melts  at  129°,  and  with  concentrated  hydrochloric  acid  in 
alcoholic  solution  gives  a  blood-red  coloration  which  disappears  on 
dilution  with  water.  G.  Y. 

Synthesis  of  Three  Tertiary  Dimethylc^/cZohexanols  and 
the  Derived  Hydrocarbons.  Paul  Sabatieb  and  Alphonse  Mailhe 
{Compt,  rend.,  1905,  141,  20— -22). — The  three  dimethylc^c/ohexanols 
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were  prepared  by  the  action  of  magnesium  methyl  iodide  on  the  three 
methylc^cfohexanones  already  described  (this  vol.,  i,  275). 

1  :  2-  Dimeihylcyclohexcinol,  prepared  from  2-methylc?/cfohexanone,  is  a 
liquid  with  a  camphoraceous  odour,  which  boils  at  166°  (corr.),  and  has  a 
sp.  gr.  0*9365  at  0°/0°.  When  treated  with  zinc  chloride  in  alcohol,  it 
yields  the  corresponding  dimethylcycXohexene ,  which  has  a  disagreeable 
odour,  boils  at  132°  (corr.),  has  a  sp.  gr.  0*8411  at  0°/0°,  and  is  trans¬ 
formed  by  contact  with  metallic  nickel  at  150°  (Sabatier  and  Senderens, 
Abstr.,  1904,  i,  156)  into  dimethylcyc\ohexane.  The  latter  has  a 
pleasant,  camphoraceous  odour,  boils  at  124°  (corr.),  and  has  a  sp.  gr. 
0*8002  at  0°/0°. 

1  :  3-Dimethylcjc\ohexanol ,  similarly  prepared,  resembles  its  iso- 
meride  but  is  slightly  more  viscous,  boils  at  169°  (corr.),  has  a  sp.  gr. 
0*9218  at  0°/0°,  and  yields  a  crystalline  phenylurethane  which  melts  at 
93°.  The  corresponding  dimethylcyclohexene  boils  at  124°  and  has  a 
sp.  gr.  0*8210  at  0°/0°,  and  on  hydrogenation,  by  means  of  nickel  at 
150°,  yields  1  :3-methylcyc\ohexane,  a  colourless,  mobile  liquid  with  a 
slightly  musty  odour  and  a  sp.  gr.  0*7869  at  0°/0°  and  boiling  at  118° 
(corr.).  1  : 4- Dimethylcyclohexanol  crystallises  in  long,  colourless 
needles,  has  a  penetrating  odour,  melts  at  50°  and  boils  at  170°  (corr.), 
and  yields  a  crystalline  phenylurethane  which  melts  at  103°.  The  corre¬ 
sponding  dimethylcyclohexene  boils  at  125°  (corr.)  and  has  a  sp.  gr.  0*8208 
at  0°/0°.  1  :  \-Dimethylcyo\ohexane  is  a  liquid  of  pleasant  odour,  has  a 

sp.  gr.  0*7861  at  0°/0°,  and  boils  at  119°  (corr.).  T.  A.  II. 

Aromatic  Nitrocarbonic  Esters  and  their  Reduction 
Products.  Auguste  Lumiere,  Louis  Lumiere,  and  F.  Perrin  (Bull. 
Boc.  chim.,  1905,  [iii],  33,  710 — 712). — Nitrophenyl  ethyl  carbonate 
NOg’CgH^O’CC^Et,  prepared  by  treating  phenyl  ethyl  carbonate, 
dissolved  in  acetic  acid,  with  fuming  nitric  acid,  separates  from  alcohol 
in  pale  yellow  crystals,  and  melts  at  65 — 66°.  On  reduction  with 
stannous  chloride,  it  yields  the  corresponding  cmmo-compound,  which  is 
a  yellow,  syrupy  liquid.  The  acetyl  derivative  of  the  amine  melts  at 
118 — 119°,  and  the  corresponding  carbamide , 

NH2*  CO*  NH-  C6H4*  O  •  C02Et, 

melts  at  151 — 152°. 

o -Nitromethoxy phenyl  ethyl  carbonate ,  similarly  prepared,  forms  yellow 
crystals  and  melts  at  98 — 99° ;  the  corresponding  aramo-compound 
separates  in  slightly  yellow  crystals,  melts  at  69—70°,  and  yields  an 
acetyl  derivative  melting  at  118°.  The  carbamide , 

NH2*C0-NH-CGH3(0Me)*0*C02Et, 
melts  at  161 — 162°.  T.  A.  H. 

Action  of  Chloro-formodiethylamide  on  Nitrophenols  and 
Reduction  of  the  Corresponding  Derivatives.  Auguste  Lumiere, 
Lours  Lumiere,  and  F.  Perrin  (Bull.  Soc.  chim.,  1905,  [iii],  33, 
712 — 713.  Compare  Abstr.,  1904,  i,  559). — When  ^-nitrophenol  is 
warmed  with  chloro-formodiethylamide,  a  syrupy  nitro- derivative  is 
formed,  and  this  on  reduction  with  stannous  chloride  in  presence  of 
hydrochloric  acid  yields  the  corresponding  p -nitrophenyl  diethyl- 
carbamate ,  NH2*C6H4*0*C0*NEt2,  which  forms  large,  yellow  crystals 
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and  melts  at  62°.  The  acetyl  derivative  melts  at  90 — 91°  and  the 
carbamide  at  159 — 160°. 

Nitro-o-methoxy phenyl  diethylcarbamate ,  similarly  prepared  from 
nitroguaiacol,  is  crystalline  and  melts  at  83°.  The  corresponding 
ammo-compound  is  a  syrup,  but  yields  a  crystalline  acetyl  derivative 
melting  at  122 — 123°  and  a  carbamide  which  melts  at  170 — 171°. 

T.  A.  H. 

GrignarcTs  Reaction  with  Dihaloids.  Carl  A.  Bischoff  ( Ber 
1905,  38,  2078 — 2083.  Compare  Grignard  and  Tissier,  Abstr.,  1901, 

i,  316  ;  Ahrens  and  Stapler,  this  vol.,  i,  423). — The  interaction  of 
magnesium  and  ethylene  dibromide  in  ethereal  solution  is  not  affected 
by  the  presence  of  a  molecular  proportion  of  anisole,  but  is  retarded  by 
addition  of  a  molecular  proportion  of  phenetole,  ethyl  acetate,  or 
benzil,  or  by  dilution  with  an  excess  of  ether  (from  10  to  70  c.c.)  or 
with  benzene.  With  ethyl  acetate,  the  retardation  is  the  greater  the 
more  nearly  pure  the  ester.  No  reaction  takes  place  even  on  boiling 
or  on  addition  of  traces  of  iodine  or  alcohol,  in  presence  of  molecular 
proportions  of  acetone,  acetophenone,  benzophenone,  or  ethyl  oxalate, 
malonate,  or  succinate.  The  reaction  takes  place  slowly  in  presence  of 
traces  of  these  substances. 

The  action  of  the  additive  compounds  formed  from  1  mol.  of  ethylene 
dibromide,  or  from  1  mol.  of  trimethylene  dibromide  and  1  mol.  of 
magnesium  in  ethereal  solution  on  1  mol.  of  benzil,  leads  to  partial 
reduction  of  the  benzil  to  benzoin.  On  addition  of  1  mol.  of  benzil  to 
the  additive  compound  from  2  mols.  of  ethylene  dibromide  with  1 
mol.  of  magnesium,  no  benzoin  is  formed,  but  a  product,  which  crystal¬ 
lises  in  colourless  needles  and  melts  at  85°,  is  obtained. 

The  action  of  quinone  on  the  additive  compound  of  ethylene 
dibromide  and  magnesium  leads  to  the  formation  of  a  green  to  black 
mass  which  is  oxidised  on  exposure  to  air. 

Ethyl  succinate  does  not  enter  into  reaction  with  magnesium 
ethylene  dibromide.  G.  Y. 

2-/TAminoethylphenol  and  its  Methyl  Ether.  Robert  Pschorr 
and  Hans  Einbeck  [Ber.,  1905,  i,  2067 — 2077.  Compare  Pschorr  and 
Massacin,  Abstr.,  1904,  i,  767). — Contrary  to  Zwenger’s  statement 
[Annalen,  1863,  126,  262),  ethyl  melilotate  cannot  be  purified  by  dis¬ 
tillation,  as  it  is  partially  converted  into  hydrocoumarin. 

Melilotylhy  dr  azide,  C9H]202N2,  formed  by  the  action  of  hydrazine 
hydrate  in  50  per  cent,  solution  on  hydrocoumarin,  crystallises  from 
water  in  colourless  leaflets  or  aggregates  of  needles,  melts  at  164 — 165°, 
and  reduces  Fehling’s  solution  when  slightly  warmed.  The  hydro¬ 
chloride,  C9H1202N2,HC1,  formed  along  with  a  small  quantity  of 
s-dimelilotylhydrazide,  by  the  action  of  concentrated  hydrochloric  acid 
on  the  hydrazide,  crystallises  in  stellate  aggregates  of  rhombic  leaflets 
and  melts  at  157 — 158°. 

s -Dimelilotylhydr azide,  C18H90O4N2,  which  is  formed  by  warming 
melilotylhydrazide  with  dilute  acetic  acid,  or  with  evolution  of  gas, 
by  treating  it  with  sodium  nitrite  in  cold  dilute  acetic  acid  solution, 
crystallises  in  glistening  scales  and  melts  at  176 — 177°. 
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The  action  of  sodium  nitrite  on  melilotylhydrazide  hydrochloride  in 
aqueous  solution  under  a  layer  of  ether,  leads  to  the  formation  of  the 
azoimide ;  after  evaporation  of  the  ethereal  solution,  and  boiling  the 
residue  with  alcohol,  the  impure  azoimide  is  obtained  as  an  oil,  which 
partly  solidifies  in  a  vacuum,  and  when  distilled  under  30 — 40  mm. 
pressure  yields  hydrocoumarin  and  s-di-o-hydroxy-fi-phenylethylcarb- 
amide ,  CO(NH*CH2,CH2*Cr)H4*OII)2 ;  this  crystallises  in  long  leaflets, 
melts  at  187 — 188°,  and  distils  at  250 — 280°  under  15  mm.  pressure. 
When  heated  with  alcoholic  hydrochloric  acid  in  a  sealed  tube  at 
150 — 160°  for  4  hours,  the  carbamide  is  hydrolysed  to  2-j3-aminoethyl - 
phenol  ( o-hydroxy-fi-phenylethylamine ),  which  is  obtained  as  the  hydro¬ 
chloride,  0H,C6H4,CH2*CH2*NII2>HC1,  crystalling  in  stellate  aggre¬ 
gates  of  rhombic  leaflets  and  melting  at  152 — 153°. 

o  -  Hydroxy -ft-phenylethyltrimethylammonium  iodide ,  C1 1H18ON  I, 
formed  by  warming  the  hydrochloride  with  sodium  and  methyl  iodide 
in  alcoholic  solution,  crystallises  in  prisms,  melts  at  217 — 218°,  and 
when  distilled  with  concentrated  aqueous  sodium  hydroxide  yields 
trimethylamine  and  hydrocoumarone. 

Methyl  o-methoxyphenylpi'opionate ,  OMe*  C6H4*CH2*  CH2#  C02Me, 
formed  by  the  action  of  methyl  sulphate  on  melilotic  acid  in  aqueous 
sodium  hydroxide  solution,  is  a  colourless,  highly  refractive  oil,  which 
boils  at  274 — 275°  under  768  mm.  pressure,  and  when  boiled  with 
hydrazine  hydrate  forms  th e  hydrazide,  OMe*C6H4,CH2*CH2*CO,N2H3  ; 
this  crystallises  in  glistening,  colourless,  delicate  needles  and  melts  at 
83 — 84°.  The  action  of  sodium  nitrite  on  the  hydrazide  in  dilute 
acetic  acid  solution  leads  to  the  formation  of  s-di-o-methoxyphenyl - 
jn'opionylhy  dr  azide,  C20H24O4N2,  which  crystallises  in  long  needles,  melts 
at  1 85 — 1 86°,  and  when  heated  with  methyl  alcoholic  hydrochloric  acid  is 
hydrolysed  to  hydrazine  and  methyl  o-methoxyphenylpropionate.  The 
hydrochloride  of  o-methoxyphenylpropionylhydrazide,  Cl0H14O2N2,HCl, 
crystallises  in  slender,  colourless  needles,  melts  at  166 — 167°,  and 
when  treated  with  sodium  nitrite  in  aqueous  solution  under  ether 
yields  the  azoimide,  which  when  boiled  with  absolute  alcohol  forms  ethyl 
o-metlioxyphenylcarbamate,  0Me*C(.H4*CH2,CH2*NH*C02Et.  This  is  a 
viscid,  colourless  oil,  which  boils  at  200°  under  19  mm.  pressure,  and 
when  heated  with  concentrated  aqueous  ammonia  in  a  sealed  tube 
at  180°  for  5  hours  is  hydrolysed  to  o -methoxy-fi-phenylethylamine, 
OMe*C6H4*CH2*CH2*NH2.  This  base  is  an  oil  which  boils  at 
236 — 237°,  is  easily  soluble  in  ether,  and  absorbs  carbon  dioxide  from 
the  air.  The  hydrochloride ,  C9H130N,HC1,  crystallises  in  long, 
prismatic  plates  and  melts  at  141° ;  the  quaternary  metliiodide , 
C9HnONMe3I,  crystallises  in  needles  and  melts  at  209°.  o-Methoxy- 
styrene,  C9H10O,  formed  by  heating  the  quaternary  iodide  with  sodium 
ethoxide  in  alcoholic  solution  at  100°  under  pressure,  is  a  colourless, 
mobile  liquid,  which  has  a  characteristic,  intense  odour,  and  boils  at 
82 — 83°  under  18  mm.  pressure  (Perkin,  Trans.,  1881,  39,  411). 

o-Methoxybenzaldehyde  and  magnesium  methyl  iodide  react  to  form 
o -metlioxyphenylmethylcarbinol,  C0H12O2,  which  is  an  oil  with  a  pleasant 
odour,  boiling  at  124 — 126°  under  17  mm.  pressure.  When  distilled 
under  the  atmospheric  pressure  or  when  treated  with  dehydrating 
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agents,  the  carbinol  forms  waxy  products  which  are  probably  poly- 
merides  of  o-methoxystyrene.  G.  Y. 


Aromatic  Monosubstituted  Ethylene  Oxides.  Ernest 
Eourneau  and  Marc  Tiffeneau  (Cornpt.  rend.,  1905,  140,  1595 — 1597. 
Compare  this  vol.,  i,  523). — These  substances  are  prepared  by  sub¬ 
mitting  the  monosubstituted  ethylenes  suspended  in  wet  ether  to  the 
action  of  iodine  and  yellow  mercuric  oxide.  The  yield  in  the  following 
cases  varies  from  50  to  100  per  cent,  of  the  theoretical. 


Styrene  oxide, 


CHPh< 


ch2 

o 


. — This  is  an  aromatic  liquid  which 


boils  at  84 — 88°  under  14 — 15  mm.  and  at  188 — 192°  under  atmospheric 
pressure,  lias  a  sp.  gr.  1*067  at  0°  and  1*045  at  24°.  When  heated 
with  metallic  catalytic  agents  at  200°,  it  is  converted  into  the  isomeric 
phenylacetaldehyde.  Sodium  hydrogen  sulphite,  sulphurous  acid, 
silver  nitrate,  and  mercuric  oxide  have  no  action  on  styrene  oxide,  and 
it  is  also  unaffected  by  boiling  dilute  sulphuric  acid.  AUylbenzene 

GIT 

oxide,  CH2Ph*CH<^  2,  boils  at  94—98°  under  15  mm.  pressure. 


CH 

Estragole  oxide,  OMe*C6H4*CH2*CH<^  2,  boils  at  153 — 156°  under 

20  mm.  pressure,  and  has  a  sp.  gr.  1*149  at  0°. 

CHPh 

Phenylpropylene  oxide ,  ^  ^>0,  has  a  SP*  gr-  1'928  at  0°,  boils 

at  90—95°  under  15  mm.  pressure,  and  is  at  the  same  time  partially 
converted  into  the  isomeric  aldehyde.  T.  A.  H> 


Condensation  of  Catechol  with  Ketones.  Rudolf  Fabinyi 
and  Tibor  Szeky  ( Ber .,  1905,  38,  2307 — 2312). — The  compound 
C2iH2404,  prepared  by  the  condensation  of  catechol  with  acetone  by 
heating  with  glacial  acetic  acid  and  hydrochloric  acid  of  sp.  gr.  1*19 
in  a  sealed  tube  at  145°,  crystallises  from  alcohol  in  needles  and  melt3 
and  decomposes  at  314 — 316°.  The  action  is  represented  by  the 
equation  2C6H4(OH)2  +  3COMe2  =  C21H2404  +  3H20.  Its  tetracetyl 
derivative  forms  white  crystals  and  melts  at  174°;  its  tetrabenzoyl 
derivative  separates  from  glacial  acetic  acid  in  glistening  leaflets  and 
melts  at  234°.  Its  Ze£r«6rcmm-derivative,  C91H20O4Br4,  crystallises  in 
needles  and  melts  and  decomposes  at  130°.  Its  tetrcibromotetr acetyl 
derivative  crystallises  in  tiny  leaflets  and  melts  and  decomposes  at 
240°. 

When  oxidised  by  nitric  acid,  the  condensation  product  in  question 
yields  the  compound  C2lH20O4,  which  forms  dark  red  crystals.  The 
tetra-acetyl  and  tetrabenzoyl  derivatives  cannot  be  oxidised  in  a  similar 
manner,  from  which  it  is  concluded  that  the  elimination  of  the  four 
hydrogen  atoms  takes  place  from  the  hydroxyl  groups.  The  tetra- 
bromo -derivative  is  oxidised  to  form  the  compound  C21II1804Br4,  which 
separates  from  nitrobenzene  in  glistening  needles. 

The  compound  C24H30O4,  prepared  by  the  condensation  of  catechol 
with  methyl  ethyl  ketone,  separates  from  glacial  acetic  acid  in 
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leaflets  and  melts  at  302—305°.  Its  teiracetyl  derivative  melts  at 
165—166°. 

The  compound  C27H3604,  prepared  by  the  condensation  of  catechol 
with  diethyl  ketone,  is  formed  in  small  yield. 

Tentative  formulae  are  adduced  for  the  condensation  products 
described.  A.  McK. 

Eugenol  and  Certain  of  its  Derivatives.  George  B.  Frank* 
forter  and  Max  Lando  («/.  Amer.  Chem.  Soc 1905,  27,  641 — 649. 
Compare  Chasanowitz  and  Hell,  Abstr.,  1885,  779). — The  purified 
eugenol  used  in  these  experiments  had  the  following  physical  properties  ; 
boiling  point,  244*5°;  sp.  gr.,  1*0689  at  20°;  nDi  1 ’54437  ;  molecular 
heat  of  combustion,  1304  cal. ;  specific  heat,  0*5024.  The  lithium  and 
lead  derivatives  of  eugenol  are  described. 

By  the  addition  of  bromine  to  a  solution  of  eugenol  in  chloroform 
cooled  to  below  0°,  a  dark,  amorphous  mass  is  obtained.  On  distilling 
this  product  with  steam,  a  residue  is  obtained  consisting  of  hromo - 
eugenol  bromide ,  OMe*C6H2Br(OH)*CH2*CHBrMe,  which  forms  a  nearly 
white,  granular  mass ;  this  substance  is  converted  by  potassium 
hydroxide  into  bromoeugenol  hydroxide ,  Cl0H13O3Br,  which  forms  a 
white,  amorphous  powder  and  melts  at  79 — 82°. 

Tribromoeugenol  bromide ,  C10Hl0O2Br4,  separates  from  alcohol  in 
large,  nearly  colourless,  triclinic  crystals,  melts  at  118*5°,  is  soluble  in 
ether,  insoluble  in  water,  and  is  not  identical  with  the  tetrabromo- 
compound  described  by  Chasanowitz  and  Hell  ( loc .  cit.).  When  this 
substance  is  warmed  with  dilute  potassium  hydroxide,  tribromoeugenol 
hydroxide ,  C10HnO3Br3,  is  obtained  as  a  white,  amorphous  precipitate 
which  is  soluble  in  chloroform  and  melts  at  137°. 

When  chlorine  is  led  into  a  solution  of  eugenol  in  chloroform,  cooled 
by  means  of  a  freezing  mixture,  a  pentachloro-compownii,  C10HgO2Cl5,  is 
obtained  as  a  red,  crystalline  substance  ;  by  the  action  of  zinc  dust 
on  a  solution  of  this  substance  in  90  per  cent,  alcohol,  a  "zinc  compound, 
C20Hi6O4Cl0Zn,  is  produced  as  a  white  powder.  If  the  pentachloro- 
compound  is  treated  with  potassium  hydroxide,  trichloroeugenol 
hydroxide ,  C10HnO4Cl3,  is  obtained  as  an  amorphous,  brown  powder. 

When  sulphur  dichloride  is  added  to  an  ethereal  solution  of  eugenol, 
thiodieugenol  dichloride ,  C20H24O4SCl2,  is  produced  as  a  bright  red 
precipitate.  F.  G. 

Oxides  of  Propenylphenol  Ethers  and  their  Conversion  into 
the  Isomeric  Ketones.  Paul  Horing  (Ber.,  1905,  38,  2296 — 2299. 
Compare  Pond  and  Siegfried,  Abstr.,  1903,  i,  417). — The  action  of 
nitric  acid  on  isosafrole  dibromide  in  glacial  acetic  acid  solution  leads 
to  the  formation  of  niiro- 3  :  k-methylenedioxy-l-fi-bromo-a-acetoxy-Yi - 
propylbenzene ,  CH2I02IC6H2(N02),CH(0Ac)*CHBrMe,  which  melts  at 
113°,  and  is  converted  by  alcoholic  potassium  hydroxide  into  nitroi so- 

CHMe 

safrole  oxide ,  CH2I02!CgH2(N02)*CH<^  ,  melting  at  113 — 114°. 

In  the  same  manner,  when  treated  with  alcoholic  potassium  hydroxide, 
the  a*acetoxy-/?-bromo*derivatives  which  are  formed  by  the  action  of 
sodium  acetate  on  the  di bromides  of  anethole,  isosafrole,  and  their 
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bromo-derivatives,  are  converted  into  the  corresponding  oxides : 

CHMe 

anethole  oxide,  OMe,C6H4,CH<C^  ,  boils  at  132°  under  11  mm. 


pressure  ;  iso safrole  oxide, 


ch,:o,:c«h,-oh<Vhm* 


boils  at 


140 — 142°  under  9  mm.  pressure;  bromoisosafrole  oxide, 

CET2:0.2:C6H2Br-CH<VHMe, 


boils  at  169 — 173°  under  11  mm.  pressure;  dibromoisosafrole  oxide , 
melts  at  134 — 135°.  These  oxides,  which  are  obtained  also  by  the 
action  of  alcoholic  potassium  hydroxide  on  the  /3-bromo-a-hydroxy- 
derivatives  which  are  formed  on  treating  the  corresponding  dibromides 
with  aqueous  acetone,  undergo  isomeric  change  into  the  /3-ketones 
when  distilled  under  the  ordinary  pressure  or  when  warmed  with  dilute 
acids. 

Anethole  ketone,  OMe*C0H4,CH2,COMe,  boils  at  262 — 264°;  iso - 
safrole  ketone,  CH2!02lCfiH3’CH2*00Me,  boils  at  283 — 284°  (compare 
Wallach,  Abstr.,  1904,  i,  753)  ;  brornoisosafrole  ketone, 

0  H2 : 0.2 :  C0H2  Br  •  C  H2  •  C  OM  e , 

melts  at  103°;  dibromo'mosafrole  ketone,  CH2!02!CGHBr2*CH9*C0Me, 
melts  at  116—117°.  G.  Y. 


Reduction  of  Aromatic  Amino-acids  to  the  Corresponding 
Alcohols.  St.  Langguth  (Ber.,  1905,  38,  2062  —  2064.  Compare 
Herrmann,  Annalen,  1864,  132,  75  ;  Mettler,  this  vol.,  i,  436). — 
?w-Aminobenzoic  acid  is  reduced  by  4  per  cent,  sodium  amalgam  in  hot 
hydrochloric  acid  solution  to  m-aminobenzyl  alcohol,  which  melts  at  97°, 
and  can  be  distilled  without  decomposition  in  a  vacuum.  When  diazo- 
tised  and  coupled  with  /3-naphthol  in  alkaline  solution,  7>i-aminobenzyl- 
alcohol  forms  Ya-1iydroxymethylbenzene-azo-fi-naphthol ,  Cl7H1402N2, 
which  crystallises  in  purple-red  needles  and  melts  at  127°. 

m -I odobenzyl  alcohol,  which  is  formed  by  the  action  of  potassium 
iodide  and  powdered  copper  on  diazotised  m-aminobenzyl  alcohol,  is  a 
colourless  oil  which  boils  at  154°  under  10  mm.  pressure. 

The  action  of  cuprous  cyanide  on  m-aminobenzyl  alcohol  leads  to 
the  formation  of  m-methylolbenzonitrile  [ u-hydroxy-m-toluonitrile ], 
OH*CH2*C0H4’ClSr,  which  is  a  colourless  oil ;  it  boils  at  165°  under 
16  mm.  pressure,  and  is  converted  by  aqueous  potassium  hydroxide 
into  m -methylolbenzoic  [ mdiydroxy-m-toluic ]  acid,  OH’CH^CgH^COgH. 
This  forms  a  white,  crystalline  powder,  melts  at  111°,  and  boils  at  190° 
under  11  mm.  pressure. 

o-Aminobenzyl  alcohol  may  be  prepared  by  the  reduction  of  anthr- 
anilic  acid  with  sodium  amalgam  in  hydrochloric  acid  solution,  but  only 
small  quantities  of  y>-aminobenzyl  alcohol  are  obtained  by  the  reduc¬ 
tion  of  y>-aminobenzoic  acid.  G.  Y. 

Synthesis  of  Monohydric  and  Polyhydric  Alcohols.  Yictor 
Grignard  ( Compt .  rend.,  1905,  141,  44 — 46). — The  method  consists  in 
treating  the  haloid  derivatives  of  alcohols  with  mixed  organo- 
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magnesium  compounds ;  thus  in  the  case  of  glycol  chlorohydrin  the 
reaction  represented  by  the  following  equation  takes  place, 

EM gX  +  CH2C1-CH2-0H  -  EH  +  CH2Cl-CH2-OMgX. 

The  complex  so  formed  is  capable  of  reacting  with  a  further  quantity 
of  the  same  or  a  new  organo-magnesium  compound  thus, 

E'MgX'  +  CH2Cl-CH2-OMgX  -  MgX'Cl  +  E'CH2*CH2*OMgX. 

The  first  reaction  takes  place  in  the  cold  and  the  second  while  the 
ether  used  as  solvent  is  being  distilled  off.  The  addition  of  water  to 
the  residue  liberates  the  desired  alcohol.  From  glycol  chlorohydrin, 
phenylethyl  alcohol  and  the  following  alcohols  were  prepared  by  the 
use  of  appropriate  aromatic  organo-magnesium  compounds.  The  yield 
in  each  case  was  about  80  per  cent,  o -Tolylethyl  alcohol  is  an  aromatic 
liquid,  boils  at  119 — 120°  under  14  mm.  and  at  237 — 239°  (corr.) 
under  740  mm.  pressure,  has  a  sp.  gr.  1  020  at  0°  and  1*0095 
at  14*8°/4°  and  nD  1 ’53472  :  the  phenylur ethane  melts  at  67°.  p- 
Tolylethyl  alcohol  boils  at  115 — 116°  under  13  mm.  pressure,  has  a 
sp.  gr.  1*0119  at  0°,  1’0028  at  13°/ 4°,  and  nB  1*52985  :  the  phenyl- 
urethane  melts  at  112°.  p -M ethoxy  phenyl  ethyl  alcohol  has  an  anisedike 
odour,  melts  at  24°,  boils  at  143 — 144°  under  13  mm.  pressure,  and 
gives  a  phenylurethane  which  melts  at  123 — 124°.  a  -  Naphthy  lethyl 
alcohol  melts  at  62°  and  boils  at  186°  under  17  mm.  pressure;  the 
phenylurethane  melts  at  1 1 5°. 

With  glycerol  a-monochlorohydrin,  magnesium  phenyl  bromide 
furnishes  a  viscous  glycol  which  sets  to  a  glassy  solid  at  -  60°,  boils  at 
163 — '165°  under  12  mm.  pressure,  and  gives  an  acetyl  derivative,  which 
boils  at  159 — 161°  under  12  mm.  pressure.  On  oxidation  with  chromic 
acid,  it  yields  acetophenone,  benzoic  acid,  and  phenylacetic  acid,  and  on 
distillation  at  the  ordinary  temperature  undergoes  partial  dehydration, 
forming  hydratropic  acid.  This  product  is  probably  a  mixture  of  the 
expected  glycol,.  CH2Ph*CH(OH)*CH2*OH}  and  Tiffeneau’s  glycol, 
OH’CMePh’CH2-OH. 

Similarly,  when  glycerol  a-monochlorohydrin  is  treated  with  mag¬ 
nesium  ?soamyl  bromide  a  viscous  glycol ,  which  boils  at  128 — 133° 
under  12  mm.  pressure  and  seems  to  have  the  constitution 
CHMe2’CH2*CH2*CMe(OH)*CH2*OH, 
is  the  principal  product.  It  is  probable  that  in  this  case  the  complex 

CH 

first  formed  is  ^  J^>CH*CH2*OMgBr,  and  that  this  becomes 

transformed  into  the  ketone,  CEJ3*CO*CH2*OMgBr,  which  then  reacts 
normally  (Abstr.,  1903,  i,  552).  T.  A.  H. 

A  Dihydric  Alcohol  Related  to  Phytosterol.  TimothLe  Klobb 
(Compt.  rend.,  1905,  140,  1700 — 1701). — The  crystalline  substance 
arnisterol,  obtained  from  Arnica  montana  (Abstr.,  1904,  i,  410),  yields 
derivatives  which  indicate  that  it  contains  two  alcoholic  hydroxyl 
groups.  When  heated  with  acetic  anhydride  at  140 — 150°,  a  diacetyl 
derivative,  C28H44(OAc)2,  is  formed.  This  is  usually  obtained  in  the 
form  of  large  octahedra  (a-acetate)  which  melt  at  181 — 183°  ;  but 
sometimes  long  prisms  (/3-acetate)  are  obtained  which  melt  at 
100 — 1 01°  and  occasionally  an  amorphous  acetate  makes  its  appearance. 
In  benzene  solution  (4  grams  per  100  c.c.),  the  a-acetate  has  a 
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rotation  [a]D  +74 '2°,  and  a  molecular  weight  according  to  cryoscopic 
measurements  equal  to  485  (calculated  498). 

A  dibenzoyl  derivative,  C?sII44(OBz)2,  is  obtained  from  arnisterol 
by  treatment  with  benzoyl  chloride.  It  melts  at  223°  and  is  almost 
insoluble  in  cold  alcohol.  Its  molecular  weight  in  benzene  solution 
was  found  to  be  equal  to  586  (calculated  622). 

A  phenylurethane,  C2SH44(0-C0-NHPh)2,  is  obtained  when  arnisterol 
is  treated  with  phenylcarbimide  in  benzene  solution.  It  can  be 
readily  crystallised  from  boiling  ether,  and  melts  and  decomposes  at 
about  200°.  The  molecular  weight  in  acetic  acid  and  ethylene 
bromide  solutions  when  extrapolated  to  zero  concentration  was  found 
to  be  equal  to  624  and  595  respectively  (calculated  652).  It  appears 
probable  that  arnisterol  is  a  dihydric  alcohol  and  the  name  ccrnidiol  is 
proposed  for  it.  H.  M.  D. 

Action  of  Potassium  Cyanide  on  Potassium  wi-Nitrobenzene- 
sulphonate.  M.  Holleman  ( Bee .  trav.  chim .,  1905,  24,  194 — 208). 
—When  potassium  m-nitrobenzenesulphonate  is  heated  in  closed  tubes 
at  180 — 200°  with  an  aqueous  solution  of  potassium  cyanide,  the 
following  products  are  formed  :  potassium  y>-sulphobenzoate,  potassium 
o-sulphobenzoate,  2amino-4-sulphobenzoic  acid,  6-amino-2-sulphobenzoic 
acid,  and  4-amino-2-sulphobenzoic  acid.  When  the  reaction  is  allowed 
to  proceed  at  100°,  resinous  products  and  amines  are  produced  in  addition 
to  the  potassium  salts  of  o-  and  y>-sulphobenzoic  acids.  No  azoxy- 
compounds  or  hydrazine  derivatives  are  formed  in  either  case.  Lobry 
de  Bruyn’s  explanation  of  the  results  obtained  by  Bichter  in  treating 
m-chloronitrobenzene  with  potassium  cyanide  is  applicable  to  these 
cases  (Abstr.,  1904,  i,  388). 

2- Amino A-sulphobenzoic  acid  decomposes  without  melting  when 
gently  heated  on  platinum  foil  and  dissolves  in  water,  giving  a  blue, 
fluorescent  solution.  When  diazotised  and  combined  with  dimethyl- 
aniline,  it  yields  a  dye  resembling  helianthin  in  colour.  6-A??iino- 2- 
sulphobenzoic  acid  crystallises  in  agglomerations  of  slender  needles  and 
exhibits  reactions  similar  to  those  of  the  foregoing  isomeride. 
4- Amino-2-suIphobenzoic  acid  crystallises  in  fine  needles  and  gives  the 
same  reactions  as  the  two  foregoing  isomerides,  but  its  solution  in 
water  is  not  fluorescent. 

The  diamide of  y>-sulphobenzoic  acid,  NH2*S02*C6H4*C0*NH2,meltsat 
230°.  The  sulphoimide  of  o-sulphobenzoic  acid,  obtained  by  the  action 
of  phosphorus  pentachloride  and  ammonium  carbonate  on  the  acid, 
melts  at  220°. 

When  3-nitro-^-toluenesulphonic  acid  or  m-nitrobenzenesulphon- 
amide  is  heated  with  an  aqueous  solution  of  potassium  cyanide  only 
resinous  products  are  formed.  3-Nitro-jt?-toluenesulphonamide  melts  at 
142'5°  (Otto  and  Gruber  give  128°  as  the  melting  point). 

T.  A.  H. 

Action  of  Thionyl  Chloride  on  Thiobenzamide.  Leon 
Tochtermann  (Bull.  Acad.  Sci.  Cracow ,  1905,  1  —  2.  Compare 

Michaelis,  Abstr.,  1893,  i,  504,  515).- — The  action  of  thionyl  chloride 
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on  benzamide  leads  to  the  formation  of  three  products,  which  are 
separated  by  fractional  crystallisation  from  benzene. 

(1.)  Benzoylthiobenzamide ,  NHBz*CSPh,  is  a  red  substance  which 
melts  at  117°,  is  soluble  in  organic  solvents,  reacts  with  phenyl- 
hydrazine,  and  when  treated  with  silver  oxide  yields  dibenzamide. 

(2.)  A  substance  which  crystallises  in  long,  white  needles,  melts  at 
88 — 90°,  is  indifferent,  and  may  have  the  constitution 


CH2Ph-N< 


N-CPhS 

N*CPhS 


The  third  product,  which  was  formed  in  small  quantity,  could  not 
be  purified.  G.  Y. 


Preparation  of  the  Decomposition  Products  (containing 
Halogens)  from  Piperidine.  Julius  von  Braun  and  Adolph 
Steindorff  (Her.,  1905,  38,  2336 — 2339.  Compare  Abstr.,  1904,  i, 
841,  918,  970,  1019  ;  this  vol.,  i,  206,  341). — An  improved  method 
for  the  preparation  of  benzoybe-chloroamylamide,  NHBz*[CH2]4,CH2C1, 
from  benzoylpiperidine  and  phosphorus  pentachloride,  is  described. 
The  compound ,  2NHBz,[CH9]4,CH9Cl,CaCl2,  formed  by  allowing 
fused  calcium  chloride  to  remain  in  contact  with  an  ethereal  solution 
of  benzoyl-e-chloroamylamide  for  some  time,  forms  a  white  powder 
which  is  stable  in  the  air  and  melts  at  148 — 149°. 

A  mixture  of  benzonitrile  and  ae-dibromopentane  is  formed  when 
benzoylpiperidine  is  distilled  with  phosphorus  bromide.  A  method 
is  described  by  which  the  benzonitrile  may  readily  be  separated 
from  the  mixture.  A.  McK. 


Chloromethoxybenzoic  Acid.  Fritz  Ullmann  and  Hermann 
KirPER  ( Ber 1905,  38,  2120 — 2126.  Compare  preceding  abstract; 
Ullmann,  Abstr.,  1903,  i,  692  ;  Ullmann  and  Schlaepfer,  Abstr., 
1904,  i,  570;  Goldberg,  this  vol.,  i,  59;  Ullmann  and  Lebner, 
ibid.,  i,  289). — When  heated  with  piperidine,  water,  and  copper 
powder  under  pressure  at  160°  for  4  hours,  or  with  dimethylamine, 
water,  and  copper  powder  at  135° — 140°  for  5 — 6  hours,  6-chloro-3- 
methoxybenzoic  acid  yields  5-methoxysalicylic  acid.  Under  similar 
conditions,  o-chlorobenzoic  acid  yields  salicylic  acid. 

2-Phenoxy-5-methoxybenzoic  acid ,  OMe*C0H3(OPh)'CO9H,  is  formed 
by  the  condensation  of  phenol  and  6-chloro-3-methoxybenzoic  acid  by 
means  of  sodium  methoxide  and  copper.  It  crystallises  in  colourless 
leaflets,  melts  at  156°,  and  when  warmed  with  concentrated  sulphuric 
acid  yields  2-methoxyxanthone.  When  warmed  with  aluminium 
chloride  in  xylene  solution,  this  yields  methyl  chloride  and  2-hydroxy  - 
xanthone,  which  crystallises  in  matted,  yellow  needles,  and  melts  at 
240°  (m.  p.  231°;  Kostanecki  and  Rutishauser,  Abstr.,  1892, 
1096). 

2 -j3-Naphthoxy-5-methoxybenzoic  acid ,  C18H1404,  crystallises  in 
stellate  aggregates  of  colourless  needles,  melts  at  160°,  dissolves  in 
concentrated  sulphuric  acid  to  a  colourless  solution,  which  when 
warmed  becomes  brown  with  green  fluorescence,  and  when  treated 
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with  phosphorus  pentachloride  and  aluminium  chloride  in  benzene 
solution  yields  2-me t hox ynaphlhaxanthone , 

XLH .  *C — 0-0  OH ;  CH 

^CH— C-CO'C-CHIC'OMe  ’ 

which  crystallises  in  colourless  needles,  and  melts  at  256°.  With  a 
slightly  larger  proportion  of  aluminium  chloride  and  a  longer  period  of 
heating,  the  product  is  2-hydroxynaphthaxanthone,  Cl7H10O3,  which 
crystallises  in  brown  needles,  melts  at  287—290°,  and  dissolves  in 
dilute  sodium  hydroxide  to  a  yellow  solution,  or  in  concentrated 
sulphuric  acid  to  a  yellow  solution  with  green  fluorescence.  The 
sodium  derivative  crystallises  in  yellow  needles. 

§-Anilino-?>-methoxybenzoic  acid ,  NHPh*C6H3(0Me)*C02H,  is  ob¬ 
tained  by  heating  aniline  and  6-chloro-3-methoxybenzoic  acid  with  a 
small  amount  of  copper  powder,  or  by  boiling  aniline,  potassium 
6-cliloro-3-methoxybenzoate,  potassium  carbonate,  and  copper  powder  in 
amyl  alcohol  solution  in  a  reflux  apparatus.  It  crystallises  in  yellow 
needles,  melts  at  158°,  is  readily  soluble  in  alcohol  or  glacial  acetic 
acid  to  yellow,  or  in  aqueous  alkali  hydroxides  to  colourless  solutions, 
and  when  heated  on  the  water-bath  with  concentrated  sulphuric  acid 
n  7  .7  vNH*  CiCH’CH 

3 -methoxyacmdone,  C6H4<C0_^-CH.y.0Me  •  Thls  crystal- 

lises  in  yellow  needles,  melts  at  282 — 284°,  and  dissolves  in  concen¬ 
trated  sulphuric  acid,  alcohol,  or  glacial  acetic  acid  to  solutions  with 
green,  or  in  benzene  or  toluene  to  solutions  with  blue  fluorescence. 
§-o-MetliOxyanilino - 3 -m  ethoxybenzoic  acid , 

0Me*C6H4*NH*C()H3(0Me),C02n, 

formed  from  o-anisidine  and  «6-chloro-3-methoxybenzoic  acid,  crystal¬ 
lises  in  glistening,  yellow,  prismatic  needles,  melts  at  192°,  and 
dissolves  in  concentrated  sulphuric  acid  to  an  emerald  green  solution, 
which,  on  warming,  becomes  brown  with  green  fluorescence. 

§ -fi- Naphthyl  amino-S -methoxybenzoic  acid, 

C10H7- NH  •  C6H3(OMe)  *  C02H, 

formed  from  /3-naphthylamine  and  6-chloro-3-methoxybenzoic  acid, 
crystallises  in  yellow  needles  and  melts  at  171°.  G.  Y. 


Arylsalicylic  [Aryloxybenzoic]  Acids  and  their  Conversion 
into  Xanthones.  Fritz  Ullmann  and  Marguerite  Zlokasoff  ( Ber ., 
1905,  38,  2111—2119.  Compare  Abstr.,  1904,  i,  417).— Aryloxy¬ 
benzoic  acids  are  formed  by  the  condensation  of  potassium  o-chloro- 
benzoate  with  the  potassium  derivative  of  the  phenol  in  presence  of 
copper  powder.  The  aryloxybenzoic  acids  are  mostly  converted  into 
the  corresponding  xanthones  by  the  action  of  concentrated  sulphuric 
acid. 

o -Tolyloxybenzoic  acid,  C7HyO C6H4*C02H,  crystallises  in  colourless 
needles,  melts  at  133*5°,  and  is  easily  soluble  in  alcohol,  ether,  or 

,0— C:CMe*CH 


benzene.  4-Methylxanthone,  C6H4<^ 


coc:ch— CH’ 


crystallises  in 


white  needles,  melts  at  126°  (m.  p.  105°;  Schoepff,  Abstr.,  1893,  217), 
and  dissolves  in  concentrated  sulphuric  acid  to  a  yellow  solution  with 
green  fluorescence. 


598 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


m -Tolyloxybenzoic  acid  crystallises  in  needles,  melts  at  95°,  and 
forms  l-(or  3-)methylxanthone,  which  crystallises  in  large,  stellate 
aggregates  of  leaflets,  and  melts  at  89 — 91°.  Weber’s  3-methyl- 
xanthone  (Abstr.,  1892,  1092;  compare  Strobach,  Abstr.,  1902,  i, 
171)  was  probably  3  : 5-dimethylxanthone. 

p -Tolyloxybenzoic  acid  forms  large  crystals,  melts  at  1185°,  and  yields 
2-methylxanthone,  which  crystallises  in  large  needles,  melts  at  121° 
(m,  p.  105° ;  Graebe  and  Feer,  Abstr.,  1887,  152),  and  dissolves  in  con¬ 
centrated  sulphuric  acid  to  a  yellow  solution  with  green  fluorescence. 

1:3:  i-Xylyloxybenzoic,  acid  crystallises  in  almost  colourless  needles, 
melts  at  152°,  dissolves  readily  in  alcohol,  ether,  or  boiling  benzene, 
and  forms  2  : 4 -dimethylxanthone,  C15H]202,  which  crystallises  in  large, 
glistening,  transparent  leaflets,  melts  at  152°,  and  dissolves  in  con¬ 
centrated  sulphuric  acid  to  an  intensely  yellow  solution,  with  green 
fluorescence. 

/3-Xaphthyloxybenzoic  acid  crystallises  in  white  needles,  melts  at  124°, 
and  dissolves  in  concentrated  sulphuric  acid  to  a  colourless  solution, 
which  when  warmed  becomes  brownish-yellow  with  a  green  fluor¬ 
escence,  the  /3-naphthoxy-acid  forming  /3-phenonaphthaxanthone  in  a 
20  per  cent,  yield,  the  remainder  being  apparently  sulphonated.  Better 
yields  of  /3-phenonaphthaxanthone  (Kostanecki,  Abstr.,  1892,  1099)  are 
obtained  by  heating  the  /?-naphthoxy-acid  in  benzene  solution  with 
phosphorus  pentachloride  and  with  aluminium  chloride  successively. 

Salicylic  acid  o-methoxy phenyl  ether  forms  small,  almost  colourless, 
glisteping  crystals,  melts  at  112°,  and,  when  heated  in  benzene 
solution  with  phosphorus  pentachloride  and  with  aluminium  chloride 
successively,  yields  4-hydroxyxanthone,  melting  at  241°  (m.  p.  224°, 
Kostanecki  and  Butishauser,  Abstr.,  1892,  1096),  and  4-methoxy- 
xanthone,  melting  at  173°  (m.  p.  165°,  Dreher  and  Kostanecki, 
Abstr.,  1893,  i,  1,  217). 

2-Methoxyxanthone  is  formed  by  the  action  of  concentrated  sul¬ 
phuric  acid  on  the  p-m  ethoxy  phenyl  ether  of  salicylic  acid,  obtained  by 
the  condensation  of  o-chlorobenzoic  acid  with  the  monomethyl  ether  of 
quinol.  G.  Y. 

Action  of  Bromine  on  certain  Non-saturated  Compounds. 

Galeazzo  Piccinini  (Atti  R.  Accad.  Torino ,  1904 — 1905,  40, 
463 — 486). — Many  unsaturated  compounds  are  known  which  are 
stable  towards  bromine,  and  in  these  the  carbon  atoms  connected  by 
the  double  linking  are  generally  attached  to  energetic  electro-negative 
groups ;  the  double  linking  itself  confers  a  negative  character  on  the 
carbon  atoms  on  either  side. 

The  author  has  investigated  the  action  of  bromine  on  certain  un¬ 
saturated  aromatic  cyano-amides.  He  finds  that  the  melting  points  of 
the  bromo-derivatives  prepared  are  higher  than  those  of  the  amides 
themselves  by  an  approximately  constant  amount.  Also,  ethyl  bromo- 
methylenedioxyphenyl-a-cyanoacrylate  and  ethyl  bromodimethoxy- 
phenyl-a-cyanoacrylate  have  melting  points  practically  identical  with 
those  of  the  bromo-aldebydes  to  which  they  give  rise  on  decomposition. 
Further,  halogenated  aromatic  derivatives  are  decomposed  by  aqueous 
or  alcoholic  solutions  of  potassium  hydroxide  if  the  halogen  is  in  the 
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side  chain,  whilst,  if  the  halogen  is  in  the  benzene  nucleus,  reaction 
only  takes  place  if  it  is  near  a  nitro-group. 

a-Cyano-^-piperonylideneacetamide  melts  at  212 — 213°,  and  not  at 
209°  as  previously  stated  (Abstr.,  1904,  i,  91);  it  is  best  prepared  by 
condensing  piperonaldehyde  and  cyanoacetamide  in  presence  of  glacial 
acetic  acid  or  15  per  cent,  aqueous  ammonia.  Its  bromo-derivative, 
melting  at  245°  (loc.  cit .),  yields  bromopiperonaldehyde  when  distilled 
with  sodium  hydroxide  in  a  current  of  steam,  so  that  the  bromine 
atom  must  be  in  the  benzene  nucleus,  the  constitution  being 

C  H2<Q>C(.H2Br  •CH:C(CN)-C°,NH2. 

Bechert  (Abstr.,  1894,  i,  489)  has  erroneously  ascribed  to  a  bromo- 
derivative,  obtained  from  ethyl  methylenedioxyphenyha-cyanoacrylate, 
and  melting  at  131°,  the  formula  CH202'C(jH3*CBr.*C(CN),C0*NH2 ; 
the  author  shows  that  its  constitution  is  expressed  by 

CH202:C6H2Br,CH:C(CN),C02Et. 

^-Hydroxy-m-methoxyphenyba-cyanoacrylamide  yields  a  bromo- 
derivative,  OH-C6H2Br(OMe)*CH:C(CN)-CO*NH2,  which  crystallises 
from  alcohol  in  small,  yellow  leaflets  melting  and  decomposing  at 
234 — 235°,  and  dissolves  in  acetic  acid.  On  oxidation  with  chromic 
acid,  it  yields  bromovanillin. 

Dihydroxyphenyl-a-cyanoacrylamide  yields  a  5romo-derivative, 
C6H2Br(OH)2-CH:C(CN)*CO-NH2,  which  blackens  at  230—235°, 
melts  and  decomposes  at  about  260°,  and  dissolves  in  dilute  potassium 
hydroxide  solution,  giving  a  carmine  solution  turning  yellow  on 
boiling. 

Ethyl  3  :  4 -dimethoxyphenyl -a- cyanoacrylate  yields  a  5ro?/io-deriv- 
ative,  CGH2Br(0Me)2*0HIC(CN)’C02Et,  which  crystallises  from 
90  per  cent,  alcohol  in  shining,  pale  yellow  leaflets,  melting  at  154°, 
and  is  soluble  in  benzene,  acetone,  or  boiling  alkali  solutions.  When 
boiled  with  10  per  cent,  sodium  hydroxide  solution,  it  is  partially  de¬ 
composed,  yielding  bromoveratr aldehyde,  C6H3Br(OMe)2*CHO,  which 
can  also  be  obtained  by  direct  bromination  of  veratraldehyde,  and 
crystallises  from  water  in  slender,  colourless  needles,  melting  at 
151° ;  it  gives  a  yellow,  crystalline  ]?henylhydrazone ,  reduces  ammoniacal 
silver  nitrate  solution,  and  has  the  normal  molecular  weight  in  freezing 
benzene. 

The  bromo-derivative  of  ethyl  cinnamenyl-a-cyanoacrylate, 
CHPhBr*CHBr*CH!C(CN)*C02Et,  melts  at  100°,  and  not  at  95°  as 
stated  by  Bechert  (loc.  cit.) ;  it  has  the  normal  molecular  weight  in 
freezing  benzene,  and  when  oxidised  by  means  of  chromic  acjd  yields 
a/?-dibromo-/I-phenylpropionic  acid.  T.  H.  P. 


Hydrophthalic  Acids  :  Two  New  Hydrophthalic  Anhydrides 

I.  Gino  Abati  and  Luigi  de  Bernardinis  (Rend.  Accad.  Sci.  Fis.  Mat . 
Napoli,  1905,  [iii],  11,  61 — 70). — The  reduction  of  sodium  phthalate 
by  sodium  amalgam  when  heated  yields  the  following  two  anhydrides  : 


cis.A *-Tetrahydrophthalic  anhydride ,  C6H8<^q^>0,  which  crystallises 


from  water  in  shining,  white  scales,  melting  at  70°,  and  is  readily 
soluble  in  alcohol  or  sodium  carbonate  solution  ;  it  has  an  acid  reaction 
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towards  litmus  paper,  and  can  be  titrated  with  standard  alcoholic 
potassium  hydroxide  solution;  by  heating  at  220 — 230°,  it  is  trans¬ 
formed  into  A1-tetrahydrophthalic  anhydride ;  when  neutralised  with 
sodium  hydroxide,  it  is  oxidised  by  permanganate,  although  less  slowly 
than  the  tetrahydrophthalic  acids.  It  gives  a  chromo-derivative, 
CgH10O4Br2,  which  separates  from  aqueous  alcohol  in  whitish  crystals 
melting  at  187°,  and  slowly  reduces  permanganate  solution.  With 


y?-anisidine,  it  gives  a  compound ,  which 


crystallises  from  alcohol  in  white  leaflets,  melting  at  88°. 

Q0 

A1 :  *  -  Dihydrophthalic  anhydride ,  crystallises  from 


alcohol  in  shining,  white  scales  melting  at  58°,  and  is  readily 
soluble  in  ether  or  benzene,  and  slightly  so  in  water ;  it  has  an  acid 
reaction  towards  litmus  paper,  and  dissolves  readily  in  sodium 
carbonate  solution  ;  when  heated  at  about  225°,  it  is  transformed  into 
another  anhydride,  which  could  not  be  purified,  but  on  treatment 
with  y?-anisidine  in  alcoholic  solution  yields  an  imide  melting  at  89°; 
it  is  not  acted  on  by  bromine  or  hydrobromic  acid. 

Besides  the  above  anhydrides,  the  reduction  of  sodium  phthalate  by 
sodium  amalgam  gives  a  small  quantity  of  a  substance  which  melts  at 
174°  and  is  probably  a  hydrophthalic  acid;  on  boiling  with  acetic 
anhydride,  it  yields  a  crystalline  product  melting  at  97 — 98°. 

T.  H.  P. 


Synthesis  of  a- Amino-acids  by  means  of  Ethyl  Phthalimino- 
malonate.  S.  P.  L.  Sorensen  (Zeit.  physiol.  Client 1905,  44, 
448 — 460.  Compare  Abstr.,  1903,  i,  833). — Various  a-amino-acids 
have  been  synthesised  by  the  action  of  different  haloid  derivatives  on 
the  sodio-derivative  of  ethyl  phthaliminomalonate  and  subsequent  hydro¬ 
lysis  with  baryta  and  then  with  hydrochloric  acid.  Phenylalanine  has 
been  obtained  from  benzyl  chloride,  allylglycine  from  allyl  iodide ; 
ornithine  from  y-bromopropylphthalimide  (Abstr.,  1888,  1292); 

a-aminoadipic  acid  from  y-chlorobutyronitrile  (Abstr.,  1890,  1221); 
ac-diaminopimelic  acid  from  trimethylene  bromide ;  aS-diamino-adipic 
acid  from  ethylene  bromide,  and  a-amino- 8-hydroxy  valeric  acid  by 
using  a  large  excess  of  trimethylene  bromide. 

Full  directions  for  the  preparation  of  ethyl  sodiophthaliminomalonate 
are  given.  Good  yields  of  the  synthetical  products  are  only  obtained 
when  the  condensation  proceeds  in  the  absence  of  alcohol,  and  it  is 
essential  that  all  the  reagents  should  be  free  from  water.  J.  J.  S. 

Synthesis  of  Aldehydes  by  means  of  Formic  Acid.  Josef 
Houben  (Che m.  Zeit .,  1905,  29,  667). — The  author  claims  priority 
for  his  work  over  that  of  Zelinski  on  the  same  subject  (ibid.,  1904, 
28,  303).  As  the  result  of  a  number  of  experiments,  the  following 
conditions  were  found  to  give  the  best  yield  of  phenyl  acetaldehyde. 
A  solution  of  60  grams  of  benzyl  chloride  in  200  c.c.  of  ether,  after 
treatment  with  115  grams  of  magnesium,  was  slowly  run  into  10*9 
grams  of  glacial  formic  acid  dissolved  in  100  c.c.  of  ether,  the  mixture 
being  kept  thoroughly  shaken  and  cooled.  After  standing  for  36  hours, 
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it  was  decomposed  with  ice  and  dilute  sulphuric  acid ;  the  ethereal 
extract  from  this  solution  was  shaken  with  sodium  hydrogen  sulphite, 
and  the  resulting  compound,  after  decomposition  with  sodium  carbonate 
and  extraction  with  ether,  yielded  5 '3  grams  of  phenylacetaldehyde 
boiling  at  204 — 209°.  P.  H. 

Decahydro/3-naphthyl  Ketone  and  Decahydro-yS-naphthyl- 
amine.  Henri  Leroux  ( Compt .  rend .,  1905,  141,  46 — 47). — Deca- 
hydro-fd-n aph thy l  ketone ,  C10H16O,  prepaied  by  oxidising  decahydro  /3- 
naphthol  (this  vol.,  i,  278)  with  chromic  acid,  is  a  colourless  liquid 
with  a  strong,  unpleasant  odour;  it  boils  at  116°  under  15  mm. 
pressure,  has  a  sp.  gr.  0  988  at  0°  and  0'979  at  16°,  ?iD  14834  at  16°, 
and  is  slightly  soluble  in  water,  readily  so  in  alcohol  and  ether.  The 
sodium  hydrogen  sulphite  derivative  crystallises  from  water  in  nacreous 
lamellse.  The  semicarbazone  separates  from  alcohol  in  slender  needles 
and  melts  at  195°;  th e  phenylhydrazone  rapidly  becomes  coloured  on 
exposure  to  air ;  the  oxime  forms  small,  colourless  prisms  and  melts  at 
76°  and  on  reduction  with  sodium  and  alcohol  forms  decahydro-fi- 
naphthylamine,  C10Hir*NHo.  This  is  a  colourless  liquid  with  an  unpleas¬ 
ant  odour,  it  distils  at  112°  under  15  mm.  pressure,  and  is  a  strong  base 
absorbing  carbon  dioxide  from  the  air.  The  hydrochloride  forms  small, 
colourless  prisms,  and  the  picrate  is  crystalline  and  melts  at  203 — 204°. 

T.  A.  H. 


Action  of  a  Mixture  of  Glacial  Acetic  Acid  and  Hydriodic 
Acid  on  Quinones.  Kasimir  Lagodzinski  (. Ber .,  1905,  38, 
2301 — 2306.  Compare  Liebermann  and  Mamlock,  this  vol.,  i,  531). 
— When  hydriodic  acid  of  sp.  gr.  1*70  is  added  to  a  boiling  mixture  of 
anthraquinone  and  glacial  acetic  acid,  the  anthraquinone  dissolves  and 
from  the  brown  solution  brown,  glistening  needles  separate  on  cooling. 
When  this  compound ,  the  constitution  of  which  has  not  been  deter¬ 
mined,  is  warmed,  iodine  separates,  the  residue  consisting  of  anthranol 
which  melts  at  154°;  a  similar  change  takes  place  when  the  solution 
of  the  compound  in  ether,  benzene,  or  alcohol  is  heated.  A  mixture 
of  glacial  acetic  acid  and  hydriodic  acid  appears  to  attack  anthranol 
itself. 

By  the  action  of  a  mixture  of  glacial  acetic  acid  and  hydriodic  acid 
on  alizarin,  red,  glistening  needles  of  a  compound  were  obtained, 
whilst  by  the  action  on  phenanthraquinone  dark  brown  crystals  of 
a  compound  separated.  A.  McK. 


Camphoracetic  and  /2-Camphorpropionic  Acids.  Alrin 

Haller  {Compt.  rend .,  1905,  141,  13 — 16.  Compare  this  vol.,  i,  533). 

^  ,  ,  ,  7  ^  TT  .C(C00MeVCH.,*COoMe 

—Methyl  car  boxy  camphor  acetate ,  CsH14<^q  “  "  ,  pre¬ 


pared  by  the  action  of  methyl  iodoacetate  on  methyl  camphorcarboxyl- 
ate  in  presence  of  sodium  methoxide,  is  a  yellow  oil  which  boils  at 
194—196°  under  15  mm.  pressure,  does  not  solidify  above  0°,  has 
[a]B  -f  65°42'  in  alcohol,  and  is  soluble  in  organic  solvents  but  in¬ 
soluble  in  water.  When  heated  with  potassium  hydroxide  in  alcohol, 
it  yields  pot  ssium  camphoracetate,  potassium  carbonate,  and  methyl 
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alcohol,  and  with  sodium  ethoxide  in  alcohol,  a  viscous,  uncrystallis- 
able  acid  from  which  no  homocamphoric  acid  could  be  isolated. 


Camphoracetic  acid, 


c8h14< 


ch-ch2-co2h 

CO 


,  crystallises  from  boiling 


water  in  colourless,  flattened  needles,  melts  at  175°,  and  has  [a]D 
+  70°42'  in  alcohol.  Methylcarboxy-fl-cainphorpropionate , 

,C(C02Me)*CH2*CH2*C02Me 


c8h14< 


CO 


prepared  from  methyl  camphorcarboxylate  and  methyl  /5-iodopropion- 
ate,  is  a  thick,  yellow  oil  which  boils  at  200 — 204°  under  10  mm. 
pressure,  has  [a]D  +  51°22',  and  is  insoluble  in  water  and  alkalis  but 
dissolves  in  most  organic  solvents.  When  hydrolysed  with  potassium 
hydroxide  in  alcohol  or  with  dilute  (10  per  cent.)  sulphuric  acid,  it 


yields  fi-campliorpropionic  acid ,  C8Hlt<^ 


CH-CH2-CH2-C02H 

CO 


This  is 


purified  through  the  lead  salt  and  then  melts  at  52 — 53°,  has  [a]D 
+  45°35'  in  alcohol,  and  is  readily  soluble  in  alcohol  or  ether,  and 
slightly  so  in  water.  These  and  previous  results  indicate  that  methyl 
camphorcarboxylate,  unlike  the  sodium  derivative  of  cyanocamphor, 
always  behaves  as  a  /5-ketone  towards  alkyl  iodides  or  iodo-esters. 

T.  A.  H. 


Alkylthujones  and  Compounds  of  Thujone  (Tanacetone) 
with  Aldehydes.  Albin  Haller  ( Compt .  rend.,  1905,  140, 
1626 — 1631.  Compare  Abstr.,  1904,  i,  600,  and  this  vol.,  i,  214,  and 
Semmler,  Abstr.,  1904,  i,  176). — The  alkylthujones  were  prepared  by 
adding  the  appropriate  alkyl  iodide  to  a  mixture  of  thujone  and  dry 
ether  in  which  the  requisite  quantity  of  sodamide  had  been  dissolved 
previously.  The  products  are  mobile  liquids  having  odours  resembling 


that  of  thujone.  Methylthujone ,  C8H14<^ 


CHMe 

I 

CO 


boils  at  90°  under 


16  mm.  pressure  and  has  [a]D  1 6°16/  at  15°,  and  a  sp.  gr.  0*9102  at 
15°/4°;  the  semicarbazone  crystallises  from  alcohol,  melts  at  164°,  and 
re-melts  at  183 — 184°,  A  small  quantity  of  dimethylthujone  is  also 
formed.  Ethylthujone  distils  at  93 — 96°  under  13  mm.  pressure,  has 
[cl]d  —  48°23'  at  15°,  and  a  sp.  gr.  0*9155  at  15°/4°  and  yields  a  semi¬ 
carbazone ,  which  crystallises  in  small  needles,  melts  at  131°,  and  re¬ 
melts  at  171°.  Propylthvjone  boils  at  107 — 110°  under  16  mm.  pres¬ 
sure,  has  [a]D  -  48°28'  at  15°,  and  a  sp.  gr.  0  9102  at  15°/4°;  the 
semicarbazone  resembles  that  of  ethylthujone  and  melts  at  164 — 168°. 
AUylthujone  distils  between  108°  and  110°  under  15  mm.  pressure,  has 
[a]D  —  50°47'  at  15°,  and  a  sp.  gr.  0*9254  at  15°/4°,  and  furnishes  a 
semicarbazone ,  which  crystallises  in  needles,  melts  at  130 — 131°,  and 
re-melts  at  150 — 151°.  It  was  observed  that  by  the  action  of  sodamide 
on  thujone  alone  a  reduction  in  the  value  of  the  rotatory  power  was 
produced,  consequently  no  deductions  as  to  the  effect  of  the  introduc¬ 
tion  of  alkyl  groups  on  the  value  of  the  rotatory  power  can  be  deduced 
from  the  specific  rotations  now  recorded. 

Benzylidenethujone,  prepared  by  Semmler’s  process  (Abstr.,  1904, 
i,  176),  has  [a]D— 590°8r  in  alcohol  at  15°.  Anisylidenethujone , 
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C!CH-C6H4-OMe 

C8  U<CQ 


,  crystallises  in  small,  white  needles,  melts  at 


85°,  boils  at  223 — 224°  under  14  mm.  pressure,  and  has  [a]D  -  829°3'  in 
alcohol  at  15°.  Piper onylidenethuj one  crystallises  in  small,  white  scales 
which  become  yellow  on  exposure  to  light,  melts  at  114°,  and  has  [a]D 
-  765°  in  alcohol  at  15°.  The  high  specific  rotations  of  these  substances 
afford  further  evidence  of  the  influence  of  ethylenic  linkings  in  in¬ 
creasing  the  values  of  this  constant  (compare  Abstr.,  1903,  ii,  622). 

Piperonylideneisothujone ,  similarly  prepared  from  isothujone,  crystal¬ 
lises  in  faintly  yellow,  flattened  needles,  melts  at  131 — 132°,  and  is 
optically  inactive.  T.  A.  H. 


TerpineneNitrosite.  T.  Amenomiya  ( Ber .,  1905,  38,  2020 — 2021). 
— When  nitric  acid  of  sp.  gr.  1*4  is  warmed  with  a  solution  of 
terpinene  nitrite  in  glacial  acetic  acid  and  the  product  poured  into 
water,  yellow  crystals  of  the  compound  C10H15O6lSr3,  melting  at 
about  73°,  are  formed.  By  the  action  of  aniline  on  it,  the  compound 
Ci6H2i<34N3  is  formed  and  separates  from  alcohol  in  yellow  needles, 
melting  at  145°.  The  reaction  probably  proceeds  according  to  the 
equation  C10H15O6N3  +  C6H7N  -  C16H2104N3  +  HN02.  A.  McK. 

Ginger  Grass  Oil.  Heinrich  Walbaum  and  O.  Huthig  (J.  pr. 
Chem.j  1905,  [ii],  71,  459 — 473.  Compare  this  vol.,  i,  53 ;  Gildemeister 
and  Stephan,  Abstr.,  1897,  i,  81  ;  Schimmel  &  Co.,  Abstr.,  1904, 
i,  603  ;  this  vol.,  i,  536). — The  constants  for  commercial  ginger  grass 
oil  lie  within  the  following  limits;  sp.  gr.  0*9277 — 0*9458  at  15°; 
aD  ~29°25'  +  22°40' ;  saponification  number  0*9 — 3*2;  saponification 
number  after  acetylation  130 — 172  ;  ester  number  9*5 — 24.  The  oil 
boils  at  50 — 100°  under  5*6  mm.  pressure  ;  the  lowest  boiling  fractions 
contain  cZ-a-phellandrene,  dipentene,  and  cMimonene ;  the  fractions 
boiling  at  80 — 90°  contain  an  aldehyde,  C10H16O,  which  is  isolated  as 
the  sodium  hydrogen  sulphite  compound ;  the  fraction  boiling  at 
80 — 83*5°  contains  also  i-earvone;  whilst  geraniol  and  dihydrocuminol 
are  found  principally  in  the  fractions  boiling  at  85 — 95°. 

The  aldehyde ,  C]0H1(JO,  occurs  in  the  ginger  grass  oil  to  the  extent  of 
about  0*2  per  cent.  ;  it  is  a  colourless  oil,  with  an  odour  resembling 
that  of  heptaldehyde  or  of  citronellal,  boils  at  76 — 78°  under  5  mm., 
or  at  221—224°  under  754  mm.  pressure,  has  a  sp.  gr.  0  9351  at  15°, 
aD  ±0°,  and  nD  1*47348  at  20°.  The  semicarbazone,  CnH19ON3,  melts 
at  169 — 170°;  the  oxime  melts  at  115 — 116°;  the  phenylhydrazone 
melts  at  63°;  the  semioxamazone  melts  at  244 — 245°;  the  derivative 
with  naphthacinchonic  acid  melts  at  261°.  The  aldehyde  is  slowly 
oxidised  on  exposure  to  the  air,  more  quickly  by  treatment  with  silver 
oxide,  to  the  acid  C10Hlt5O2,  which  crystallises  in  leaflets,  melts  at 
106 — 107°,  boils  at  133 — 135°  under  4  mm.  pressure,  and  when 
treated  with  bromine  in  chloroform  solution  forms  a  dibromide , 
Ci0H16O2Br2 ;  this  crystallises  in  glistening  leaflets  and  melts  at 
116 — 117°.  The  same  acid  is  obtained  on  acidification  of  the  pro¬ 
duct  of  alkaline  hydrolysis  from  ginger  grass  oil.  The  acetate ,  obtained 
by  reducing  the  aldehyde  with  zinc  dust  and  glacial  acetic  acid,  is  a 
liquid  with  a  fruity  odour ;  it  boils  at  98 — 102°  under  4  mm.  pressure, 
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and  on  hydrolysis  yields  the  alcohol  C10H18O,  which  is  a  viscid  oil 
having  a  pleasant  odour.  It  boils  at  89 — 91°  under  4  mm.,  or  at 
236 — 238°  under  755  mm.  pressure,  has  a  sp.  gr.  0*9419  at  15°,  aD  ±0°, 
and  wD  1*48652  at  22°.  The  phenylur ethane,  formed  by  the  action  of 
phenylcarbimide  on  the  alcohol,  melts  at  100 — 101°;  the  diphenyl- 
urethane,  formed  by  the  action  of  diplienylcarbamic  chloride  and  pyridine 
on  the  alcohol,  melts  at  84 — 86°. 

Geraniol  and  dihydrocuminol  are  separated  partially  by  treatment 
with  calcium  chloride  or  with  phthalic  anhydride,  as  dihydrocuminol 
does  not  combine  with  either  of  these  reagents  ;  on  the  treatment  of 
the  impure  dihydrocuminol  with  90  percent,  formic  acid,  the  remainder 
of  the  geraniol  is  converted  into  terpene  or  polyterpenes,  whilst  only 
a  small  fraction  of  the  dihydrocuminol  is  converted  into  p-cymene.  A 
laevorotatory  ginger  grass  oil  yielded  dihydrocuminol  which  boils  at 
92 — 93  5°  under  5  mm.,  or  at  226 — 227°  under  767  mm.  pressure,  and 
has  a  sp.  gr.  0*9510  at  15°,  aD  -  1 3°1 8',  and  nD  1*49629  at  20°. 

The  ^-cymene  formed  from  dihydrocuminol  boils  at  175 — 176°,  and 
has  a  sp.  gr.  0*8608  at  15°,  aD  +0*4°,  and  nD  1*48935  at  20°.  When 
dihydrocuminol  is  heated  with  zinc  chloride  or  pyruvic  acid,  in  addition 
to  ^>-cymene,  there  is  obtained  a  product  which  has  an  odour  resembling 
that  of  pinol,  boils  at  185- — 200°,  and  forms  a  crystalline  additive 
product  with  iodine  melting  at  169 — 170°. 

Oxidation  of  dihydrocuminol  with  4  per  cent,  potassium  perman¬ 
ganate  solution  leads  to  the  formation  of  terephthalic  and  /ehydroxy- 
fsopropylbenzoic  acids,  but  with  1  per  cent,  solution,  to  the  formation 
of  a  glycol  which  could  not  be  crystallised. 

Dihydrocuminaldehyde,  O10H14O,  boils  at  85°  under  4  mm.,  or  at  235° 
under  755  mm.  pressure,  and  has  a  sp.  gr.  0*9698  at  15°,  aD  -  37°54', 
and  nD  1*50702  at  20°.  The  semicarbazone  melts  at  198 — 198*5°;  the 
semioxamazone  melts  at  228°. 

Dihydrocuminic  acid,  formed  from  dihydrocuminol,  crystallises  in 
leaflets  and  melts  at  130 — 131°,  but  is  not  identical  with  Baeyer  and 
Yilliger’s  acid  obtained  from  nopic  acid  (Abstr.,  1896,  i,  622),  as  it 
forms  a  hydrobromide  melting  at  175°.  This  is  isomeric,  and  not 
identical  with  Baeyer  and  Yilliger’s  bromotetrahydrocuminic  acid  ( loc . 
cit .). 

On  acetylation  of  dihydrocuminol  with  acetic  anhydride  and 
distillation  of  the  product,  there  was  obtained  a  fraction  containing 
97*71  per  cent,  of  the  acetate ,  C10H16O.Ac  ;  this  boiled  at  90  —  91° 
under  4  mm.  pressure,  and  had  a  sp.  gr.  0*9725  at  15°,  aD  -  4°30', 
nD  1*47615  at  20°,  and  an  ester  number  282. 

Reduction  of  dihydrocuminol  with  sodium  in  amyl  alcoholic  solution 
leads  to  the  formation  of  tetrahydrocuminol  which  boils  at  79 — 80° 
under  5  mm.  or  at  216 — 218°  under  the  ordinary  pressure,  has  a  sp.  gr. 
0*9419  at  15°,  and  forms  a  phenylur  ethane,  C^H^C^ISF,  melting  at 
85—86°.  G.  Y. 

Pyrogenetic  Decomposition  of  Lac  Resin.  Alexander  Etard 
and  E.  Wall£e  ( Comjjt .  rend.,  1905,  140,  1603—1606). — When  lac 
resin  is  submitted  to  destructive  distillation,  it  furnishes  22  per  cent, 
of  a  light  “coke”  apparently  derived  from  starchy  matter,  6  per  cent,  of 
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gas,  52  per  cent,  of  a  yellow  oil,  and  20  per  cent,  of  an  aqueous 
distillate.  The  oil  contains,  in  addition  to  oleic  acid  and  small 
quantities  of  hexoic  and  sebacic  acids,  the  following  neutral  substances  : 
a  terpene,  apparently  of  the  dipentene  group,  boiling  at  170 — 175°  ;  a 
terpenic  hydrocarbon  which  is  greenish-blue  in  colour  and  boils  at 
235 — 240°  ;  a  paraffin,  C32H6f),  which  crystallises  in  colourless  spangles, 
melts  at  61  —  62°,  boils  at  360°,  and  resembles  the  hydrocarbons  found 
in  association  with  chlorophyll ;  and  a  poly  terpene  which  boils  at  310°. 
These  results  indicate  that  lac  resin  may  be  composed  of  a  series  of 
unstable  oleates  of  polyterpenes.  T.  A.  H. 

Brazilin  and  Heematoxylin.  Josef  Herzig  and  Jacques  Pollak 
(Ber.,  1905,  38,  2166—2168.  Compare  Abstr.,  1903,  i,  270,  713  ; 
1904,  i,  81,  908  ;  Gilbody  and  Perkin,  Trans.,  1902,  81,  1040). — 
Trimethylbrazilone,  when  heated  on  the  water-bath  with  an  excess  of 
phenylhydrazine  and  glacial  acetic  acid,  yields  a  phenylhydrazine 
derivative,  C22H13ON2(OMe)3.  It  crystallises  from  ethyl  acetate  in 
slender,  yellow  needles,  melts  at  239 — 242°,  and  cannot  be  acetylated. 
At  higher  temperatures,  the  product  is  Gilbody  and  Perkin’s  deoxy- 
trimethylbrazilone,  which  melts  at  165—168°  and  not  at  173°. 

No  corresponding  nitrogen  derivative  has  so  far  been  obtained  from 
tetramethylhsematoxolone.  When  this  compound  is  heated  on  the 
water-bath  with  glacial  acetic  acid  and  phenylhydrazine,  the  product  is 
deoxytelrcmiethylhcematoxolone,  C16H180(0Me)4.  It  crystallises  from 
benzene  in  colourless  needles  and  melts  at  170 — 175°.  J.  J.  S. 


Oxonium  and  Ammonium  Salts.  Arthur  Hantzsch  ( Ber ., 
1905,  38,  2143—2154). — Electrical  conductivity  determinations  of 
dimethylpyrone  hydrochloride  and  sulphate  indicate  that  these  salts 
are  practically  completely  hydrolysed  in  aqueous  solution.  The  values 
for  solutions  of  the  salts  are  smaller  than  the  conductivity  values  for 
solutions  of  the  free  acid  of  equivalent  strength,  especially  in  the  case 
of  concentrated  solutions  of  the  sulphate.  This  is  not  attributed  to  the 
presence  of  definite  amounts  of  pyronium  salt  in  the  solution,  since 
sucrose,  chloral  hydrate,  and  dextrose  produce  a  similar  lowering  on 
the  conductivity  of  solutions  of  hydrochloric  and  sulphuric  acids. 


Oxonium  salts  of  the  type  C6H4<^q^^CgH4  or 


C6H 


A'-> 

OX7 


4\ 


are  somewhat  more  stable  but  are  also  readily  decomposed  by  water. 
The  tendency  of  quadrivalent  oxygen  to  form  salts  and  bases  is  thus 
extremely  small  compared  with  the  same  tendency  of  quinquevalent 
nitrogen.  Attempts  have  been  made  to  distinguish  between 

Bernthsen’s  ammonium,  NH2C1!C6H3<^  ,>CGH4,  and  Kehrmann’s 
thionium  formula,  NH2,C6H3^g^,|^>CGII4,  for  thiazine  dyes  and 


corresponding  oxazine  salts  (Abstr.,  1902,  i,  566).  Kehrmann’s 
observations  on  the  readiness  with  which  the  bases  can  be  diazotised 
are  not  regarded  as  incompatible  with  the  ammonium  formula.  All 
these  salts  are  much  more  stable  than  the  oxonium  salts,  but  no 
conductivity  determinations  could  be  made  on  account  of  the  fact  that 
they  are  so  sparingly  soluble.  As  examples  of  soluble  aminophenaz- 
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thionium  salts,  methylene-blue  and  Lauth’s-violet,  and  of  soluble 
aminophenoxazonium  salts,  Meldola’s  blue,  have  been  selected.  The 
results  of  conductivity  determinations  show  that  the  salts  are  not 
hydrolysed  to  any  appreciable  extent,  in  fact  to  about  the  same  extent 
as  ammonium  or  potassium  chloride,  and  the  values  obtained,  especially 
with  Meldola’s  blue,  correspond  closely  with  those  previously  given  for 
pararosanilinium  chloride  (Hantzsch  and  Osswald,  Abstr.,  1900,  i,  256). 
The  conductivities  of  solutions  obtained  by  mixing  the  above  salts  with 
equivalent  amounts  of  sodium  hydroxide  have  been  determined.  With 
Meldola’s  blue,  the  colour  is  almost  instantaneously  destroyed  and  the 
value  for  the  conductivity  is  practically  that  of  pure  sodium  chloride 
of  equivalent  concentration,  thus  indicating  that  the  ammonium  base  is 
instantaneously  isomerised  to  the  phenol 

NMe2-C6H3<g^>C(.H3-OH. 

The  base  from  Lauth’s- violet  is  somewhat  more  stable,  and  the  value 
of  the  conductivity  falls  to  that  of  sodium  chloride  only  after  some 
28  hours.  The  methylene-blue  base,  on  the  other  hand,  is  perfectly 
stable  ;  the  conductivity  of  the  solution  obtained  on  the  addition  of  an 
equivalent  of  alkali  to  its  salts  remains  constant,  v  — 256,  jx  for 
ammonium  base  =148,  since  the  ammonium  base  cannot  undergo 
intramolecular  rearrangement. 

The  conclusion  is  drawn  that  on  the  whole  the  facts  are  more  in 
harmony  with  the  ammonium  than  with  the  oxonium  and  thionium 
formulae  for  the  oxazine  and  thiazine  dyes,  since  it  is  difficult  to  see 
why  the  introduction  of  amino-groups  into  an  extremely  unstable 
oxonium  or  thionium  salt  should  render  it  as  stable  and  as  little 
hydrolysed  as  ammonium  chloride.  Similar  arguments  are  used  with 
reference  to  catbonium  salts,  and  in  reply  to  Baeyer  (this  vol.,  i,  281) 
it  is  pointed  out  that  the  coloured  sulphate  from  colourless  ^-tri- 
halogen  triphenylcarbinol  may  have  an  ortho-quinonoid  structure 
although  a  para-quinonoid  formula  is  impossible.  J.  J.  S. 

Fisetin  Derivatives  containing  less  Oxygen.  J.  Berstein, 
C.  Frasciiina  and  Stanislaus  von  Kostanecki  (7?er.,  1905,  38, 
2177 — 2182). — 2' -Hydroxy-3  :  k-dimethoxychalkone,  prepared  by  con¬ 
densing  veratraldehyde  with  o-hydroxyacetophenone,  crystallises  from 
alcohol  in  orange-yellow  plates  melting  at  115°.  The  alcoholic  solution, 
when  heated  with  hydrochloric  acid,  is  converted  into  3' :  4 ' -dimethoxy- 
flavctnone,  which  crystallises  in  colourless  plates  melting  at  123 — 125°, 
dissolves  in  alcoholic  sodium  hydroxide  with  an  orange  yellow,  and  in 
sulphuric  acid  with  an  orange-red,  coloration.  3-Bromo-3' :  4' -dimethoxy- 
Jlavanone ,  prepared  by  bromination  in  disulphide  solution,  forms 
colourless  prisms  which  melt  and  decompose  at  160°.  3'  :4 '  -  Dimethoxy- 
jlavone ,  formed  by  the  action  of  concentrated  potassium  hydroxide  on 
the  preceding  compound,  separates  from  alcohol  in  colourless  needles 
melting  at  154 — 155°;  it  dissolves  in  sulphuric  acid  with  a  yellow 
coloration,  and  the  dilute  alcoholic  solution  has  an  intensely  violet 
fluorescence. 

3' -4' -Dihydroxyjiavone  crystallises  in  bright  yellow  prisms  melting  at 
243° ;  it  dyes  cotton  yarn  bright  yellow  with  aluminium  mordants  and 
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grey  to  black  with  iron  mordants.  3' :  4' -Diacetoxyflavone, 

C15H802(0Ac)2,  crystallises  in  colourless,  glistening  needles  melting 
at  171°.  3-Isonitroso-3'  :  4' -dimethoxyjlavanone,  prepared  by  the  action 
of  amyl  nitrite  and  hydrogen  chloride  on  the  dimethoxyflavanone, 
crystallises  from  benzene  in  colourless  rosettes  of  needles  ;  it  gives 
orange-yellow  shades  with  cobalt  mordants. 

3' :  4 '-Dimethoxyflavonol  crystallises  in  large,  yellow  needles,  melts  at 
199 — 200°,  and  gives  an  intense  yellow  coloration  with  sulphuric  acid  ;  it 
forms  a  sparingly  soluble  yellow  sodium  salt.  Acetyl-3 ' :  4 '-dimethoxy- 
Jlavonol,  0Ac*C15H^02(0Me)2,  separates  from  dilute  alcohol  in  long, 
colourless  needles  melting  at  130 — 131°.  3' :  4 ' -Dihydroxyjlavonol  results 
from  the  action  of  hydrogen  iodide  on  the  foregoing  ;  it  crystallises  in 
short,  broad,  yellow  needles  melting  and  decomposing  at  303°,  gives  a 
yellowish-red  coloration  with  sodium  hydroxide,  and  dyes  orange- 
yellow  with  aluminium  and  grey  to  black  with  iron  mordants.  Acetyl - 
3' :  k'-diacetoxyflavonol  forms  colourless  needles  melting  at  199 — 200°. 
The  whole  of  the  14  hydroxy-derivatives  of  flavone  have  now  been 
described.  E.  F.  A. 


Pyranic  [Xanthyl]  Phenols.  Robert  Fosse  and  A.  Robyn 
( Compt .  rend.,  1905,  140,  1538 — 1540.  Compare  Abstr.,  1904, 
i,  83,  336). — The  dinaphthaxanthyl  phenols  already  described  are 
insoluble  in  aqueous,  but  soluble  in  alcoholic,  alkali  hydroxides.  This 
anomalous  behaviour  of  the  hydroxyl  group  is  probably  due  to  an 
intermolecular  neutralisation,  the  compound  being  an  oxygen  salt 

h.vi„6  or 

R - OH  R - O 


In  the  present  paper,  the  condensation  products  of  dinaphthaxan- 
thonium  salts  with  resorcinol,  pyrogallol,  and  m-diethylaminophenol 
are  described.  1  :  3-Dihydroxy -4  :  3-hisdinaphthaxanthyl  benzene , 

ch<C(0H)-C(C21H180)> 

u  ^'C(oh):c(c21h13o)'^u±±’ 

obtained  from  dinapbthaxanthonium  bromide  and  resorcinol,  crystal¬ 
lises  from  ethyl  acetate,  decomposes  without  meltiDg,  and  is  insoluble  in 
aqueous,  but  soluble  in  alcoholic,  alkali  hydroxides  ;  the  diacetyl  deriv¬ 
ative  forms  small,  white  crystals,  which  decompose  without  previous 
fusion.  1:3:  5-Trihydroxy-2  :  4  :  3-tridinaphthaxanthyl  benzene , 


crystallises  from  acetic  acid  in  beautiful,  colourless  needles,  decomposes 
without  fusion,  is  soluble  in  alcoholic,  and  insoluble  in  aqueous 
alkali  hydroxides;  it  yields  a  triacetate ,  which  melts  at  270°  and 
crystallises  from  toluene  in  beautiful,  white  crystals.  1  :  5-Dihydroxy - 
Z-dinaphthaxanthylbenzene ,  0H*C6H3,C21H130,  decomposes  below  300°, 
is  soluble  in  aqueous  alkali  hydroxides,  and  yields  a  diacetyl  derivative 
which  melts  at  230 — 231°  and  crystallises  from  toluene  in  white 
crystals.  I -IIydroxy-3-diethylaminoAz :  6-bis dinaphthaxanthyl  benzene , 
0H*C6H2(C2lH130)2*NEt2,  obtained  from  dinaphthaxaDthonium 
bromide  and  m-diethylaminophenol,  forms  small  crystals  becoming 
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violet,  melts  at  250 — 252°,  and  is  soluble  in  alcoholic  but  insoluble  in 
aqueous  alkali  hydroxides.  M.  A.  W. 

Dinaphthapyranic  [Dinaphthaxanthyl]  Derivatives  contain¬ 
ing  Nitrogen.  A.  Bobyn  ( Gompt .  rend.,  1905,  140,  1644.  Compare 
Fosse,  Abstr,,  1904,  i,  337). — Aminophenyldinaphthaxanthen , 

NH2-C0H4-CH<£*°Jb>O, 

Won6 

prepared  by  condensing  aniline  with  dinaphthaxanthonium  hydro¬ 
bromide  (loc.  cit.),  forms  colourless  crystals,  melts  and  decomposes  at 
250—253°,  is  soluble  in  benzene  and  insoluble  in  alcohol,  o -Aminotolyl- 
dinaphthaxanthen ,  similarly  prepared,  resembles  the  foregoing  and 
melts  at  270 — 271°;  the  isomeride  derived  from  ^5-toluidine  melts  at 
232 — 2  3  3°.  m-^4  minotol  ylbisdinaphthaxanthen, 

nh2-c7h  Jch<°io!J«>o]  , 

.  L  >v'iOrL6  J  2 

melts  at  2/5  and  is  less  soluble  in  benzene  than  the  foregoing. 
a -Naphthylaminodinaphthaxanthen  forms  slightly  coloured  crystals  and 
melts  at  255—260°.  T.  A.  H. 

Action  of  Methyl  Iodide  on  Sparteine.  Charles  Moureu  and 
Am  and  Valeur  ( Gompt .  rend.,  1905,  140,  1601 — -1603.  Compare 
Abstr.,  1903,  i,  717 ;  1904,  i,  187 ;  Wackernagel  and  Wolffenstein, 
1903,  i,  917;  Willstatter  and  Marx,  1904,  i,  613  ;  Semmler,  1904,  i, 
685  ;  Scholtz  and  Pawlicki,  1904,  i,  1045). — When  a  mixture  of 
sparteine,  methyl  iodide,  and  methyl  alcohol  after  remaining  for  24 
hours  is  heated  for  one  hour,  a  mixture  of  two  methiodides  is  produced. 
a-Sparteine  methiodide  is  identical  with  Bamberger’s  substance  (Abstr., 
1887,  163)  ;  a  -sparteine  methiodide  was  not  obtained  free  from  the 
a-isotneride,  but  is  distinguished  from  it  in  being  more  soluble  in  water 
and  in  having  a  higher  specific  rotation,  [a,]D  —  3 6 '9°. 

The  formation  of  sparteine  methiodide  hydriodide  in  Scholtz  and 
Pawlicki’s  experiments  is  due  to  the  liberation  of  hydrogen  iodide  by 
the  interaction  of  the  methyl  iodide  and  methyl  alcohol  used.  In  this 
case  hydriodides  of  the  two  isomeric  methiodides  are  formed.  The  salt 
of  the  a-methiodide  has  [a]D  -  17'1°  in  water,  and  the  best  preparation 
of  the  hydriodide  of  the  a -isomeride  obtained  had  [a]D  —  46'3°.  A 
small  quantity  of  sparteine  hydriodide  [a]D  —  11*06°  in  methyl 
alcohol)  is  also  formed  in  this  reaction.  T.  A.  H. 

Stereoisomerism  of  Sparteine  Methiodides.  Charles  Moureu 
and  Amand  Yaleur  ( Gompt .  rend.,  1905,  140,  1645 — 1647).— When 
either  of  the  two  isomeric  sparteine  methiodide  hydriodides  produced  by 
Scholtz  and  Pawlicki’s  process  (Abstr.,  1904,  i,  1045,  and  preceding 
abstract^  is  heated,  it  yields  methyl  iodide  and  sparteine  hydriodide, 
the  only  difference  being  that  the  a '-isomeride  undergoes  this  decom¬ 
position  at  a  slightly  lower  temperature  than  the  salt  of  the  a-meth¬ 
iodide.  Further,  when  sparteine  hydriodide  is  heated  with  excess  of 
methyl  iodide  at  136°  a  mixture  of  the  two  sparteine  methiodide 
hydriodides  is  formed.  These  observations  indicate  that  these  two 
substances  are  stereoisomerides,  and  that  in  both  salts  the  methyl 
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iodide  is  attached  to  the  same  nitrogen  atom  and  the  hydrogen  iodido 
to  the  other.  T.  A.  H. 

Action  of  Ethyl  Iodide  on  Sparteine.  Charles  Moureu  and 
Amand  Valeur  ( Compt .  rend.,  1905,  141,  49 — 51.  Compare  Scholtz 
and  Pawlicki,  Abstr.,  1904,  i,  1045,  and  preceding  abstracts). — When 
sparteine  reacts  with  ethyl  iodide  in  the  absence  of  any  solvent, 
sparteine  hydriodide  is  formed  and  ethylene  liberated.  When  ethyl 
alcohol  is  employed  as  a  solvent,  the  reaction  proceeds  slowly  in 
the  cold,  and  more  rapidly  on  heating  in  a  reflux  apparatus  or 
in  closed  tubes.  In  the  last  two  cases  the  products  are  sparteine 
hydriodide  and  two  isomeric  sparteine  ethiodides  partly  free  and  partly 
in  the  form  of  their  hydriodidesc  One  of  the  sparteine  ethiodides 
crystallises  in  truncated  tetrahedra,  is  slightly  soluble  in  cold  water 
and  more  soluble  in  warm  water  or  methyl  alcohol,  and  has 
[a]D  —  25°42'  in  methyl  alcohol.  The  hydriodide  of  this  form  crystal¬ 
lises  from  a  mixture  of  methyl  alcohol  and  acetone  and  has  [a]D  —  16°8/ 
in  water,  and  on  treatment  with  alkalis  yields  sparteine  ethiodide,  not 
sparteine  as  Bamberger  supposed  (Abstr.,  1887,  163).  The  isomeric 
ethiodide  is  very  soluble  in  cold  water  and  has  [a]D  -  38°4'. 

The  sparteine  ethiodide  hydriodide  obtained  by  Mills  and  later  by 
Bamberger  (loc.  cit.)  is  probably  a  mixture  of  the  salts  of  the  two 
isomeric  ethiodides. 

Ethyl  iodide  does  not  combine  with  snarteine  hydriodide. 

T.  A.  H. 

Condensation  of  Nitromethane  with  Derivatives  of 
Alkylated  Aminometbyl  Alcohol.  Louis  Henry  (Ber.,  1905, 
38,  2027—2031). — When  nitromethane  is  condensed  with  1 -hydroxy  - 
methylpiperidine,  the  compound  formed  has  the  formula 

N02-CR(CH2-C6NH10).2, 

and  not  NO2*C(CH2*C5NH10)3  as  was  formerly  supposed  by  the 
author  [Bull.  Acad .  roy.  Bely .,  1896,  [iii],  32,  33). 

The  compound  N02*CH(CH2‘NMe2)2,  formed  by  the  condensation 
of  nitromethane  with  dimethylaminomethyl  alcohol,  crystallises  in 
nacreous  leaflets  and  melts  at  56 — 57°. 

The  compound  OH,CH2,C(CH2*C5lSrH10)2*NO9,  formed  by  the  action 
of  formaldehyde  on  the  compound  NO2*CH(CH2*C5NH]0)2,  melts  at 
101 — 102°.  It  may  also  be  formed  by  the  action  of  piperidine 
(1  mol.  or  2  mols.)  on  the  product  resulting  from  the  action  of 
formaldehyde  (3  mols.)  on  nitromethane  (1  mol.)  or  by  the  action  of 
1-hydroxymethylpiperidine  on  nitroethyl  alcohol.  An  isomeride, 
melting  at  78 — 79°  and  crystallising  from  ether  in  needles,  is  formed 
when  the  former  compound  is  submitted  to  further  treatment  with  a 
solution  of  piperidine  in  hot  alcohol.  A.  McK. 

Isomeric  Oxypyridines  from  /5-Ketones.  Giovanni  Issoglio 
[Atti  R.  Accad.  Sci.  Torino ,  1904 — 1905,  40,  493 — 506.  Compare 
Guareschi,  Abstr.,  1900,  i,  52). — In  presence  of  ammonia,  the  /5-ketones 
condense  with  ethyl  cyanoacetate,  yielding  cyanopyridones  (Guareschi, 
loc.  cit.)  ;  and  where  the  condensed  radicles  are  identical  only  one  com- 
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pound  is  obtained,  but  where  these  radicles  are  different  two  isomeric 
compounds  may  be  obtained,  the  isomerism  depending  on  the  two 
different  positions  which  the  carbonyl  groups  may  assume  in  the  con¬ 
densation.  The  author  has  examined  the  products  obtained  with 
benzoylacetone  and  with  acetylmethyl  hexyl  ketone,  and  by  distillation 
with  zinc  dust  has  been  able  to  establish  their  constitutions. 

The  condensation  of  benzoylacetone  with  ethyl  cyanoacetate  in 
presence  of  ammonia  yields  :  (1)  benzoylacetonamine  or  benzoylaceton- 
imine,  formed  by  the  action  of  ammonia  on  benzoylacetone ;  (2) 

5  -  cyano  -  6  -  oxy  -  4  -phenyl  -  2  -  methyldihydropyridine ,  CPt<C(C2N).CO>N> 

which  crystallises  from  alcohol  in  slender,  white,  anhydrous  needles 
melting  at  263 — 264°,  and  dissolves  slightly  in  water  or  acetone;  (3) 

5-cyano-Q-oxy-2 - phenyl-i-methyldihydropyridine ,  C 

which  crystallises  from  alcohol  in  shining,  nacreous  plates  exhibiting 
a  slight  blue  fluorescence  and  melting  at  310°  ;  it  is  sparingly  soluble 
in  water,  and,  like  the  preceding  compound,  is  soluble  in  dilute  alkali 
hydroxide  solutions,  from  which  it  is  reprecipitated  on  acidification. 
They  both  reduce  potassium  permanganate  energetically,  hydrogen 
cyanide  being  evolved. 

The  condensation  of  acetylmethyl  hexyl  ketone  with  ethyl  cyano¬ 
acetate  in  presence  of  ammonia  yields  :  (1)  ^-cyano-^-oxy-2-mtihyl-^- 


canL,' 


which  crystallises  in  large, 


hexylpyridine , 

shining  plates  having  a  soapy  feel  and  melting  at  108°,  and  is  soluble  in 
alcohol,  ether,  acetone,  or  benzene ;  (2)  5-cyano-§-oxy-i-methyl-2-hexyl- 

jyyridine,  C M e<^ which  crystallises  from  aqueous 

alcohol  in  slender  needles  melting  at  193 — 194°,  dissolves  in  alcohol, 
ether,  acetone,  or  benzene,  and  when  powdered  in  a  mortar  readily 
becomes  electrified. 

From  the  above  results  the  author  concludes  :  (1)  that  a  /3-diketone 
containing  two  different  radicles,  on  condensation  with  ethyl  cyano¬ 
acetate  in  presence  of  ammonia,  yields  two  well-defined  isomerides ; 
that  the  melting  point  and  solubility  of  these  compounds  rise  as  the 
radicle  with  the  higher  molecular  weight  approaches  the  nitrogen 
atom  ;  that  with  an  equal  number  of  carbon  atoms  the  more  highly 
hydrogenated  oxypyridines  have  the  lower  melting  points. 

T.  H.  P. 


Action  of  Formaldehyde  on  1  : 2- Dimethyl- A2- tetra- 
hydropyridine.  Andreas  Lipp  and  Eduard  Widnmann  ( Ber.y 
1905,  38,  2276 — 2283.  Compare  Lipp,  Abstr.,  1892,  1244:  1897, 
i,  229  ;  Lipp  and  Richard,  Abstr.,  1904,  i,  342  ;  Ladenburg,  Abstr., 
1893,  i,  426  ;  1898,  i,  687). — The  base  obtained  by  the  condensation  of 
formaldehyde  with  1  :  2-dimethyl-A2-tetruhydropyridine,  reduction  of 
the  product  with  sodium  and  alcohol,  elimination  of  water  by  the 
action  of  hydrochloric  acid,  and  reduction  of  the  resulting  vinyl 
derivative  with  tin  and  hydrochloric  acid,  is  identical  with  1 -methyl  - 
3-ethy3piperidine  formed  from  Stoehr’s  3  etbylpiperidine  (Abstr., 
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1892,  628)  by  treatment  with  methyl  iodide,  conversion  of  the 

methiodide  into  the  methochloride,  and  distillation  of  this  at 
240 — 250°.  The  properties  of  the  bases  prepared  by  these  two  series 
of  reactions,  and  of  the  hydrochloride  obtained  from  them,  agree  with 
those  given  for  l-methyl-3-ethylpiperidine  and  its  hydrochloride  by 
Ladenburg  (Abstr.,  1898,  i,  688).  The  following  salts  were  prepared 
from  the  bases  of  both  origins  :  the  aurichloride  crystallises  in  sheaves 
of  long  needles  and  melts  at  100 — 101°  (m.  p.  104 — 105°  \  Ladenburg, 
loc.  cit. ) )  the  platinichloride,  (C7H]4NMe)2,H2PtCl6,  crystallises  in 
orange-red,  glistening  prisms  and  melts  at  145 — 148°;  the  mercuri- 
chloride ,  (C7H34NMe,HCl)2,3HgCI2,  forms  long,  glistening  needles  and 
melts  at  91 — 92°;  the  pier  ale,  C8Hl7N,C6H307lSr3,  crystallises  in  long 
needles  and  melts  at  133 — 134° ;  the  methiodide ,  C7H14NMe,Mel, 
crystallises  in  glistening  octahedra  or  matted  needles,  and  melts  at 
194  — 195°  or  at  197 — 198°;  a  mixture  of  the  two  methiodides  of 
different  genesis  melted  at  195 — 196°;  the  method  dor  ide  crystallises 
in  stellate  groups  of  needles  and  is  deliquescent ;  the  aurichloride  of 
the  methochloride,  C7H14NMe,MeCl,AuCl3,  forms  glistening,  yellow 
leaflets  and  melts  at  135  — 137°;  the  platinichloride  of  the  metho¬ 
chloride,  (C7H14NMe,MeCl)2,PtCl4,  crystallises  in  glistening  needles 
or  prisms  and  melts  and  decomposes  at  250°  or  at  255°.  G-.  Y. 

Indoline.  Giuseppe  Plancher  and  C.  Ravenna  (Alti  R.  Accad. 

Lincei,  1905,  14,  i,  632—637 ).— Indoline,  C6H4<^>CH2,  prepared 

by  heating  1-methylindoline  in  a  sealed  tube  with  phosphorus  and 
hydriodic  acid  at  210 — 230°,  is  a  colourless,  faintly-smelling  base 
lighter  than  water  and  boils  at  220 — 221° ;  it  can  be  kept  for  a  long 
time  without  change,  and  in  dilute  sulphuric  acid  solution  gives  no 
coloration  with  nitrous  acid.  Its  picrale,  C14H1207N4,  separates  from 
alcohol  in  minute  crystals  melting  at  174°;  its  hydrochloride  was 
prepared,  and  its  platinichloride ,  (C8H9N)2,H2PtCl6,  which  forms  a 
yellow  precipitate  afterwards  turning  red,  and  decomposes  without 
melting  at  about  180°;  its  acid  oxalate,  C10H10O4N,  separates  from 
alcohol  in  colourless  crystals  melting  at  128°. 

1  -Benzoylindoline,  C15H1302N,  separates  from  ethyl  acetate  in 
colourless,  refractive,  prismatic  crystals  melting  at  118 — 119°. 

1  -Niirosoindoline,  CsH8ON2,  crystallises  from  light  petroleum  in 
faintly  yellow  scales  melting  at  83 — 84°,  and  exhibits  normal  cryoscopic 
behaviour  in  benzene  solution  ;  it  gives  the  nitrosoamine  reactions 
with  Liebermann’s  reagent  and  with  a  sulphuric  acid  solution  of 
diphenylamine,  and,  when  treated  with  hydroxylamine  hydrochloride, 
yields  the  original  indoline.  T.  H.  P, 

Synthesis  of  Quinoline  Derivatives.  III.  Action  of  Ethyl 
Benzoylacetate  on  Anthranilic  Acid.  Stefan  von  Niemen- 
towski  (. Ber .,  1905,  38,  2044  —2051.  Compare  Abstr.,  1894,  i,  427  ; 
1896,  i,  187). — Ethyl  4-hydroxy-2-phenylquinoline-3-carboxylate, 
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is  the  main  product  obtained  when  anthranilic  acid  and  ethyl  benzoyl- 
acetate  in  molecular  proportion  are  heated  for  50  hours  at  140 — 150°. 
It  forms  rectangular  rods  and  melts  and  decomposes  at  262°.  The 
comj)Ound  C32H20O5N2  is  obtained  as  a  by-product,  which  crystallises 
in  yellow  needles  and  melts  at  308°. 

When  the  condensation  of  ethyl  benzoylacetate  with  anthranilic 
acid  is  conducted  for  250  hours,  the  temperature  finally  being  raised  to 
180°,  s-triphenylbenzene,  C24H1S,  crystallising  in  yellow  needles 
and  melting  at  171°,  is  one  of  tho  products.  Its  formation  is 
expressed  by  the  equation  3CH2Bz*C02Et  =  C24H]8  +  3C02  +  2EtOH. 
Ethyl  4-hydroxy-2-phenylquinoline-3-carboxylate  is  also  formed  in 
small  yield  in  this  case.  A.  McK. 

A  New  Class  of  Quinoline  Dyes.  II.  Emil  Besthorn  and 
J.  Ibele  ( Ber .,  1905,  38,  2127 — 2129.  Compare  Abstr.,  1904,  i, 
527). — The  red  dye  previously  described  may  be  prepared  by  the 
action  of  the  chloride  of  quinaldinic  acid  on  quinoline  in  dry  benzene 
solution.  The  chloride  of  quinaldinic  acid,  obtained  by  the  action  of 
thionyl  chloride,  crystallises  from  light  petroleum  in  needles,  melts 
and  turns  brown  at  97 — 98°  and  not  at  175 — 177°  as  stated  by 
H.  Meyer  (this  vol,,  i,  155).  It  dissolves  readily  in  ether  or  benzene 
and  when  boiled  with  water  yields  a  red  dye.  J.  J.  S. 

^soNitrosomethyl^sooxazolone.  Louis  Bouveault  and  Andrei 
Wahl  (. Ber .,  1905,  38,  2066—2067).' — A  reply  to  Hantzsch  (this  vol., 
i,  408). — The  authors  confirm  Jovitschitsch’s  results  (Abstr.,  1896,  i, 
82),  which  contradict  those  of  Nussberger  (Abstr.,  1892,  1175). 
When  recrystallised  from  water,  isonitrosomethyKsooxazolone  forms 
anhydrous  leaflets  and  melts  at  159°.  G.  Y. 

Derivative  of  Glycuronic  Acid  and  j»-Nitrophenylhydrazine. 
A  Correction.  An.  K.  Medvedeff  {Ber.,  1905,  38,  2283.  Compare 
this  vol.,  i,  491). — The  compound  C18H22OfiN6,  described  in  the 
previous  paper,  is  now  found  to  be  the  jp-nitrophenylhydrazone  of 
acetaldehyde.  G.  Y. 

Synthesis  of  5-Nitro-4-ketodihydroquinazolines  from 
6-Nitro-2-aminobenzoic  Acid,  6-Nitro-2-acetylaminobenzoic 
Acid,  and  from  the  corresponding  Nitroacetylanthranil. 

Marston  T.  Bogert  and  Victor  J.  Chambers  {J.  Amer.  Chem.  >S be., 
1905,  27,  649 — 658). — 6-Nitro-2-aminobenzoic  acid  is  best  prepared  by 
the  action  of  potassium  hypobromite  on  3  : 1-nitrophthalamic  acid  as 
described  by  Kahn  (Abstr.,  1903,  i,  94).  When  the  acid  is  boiled 
with  excess  of  acetic  anhydride,  6- nitroacetylanthranil , 

N  A  o 

is  produced  which  crystallises  in  large,  colourless  plates  or  prisms, 
melts  at  155 — 156°(corr.),  is  soluble  in  acetone  or  hot  chloroform,  and 
reacts  readily  with  primary  amines  to  form  substituted  anthranilamides 
which  easily  condense  to  quinazolines. 

§-Nitro-2-acetylaminobenzoic  acid ,  K02*C6H3(NHAc)’C02H,  obtained 
by  adding  nitroacetylanthranil  to  boiling  water,  forms  large  prismatic 
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crystals,  melts  and  decomposes  at  212 — 214°,  and  is  soluble  in  water, 

acetone,  or  hot  alcohol,  and  slightly  so  in  warm  chloroform  or  benzene. 

E  *T.  ,  7  7  .7  7  .  7  .  CH-CH=:=C-N=CH  .  _ 

b-J\itroA-ketodihydroquinazohne ,  M  . .  I  i  T,  obtained  by 

J  CH-C(N02).C*CO-NH  J 

heating  ammonium  6  -  nitro  -  2  -  ami  nobenzoate  with  formamide 
at  150 — 160°,  crystallises  in  colourless  needles,  melts  and  decomposes  at 
255 — 256°  (corr.),  and  is  soluble  in  hot  water,  alcohol,  or  acetone. 
The  colourless  needles  which  separate  from  a  hot  aqueous  solution 
gradually  change  into  pale  green  prisms  of  the  same  melting  point 
and  solubility,  the  change  being  complete  in  24 — 36  hours.  Th q  hydro¬ 
chloride,  platinichloride,  and  nitrate  are  described. 

K  ,  7  J  0  7  7J.7  _  .  7.  C*N==CMe 

D-JSxtro-^-keto-A-methyldxhydroqmnazohne ,  N  i  I  , 

(jJ=L*C(iS  09)  .0*  CO  ’NH 

may  be  prepared  by  heating  6-nitro-2-aminobenzoic  acid  with  acetic 
anhydride  and  acetonitrile  in  a  sealed  tube  for  6  hours  at  160 — 170°. 
It  can  also  be  obtained  by  the  action  of  heat  on  ammonium  6-nitro-2- 
acetylaminobenzoate,  or  by  dissolving  nitroacetylanthranil  in  dilute 
ammonia  and  acidifying  the  solution  with  acetic  acid.  The  compound 
crystallises  from  alcohol  in  slender,  colourless  needles,  melts  and  decom¬ 
poses  at  277 — 279°  (corr.),  and  is  soluble  in  warm  acetone  or  alcohol 
and  slightly  so  in  hot  water  ;  the  chloride  and  nitrate  are  described. 
5-Nitro-k-kelo-?>-,phenyl-il-methyldihydroquinazoline, 

CH-CH==C*N=CMe 

CH-qNO^iC-CO-NPh. 

obtained  by  heating  nitroacetylanthranil  with  excess  of  aniline  and 
boiling  the  product  with  water  acidified  with  acetic  acid,  crystallises 
from  alcohol  in  cubes,  melts  at  233 — 234°  (corr.),  and  is  easily  soluble 
in  warm  acetone  or  hot  nitrobenzene.  E.  G. 


New  Series  of  Dihydroquinoxalines.  John  B.  Ekeley  and 


Robert  J.  Wells  (Ber.,  1905,  38,  2259 — 2264). 

7  .  7.7  ,  .  7.  _  TT  .NH'CMe  . 

propyl-\  :  k-dihydroquinoxahne,  p,  is 


— 2-J/e£%Z-3-iso- 
formed  by  the 


action  of  hydrogen  chloride  on  a  mixture  of  o-phenylenediamine  and 
acetone  or  mesityl  oxide,  or  by  heating  o-phenylecediamine  and  mesityl 
oxide  with  phosphorus  pentachloride  at  160°,  or  when  the  diamine  and 
mesityl  oxide  are  heated  together  in  molecular  amounts  in  benzene ; 
the  free  base  is  obtained  from  its  hydrochloride  by  treatment  with 
aqueous  alkali  hydroxides.  It  crystallises  in  large,  monoclinic  prisms  or 
large,  thin  leaflets,  melts  at  124°,  and  dissolves  in  alcohol,  ether,  chloro¬ 
form,  carbon  disulphide,  hydrocarbons,  or  acids  to  colourless  solutions 
which  become  yellow  on  warming.  The  hydrochloride ,  C12H10N2,2HC1, 
and  the  hydrobromide ,  C12H16N2,2HBr,  are  obtained  in  long, 

colourless  needles  on  evaporation  of  their  aqueous  solutions,  but  on 
addition  of  the  hydrogen  haloids  to  benzene  solutions  of  the  base, 
lemon-yellow  crystalline  powders  are  obtained,  the  hydrobromide  having 
the  constitution  C12H16N2,HBr.  The  sulphate  is  very  soluble  in  water, 
and  on  evaporation  of  its  solution  decomposes  into  mesityl  oxide  and 
o-phenylenediamine  sulphate.  The  pier  ate,  C12H16N2,  2C6H307N3, 
forms  yellow  crystals;  the  platinichloride ,  (C12H16N2)2,H2PtCl6,  is 
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yellow.  With  sodium  nitrite  in  glacial  acetic  acid  solution,  the  base 
forms  acfomtfroso-derivative,  C12H14N2(NO)2,  which  crystallises  from  ether 
in  yellow  needles,  melts  at  1 77°,  and  gives  Liebermann’s  nitroso-reaction. 
The  dibenzoyl  derivative  crystallises  in  small,  yellow  needles,  softens  at 
85 — 90°,  and  decomposes  at  about  175°.  The  base  is  not  reduced  by 
sodium  and  boiling  alcohol ;  with  oxidising  agents  it  yields  a  quin- 
oxaline  and  sometimes  a  green  fluorescent  dihydroquinoxaline.  With 
mercuric  chloride  the  base  forms  a  yellow,  with  copper  sulphate  a  light 
green,  precipitate. 

o-Xylylenediamine,  but  not  o-tolylenediamine,  reacts  with  mesityl 
oxide  to  form  a  1  :  4-dihydroquinoxaline.  G.  Y. 

Laws  of  Substitution  in  Aromatic  Compounds.  Bernhard 
Flurscheim  (J.  pr.  Chem .,  1905,  [ii],  71,  497 — 539.  Compare 
Abstr.,  1903,  i,  79  ;  Holleman,  Abstr.,  1903,  i,  623;  Kauffmann,  Abstr., 
1903,  ii,  401). — The  author  replies  to  the  criticisms  of  Holleman 
and  of  Kauffmann,  and  extends  the  application  of  the  ideas  underlying 
his  law  of  substitution,  to  the  formation  of  1  :  4-additive  compounds 
by  substances  containing  conjugated  ethylene  linkings,  to  the  constitu¬ 
tion  of  triphenylmethyl,  and  to  the  formation  of  stereoisomerides. 

The  formation  of  azoxy-compounds  by  the  reduction  of  nitro¬ 
compounds  is  preceded  by  the  formation  of  an  additive  compound  by 
the  hydroxylamine  and  nitroso-compound  which  are  the^primary  reduc¬ 
tion  products.  The  formation  of  the  additive  compound  cannot  take 
place  if  the  nitrogen  atom  of  the  hydroxylamine  is  already  penta valent 
owing  to  salt  formation,  which,  and  not  the  velocity  of  the  reduction 
(compare  Goldschmidt  and  Ingebrechtsen,  Abstr.,  1904,  ii,  608),  is  the 
cause  of  the  non-appearance  of  azoxy-,  azo-,  or  aminoazo-benzene  in  the 
reduction  of  nitrobenzene  in  acid  solution.  If  negative  groups  are 
introduced  into  the  benzene  nucleus,  as  in  m-dinitrobenzene,  s-trinitro- 
benzene,  or  di-m-chloro-jo-bromonitrobenzene,  the  hydroxylamine  salt 
formed  on  reduction  in  acid  solution  is  more  or  less  dissociated,  the 
additive  compound  is  formed  to  a  corresponding  extent,  and  the 
reduction  product  is  a  mixture  of  the  azoxy-,  azo-,  aminoazo-,  and 
amino-compounds.  The  reduction  of  ethyl  ??i-nitrobenzenesulphonate 
with  stannous  chloride  and  hydrochloric  acid  leads  to  the  formation  of 
the  amine  only,  whilst  under  the  same  conditions  wi-nitrobenzene- 
sulphonic  chloride  yields  m-nitrobenzenesulphinic  acid. 

Di-m-chloro-'p-bromonitrobenzene ,  C6H2Cl2Br*]Sr02,  is  formed  by  the 
action  of  hydrogen  bromide  and  sodium  nitrite  on  2  :  6-dichloro-4- 
nitroaniline  in  warm  glacial  acetic  acid  solution  ;  it  is  colourless,  melts 
at  87 — 88°,  and  is  only  slightly  volatile  in  a  current  of  steam. 

3  :  3' :  5  :  5' -TetrachloroA  :  4 '-dibromoazoxybenzene,  C12H4OH2Cl4Br2, 
crystallises  in  characteristic  groups  of  yellow  needles  and  melts  at 
220— -221°. 

3  : 5-DichloroA-bromoaniline ,  C6H4NCl2Br,  crystallises  in  colourless 
needles,  melts  at  126°,  and  forms  a  sparingly  soluble  sulphate. 

The  reduction  of  3  :  3'-dinitroazoxybenzene  with  stannous  chloride 
and  hydrochloric  acid  in  alcoholic  solution  leads  to  the  formation  of 
3  :  3'-diaminoazoxy benzene  but  not  of  m-nitroaniline.  The  primary 
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products  in  the  reduction  of  nitro-compounds  by  ammonium  sulphide 
cannot  be  hydroxylamines  and  nitroso-compounds,  as  whilst  m-nitro- 
aniline  is  formed  from  w-dinitrobenzene,  no  trace  of  it  is  obtained 
on  treating  with  ammonium  sulphide  3  :  3'-dinitroazoxybenzene,  which 
is  formed  by  reduction  of  m-dinitrobenzene  with  sodium  sulphide. 

Acetyl-s-dinitroanilide ,  CgH^OgNg,  crystallises  in  needles  and  melts  at 
186 — 187°.  s -Nitropkenylenediamine,  CrH702N3,  is  formed  by  reduc¬ 
tion  of  s-trinitrobenzene  or  of  s-dinitroaniline  with  ammonium  sulphide 
in  boiling  alcoholic  solution  ;  it  is  purple-red,  melts  at  140 — 141°, 
and  forms  a  diacetyl  derivative,  C10HnO4N3,  melting  at  270°.  G.  Y. 


Isomerism  of  the  so-called  Ethyl  Benzeneazocyanoacetate. 

Arthur  Hantzsch  and  K.  J.  Thompson  ( Ber 1905,  38,  2266 — 2276. 
Compare  Weissbaeh,  Abstr.,  1903,  i,  5 41 ). — Weissbaeh’ s  supposed 
stereoisomeric  ethyl  benzeneazocyanoacetates  were  the  a-  and  /3-modi- 
fications  of  ethyl  phenylhydrazonecyanoacetate  containing  traces  of 
formazyl  cyanide,  which  is  formed  from  diazonium  salts  and  ethyl 
cyanoacetate  in  strongly  alkaline  solution. 

When  free  from  the  a-modification,  ethyl  /3-phenylhydrazonecyano- 
acetate  melts  at  85 — 86°. 

That  the  two  modifications  of  ethyl  phenylhydrazonecyanoacetate 
are  stereoisomeric  is  shown  by  the  occurrence  of  one  modification  only 
of  the  following  symmetrical  hydrazones  : 

Ethyl  phenylhydrazonemesoxalate ,  NHPh*N!C(C02Et)2,  formed  by 
the  action  of  diazonium  salts  on  ethyl  malonate  in  presence  of  sodium 
acetate  in  aqueous-alcoholic  solution,  is  an  oil ;  it  is  hydrolysed  by 
1  mol.  of  alkali  hydroxide  at  the  laboratory  temperature  to  ethyl 
hydrogen  phenylhydrazonemesoxalate,  melting  at  114°. 

Ethyl  \)-bromophenylhydrazonemesoxalate  crystallises  in  yellow  needles 
and  melts  at  76°. 


Methyl  phenylhydrazonemesoxalate  (von  Pechmann,  Abstr.,  1895, 
i,  329)  is  easily  hydrolysed  by  aqueous  alkali  hydroxides ;  hydrolysis 
with  1  mol.  of  alkali  hydroxide  in  ethyl  alcoholic  solution  leads  to  the 
formation  of  a  mixture  of  the  monomethyl  and  monoethyl  esters. 

The  phenylhydrazone  of  mesoxalonitrile  crystallises  with  J  mol.  of 
benzene  and  decomposes  at  146 — 147°  (compare  Schmidtmann,  Abstr., 
1896,  i,  458). 

In  its  acidity  and  in  its  behaviour  towards  acetylising  agents,  ethyl 
^-phenylhydrazonecyanoacetate  resembles  the  phenylhydrazone  of  mes¬ 
oxalonitrile,  whilst  the  ^-modification  resembles  the  esters  of  phenyl- 
hydrazonemesoxalic  acid  :  to  the  a-modification,  therefore,  is  to  be 


ascribed  the  configuration 


CN-OC02Et 

NHPh-N 


,  and  to  the  /I- modification 


ClST-C'C02Et 

N-NHPh* 


The  protection  of  the  carboxylic  group  by  the  proximity  of  the  group 
-NHPh  explains  the  formation  of  phenylhydrazonemesoxalic  acid  in 
hydrolysis  of  the  /3-form  with  sodium  carbonate,  whilst  under  the  same 
conditions  the  a-form  yields  phenylhydrazoneglyoxylic  acid.  G.  Y. 
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Azo- colouring  Matters  derived  from  ar-Tetrahydro-a- 
Naphthylamine.  Gilbert  T.  Morgan  and  F.  E.  Richards  (J.  Soc. 
Chem.  hid.,  1905,  24  652.  Compare  Trans.,  1904,  85,  736). — I. 
Azo-  and  Disazo-derivatives  of  m'-Tetrahydro-a-naphthylamine. — ar- 
Tetrahydro-a-napbthylamineazobenzenesulphonic  acid  dyes  wool  an 
orange  shade  from  an  acid-bath ;  its  sodium  salt  crystallises  in 
brownish-orange  scales  ;  after  diazotising,  it  condenses  with  1  : 8-di¬ 
hydroxy  naphthalene-3  :  6-disulphonic  acid  to  yield  a  disazo-compound  of 
the  formula  SO3Na*C6H4-N2-C10H10-N2*C10H3(OH)2(SO3Na)2,  which 
when  dyed  on  wool  from  an  acid-bath  gives  reddish-violet  shades ;  it 
condenses  in  the  same  way  with  “  A-salt,”  and  with  a-naphthol-4- 
sulphonic  acid,  forming  disazo  dyes  which  give  reddish-brown 
shades. 

Naphihcdeneazo-^Y-tetrahydro-a-naphihylamine,  C]0IT7  •n2-c10h10-nh2, 
obtained  by  condensing  diazotised  a-naphthylamine  with  ar-tetra- 
hydro-a-naphthylamine,  separates  from  methyl  alcohol  in  reddish- 
black  nodular  crystals. 

]>-Nitrobenzeneazo-&Y'tetrahydro-a-naphthylaminei 

NO2-O6H4-N2-CiaH10-NH5, 

is  produced  by  adding  an  acetic  acid  solution  of  />-nitrobenzene- 
diazonium  chloride  to  an  alcoholic  solution  of  ar-tetrahydro-a-naphthyl- 
amine,  and  liberating  the  base  from  the  hydrochloride  so  formed  by 
ammonia  ;  it  crystallises  from  ethyl  acetate  in  dark  brown  flakes. 

Tetrahydro-a-naphtlialeneazo-nx-tetrahydroa-naphthylamine,  obtained 
by  condensing  diazotised  tetrahydro-a-naphthylamine  with  another 
molecular  proportion  of  the  base  in  acetic  acid  solution,  crystallises 
from  ethyl  acetate  in  brownish-orange  needles  melting  at  135 — 140°. 

II.  Substantive  Polyazo-colouring  Matters  from  ar-Tetrahydro-a- 
naphthylamine. 

Ditolyldisazo-ax-tetrahydro-a-naphthylamine ,  C14TI12(N2,C10H10,NH2)2, 
is  formed  from  ar-tetrahydro-a-naphthylamine  (2  mols.)  and  tetrazotised 
tolidine.  It  dissolves  in  alcohol  to  an  orange-brown  solution ;  its 
hydrochloride  is  a  black  powder  which  dissolves  in  alcohol  to  a  purple 
solution.  This  hydrochloride  on  diazotising  combines  with  1  : 8-di- 
hydroxynaphthalene-3  : 6-disulphonic  acid  and  with  a-naphthol-4- 
sulphonic  acid  to  form  black  powders  with  metallic  lustre  which  are 
sparingly  soluble  in  cold  water  to  a  reddish- violet  solution,  and  develop 
intense  blue  colorations  with  concentrated  sulphuric  acid.  The  former 
gives  greyish-blue  shades  on  unmordanted  cotton,  and  the  latter 
heliotrope  tints. 

The  diazo-compound,  obtained  by  condensing  one  molecule  of  the 
tetrahydro-base  with  tetrazotised  tolidine,  when  again  diazotised  and 
coupled  with  1  :  8- dihydroxynaphthalene-3  :  6-disulphonic  acid  or  with 
a-naphthol-4-sulphonic  acid,  gives  rise  to  dyes  which  colour  unmordanted 
cotton  dark  blue  and  reddish-heliotrope  respectively. 

III.  Azo- derivatives  of  ar-Tetrahydro-a-naphthylamine-4-sulphonic 
Acid. 

Most  of  the  points  dealt  with  under  this  head  have  been  already 
published  in  Trans.,  1904,  85,  736. 

IV.  Azo-derivatives  of  Dimethyl-ar-tetrahydro-a-naphthylamine. 

Dimethyl-sir-tetrahydro-a-naphthylamine  was  prepared  by  heating 
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ar-tetrahyrdro-a-naphthylamine  hydrochloride  with  methyl  alcohol  at 
170—180°. 

’p-Nitrobenzeneazodimethyl-aY-telrahydro-a-naphthylamine, 

NO2-CflH4-N2-C10H10-NMe2, 

produced  by  coupling  the  base  with  ^-nitrobenzenediazonium  chloride, 
crystallises  from  alcohol  in  well-defined,  deep  red  acicular  prisms 
melting  at  150 — 152°. 

Sodium  dimethyl-SiY-tetrahydro-a-nc^hthylamineobzobenzenesul'phonate , 
NMe2*C10H10*N2*C6H4’SO3Na,  prepared  by  coupling  the  base  with 
diazobenzenesulphonic  acid,  separates  from  aqueous  solution  in  yellow- 
brown  flakes.  It  gives  red  shades  on  wool  from  an  acid-bath. 

Throughout  the  paper  the  colours  produced  by  the  various  dyes  are 
compared  with  those  obtained  from  the  corresponding  naphthalene 
analogues,  and  as  a  result  the  following  conclusions  are  arrived  at : 

a)  ar-Tetrahydro-a-naphthylamine  resembles  a-naphthylamine  in 
yielding  directly  aminoazo-compounds  from  which  polyazo-colouring 
matters  may  be  obtained. 

(2)  The  azo-  and  disazo-colouring  matters  derived  from  ar-tetra- 
hydro- a-naphthylamine,  its  sulphonic  acid  and  dimethyl  derivative, 
resemble  their  analogues  of  the  benzene  series  in  tinctorial  properties, 
but  differ  from  those  of  the  naphthalene  series.  P.  H. 

Normal  Diazoxides  as  Primary  Products  of  the  Interaction 
of  Nitrosobenzenes  and  Hydroxylamine.  Arthur  Hantzsch 
(. Ber .,  1905,  38,  2056—2062.  Compare  Abstr.,  1903,  i,  664;  1904, 
i,  201  ;  Bamberger,  Abstr.,  1895,  i,  459  ;  1900,  i,  531). — A  mixture  of 
nitrosobenzene  and  a-naphthol  in  alcoholic  solution  was  treated  with  a 
concentrated  aqueous  solution  of  hydroxylamine  hydrochloride,  then 
with  a  concentrated  sodium  carbonate  solution,  and  diluted  finally  with 
water;  immediate  “coupling”  took  place,  and  the  a-naphthol-dye 
was  obtained  in  a  yield  of  56  per  cent,  of  the  theoretical.  In  a  similar 
experiment  with  /2-naphthol,  a  53  per  cent,  yield  of  the  dye  was 
obtained.  In  a  third,  an  aqueous  solution  of  1  mol.  of  hydroxylamine 
hydrochloride  and  1  mol.  of  potassium  hydroxide  was  added  slowly  to 
an  alcoholic  solution  of  1  mol.  of  nitrosobenzene  and  excess  of 
/?-naphthol ;  a  48  per  cent,  yield  of  the  dye  was  obtained,  and  no  anti- 
diazoxide  could  be  detected  in  the  filtrate. 

Contrary  to  Bamberger’s  statement,  therefore,  the  primary  product 
of  the  interaction  of  nitrosobenzene  and  hydroxylamine  is  the  normal 
diazoxide.  The  failure  to  obtain  more  than  traces  of  the  dye  under 
Bamberger’s  conditions  is  due  to  the  instability  of  nitrosobenzene,  as 
also  of  the  normal  diazoxides  in  alkali  hydroxide  solutions.  Even  on 
addition  of  a  neutral  solution  of  hydroxylamiue  hydrochloride  and 
sodium  hydroxide  to  a  solution  of  nitrosobenzene  at  -  10°,  evolution 
of  nitrogen  ensues,  and  only  traces  of  the  dye  are  formed  on  subse¬ 
quent  addition  of  j3 naphthol. 

Similar  results  are  obtained  with  bromonitrosobenzene  :  in  neutral 
solution  at  -  10°,  and  with  subsequent  addition  of  /2-naphthol,  only 
traces  of  the  dye ;  but  in  neutral  solution,  in  presence  of  /2-naphthol, 
31  per  cent.,  and  in  presence  of  /3-naphthol  and  excess  of  sodium 
carbonate,  48  per  cent.,  of  the  dye  is  obtained.  At  -  5 — 0°,  with 
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excess  of  potassium  hydroxide,  no  trace  of  the  dye,  but  £>-dibromo- 
azoxybenzene  is  obtained.  These  results  are  brought  into  agreement 
with  the  views  of  Angeli  (Abstr.,  1904,  i,  699)  if  the  action  of 
hydroxy  lam  ine  on  nitrosobenzene  is  represented  as  resulting  in  the 
formation  of  the  additive  compound,  which  on  elimination  of  water 
may  yield  either  the  normal  diazoxide  or  the  diazonium  hydroxide  : 

Ar*N  Ar*N*OH  Ar*N*OH 

1 1  ■< —  i  — v  iti 

HON  HON-H  n 

G.  Y. 

Velocity  of  Decomposition  of  />-Nitrobenzenediazonium- 
chloride.  Carl  Schwalbe  ( Ber 1905,38,  2196 — 2199). — Cain  and 
Nicoll’s  formula  (Trans.,  1902,  81,  1412)  for  the  decomposition  of 
aromatic  diazo-compounds  does  not  hold  when  applied  to  technical 
products  in  which  free  nitrous  acid  and  salts  are  generally  present. 
Nitrous  acid  very  materially  hastens  the  rate  of  decomposition  of  diazo- 
compounds  ;  salts,  on  the  other  hand,  increase  their  stability.  They 
are  also  much  less  stable  in  concentrated  solution  than  in  dilute. 

E.  F.  A. 

Action  of  Diazo-compounds  on  Primary  Aliphatic  Amines. 
O'ito  Dimroth  (Ber.,  1905,  38,  2328 — 2330). — Whilst  molecular 
amounts  of  diazo-compounds  and  primary  aromatic  amines  unite  to 
form  diazoamino-compounds,  and  bisdiazo-com pounds  are  formed  only 
rarely,  it  was  found  by  Goldschmidt  and  Badl  (Abstr.,  1889,  774) 
that  bisdiazo-compounds  only  were  formed  by  the  action  of  aromatic 
diazonium  salts  on  methylamine,  ethylamine,  and  allylamine. 

Since  the  author  has  shown  (this  vol.,  i,  311)  that  fatty  aromatic 
triazens  are  very  labile,  it  appeared  possible  that  the  formation  of 
these  compounds  had  not  been  observed  during  the  action  of  diazo- 
eom pounds  on  primary  aliphatic  amines  owing  to  their  instability. 

It  is  now  shown  that  the  first  phase  of  the  action  of  a  diazonium 
salt  on  a  primary  aliphatic  amine  consists  in  the  formation  of  a 
triazen,  which  is  readily  distinguished  from  a  bisdiazoamino-compound 
by  the  action  of  acids  on  it,  when  nitrogen  is  evolved  in  the  cold. 

The  preparation  of  phenylmethyltriazen  (compare  Abstr.,  1903,  i, 
450  ;  and  this  vol.,  i,  311)  from  benzenediazonium  chloride  and 
methylamine  is  described,  as  also  is  the  preparation  of  phenylethyl- 
triazen  (compare  this  vol.,  i,  311)  from  benzenediazonium  chloride  and 
ethylamine.  A.  McK. 

Colour  Reactions  of  Proteids  with  jo-Dimethylaminobenz- 
aldehyde  and  other  Aromatic  Aldehydes.  Erwin  Rohde  (Zeit. 
physiol.  Chera.,  1905,  44,  161 — 170). — A  pale-red  coloration  is 
obtained  when  a  2  per  cent,  solution  of  jw-dimethylaminobenzaldehyde 
in  normal  hydrochloric  acid  is  added  to  ordinary  urine,  and  with  certain 
pathological  urines  a  deep-red  coloration  is  produced.  Proteids  also  yield 
similar  colorations  with  the  aldehyde  in  presence  of  concentrated  acids. 
It  is  now  shown  that  this  coloration  is  due  to  the  indole  group 
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present  in  the  proteids,  and  glutin  which  contains  no  indole  nucleus 
gives  no  coloration.  Hopkins  and  Cole's  tryptophan,  scatoleamino- 
acetic  acid  (Abstr.,  1902,  i,  193)  or  indoleaminopropionic  acid  (Ellinger, 
Abstr.,  1904,  i,  640),  gives  the  same  coloration  with  great  readiness  in 
the  presence  of  concentrated  hydrochloric  acid,  but  not  always  in  the 
presence  of  concentrated  sulphuric  acid. 

Glycine,  alanine,  aspartic  acid,  serine,  lysine,  arginine,  histidine, 
cystine,  glucosamine,  and  aminovaleric  acid  do  not  give  the  coloration. 
The  following  proteids  give  the  reaction  :  casein,  edestin,  protalbumose, 
ovalbumin,  serum-albumin,  and  heteroalbumose.  This  latter  also 
gives  Adamkiewicz’s  reaction  with  glyoxylie  acid,  although  Pick 
states  the  contrary.  No  coloration  is  given  by  glutine,  protamine, 
iodoalbumin,  or  aldehydoalbumins,  and  these  substances  do  not  give 
the  Adamkiewicz  reaction. 

The  red  coloration  is  formed  at  the  expense  of  the  aldehydo- 
group,  and  colorations  are  given  by  all  aromatic  aldehydes  which  have 
been  examined,  but  not  by  open-chain  aldehydes  or  furfuraldehyde. 

J.  J.  S. 

Diamino-acids  in  Casein  and  Gelatin.  A  Correction.  Zdenko 
H.  Skraup  ( Monatsh .,  1905,  26,  683.  Compare  Abstr.,  1904,  i, 
538,  594 ;  this  vol.,  i,  398). — It  is  now  found  that  the  products  of  the 
hydrolysis  of  casein  and  gelatin  previously  described  as  diaminoadipic 
and  diaminoglutaric  acids  are  d-alanine  and  a  mixture  of  ^-alanine 
and  glycine  respectively. 

Commercial  casein,  purified  by  Hammars ten's  method,  gives  the 
alanine  glycine  mixture,  whilst  caseins  of  other  origin  yield  pure 
alanine.  G.  Y. 

Oxidation  of  Gelatin  and  of  Egg-albumin  with  Calcium 
Permanganate.  John  Seemann  (Zeit.  physiol .  Chem .,  1905,  44, 
229 — 264.  Compare  Kutscher  and  Zickgraf,  Abstr.,  1903,  i,  666  ; 
Kutscher  and  Schenck,  Abstr.,  1904,  i,  955  ;  this  vol.,  i,  251  ;  Otori, 
this  vol.,  i,  104;  von  Furth,  ibid.,  497). — The  following  substances 
have  been  detected  among  the  products  obtained  by  the  oxidation  of 
gelatin  and  of  egg-albumin  with  hot  10  per  cent,  calcium  perman¬ 
ganate  solution,  namely  :  formic,  acetic,  butyric,  and  probably  pro¬ 
pionic  and  valeric  acids  ;  benzoic  acid  and  benzaldehyde ;  oxalic  and 
succinic  acids,  but  not  glutaric  acid  ;  oxaluramide  and  probably  oxal- 
uric  acid.  The  succinic  acid  is  probably  derived  from  an  arginine  group 
or  from  those  groups  which  yield  aspartic  acid  when  the  albumins  are 
hydrolysed.  The  formation  of  oxaluramide  is  accounted  for  by  the 
assumption  of  a  condensation  product  of  an  amino  fatty  acid  and 
arginine,  R ;  CH(NH2)-CO  NH-C(NH )  j  NH-  [CH2]3-  CH(NH2)-C02H, 
which,  when  oxidised,  is  ruptured  at  the  points  indicated  and  yields 
NH2*CO-CO-NH*CO-N ff2.  J.  J.  s. 

Monoamino-acids  of  Edestin  from  Cotton  Seeds  and  their 
Behaviour  with  Gastric  Juice.  Emil  Abderhalden  and  Otto 
Rostoski  ( Zeit .  physiol.  Chem.,  1905,  44,  265 — 275.  Compare  Abstr., 
1904,  i,  211). — By  hydrolytic  agents  and  by  the  prolonged  action  of 


620 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


gastric  juice  obtained  by  PawlofFs  method  on  edestin,  glycine,  alanine, 
aminovaleric  acid,  leucine,  pyrrolidine-2-carboxylic  acid,  phenylalanine, 
aspartic  acid,  glutamic  acid,  serine,  tyrosine  (in  small  quantities),  and 
tryptophan  were  obtained.  W.  D.  H. 

Monoamino-acids  from  the  Edestin  of  Sunflower  Seeds. 

Emil  Abderhalden  and  Bela  Reinbold  ( Zeit .  physiol .  Chem .,  1905, 
44,  284 — 293). — From  its  decomposition  products  this  edestin 
resembles  others.  Its  behaviour  to  pancreatic  digestion  is  also 
described.  W.  D.  H. 

Composition  of  Q-liadin  from  Wheat.  Emil  Abderhalden  and 
Franz  Samuely  (Zeit.  physiol .  Chem .,  1905,  44,  276 — 283). — By 
hydrolysis  with  acid,  gliadin  yielded  glycine,  alanine,  aminovaleric 
acid,  pyrrolidine-2-carboxylic  acid,  leucine,  glutamic  acid,  aspartic  acid, 
phenylalanine,  serine,  tyrosine,  tryptophan,  histidine,  and  arginine. 
Lysine  was  absent.  Of  these,  glutamic  acid  is  the  most  abundant  (27 
per  cent.)  ;  the  other  substances  enumerated  make  up  about  22  per 
cent.  W.  D.  H. 

Further  Researches  on  Protamines.  Albrecht  Kossel  and 
Henry  D.  Dakin  (Zeit.  physiol.  Chem .,  1905,  44,  342 — 346). — The 
simplest  proteids,  the  protamines,  do  not  yield  leucine,  phenylamino- 
propionic  acid,  hydroxypyrrolidinecarboxylic  acid,  or  cystine.  Sturine, 
however,  yields  leucine,  but  aminovaleric  acid  and  pyrrolidine-2-carb- 
oxylic  acid  were  not  found,  although  these  are  obtained  from  other 
protamines.  Scombrine  appears  to  be  the  simplest  proteid  of  all,  being 
a  combination  of  arginine  with  pyirolidine- 2 -carboxylic  acid  and 
alanine.  W.  D.  H. 

Nucleo-proteid  of  the  Liver.  IV.  Julius  Wohlgemuth  (Zeit. 
physiol.  Chem.,  1905,  44,  530 — 539.  Compare  Abstr.,  1903,  ii, 
440  ;  1905,  i,  103). — The  decomposition  products  of  liver-nucleo- 
proteid  found  were  ^-xylose,  xanthine,  hypoxanthine,  guanine,  aden¬ 
ine,  histidine  (?),  arginine,  lysine,  tyrosine,  leucine,  glycine, 
alanine,  pyrrolidine-2-carboxylic  acid,  glutamic  acid,  aspartic  acid, 
phenylalanine,  aminohydroxysuberic  acid,  and  diaminohydroxysebacic 
acid.  W.  D.  H. 

Preparation  of  Nucleic  Acid.  Henry  B.  Slade  (Amer.  J. 
Physiol .,  1905,  13,  464 — 465). — One  hundred  pounds  of  yeast  are 
vigorously  stirred  with  1  *1  per  cent,  of  its  weight  of  sodium  hydroxide, 
dissolved  in  a  little  water  and  2  or  3  times  as  much  crystallised  sodium 
acetate  added.  The  mixture,  after  remaining  at  room-temperature  for  24 
hours,  is  boiled  gently  for  an  hour,  and  glacial  acetic  acid  added  until  it 
is  faintly  acid.  When  cold,  it  is  filtered  and  magnesium  sulphate 
added  to  the  filtrate  to  5  per  cent,  strength,  and  then  hydrochloric  acid 
with  constant  stirring  until  a  flocculent  precipitate  of  nucleic  acid 
forms.  The  presence  of  2'5  per  cent,  of  the  acid  usually  effects  a  com¬ 
plete  separation.  The  yield  of  nucleic  acid  is  0*5  per  cent,  of  the 
yeast  used  ;  this  contains  7  per  cent,  of  phosphorus.  If  the  method  is 
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varied  by  boiling  at  once,  the  yield  is  less,  and  a  nuclein  compound 
which  forms  an  insoluble  copper  compound  is  obtained.  Under  vary¬ 
ing  conditions,  a  series  of  cleavage  products  is  formed,  as  Neumann 
found  with  thymo-nueleie  acid.  The  simplest  member  of  this  series 
appears  to  be  a  thyminic  acid.  W.  D.  H, 

[Oxidation  of  Nucleic  Acids.]  Friedrich  Kutscher  (Zeit. 
physiol.  Chem .,  1905,  44,  317 — 319.  Compare  Abstr.,  1904,  i,  127, 
and  Burian,  ibid. ,  358,  956)., — A  discussion  of  the  relationships 
between  nucleic  acids,  nuclein  bases,  and  uric  acid.  J.  J.  S. 

Oxidation  of  Thymonucleic  Acid  with  Calcium  Perman¬ 
ganate.  Friedrich  Kutscher  and  Martin  Schenck  (Zeit.  physiol . 
Chem.,  1905,  44,  309 — 316.  Compare  Kutscher  and  Seemann,  Abstr., 
1904,  i,  127). — The  following  products  have  been  obtained  by  oxidising 
thymonucleic  acid  in  the  form  of  its  soluble  acid  barium  salt  with  10 
per  cent,  calcium  permanganate  solution  at  a  temperature  of  nearly 
100°  : — Oxalic,  martamic,  and  acetic  acids,  adenine,  guanidine,  and 
carbamide.  Martamic  acid,  C5H805N6  or  C5tI10O5N6,  may  be  separated 
from  the  oxalic  acid  by  means  of  its  calcium  salt ;  this  is  moderately 
soluble  in  water,  from  which  it  crystallises  in  fine  needles.  The  acid 
crystallises  in  slender,  microscopic  needles,  and  does  not  give  either 
the  murexide  or  Weidel  reaction.  It  is  sparingly  soluble  in  cold  water 
or  ether,  and  when  heated  in  a  melting-point  tube  sublimes  without 
melting  or  decomposing. 

Small  amounts  of  another  acid  and  of  a  biuret  derivative  were  also 
isolated.  J.  J.  S. 

Protagon.  N.  Alberto  Barbieri  (Compt.  rend.,  1905,  140, 
1551— -1553). — Another  contribution  to  the  much-debated  question 
whether  protagon  is  a  chemical  individual.  The  view  taken  is  that 
protagon  is  non-existent  in  the  cerebral  tissues,  but  is  a  mixture  of 
cerebrin  and  the  substance  first  described  by  Fremy  as  cerebric  acid. 

W.  D.  H. 

Cerebron.  Hans  Thierfelder  (Zeit.  physiol.  Chem.,  1905,  44, 
366 — 370). — The  formula  given  to  cerebron  is  C48H9309N.  On  hydro¬ 
lysis,  it  is  resolved,  as  shown  in  the  following  equation,  into  cerebronic 
acid,  sphingosin,  and  galactose :  C48H93  O9N  +  2H2O  =  CJ6H60O3  + 

c17h35o2n + c6H12o6.  w.  d.  h. 

Spectroscopy  of  Blood  and  of  Oxyhaemoglobin.  II.  A.  ViLAand 
M.  Piettre  (Bull.  Soc.  chim.,  1905,  [iii],  33,  573 — 580.  Compare  this 
vol.,  ii,  500;  Bohr,  Abstr.,  1890,  450). — The  authors  have  investigated 
the  influence  of  various  substances  on  the  absorption  spectra  of 
solutions  of  blood  and  of  oxyhsemoglobin  in  water.  Dilute  sodium 
chloride  solution  suppresses  the  band  A  634  in  the  red,  a  concentrated 
solution  produces  a  new  band,  A  597,  sodium  fluoride  displaces  the  band 
A  634  to  a  position  A  612,  even  in  presence  of  other  salts  (compare 
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Menzies,  Abstr.,  1895,  i,  256,  and  Ville  and  Derrien,  this  vol.,  i,  500), 
except  in  the  case  of  sodium  nitrite,  when  the  displacement  is  to  the 
position  X  620.  The  band  in  the  red  is  intensified  by  the  addition  of 
oxidising  or  reducing  agents  ;  this  effect  is  similar  to  that  induced  by 
drying  or  aging  of  blood  or  oxyhsemoglobin.  The  authors  conclude 
that  the  colouring  matter  present  in  living  blood  corpuscles  shows 
two  absorption  bands  in  the  green  and  that  it  undergoes  change  the 
moment  it  escapes  from  the  corpuscle  and  then  shows  the  additional 
band  X  634  in  the  red,  which  also  characterises  oxyhemoglobin.  This 
absorption  band  in  the  red  must  be  associated  with  a  very  stable 
nucleus,  since  it  is  also  shown  by  solutions  of  the  brown  oil  produced 
by  fusing  oxyhemoglobin  with  potassium  hydroxide. 

These  observations  also  show  that  oxyhemoglobin  and  methemo- 
globin  are  identical,  as  has  already  been  indicated  by  Otto  and  Hiiper’s 
analyses  of  the  two  substances.  T.  A.  H. 

Methsemoglobin.  M.  Piettre  and  A.  Vila  ( Compt.  rend.,  1905, 
140,  1350 — 1352.  Compare  this  vol.,  i,  500;  ii,  402). — Polemical 
against  Ville  and  Derrien,  who  attribute  the  new  band  described  by  the 
authors  to  admixture  with  methemoglobin.  W.  D.  H. 

Methsemoglobin  and  its  Fluorine  Compound.  Jules  Ville 
and  Eugene  Derrien  ( Compt .  rend.,  1905,140,1549 — 1551.  Com¬ 
pare  this  vol.,  i,  500  ;  ii,  402,  and  preceding  abstract). — Polemical 
against  Piettre  and  Vila.  The  view  that  the  new  absorption  band  is 
due  to  methsemoglobin  is  emphasised.  The  statement  made  by  Piettre 
and  Vila  that  their  material  cannot  be  methsemoglobin  because  it  is 
crystallisable  is  shown  to  be  incorrect.  Numerous  observers  in  the 
past  have  obtained  methsemoglobin  in  crystalline  form.  W.  D.  H. 

Carboxyhsemochromogen.  Fritz  Pregl  (Zeit.  physiol.  Chem., 
1905,44,  173 — 181). — The  statement  originally  made  by  Hoppe-Seyler, 
that  the  proportion  of  carbon  monoxide  in  carboxyhsemochromogen  is 
1  mol.  of  the  gas  per  atom  of  iron,  is  confirmed.  It  is  also  found 
that  5  atoms  of  nitrogen  are  present  per  atom  of  iron.  Much  of  the 
present  paper  is  devoted  to  the  method  of  preparation  of  the 
hsemochromogen  and  the  prevention  of  its  conversion  into  hsematin 
by  the  air.  W.  D.  H. 

Hsematin.  William  Kuster  (Zeit.  physiol.  Chem.,  1905,  44, 
391—421.  Compare  Abstr.,  1896,  i,  516;  1900,  i,  68,  319  ;  1901,  i, 
58,  298  ;  1902,  i,  845). — The  product,  insoluble  in  water,  which  is  ob¬ 
tained  by  oxidising  hsematin  with  chromium  trioxide  in  acetic  acid 
solution  (Abstr.,  1900,  i,  69)  has  been  further  investigated.  The 
best  yield  (40  per  cent.)  is  obtained  when  12  atoms  of  oxygen  are  used 
for  each  molecule  of  hsematin.  When  treated  with  25  per  cent,  sul¬ 
phuric  acid  or  with  concentrated  hydrochloric  acid,  chromic  salts  and 
hsematic  and  oxalic  acids  are  removed  and  the  amount  of  iron  is  con¬ 
siderably  reduced.  Some  of  the  properties  of  this  purified  product  have 
been  examined.  On  further  oxidation  with  chromium  trioxide,  it  yields 
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tribasic  hsematic  acid,  and  with  nitric  acid  it  yields  oxalic,  succinic, 
and  tribasic  hsematic  acid. 

In  the  oxidation  of  hsemin  with  nitric  acid,  the  yield  of  oxalic  acid 
is  greater  the  more  concentrated  the  acid.  The  other  products  iso¬ 
lated  were  succinic  and  hsematic  acids. 

Hsematin  has  been  oxidised  with  hydrogen  peroxide,  with  sodium 
hypobromite,  with  calcium  permanganate  in  alkaline  solution,  and  with 
chromic  acid  in  acetic  acid  solution,  but  no  new  products  have  been 
isolated. 

Hsematoporphyrin,  when  oxidised  with  chromic  acid  in  sulphuric 
acid  solution,  yields  the  same  acids,  namely,  oxalic,  succinic,  and 
hsematic.  In  the  purification  of  hsematic  acid  as  its  calcium  salt,  a 
new  acid  has  been  isolated.  It  crystallises  from  hot  water,  contains 
nitrogen,  does  not  melt  at  240°,  yields  a  readily  soluble  calcium  salt, 
and  gives  the  pyrrole  reaction.  J.  J.  S. 

Absorption  of  Ferments  by  Colloids.  Ferdinand  Dauwe 
{Beitr.  chem.  Physiol.  Path.,  1905,  0,  426 — 453). — A  discussion 
with  some  experiments  on  the  question  whether  absorption  or  adsorp¬ 
tion  will  best  explain  the  diminution  in  the  amount  of  ferment  which 
occurs  when  colloids  are  present.  Whether  the  union  is  purely  physical, 
or  whether  a  loose  chemical  compound  is  formed,  is  a  question  to  which  no 
clear  answer  is  given,  although  it  appears  improbable  that  such  different 
materials  as  coagulated  proteid,  animal  charcoal,  kieselguhr,  &c.,  which 
act  in  the  same  way,  form  definite  compounds  either  with  ferments  or 
colouring  matters.  W.  D.  H. 

Catalase.  Alexis  Bach  (Per.,  1905,  38,  1878 — 1885.  Compare 
Abstr.,  1903,  i,  671  ;  1904,  i,  792), — The  amount  of  hydrogen  peroxide 
decomposed  by  animal  catalase  is  found  to  depend  both  on  the  con¬ 
centration  of  the  peroxide  and  on  that  of  the  ferment.  When  the 
catalase  present  has  reached  a  maximum,  the  amount  changed  is  directly 
proportional  to  the  quantity  of  hydrogen  peroxide  present,  whilst  when 
the  hydrogen  peroxide  has  reached  a  maximum,  the  change  is  directly 
proportional  to  the  concentration  of  the  ferment.  The  time  taken  by 
varying  amounts  of  catalase  to  hydrolyse  a  given  quantity  of  hydrogen 
peroxide  decreases  very  much  more  rapidly  than  the  quantity  of  ferment 
increases. 

An  attempt  to  compare  by  means  of  pyrogallol  the  distribution  of 
hydrogen  peroxide  between  peroxydase  and  catalase  when  both  ferments 
are  present  failed,  since,  although  the  presence  of  catalase  had  no 
effect  on  the  oxidation  of  pyrogallol  by  the  peroxydase-hydrogen 
peroxide  system,  the  pyrogallol  acted  injuriously  on  the  catalase  and 
prevented  any  liberation  of  oxygen.  It  is,  however,  also  possible  that, 
if  the  velocity  of  formation  of  the  peroxydase-hydrogen  peroxide  com¬ 
plex  is  large,  the  peroxide  will  be  completely  withdrawn  from  the 
influence  of  the  catalase.  E.  F.  A. 

Mode  of  Action  of  Philocatalase.  F.  Battelli  and  Mile.  L. 
Stern  ( Gompt .  rend.,  1905,  140,  1352 — 1353.  Compare  this  vol., 
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ii,  406). — Philocatalase  protects  catalase  in  a  two-fold  manner,  namely, 
by  a  destruction  of  anticatalase  and  a  regeneration  of  catalase. 

W.  D.  H. 

Saccharification  of  Artificial  Starches  by  Malt.  Eugene  Roux 
(Compt,  rend.,  1905,  140,  1259 — 1261). — The  action  of  malt 

diastase  on  various  artificial  starches  (this  vol.,  i,  262,  328)  is  found 
to  be  very  similar  to  the  action  on  flour  starch.  Maltose  and  doxtrins 
are  formed,  the  relative  proportions  of  which  depend  on  the  tempera¬ 
ture  at  which  the  action  takes  place.  Under  the  same  conditions, 
about  20  per  cent,  more  maltose  is  produced  from  the  artificial  starches 
as  compared  with  flour  starch.  The  dextrin s  are  almost  completely 
soluble  in  alcohol.  H.  M.  D. 

Influence  of  Liquefaction  of  Starch  on  its  Transformation 
by  Saccharifying  Diastases.  Auguste  Fernbach  and  Jules 
Wolff  ( Compt .  rend.,  1905,  140,  1067 — 1069). — The  effect  of  the 
liquefying  action  of  malt  extract  is  similar  to  that  of  heat  under  pressure. 
In  both  cases,  a  considerable  amount  of  starch  remains  untransformed 
after  treatment  with  barley  extract.  N.  H.  J.  M. 
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Trimethylene-trisulphone  and  -disulphonesulphide.  Walter 
Peters  (Her.,  1905,  38,  2565 — 2567.  Compare  Camps,  Abstr.,  1892, 
591,  592).—  The  dibromide  and  hexabromide  of  trimethylenetrisulphone 

2>CH2  and 

2 


are  represented  respectively  by  the  formulae 

2 


2>CBr2,  as  in  both  compounds  two  bromine  atoms  are 

2 

very  loosely  combined.  For  example,  the  bromine  atoms  are  removed 
by  ammonia,  by  silver  nitrate  solution,  or  by  sodium  hydroxide  in  the 
form  of  hypobromite,  and  the  compounds  readily  liberate  iodine  from 
a  hot  solution  of  potassium  iodide. 

The  sodium  salt  of  the  trimethylenetrisulphone  is  hydrolysed  to  a 
considerable  extent  in  aqueous  solution,  as  shown  by  alkalimetric 
methods.  J.  J.  S. 


^r2\0H  so 


Aqueous  Solutions  of  Acetylcarbinol.  Andr^  Kling  (Bull. 
Soc.  chim .,  1905,  [iii],  33,  755 — 760). — It  has  already  been  shown 
(Abstr.,  1903,  i,  138,  223)  that  in  aqueous  solution  acetylcarbinol 


reacts  to  a  certain  extent  as  the  tautomeric  oxide,  OH*CMe<^ 


CHf 

I  ' 
0 


In 


the  anhydrous  state,  however,  it  reacts  as  a  ketone.  Thus  (a)  its 
reaction  with  Grignard’s  reagents  is  perfectly  normal  (Abstr.,  1904, 
i,  2,  133).  ( b )  Its  molecular  magnetic  rotation  is  3*650,  and  that 

calculated  for  the  ketonic  formula  is  3*659  (Perkin,  Proc.,  1891,  790). 
(c)  Its  molecular  refraction  is  17*643,  corresponding  with  17*614  for 
the  ketonic  formula,  whereas  the  oxide  formula  requires  17*016. 

The  tautomerising  action  of  the  water  is  attributed  to  the  intermediate 
formation  of  hydrates  ;  for  example, 

CTT 

CH3-CO-CH2-OH  — >  CH3-C(OH)2-CH2-OH  — >  OH*CMe<(i)  2. 


An  examination  of  the  viscosities  of  aqueous  solutions  of  acetyl¬ 
carbinol  by  Yarenne  and  Godefroy’s  method  (Abstr.,  1904,  i,  2  ; 
ii,  160)  indicates  the  formation  of  hydrates  with  H20,  2H20,  4H20, 
and  11H20.  Aqueous  solutions  of  acetylcarbinol  have  a  faintly  acid 
reaction,  and  are  only  slowly  neutralised  by  alkalis ;  thus  the  first  few 
drops  of  alkali  render  the  solution  neutral,  but  after  some  time  the 
solution  again  becomes  feebly  acid,  and  the  process  can  be  repeated 
several  times  in  the  cold  before  permanent  neutralisation  is  attained. 
Acetylcarbinol  is  thus  a  pseudo-acid,  and  this  conclusion  has  been 
confirmed  by  an  examination  of  the  electrical  conductivities  of  solu¬ 
tions  of  acetylcarbinol  in  presence  of  sodium  hydroxide.  J,  J.  S. 


Preparation  of  Thio-acids  and  Disulpho-acids.  Einar 
Biilmann  ( Annalen ,  1905,  339,  351 — 372). — The  non-crystalline  thio- 
acids,  which  seem  so  far  not  to  have  been  prepared  in  a  pure  state, 
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can  be  obtained  by  treating  alkali  salts  of  halogen-substituted  fatty 
acids  with  potassium  xanthate  in  aqueous  solution,  thus  :  OEt*CS2K  -f 
CH2C1*C02K  =  0Et‘CS*S*CH2*C02K  +  KC1.  On  further  treatment 
with  ammonia,  the  xanthamides  are  formed,  thus  : 
0Et‘CS‘S-CH2-C02H  +  2NH3  -  OEt*CS*NH2  +  SH-CH2*C02-NH4. 

Xanthylacetic  acid ,  C6H803S2,  is  prepared  from  potassium  xanthate 
and  sodium  chloroacetate  in  aqueous  solution  ;  the  mixture  is  kept 
overnight ;  since  the  xanthylacetic  acid  on  heating  in  alkaline  solution 
condenses  to  trithiocarbonylacetic  acid,  CS(S4CH24C02H)2,it  is  necessary 
to  cool  with  ice  when  preparing  large  quantities.  The  acid,  which  is  a 
white,  crystalline,  odourless  solid  melting  at  53 — 54°,  forms  hygro¬ 
scopic  alkali  salts  ;  the  lead  salt,  (CGH(r03S2)2Pb,H20,  is  a  micro¬ 
crystalline  precipitate.  On  evaporating  an  alcoholic  solution  of  the 
acid  with  ammonia,  xanthamide  is  formed  ;  the  latter  is  converted  by 
treatment  with  hydrogen  chloride  into  thioglycollic  acid,  which  is  a 
colourless  oil  boiling  at  123°  under  29  mm.  pressure;  it  forms  an 
insoluble  barium  salt.  Disulphideacetic  acid ,  S2(CH24C02H)2,  prepared 
by  oxidation  of  crude  thioglycollic  acid  by  means  of  iodine,  melts  at 
107 — 108°  and  gives  a  precipitate  of  silver  sulphide  with  ammoniacal 
silver  solution. 

a-Xanthylpropionic  acid ,  0Et4CS4S4CHMe4C02H,  prepared  from 
sodium  a-bromopropionate  and  potassium  xanthate,  is  a  colourless, 
crystalline  substance  melting  at  49—50° ;  the  alkali  salts  are  hygro¬ 
scopic,  and  the  lead  salt  is  unstable,  a  -  Disulphidepropionic  acid , 
S2(CHMe*C02H)2,  forms  white  crystals  melting  at  140 — 142°. 

Xanthylpropionic  acid ,  prepared  from  /3-iodopropionic  acid,  forms 
crystals  melting  at  66° ;  the  sodium  salt  crystallises  with  3H20  in  white, 
rectangular  leaflets.  /3-Disulphidepropionic  acid  crystallises  in  white 
leaflets  melting  at  155°,  and  does  not  blacken  with  ammoniacal  silver 
solution. 

a -Xantliylbuiyric  acid ,  prepared  from  sodium  a-bromobutyrate  and 
potassium  xanthate,  forms  white  crystals  melting  at  55°.  a-Thiol- 
butyric  acid ,  SH4CHEt4C02H,  is  an  oil  boiling  at  118 — 122°  under 
19  mm.  pressure;  its  basic  lead  salt  is  insoluble. 

Xanthyhuccinic  acid ,  0Et*CS*S#CH*(C02H),CH2*C02H,  prepared 
from  sodium  bromosuccinate,  crystallises  in  plates  melting  at  149°. 
Thiomalic  acid  forms  crystals  melting  at  148°,  and  gives  a  characteristic 
reaction  with  copper  sulphate. 

Attempts  to  prepare  thiotartaric  acid  lead  to  no  result ;  potassium 
xanthate  and  dibromosuecinic  acid  give  fumaric  acid  and  ethyl  dioxy - 


perthiocarbonate7 


S-CS-OEt 

S-CS-OEt* 


K.  J.  P.  0. 


ceAlkylaorylic  Acids.  Edmond  E.  Blaise  and  A.  Luttringer 
(Bull.  Soc.  chim.j  1905,  [iii],  33,  760 — 783.  Compare  this  vol., 
i,  168). — The  esters  of  a-alkylacrylic  acids  have  been  prepared  by  the 
action  of  phosphoric  oxide  on  the  esters  of  the  corresponding  hydr- 
acrylic  acids  (this  vol.,  i,  505).  Ethyl  a-ethylacrylate,  CH2ICEt*C02Et, 
is  obtained  together  with  a -ethylacrylic  acid ,  tiglic  acid,  and  the  ester , 
CH2!CEt*C02eCH2*CHEt*C02Et  (derived  from  a-ethylacrylic  acid  and 
a-ethylhydracrylic  acid),  by  the  action  of  phosphoric  oxide  on  a  benzene 
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solution  of  ethyl  a-hydracrylate.  The  complex  ester  boils  at 
144 — 146°  under  24  mm.  pressure,  and  when  hydrolysed  yields  the 
two  components,  which  were  recognised  by  means  of  their  reactions 
with  phenylhydrazine  at  140°.  Ethyl  a-ethylacrylate  is  a  liquid 
distilling  at  137°  under  atmospheric  pressure,  and  the  yield  is  some 
65  per  cent.  The  acid  distils  at  83°  under  15  mm.  pressure,  melts 
at  —  16°,  and  dissolves  only  sparingly  in  water,  but  readily  in  organic 
solvents.  The  potassium  hydrogen  salt,  KH(C5H702)2,  and  ammonium 
salt  are  both  readily  soluble  in  water.  The  chloride ,  CH2!CEt*COCl, 
distils  at  25°  under  13  mm.,  or  at  38*5°  under  30  mm.  pressure.  The 
amide  melts  at  83' 5°,  the  anilide  at  82°,  the  phenylhydrazide , 
CH2ICEt*CO*NH*NHPh,  at  77°,  and  the  dibromide ,  afi-dibromo- 
a-ethylpropionic  acid ,  obtained  by  the  addition  of  bromine  in  carbon 
disulphide  solution  at  0°,  crystallises  from  light  petroleum  and 
melts  at  73°.  fi-Bromo-a-ethylpropionic  acid ,  obtained  by  the  addi¬ 
tion  of  hydrogen  bromide  to  the  unsaturated  acid,  distils  at  128 — 429° 
under  15  mm.  pressure,  and  its  ethyl  ester  at  94 — 95°  under  20  mm. 
pressure.  The  corresponding  iodo- acid,  CH9I*CHEt*C02H,  crystal¬ 
lises  from  light  petroleum,  melts  at  28°,  and  is  extremely -hygroscopic. 

Ethyl  a-ethylacrylate  condenses  with  ethyl  acetoacetate  in  the 
presence  of  sodium  ethoxide  at  the  ordinary  temperature,  yielding 
ethyl  a  -acetyl-a-ethylglutarate}  C02Et'CHAc,CH2*CHEt*C02Et,  which 
distils  at  150°  under  10  mm.  pressure,  and  ethyl  a-ethylglutarate 
(Auwers  and  Titherley,  Abstr.,  1896,  i,  639).  This  latter  is  the  only 
product  when  the  condensation  is  effected  by  heating  the  mixture  for 
six  hours  on  the  water-bath.  When  boiled  with  hydrochloric  acid, 
the  acetylethylglutarate  is  hydrolysed  yielding  carbon  dioxide,  ethyl 
alcohol,  and  y-acetyl-a-ethylbutyric  acid ,  CH2Ac’CH2*CHEt‘C02H,  which 
distils  at  158°  under  9  mm.  pressure.  The  semicarbazone  of  the  acid 
forms  small  crystals  from  a  mixture  of  absolute  ether  and  alcohol 
and  melts  at  125°. 


Aniline  reacts  with  a-ethylacrylie  acid  at  its  boiling  point,  yielding 
the  anilide  of  the  acid  together  with  fi-phenylamino-a-ethylpropion- 
anilide ,  NHPh*CH2*CHEt*CO*NHPh,  which  crystallises  in  slender 
needles  melting  at  115°  (compare  Autenrieth  and  Pretzell,  Abstr., 
1903,  i,  474). 


a-Ethylacrylic  acid  condenses  with  phenylhydrazine,  yielding 

QQ _ CHEt 

\-phenyl-k- ethyl-5 -pyrazolidone,  NPh<^  I  >  which  melts  at 

jN  -LA* 

79°  and  distils  at  213 — 214°  under  15  mm.  pressure.  Its  2 -acetyl 

qq _ CHEt 

derivative,  NPh<^  1  >  melts  at  54 — 55°  and  distils  at 

AC  w  I  1_2 

213 — 214°  under  28  mm.  pressure.  When  heated  with  methyl  iodide 
for  six  hours  at  120°,  the  pyrazolidone  yields  the  compound , 
qq _ CHEt 

NPh<^^.jj^j.  ?I2,  melting  at  126°,  and  when  oxidised  with 

potassium  ferricyanide  it  yields  \ -phenyl- Methyl -^-pyrazolone, 

^  ^CO’CHEt 

NPh<N=iH  ■ 


melting  at  78°.  a-Ethylacrylic  acid  and  hydrazine  hydrate  react 


y  V  2 
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yielding,  among  other  products,  a  substance  melting  at  100°,  distilling 
at  about  300°,  and  containing  15*86  per  cent,  of  nitrogen. 

Ethyl  a-propylacrylate  (52  per  cent,  yield)  distils  at  156°  under 
atmospheric  pressure.  The  acid  melts  at  —17°  and  distils  at 
101 — 102°  under  15  , mm.  pressure.  The  potassium  salt, 

CH2ICPr-C02K, 

crystallises  from  alcohol  in  brilliant  plates.  The  acid,  when  boiled 
with  aniline,  yields  fi-phenylamino-a.-propylpropionanilide , 

NHPh-CH2-CHPr*CO-NHPh, 
melting  at  118*5°  and  soluble  in  hydrochloric  acid. 

Ethyl  a-isopropylacrylate  distils  at  153°  under  the  ordinary  pressure, 
the  acid  at  100°  under  19  mm.  pressure,  and  its  dibromide,  a/3-dibromo - 
a-iso propylpropionic  \a.-bromo-8-methyl-a-bromomethylbutyric\  acid, 

CHMe2  •  CBr  (CH2Br)  •  C02H, 

melts  at  87°.  Ethyl  a-butylacrylate  distils  at  177°,  the  acid  boils  at 
109—110°  under  10  mm.  pressure,  and  solidifies  at  -15°.  The 
potassium  hydrogen ,  ammonium ,  and  calcium  salts  are  all  anhydrous,  and 
the  cupric  salt  crystallises  with  5H20.  The  acid  chloride  distils  at 
58 — 59°  under  13  mm.  pressure.  The  anilide  melts  at  41*5°,  and  the 
phenylhy  dr  azide  at  91*5°.  The  acid  combines  with  hydrogen  bromide, 
yielding  fi-bromo-a~butylpropionic  [ a-bromomethylhexoic ]  acid ,  which  is 
an  oil;  its  ethyl  ester  distils  at  120 — 121°  under  18  mm.  pressure. 
l-Phenyl-^-butyl-b-pyrazolidone  melts  at  84°. 

Ethyl  a-butylaerylate  and  ethyl  cyanoacetate  condense  in  presence 
of  sodium  ethoxide  yielding  ethyl  y-cyano-a-butylglutarate , 
C02Et-CH(C4H9)*CH2*CH(CN)-C02Et, 
which  distils  at  192°  under  20  mm,  pressure.  When  hydrolysed,  the 
ester  yields  heptane-aay -tricarboxylic  acid , 

CH3-[CH2]3-CH(C02H)-CH2-CH(C02H)2, 

which  melts  at  144°. 

Ethyl  a-heptylacrylate  distils  at  122°  under  18  mm.  pressure  and  the 
acid  at  158°  under  the  same  pressure.  The  potassium  salt  crystallises 
from  alcohol  in  plates.  J.  J.  S. 

Preparation  of  Dimethylacrylic  Acid.  Philippe  Barbier  and 
Georges  Leser  {Bull.  Soc .  chim .,  1905,  [iii],  33,  815 — 816). — The  acid 
is  readily  prepared  by  adding  pure  mesityl  oxide  to  a  well-stirred 
solution  of  sodium  hypochlorite,  prepared  by  Graebe’s  method  ;  the  mix¬ 
ture  becomes  hot,  and,  when  it  has  again  attained  the  ordinary  tempera¬ 
ture,  the  excess  of  hypochlorite  is  destroyed  by  sodium  hydrogen 
sulphite.  The  solution  is  decanted  from  the  chloroform  and  acidified 
with  sulphuric  acid,  when  crystals  of  dimethylacrylic  acid  separate.  A 
further  quantity  may  be  obtained  by  extracting  the  acid  filtrate  with 
ether.  The  yield  is  over  70  per  cent.  J.  J.  S. 

Cro tonic  and  isoOrotonic  Acids.  William  Oechsner  de 
Goninck  {Bull.  Acad.  roy.  Belg .,  1905,  254 — 255). — Crotonic  and 
isocrobonic  acids  dissolved  in  glycerol  were  boiled  for  some  time  ;  in 
neither  case  was  any  gas  evolved;  the  investigation  is  being  continued. 

P.  H. 
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The  Five  Isomeric  Acids,  C4H602.  Willhelm  Autenrieth 
(j Ber.y  1905,  38,  2534 — 2551). — The  five  acids  of  the 
„  i  ~  H-OMe  Me’C'H 

formula  C4H602,  jj.q.qq  H  ’  Tr.M.nr,  xi  >  CH2.CHe*C02H, 

CH 

CH2:CH-CH2*C02H,  and  CH2<  I  2 


h-oco2h 


ch-co2h 


,  are  now  known  as  uniform 


individuals.  That  four  of  these  acids  contain  an  ethylenic  linking  is 
shown  by  the  fact  that  the  anilides  obtained  from  them  unite  with 
two  atoms  of  bromine  or  one  molecule  of  aniline  to  form  saturated 
compounds.  The  fifth  acid,  trimethylenecarboxylic  acid,  is  saturated, 
its  anilide  yielding  a  monobromo-substitution  product. 

/3-Chlorocrotonic  and  /3-chlorofsocrotonic  acids  are  a/I-unsaturated 
acids  and  are  structurally  identical,  just  as  are  crotonic  and  fsocrotonic 
acids.  The  mercaptol  esters  of  ethyl  acetoacetate  of  the  general 
type  CMe(SR)2*CH2*C02Et,  and  the  disulphonyl  esters  of  the  type 
CMe(S02E,)2,CH2,C02Et,  give,  with  alkalis,  derivatives  of  zsocrotonic 
acid.  Further,  with  phenylhydrazine,  ethyl  /?-chloroisocrotonate 
forms  phenylmethylpyrazolone  and  other  pyrazolone  derivatives,  con¬ 
taining  a  methyl  group. 

Since  the  tribromide,  obtained  by  the  action  of  bromine  on  iso- 
crotonanilide,  yields  a-bromocrotonic  acid  only  on  hydrolytic  decom¬ 
position  by  hydrochloric  acid,  the  constitution  of  isocrotonic  acid 
is  regarded  as  definitely  settled. 


[With  Carl  Pretzell.] — hoCrotonanilide , 


Me*OH 

H-C-CONHPh’  pre 


pared  by  the  action  of  aniline  on  fsocrotonic  chloride,  crystallises  in 
prisms  and  melts  at  102°. 

iso-a8-Dibro7nobutyryl-r>-bromoanilide, 

Me-CH-Br 


H*CBr*CO*NH*CrH4Br(l  :  4)  ’ 

prepared  by  the  action  of  a  solution  of  bromine  in  chloroform  on  iso - 
crotonanilide,  forms  glistening  prisms  and  melts  at  146°.  When 
heated  with  fuming  hydrochloric  acid  at  120 — 130°  for  six  hours,  it 
forms  a-bromocrotonic  acid,  melting  at  106°,  and  p-bromoaniline. 

Benzoyl-ip-bromoanilide,  prepared  from  jt?-bromoaniline  by  the 
Schotten-Baumann  method,  separates  from  alcohol  in  glistening, 
hexagonal  plates  and  melts  at  202°. 


afi-Dibromobutyryl-'p-bromoanilide, 


H-CBrMe 

H-CBr-CO*NH-C0H4Br 


pre¬ 


pared  by  the  action  of  bromine  (2  atoms)  on  a/?-dibromobutyr- 
anilide  or  by  the  action  of  bromine  (4  atoms)  on  crotonanilide,  both 
reactions  having  been  conducted  in  chloroform  solution,  separates 
from  alcohol  in  glistening  leaflets  and  melts  at  154 — 155°.  By  its 
hydrolytic  decomposition  with  hydrochloric  acid  at  130°,  jo-bromo- 
aniline,  hydrobromic  acid,  and  a  bromocrotonic  acid  (m.  p.  97°)  were 
obtained,  the  latter  being  probably  identical  with  the  acid  designated 
in  the  literature  as  /3-bromocrotonic  acid. 

Vinylacetanilide ,  CH2.‘CH*CH2*CO*NHPh,  separates  from  dilute 
alcohol  in  needles  and  melts  at  58°.  Its  dibromide , 

CH2Br*CHBr*CH2*CO*NHPh, 
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prepared  by  the  action  of  bromine  on  a  solution  of  the  anilide  in 
chloroform,  crystallises  in  needles  and  melts  at  101°. 

Methylacrylanilide  dibromide ,  CH2Br'CBrMe*CO*NHPh,  prepared 
by  the  action  of  bromine  on  a  chloroform  solution  of  methylacryl- 
anilide,  separates  from  alcohol  in  needles  and  melts  at  128°. 


CHf 


Trimethylenecarboxylic  anilide,  CH9<^  I  ,  prepared  by 

^  ^CH-CO-NHPh  r  r 


the  addition  of  aniline  to  trimethylenecarboxylic  chloride,  separates 
from  water  or  dilute  alcohol  in  glistening  leaflets  and  melts  at 


110—111°. 


Trimethylenecarboxylic  p- bromoanilide , 

CH 

2N3H-CO-NH-C6H4Br  ’ 

prepared  by  the  bromination  of  the  preceding  compound,  separates 
from  alcohol  in  glistening  prisms  and  melts  at  189 — 190°. 

Its  constitution  was  determined  by  its  behaviour  on  hydrolysis  with 
fuming  hydrochloric  acid  at  120°,  when  |>bromoaniline  and  an  acid 
which  did  not  contain  bromine  (probably  trimethylenecarboxylic  acid) 
were  obtained.  A.  McK. 


cZ-Lactide.  Emile  Jungfleisch  and  Marcel  Godchot  ( Gompt . 
rend .,  1905,  141,  111 — 113.  Compare  Wislicenus,  Abstr.,  1873, 
57). — If  small  quantities  of  d- lactic  acid  are  heated  at  about  70°  under 
25  mm.  pressure  to  complete  elimination  of  water,  and  the  pro¬ 
duct  rapidly  distilled  at  150 — 155°,  the  distillate  contains  c£-lactide 
only  ;  but  if  large  quantities  of  acid  are  distilled,  the  heating  must  be 
prolonged  and  the  distillate  contains  d -  and  Z-lactides,  which  can  be 
separated  by  fractional  crystallisation. 

Z-Lactide  forms  triclinic  crystals,  whilst  those  of  the  cZ-modification 
are  orthorhombic.  (Z-Lactide  melts  at  95°,  distils  at  150°  under  25  mm. 
pressure,  is  highly  hygroscopic,  and  is  more  soluble  than  the  Z-modifica- 
tion  in  ether,  alcohol,  chloroform,  or  benzene.  The  value  of  [a]D  for 
cZ-lactic  acid  decreases  with  dilution;  solutions  containing  1*1665, 
0*5832,  and  0*2916  gram  of  C6H804  per  100  c.c.  of  benzene  have 
[a]D  —  298°,  —  280°,  and  —  246°  respectively  at  18°.  In  contact  with 
water,  cZ-lactide  dissolves  more  rapidly  than  does  the  ^-modification, 
the  solution  becoming  acid  and  less  laevorotatory  owing  to  formation 
of  <Z-lactyl-]actic  acid,  which  is  gradually  partially  hydrolysed  into 
cZ-lactic  acid,  with  which  it  forms  an  equilibrium  in  aqueous  solution. 
Thus  a  solution  of  0*117  gram  of  cZ-lactide  in  30  c.c.  of  water  im¬ 
mediately  after  formation  and  after  2,  6,  12,  48,  and  72  hours  has 
[  a  ]D  -192*8°,  -141°,  -111°,  -59*8°,  -42*7°,  and  -  8°  respectively 
at  13°.  Similar  changes  take  place,  but  more  rapidly,  at  100°.  A 
concentrated  solution  of  laevorotatory  zinc  (Z-lacty  1-lactate  is  obtained 
by  neutralising  the  freshly  prepared  aqueous  solution  of  cZ-lactide  with 
zinc  carbonate  and  evaporating  at  low  temperatures ;  this  unstable 
salt  could  not  be  obtained  in  the  crystalline  state,  as  after  some  time  in 
the  cold,  or  more  rapidly  on  boiling,  the  solution  deposits  zinc 
d- lactate,  which  is  only  slightly  laevorotatory,  and  becomes  acid  owing 
to  the  formation  of  free  <Z-lactic  acid.  Thus  a  solution  of  zinc  cZ-lactyl- 
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lactate  which  had  [a]D  -  7‘5°,  after  some  hours  of  boiling  had 
[a]D  —  0*3°.  G.  Y. 

/?/?-Dimethylbutyrolactone.  Gustave  Blanc  ( Compt .  rend.,  1905, 
141,  203 — 204)  — Blaise’s  supposed  /1/Tdimethylbutyrolactone  (Abstr,, 
1898,  i,  561)  must  be  a  mixture  of  that  substance  with  the  aa-dimethyl- 
compound,  as  the  ethyl  y-bromodimethylbutyrate  obtained  from  it 
boils  at  102  — 104°  under  9  mm.  pressure,  and  when  treated  with  ethyl 
sodiocyanoacetate  yields  only  a  small  amount  of  ethyl  cyano-aa- 
dimethyladipate,  which  boils  at  175°  under  8  mm.  pressure  and  on 
hydrolysis  is  converted  into  aa-dimethyladipic  acid  melting  at  87°, 
whilst  the  action  of  ethyl  sodiocyanoacetate  on  the  a-bromo-ester 
from  /?/?-dimethylbutyrolactone  leads  to  the  elimination  of  hydrogen 
bromido  and  the  formation  of  the  ester ,  C5Hg‘C02Et.  G.  Y. 

Ethyl  Dicyanosuccinate.  P.  Engler  and  Julius  Meyer  ( Ber ., 
1905,  38,  2486 — 2488). — When  shaken  with  iodine  in  ethereal  solution, 
ethyl  sodiocyanoacetate  yields  ethyl  dicyanosuccinate ,  Cl0H12O4N2, 
which  crystallises  in  white  leaflets,  melts  at  118°,  and  is  insoluble  and 
comparatively  stable  in  cold  water,  but  is  easily  hydrolysed  by  boiling 
water  or  aqueous  alkali  hydroxides,  carbonates,  or  thiosulphates.  The 
product  of  hydrolysis  is  probably  diethyl  dihydrogen  ethanetetra- 
carboxylate  ;  the  silver  salt  could  not  be  obtained  in  a  state  of  purity. 

The  action  of  iodine  on  a  mixture  of  ethyl  sodiomalonate  and  ethyl 
sodiocyanoacetate  leads  chiefly  to  the  formation  of  ethyl  ethane- 
tetracarboxylate.  G.  Y. 

Derivatives  of  Dibromo  and  Dichlorormaleic  Acid  and 
their  Conversion  into  Indigo.  Alfred  Salsjony  and  Hugo 
Simonis  ( Ber .,  1905,  38,  2580 — 2601.  Compare  Abstr.,  1901,  i,  268). — 
Good  yields  of  dibromo-  and  dichloro-maleic  acids  may  be  obtained  by 
oxidising  mucobromic  and  mueochloric  acids  (Abstr.,  1899,  i,  741)  by 
Hendrixon’s  method  (Abstr.,  1890,  958). 

The  following  salts  of  dibromomaleic  acid  have  been  prepared  : 
potassium  (1H2G),  sodium  potassium,  cobalt  (2H20). 

Ethyl  hydrogen  dibromomaleate ,  obtained  by  the  half  esterification  of 
the  acid,  forms  a  solid  mass  melting  at  100°  and  decomposing  into  the 
anhydride  and  alcohol  when  heated.  The  propyl  hydrogen  ester  and 
the  amyl  hydrogen  ester  are  oils,  and  their  stability  increases  with  the 
complexity  of  the  alkyl  group  present.  The  normal  methyl  ester 
(Abstr.,  1888,  1058)  is  best  obtained  by  the  hydrogen  chloride  catalytic 
method.  The  normal  allyl  ester  and  the  corresponding  tert .-butyl  ester 
are  oils.  The  iso  amyl  ester  distils  at  320°.  In  the  preparation  of  the 
esters  from  the  silver  salts  and  alkyl  iodides,  it  is  essential  that  no  free 
iodine  should  be  present,  as  this  readily  transforms  the  maleates  into 
the  corresponding  fumarates. 

The  following  salts  and  esters  of  dichloromaleic  acid  have  been 
prepared  :  potassium  (H20),  sodium  (H20),  sodium  hydrogen  (H20), 
lithium,  cupric  (H20),  plumbous  (H20),  nickelous  (2H20).  The 
i&obutyl  hydrogen  ester  distils  at  168 — -170°,  but  is  partially  decom¬ 
posed.  Aniline  dibromomaleate,  C2Br2(C02NH3Ph)2,  obtained  when 
cold  alcoholic  solutions  of  the  components  are  mixed,  crystallises  in  soft, 
glistening,  white  scales.  It  begins  to  decompose  at  128°,  dissolves 
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readily  in  water,  and  only  sparingly  in  most  organic  solvents  with  the 
exception  of  carbon  disulphide.  The  o -toluidine  salt  crystallises  in 
needles  melting  at  139°,  and  the  p- compound  in  plates  decomposing  at 
154°.  Aniline  dichloromaleate  begins  to  decompose  at  125°. 

When  aniline  and  the  dibromo-acid  are  boiled  with  water  and  a 
little  ether  and  the  solution  subsequently  evaporated,  a  mixture  of  two 
isomeric  anilinobromomaleic  anhydride  anils  is  obtained.  The  one, 
I7HPh*C*C{i7Ph) 

if  ^>0 ,  crystallises  from  90  per  cent,  alcohol  in 

CBr  ’CO 

yellowish-green  needles,  melts  at  180°,  and  dissolves  in  potassium 

,  ,  ,  CZNHPhVCCh  ^ 

hydroxide  solution.  The  second,  M'  .  >0,  crystallises  from 

CJDr~"C(JN  Ph) 

water  in  slender,  brown  needles  melting  at  188°;  it  dissolves  in 

potassium  hydroxide,  and  on  the  addition  of  hydrochloric  acid  to  the 

solution  copious  evolution  of  carbon  dioxide  ensues.  A  third  isomeride , 

JSTHPh*C - CCT  _  .  1A.  ,  ,  ,  .  . 

M  ~~>.NPh,  is  obtained  by  the  action  of  aniline  on 
CBr*CCr  J 

dibromomaleic  anhydride;  it  forms  orange-yellow  plates,  melts  at  192°, 

is  readily  soluble  in  hot  alcohol  or  ether,  and  may  be  sublimed. 

,  ...  7  7  .  7  7  .  7  NHPh-C— CCh  _ 

Anilinobromomaleic  anhydride ,  crystallises  from 

alcohol  in  golden-yellow  needles.  The  three  cAZoro-derivatives  corre¬ 
sponding  with  the  isomeric  anilinobromo-anils  have  been  prepared. 
The  first  turns  brown  at  175°,  and  melts  at  188°,  the  second 
crystallises  in  golden  plates  and  melts  at  187°,  and  the  third  in 
prismatic,  orange-red  needles  melting  at  190°.  Anilinochloromaleic 
anhydride  is  readily  soluble  in  most  organic  solvents  and  begins  to 
melt  at  165°. 

Anilinobromomaleic  anhydride  dianil, 

C(NHPh)-C(NPh) 

^22^-i6^^3^r>  _ C(NPhy 

obtained  as  a  by-product  in  the  preparation  of  methyl  dianijinomaleate, 
crystallises  from  alcohol  in  orange-red  plates  melting  at  186°. 

A  trianilinobromodimaleic  anhydride  dianil,  C38H2804N5Br,  is 
obtained  as  a  by-product  in  the  preparation  of  dianilinomaleic  anhydride. 
It  has  a  brownish-red  colour,  dissolves  readily  in  alcohol,  melts  at  160°, 
and  does  not  crystallise  well.  The  corresponding  cAZoro-derivative 
turns  black  at  120°. 

It  has  not  been  found  possible  to  replace  both  bromine  atoms  in 
dibromomaleic  acid  by  anilino-groups,  but  the  change  may  be  effected, 
although  not  readily,  in  the  case  of  the  anhydride  or  methyl  ester. 

. . NHPh-C’CCh  _ 


Dianilinomaleic  anhydride , 


NHPh-C-CO 


^>0,  formed  by  adding 


aniline  at  100 — 120°  to  dibromomaleic  anhydride  and  subsequently 
heating  at  130 — 140°,  crystallises  from  boiling  alcohol  and  melts  at  231°. 

Methyl  dianilinomaleate  crystallises  in  yellow  prisms  and  melts  at 
172°,  the  acid  assumes  an  orange  colour  at  140°,  melts,  and  again 
solidifies,  and  then  melts  and  decomposes  at  175°.  The  sodium  and 
silver  salts  were  prepared. 
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When  the  methyl  ester  is  fused  with  caustic  potash,  or  when  the 
sodium  salt  is  fused  with  pure  sodamide  and  a  little  potassium 
hydroxide,  small  amounts  of  indigo  are  obtained.  J.  J.  S. 

Preparation  of  Carbon  Compounds  containing  Two  Con¬ 
secutive  Double  Linkings.  Arrigo  Mazzucchelli  ( Atti  B.  Accad. 
Lined ,  1905,  [v],  14,  i,  568 — 576). — The  author  describes  unsuccess¬ 
ful  attempts  to  synthesise  compounds  of  the  allene  type,  which  have 
been  but  little  studied  and  should  prove  of  stereochemical  interest. 

Starting  from  ethyl  diethylacetonedicarboxylate,  he  converted  this, 
by  the  action  of  phosphorus  pentachloride,  into  ethyl  chlorodiethyl- 
glutaconate,  C02Et*CHEt*CCECEt*C02Et.  All  the  means  adopted 
for  the  removal  of  hydrogen  chloride  from  the  last  compound  led  also 
to  simultaneous  substitution  by  hydroxyl.  The  action  of  alcoholic 
potassium  hydroxide  yielded  ethylinalonic  acid,  butyric  acid,  and 
dipropyl  ketone,  whilst  hydrochloric  acid,  acetates,  and  solutions  of 
potassium  hydroxide  in  water  or  methyl  alcohol  gave  mixtures  of  the 
ethyl  esters  of  chlorodiethylglutaconic  and  diethylacetonedicarboxylic 
acids  and  a  certain  amount  of  resin.  Similar  results  were  obtained 
with  ethyl  iododiethylglutaconate.  T.  H.  P. 

Solubility  of  Certain  Metallic  Tartrates  in  Water.  H.  Cantoni 
and  Mile.  F.  Zachoder  (Bull.  Soc.  chim .,  1905,  [iii ],  33,  747 — 754. 
Compare  this  vol.,  i,  14). — The  solubilities  of  the  tartrates  of  strontium, 
calcium,  barium,  copper,  zinc,  and  lead  have  been  determined  at  various 
temperatures  between  0°  and  85°,  and  the  results  are  given  in  tables 
and  curves  in  the  original.  J.  J.  S. 

Formaldehyde  and  Formate  Formation.  Hans  Euler  and 
Astrid  Euler  ( Ber .,  1905,  38,  2551 — 2560). — The  authors  have 
studied  the  condition  of  formaldehyde  in  dilute  alkaline  solution. 
Formaldehyde  behaves  as  a  weak  acid  since,  by  the  action  of  formal¬ 
dehyde  on  alkali,  the  alkali  salt  of  the  aldehyde  is  formed,  and  this  is 
partially  hydrolysed  in  aqueous  solution.  A  A/1  solution  of  the  mono¬ 
sodium  salt  of  formaldehyde  contains  about  one-half  of  the  salt;  as  such, 
whilst  the  other  half  is  resolved  into  free  base  and  free  formalde¬ 
hyde.  In  dilute  solution,  the  salt  is  a  binary  electrolyte;  the  strength 
(dissociation  constant)  of  formaldehyde  as  an  acid  amounts  to  1T0“14 
at  0°. 

The  formation  of  sodium  or  barium  formate  from  formaldehyde  and 
sodium  hydroxide  is  a  reaction  of  the  second  order.  With  a  large 
excess  of  aldehyde,  the  reaction  is  one  of  the  first  order.  The  value 
of  the  constant  falls  slightly  with  the  time.  The  reaction  con¬ 
stants  for  barium  hydroxide  or  sodium  hydroxide  are  about  the 
same,  and  fall  somewhat  with  increase  of  the  initial  concentra¬ 
tion  of  the  aldehyde  on  account  of  the  formation  of  the  formal¬ 
dehyde  salt.  In  the  formate  formation  examined,  no  oxidation  oc¬ 
curred,  since  the  reaction  took  place  as  quickly  in  an  atmosphere  of 
hydrogen  as  in  oxygen.  The  reaction  constant  is  tripled  with  a  rise 
of  temperature  of  10°.  Formate  formation  takes  place  more  quickly 
with  calcium  hydroxide  than  with  sodium  or  barium  hydroxide. 

A.  McK. 
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Crystals  of  s-Tetrachlorozsapropyl  Formal.  Louis  Henry 
(Bull.  Acad,  roy .  Belg .,  1905,  211 — 213). — Polemical.  A  reply  to 
Ces&ro  (this  vol.,  i,  570).  P.  H. 

Diehl oroacetyldextr in.  A.  Kldiaschwili  (J.  Russ.  Rhys.  Chem. 
Soc .,  1905,  37,  421 — 423). — Dichloroacety l dextrin,  CgHjqOqCb,  is 

obtained  by  mixing  rice  starch  with  twice  its  weight  of  dichloro- 
acetic  acid  in  the  cold  and  heating  the  whole  in  a  reflux  apparatus 
until  the  product  gives  no  starch  reaction  with  iodine  even  after 
saponifleation.  It  is  deposited  from  acetone  in  a  powdery  mass,  and 
ebullioseopic  measurements  of  its  solution  in  this  solvent  indicate  a 
molecular  weight  corresponding  with  6O8H10O6Cl2.  T.  H.  P. 

Action  of  Ethylamine  and  zsoButylamine  on  Ceasium. 
Etienne  Rengade  ( Compt .  rend.,  1905,  141,  196 — 198.  Compare  this 
vol.,  i,  174). — Ctesium  dissolves  in  ethylamine  to  form  an  unstable, 
blue  ccesium-ethylammonium ,  which  decomposes  into  hydrogen  and 
ccesium-ethylamide ,  NHEtCs ;  this  crystallises  in  long,  white  needles, 
becomes  yellow  on  exposure  to  air,  inflames  explosively  when  rapidly 
heated  or  on  contact  with  moist  air,  and  dissolves  easily  in  ethyl¬ 
amine.  It  reacts  with  aqueous  vapour  in  a  vacuum  to  form  ethyl¬ 
amine  and  caesium  hydroxide,  and  when  slowly  heated  to  105 — 110° 
decomposes  with  formation  of  hydrogen,  methane,  and  ethylene. 

Caesium  dissolves  in  isobutylamine  to  form  a  colourless  solution 
which  yields  hydrogen  and,  on  evaporation  of  the  excess  of  the  base, 
caesium  isobutylamide ,  C4HgNHCs,  which  crystallises  in  white  needles, 
is  more  stable  than  the  methyl-  or  ethyl-amine  compounds,  becomes 
brown  and  inflames,  but  without  detonation  on  contact  with  moist  air, 
reacts  with  water  in  absence  of  air  to  form  zsobutylamine  and  caesium 
hydroxide,  and  when  heated  to  110°  undergoes  a  complex  decomposition, 
with  evolution  of  hydrogen,  and  finally  of  propane  and  propylene. 

Caesium-ethylamide  is  formed  when  caesium-amide  is  dissolved  in 
ethylamine  and  the  solution  evaporated  ;  similarly,  caesium-ethylamine 
is  converted  into  the  amide  and  the  zsobutylamide  by  treatment  with 
excess  of  ammonia  and  isobutylamine  respectively.  If  a  limited  quan¬ 
tity  of  the  ammonia  or  amine  is  used  as  solvent,  an  equilibrium  is  set 
up  between  the  two  possible  amides  and  the  two  amines  or  the  amine 
and  ammonia.  G.  Y. 

New  Method  for  the  Conversion  of  Primary  Diamines  into 
Chlorinated  Amines  and  into  Dichlorides.  Julius  von  Braun 
and  Carl  Muller  (. Ber .,  1905,  38,  2340 — 2348). — A  60  per  cent,  yield 
of  ae-dichloropentane,  together  with  benzonitrile,  is  obtained  by  heat¬ 
ing  dibenzoylpentamethylenediamine  with  phosphorus  pentachloride 
and  distilling  under  atmospheric  pressure.  The  product  is  distilled 
in  steam,  the  nitrile  hydrolysed  with  concentrated  hydrochloric  acid 
and  the  mixture  again  distilled  in  steam,  when  the  dichloropentane 
passes  over. 

If  the  product  is  distilled  under  reduced  pressure,  a  certain  amount 
of  benzoyl  e-chloroamylamine  is  obtained,  and  this,  on  hydrolysis,  yields 
e-chloroamylamine. 
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Other  dichlorides  and  chloroamines  may  be  obtained  in  a  similar 
manner.  A  60  per  cent,  yield  of  a£-dichlorohexane  has  been  ob¬ 
tained  from  hexamethylenediamine.  ^-Ghiorohexylamine^li^Q^^Gb 
is  an  oil,  and  the  hydrochloride  a  syrup  ;  the  platinichloride  melts  at 
213 — 214°  and  the  picrate  at  115°.  An  aqueous  suspension  of  the  base 
gradually  loses  its  alkaline  properties  when  heated,  as  intramolecular 
transformations  occur,  one  of  the  products  being  hexamethylene- 
imine,  (CH2)6INH.  The  best  yield  of  the  chlorinated  base  is  obtained 
by  reducing  c-phenoxyhexonitrile  (this  vol.,  i,  342)  and  replacing  the 
phenoxy-group  by  chlorine. 

a^-Dichloroheptane  distils  at  120°  under  28  mm.  pressure,  and  with 
sodium  phenoxide  yields  a^-diphenoxyheptane  melting  at  53°  (Solonina, 
Abstr.,  1899,  i,  561).  Benzoyl-^-chloroheptylamine  forms  a  snow- 
white,  crystalline  powder  melting  at  63°,  and  when  hydrolysed  with 
concentrated  hydrochloric  acid  at  150°  yields  rj-chloroheptylamine 
hydrochloride  as  a  syrup.  The  platinichloride  melts  at  203°.  The  base 
is  an  oil  with  alkaline  properties,  and  when  heated  with  water  under¬ 
goes  intramolecular  rearrangement.  J.  J.  S. 


Reduction  .of  Ketoximes.  New  Synthesis  of  Amines. 

Amable  Mailhe  ( Compt .  rencl.,  1905,  141,  113 — 115.  Compare  this 
vol.,  i,  571). — When  heated  with  finely-divided  nickel  at  150 — 180°, 
acetoxime  yields  a  liquid  which  consists  to  the  extent  of  about  1/3  of 
tsopropylamine  and  of  2/3  of  dnsopropylamine.  There  is  obtained  also 
a  small  quantity  of  a  liquid  boiling  at  about  105°  which  is  probably  a 
mixture  of  di-  and  tri-^sopropylamine. 

Methyl  ethyl  ketoxime  is  reduced  by  finely-divided  nickel  at 
150 — 200°,  about  1/3  of  the  product  being  sec-butylamine,  and  about 
2/3  di*sec-butylamine,  with  a  small  quantity  of  a  liquid  boiling  below 
160°  and  containing  probably  tri-sec-butylamine.  Methyl  ethyl  ketoxime 
is  reduced  by  nickel  at  250°  to  ammonia,  butane,  and  water,  whilst 
with  finely  divided  copper  at  300°  it  forms  the  primary  and  secondary 
amines. 

Di-sec-butylamine  is  a  colourless  liquid  of  characteristic  odour,  which 
boils  at  132°  under  758  mm.  pressure,  has  a  sp.  gr.  0  7833  at  0°,  and 
is  extremely  soluble  in  water.  The  hydrochloride  is  deliquescent ;  the 
oxalate  melts  at  104°. 

The  hydrochloride  and  carbonate  of  sec-butylamine  crystallise  in 
slender  needles  and  are  deliquescent. 

Methyl  n-propyl  ketoxime  is  reduced  by  finely-divided  nickel  at 
180 — 200°,  2/5  of  the  product  being  sec-amylamine  and  3/5  di-sec- 
amylamine  j  at  250°,  the  reduction  leads  to  the  formation  of  ammonia, 
water,  and  the  hydrocarbon.  The  primary  and  secondary  amines  are 
also  formed  by  reduction  by  means  of  finely-divided  copper,  sec - 
Amylamine  reacts  with  phenylcarbimide  to  form  s-phenyl~&ec-amyl- 
carbamide ,  NHPh*CO*NR*CHMePra,  which  crystallises  in  prisms  and 
melts  at  120°. 

Di-sec-amylamine ,  NH(CHMePra)2,  boils  at  177°  under  750  mm. 
pressure,  has  a  sp.  gr.  0*7916  at  0°,  forms  a  deliquescent  hydrochloride , 
and  reacts  with  phenylcarbimide  to  form  &-phenyl-bb-di-sec-amylcarb- 
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amide ,  NHPh*C(>N(CHMePra)2,  which  crystallises  in  needles  and 
melts  at  134°.  G.  Y. 

Synthesis  of  Hexamethylenediamine  and  Heptamethylene- 
diamine  from  Piperidine.  Julius  von  Braun  and  Carl  MOller 
(. Ber .,  1905,  38,  2203 — 2210). — Benzoyl-e-leucinonitrile, 

NHBz-[CH9]5-CN, 

prepared  from  benzoyl-c-chloroamylamine,  NHBz’[CH2]4*CH2C1 
(Abstr.,  1904,  i,  918),  gives  on  reduction  with  sodium  and  absolute 
alcohol  an  oil  consisting  of  a  mixture  of  the  monobenzoyl  derivative, 
NHBz^CHgjQ’NHg,  of  hexamethylenediamine  with  some  of  the  base 
produced  by  hydrolysis  ;  the  oil  is  converted  by  benzoylchloride  into 
dibenzoylhexamethylenediamine  (a£-dibenzoyldiaminohexane,  Curtius 
and  Clemm,  Abstr.,  1901,  i,  68),  NHBz’[CH2]6*NHBz,  which  crystal¬ 
lises  from  alcohol.  On  heating  the  dibenzoyl  derivative  with  concen¬ 
trated  hydrochloric  acid,  a£-diaminohexane  hydrochloride,  identical 
with  Curtius  and  Clemm’s  product,  is  obtained.  The  benzenesulphonic 
derivative,  SOgPh’NH^CHgJg’NH’SOgPh,  crystallises  from  alcohol  and 
melts  at  154°. 

Pimelonitrile  (Abstr.,  1904,  i,  970)  is  easily  reduced  by  sodium  and 
absolute  alcohol,  giving  heptamethylenediamine, 
identical  with  Solonina’s  product  (J.  Russ .  Phys .  Chem.  Soc .,  1896, 
28,  558),  prepared  from  suberic  acid.  The  benzenesulphonic  derivative, 
NHBz*[CH2]7*NHBz,  crystallises  from  methyl  alcohol  on  adding  ether 
and  melts  at  104°.  In  the  formation  of  heptamethylenediamine  from 
pimelonitrile,  an  imino-base,  [CH2]7>NH,  is  not  formed,  although  the 
reduction  of  dicyanoethane  or  ay-dicyanopropane  gives  rise  to  a  cyclic 
imine  as  well  as  the  aliphatic  base.  The  tendency  to  form  the  imino- 
compound  seems  to  cease  when  the  carbon  chain  becomes  5-membered. 

W.  A.  D. 

Synthesis  of  a  New  Leucine.  Louis  Bouveault  and  Bene 
Locquin  ( Compt .  rend.,  1905,  141,  115 — 117.  Compare  this  vol.,  i, 
32,  33  ;  Ehrlich,  Abstr.,  1904,  i,  560). — Two  alcohols  are  formed  by 
the  fermentation  of  beet-root  juice  :  zsobutylcarbinol,  related  to  leucine, 
and  sec-butylcarbinol,  related  presumably  in  a  similar  manner  to 
Ehrlich’s  cf-^soleucine,  which  must  therefore  have  the  constitution 
CHMeEt*CH(NH2)*C02H.  An  inactive  leucine  of  this  constitution 
has  been  prepared  in  the  following  manner. 

Ethyl  sec-butylacetoacetate ,  CHMeEt*CHAcC02Et,  formed  by  the 
action  of  sec-butyl  iodide  on  ethyl  sodioacetoacetate,  is  a  colourless 
liquid  which  boils  at  111 — 112°  under  19  mm.  pressure,  has  a  sp.  gr. 
0976  at  4°/0°,  and  with  hydrazine  forms  a  pyrazolone  melting  at  162° 
(corr.).  When  treated  with  nitrosyl  sulphate  in  sulphuric  acid 
solution,  ethyl  sec-butylacetoacetate  yields  ethyl  a-oximino-sec-butyl- 
acetate  [ a-oximino-fi-methylvalerate ],  CHMeEt*C(NOH)*C02Et,  which 
is  a  viscid  liquid  boiling  at  133  — 134°  under  10  mm.  pressure,  and  is 
easily  hydrolysed  by  aqueous  potassium  hydroxide  ;  the  acid  melts, 
decomposes,  and  sublimes  at  164°  (corr.).  Along  with  the  oximino-ester, 
there  is  formed  a  small  quantity  of  ethyl  methylethylpyruvate ,  which 
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yields  a  semicarbazone  melting  at  80 — 82°;  the  acid  melts  at  212° 
(corr.). 

a-Amino-sec-butylacetic  [a- amino  -  j3  -  me  thylva  leric\  acid  is  formed  in  a 
poor  yield  by  reduction  of  ethyl  a-oximino-sec-butylacetate  with 
sodium  amalgam.  It  is  characterised  by  conversion  into  the  p -toluene- 
sulphonate ,  which  melts  at  141°  (corr.).  A  60  per  cent,  yield  of 
the  ester,  CHMeEt,CH(NH2),C02Et,  is  obtained  by  reduction  of  the 
oximino-ester  with  sodium  amalgam  in  cooled  alcoholic  solution, 
neutralised  from  time  to  time  by  addition  of  alcoholic  hydrochloric 
acid.  It  is  a  colourless  liquid  with  a  disagreeable  odour,  which  boils 
at  90 — 92°  under  15  mm.  pressure  and  has  a  sp.  gr.  0*957  at  4°/0°. 
With  potassium  cyanate  in  hydrochloric  acid  solution,  it  yields  the 
crystalline  carbamido- derivative,  CHMeEt’CH^H’CO'NH^’COgEt, 
which  melts  at  81°.  With  benzoyl  chloride  in  cooled  pyridine  solution, 
the  amino-ester  forms  an  oily  benzoyl  derivative,  which  boils  at 
213 — 214°  under  19  mm.  pressure,  and  is  hydrolysed  by  alcoholic 
potassium  hydroxide  with  formation  of  a -benzoylamino- fi-methylvaleric 
acid,  CHMeEt*CH(NHBz)*C02H,  which  sinters  at  115°  and  melts  at 
118°.  The  corresponding  benzoyl  derivative  of  Ehrlich’s  (7-tsoleucine 
sinters  at  114°  and  melts  at  116 — 117°  (Abstr.,  1903,  i,  796). 

G.  Y. 

Synthesis  of  Polypeptides.  XII.  Alanylalanine  and  its 
Derivatives.  Emil  Fischer  and  Karl  Kautzsch  ( Ber .,  1905,  38, 
2375 — 2385.  Compare  Abstr.,  1903,  i,  465,  607,  799,  800;  1904,  i, 
652,  771,  867,  890,  917;  this  vol.,  i,  30,  31,  263). — Alanylalanine , 
NH2*CHMe’C0,NH>CHMe#C02H,  is  obtained  by  shaking  alanine 
anhydride  for  some  time  with  sodium  hydroxide  until  the  crystals 
which  are  first  formed  redissolve.  The  alkaline  solution  is  neutralised 
with  hydriodic  acid,  as  the  sodium  iodide  thus  formed  is  readily  soluble 
and  the  dipeptide  practically  insoluble  in  absolute  alcohol.  It  crystal¬ 
lises  from  dilute  alcohol  in  small  needles,  and  melts  and  decomposes  at 
276°  (corr.),  its  aqueous  solution  reacts  feebly  acid  and  dissolves 
cupric  oxide,  yielding  a  deep  blue  solution  of  the  cupric  salt,  which  is 
readily  soluble  in  water  and  also  moderately  in  alcohol. 

Benzoylalanylalanine,  COPh*KH,CHMe,CO,NII,OIIMe*C02II,  crys¬ 
tallises  from  water  in  colourless  needles  and  melts  at  203 — 204°  (corr.). 
The  copper  salt,  (C13H1504N2)2Cu,  crystallises  in  microscopic,  green 
needles,  which  seem  to  contain  water  of  crystallisation.  The  ethyl 
ester  melts  at  114 — 116°  (corr.).  These  products  are  probably  stereo- 
isomeric  with  those  described  by  Curtius  and  van  der  Linden  (Abstr., 
1904,  i,  883). 

a-Bromoisohexoylalanylalanine, 

C4H9-CHBr-C0*NH-CHMe-C0-]SrH*CHMe-C02H, 
is  obtained  by  the  action  of  a-broimnsohexoyl  chloride  on  an  alkaline 
solution  of  alanine  anhydride  in  two  stereoisomeric  modifications, 
which  may  be  separated  by  repeated  fractional  crystallisation  from 
ethyl  acetate.  The  A  compound,  which  is  less  readily  soluble,  crystal¬ 
lises  in  slender  needles,  softens  at  180°,  melts  and  decomposes  at 
191 — 193°  (corr.),  and  dissolves  readily  in  hot  alcohol  or  acetic  acid. 
One  gram  dissolves  in  about  80  c.c.  of  hot  water  or  35  c.c.  of  hot 
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ethyl  acetate.  The  B  compound  melts  at  160 — 163°  and  decomposes 
at  a  slightly  higher  temperature.  One  gram  dissolves  in  25  c.c.  of 
boiling  water  or  in  6  c.c.  of  boiling  ethyl  acetate. 

Two  stereoisomeric  leucylalctnylalanines , 

C4H9-CH(NH2)-cb*]SrH-CHMe-C0-NH-CHMe-C02H, 
are  obtained  by  the  action  of  ammonia  on  the  bromo-derivatives  at 
100°.  The  A  compound  sinters  at  240°  and  melts  and  decomposes  at 
266°  (corr.).  It  dissolves  in  hot  water,  dilute  acids,  or  acetic  acid,  but 
is  practically  insoluble  in  the  usual  organic  solvents.  It  gives  a  violet 
coloration  with  sodium  hydroxide  and  cupric  sulphate  solutions.  The 
copper  salt  has  been  obtained  in  the  amorphous  condition  only.  The 
B  compound  is  amorphous,  dissolves  readily  in  water,  and  is  not 
precipitated  by  alcohol.  The  methyl  ester  and  copper  salt  are  also 
amorphous. 

a -Bromopropionylalanylcdanine  also  exists  in  two  modifications  ;  the 
A  compound,  obtained  by  repeated  crystallisation  from  water,  melts 
and  decomposes  at  198 — 200°  (corr.),  dissolves  sparingly  in  cold  water, 
and  moderately  in  hot  ethyl  acetate,  acetone,  or  acetic  acid.  The 
B  compound  has  not  been  obtained  pure. 

Dialanylalanine,  RH^CHMe’CO'NHj^CHMe'COgH,  crystallises 
in  needles,  melts  and  decomposes  at  219°  (corr.)  when  quickly  heated, 
then  solidifies,  and  melts  and  decomposes  again  at  256 — 261°  (corr.). 
It  dissolves  readily  in  cold  water,  sparingly  in  alcohol,  contains 
IH20,  which  it  loses  at  100°,  and  then  forms  a  hygroscopic  powder. 
It  is  tasteless  and  yields  an  amorphous  cupric  salt.  J.  J.  S. 

Chromous  Sodium  Thiocyanate.  Iwan  Eobpel  (Zeit.  anorg. 
Chem .,  1905,  45,  359—361). — When  moist  chromium  acetate  is 
gradually  added,  in  absence  of  air,  to  a  concentrated  solution  of 
sodium  thiocyanate,  it  dissolves  at  first  with  production  of  a  deep  blue 
colour,  and  later  a  large  yield  of  dark  blue  crystals  having  the  composi¬ 
tion  3NaCNS,Cr(CNS)2,llH20  separates.  The  crystals  are  easily  de¬ 
composed  by  the  action  of  oxygen  or  moisture. 

The  preparation  of  chromous  chloride  by  the  action  of  hydrochloric 
acid  on  small  lumps  of  metallic  chromium  is  recommended ;  the 
chromium  is  best  prepared  by  the  Goldschmidt  aluminium  process. 
Chromous  chloride  is  thus  obtained  as  a  white,  anhydrous  product. 

D.  H.  J. 

Bromodialkylacetamides.  Kalle  &  Co.  (D.B.-P.  158220). — - 
Bromodialkylacetamides  of  the  formula  CBrBB'’CONH2  or 
CBrBB' ’0(011)!  NIL  have  a  hypnotic  action  when  B  and  B'  —  Et  orPr. 
Bromodimethylaeetamide  (a-bromoisobutyramide,  Abstr.,  1898,  i,  10) 
has  no  such  action. 

To  prepare  these  derivatives,  the  corresponding  dialkylacetic  acids 
are  converted  into  the  chlorides  or  bromides  by  phosphorus  chloride 
or  phosphorus  and  bromine  respectively,  and  the  amides  prepared  by 
passing  ammonia  into  the  ethereal  solution  or  by  adding  to  an  excess 
of  ammonia  solution. 

a~Bromo~a-ethylhutyryl  chloride ,  CBrEt2*COCl,  boils  at  90 — 100° 
under  20  mm.  pressure ;  a-hromo-a-ethylhutyramide  melts  at  64 — 65° 
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and  dissolves  in  115  parts  of  cold  water,  readily  in  alcohol,  ether, 
benzene,  or  chloroform.  a-Bromo-a-propylvaleryl  chloride ,  CBrPr2*COCl, 
boils  at  110 — 130°  under  20  mm.  pressure  ;  the  amide  melts  at 
59 — 60°  and  is  less  soluble  in  water  than  the  diethyl  derivative. 
a-Bromo-a-ethylvaleramide  is  a  pleasant-smelling  oil.  C.  H.  D. 

zsoCarbamides.  Julius  Stieglitz  and  R.  W.  Noble  (Ber.}  1905, 
38,  2243 — 2244.  Compare  Stieglitz  and  McKee,  Abstr.,  1899,  i,  594; 
1900,  i,  340,  431). — 0- Alkyl  esters  of  isocarbamide  are  readily  prepared 
by  warming  cyanamide  monohydrochloride  (a  mixture  of  cyanamide 
and  cyanamide  dihydrochloride)  with  a  slight  excess  of  the  appropriate 
alcohol  at  about  60 — 70°. 

O-Bthylisocarbamide  hydrochloride  ( ethyl  iminocarbamate  hydro¬ 
chloride ),  NH2,C(OEt)INH,HCl,  forms  well-defined  crystals  and  gives 
a  platinichloride ,  C6H1802N4PtClG. 

O-Propyli&ocarbcimide  hydrochloride  ( propyl  iminocarbamate  hydro¬ 
chloride)  melts  at  64°  and  decomposes  at  121°.  W.  A.  £), 


Dimethylmethylenetrimethylene, 


CIL 

cil 


!>C:CMe2.  13.  W. 


Alexeeff  ( J ,  Buss.  Phys.  Chem.  Soc.,  1905,37,  417 — 421). — Dimethyl- 

CH 

methylenetrimethylene  [/Lpropylenecycfopropane],  ^^2^>C!CMe2,  pre- 

pared  by  heating  ci/cfopropyldimethylcarbinol  in  a  sealed  tube  with 
acetic  anhydride,  has  the  odour  of  the  naphthalene  hydrocarbons,  boils 
at  70*5 — 71°  under  763  mm.  pressure,  has  the  sp.  gr.  0*7532  at  20°/0°, 
and  1*424.  When  the  hydrocarbon  is  treated  in  the  dark 
with  a  chloroform  or  carbon  disulphide  solution  of  bromine,  two  atoms 
of  the  latter  are  taken  to  satisfy  the  double  linking  and  two  more 
owing  to  the  rupture  of  the  carbon  ring,  while  still  more  of  the 
bromine  brings  about  bromination  accompanied  by  evolution  of 
hydrogen  bromide.  T.  H.  P. 


Purification  of  o-Nitrotoluene.  Farbwerke  vorm.  Meister, 
Lucius,  &  Bruning  (D.B.-P.  158219.  Compare  Streng,  Abstr., 
1891,  1197  ;  Schneider,  Abstr.,  1896,  ii,  290). — o-Nitrotoluene  freezes 
at  -10*5°,  but  if  cooled  to  -4°,  crystals  are  obtained  differing  in 
form  from  those  separating  at  -  10*5°.  It  is  thus  possible  to  purify 
o-nitrotoluene  by  cooling  the  crude  product  to  temperatures  between 
-  4°  and  -  10°  and  removing  the  liquid  portion  by  centrifugalisation 
when  about  one-half  has  crystallised.  A  mixture  of  o-nitrotoluene 
with  6  per  cent,  of  2?-nitrotoluene  and  12  per  cent,  of  m-nitrotoluene 
begins  to  crystallise  at  —  9°.  C.  H.  D. 


Nitration  of  Aromatic  Arylsulphonamides.  Aktien-Gesel- 
schaft  fur  Anilin-Fabrikation  (D.B.-P.  157859). — It  is  not  practic¬ 
able  to  nitrate  arylsulphonamides  in  sulphuric  acid  solution,  but  the 
reaction  takes  place  smoothly  when  the  amides  are  suspended  in  water 
and  gently  warmed  with  dilute  nitric  acid.  The  nitro-group  always 
enters  the  para-position  to  the  sulphonamide  group,  and  secondary 
reactions  do  not  occur. 
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The  arylsulphonamides  of  benzene  and  toluene,  derived  from  primary 
and  secondary  aromatic  bases,  are  almost  insoluble  in  water,  but 
dissolve  readily  in  alcohol,  ether,  or  benzene.  Those  derived  from 
primary  bases  form  crystalline  sodium  salts.  The  />-nitro-derivatives 
are  similar,  those  derived  from  primary  bases  form  yellow  sodium 
salts.  The  following  new  compounds  are  described  : 


Product  from  toluene-p-sulphonic 

p-Nitro- 
com  pound. 

chloride  and 

m.  p. 

m.p. 

Aniline. . . 

103° 

191° 

o-Toluidine  . 

108 

172 

o-Anisidine  . 

127 

175 

o-Chloroaniline  . . . 

105 

164 

jo-Xylidine  . . . . 

119 

185 

o-Amino-jo-cresol  ethyl  ether . 

112 

150 

Ethylaniline  . 

87 

107 

a-Naphthylamine  . 

156 

185 

Product  from  benzenesulphonie 
chloride  and 

o-Anisidine  . 

89 

181 

o-Chloroaniline  . 

127 

161 

C.  H.  D. 

Bohaviour  of  Aromatic  Sulphinic  Acids  towards  Mercuric 
Salts.  Walter  Peters  ( Ber .,  1905,  38,  2567 — 2570). — Attempts 
have  been  made  to  prepare  isomeric  metallic  salts  of  aromatic  sulphinic 
acids  ;  for  example,  R’SOOM  and  R,*S02*M  (M  — metal),  corresponding 
with  Otto's  isomeric  esters  (Abstr.,  1880,  810  ;  1885,  1232),  but 
without  success. 

Mercuric  fy-toluenesulphinate,  (C6H4Me*S0’0)2Hg,  is  obtained  when 
an  aqueous  solution  of  mercuric  acetate  is  added  to  a  dilute  alcoholic 
solution  of  the  sulphinic  acid  at  0°.  Although  soluble  in  pyridine  and 
in  hot  nitric  or  acetic  acid,  it  has  not  been  obtained  in  a  crystalline 
form. 

When  an  aqueous  alcoholic  solution  of  the  sulphinic  acid  and 
mercuric  chloride  in  molecular  proportions  is  heated  just  to  boiling, 
mercury  p-tolyl  chloride  (Abstr.,  1882,  732)  is  formed. 

Mercury  phenyl  chloride  has  been  prepared  in  a  similar  manner. 

J.  J.  S. 

Action  of  Acetylene  Tetrabromide  and  Aluminium 
Chloride  on  Toluene.  James  Layaux  ( Compt .  rend.,  1905,  141, 
204—206.  Compare  this  vol.,  i,  43,  125;  Anschutz  and  Romig, 
Abstr.,  1885,  768). — The  solid  product  formed  by  the  interaction  of 
acetylene  tetrabromide,  aluminium  chloride,  and  toluene,  consists  of  a 
mixture  of  A-  and  Z?-dimethylanthracenes,  melting  at  240°  and  244*5° 
respectively,  with  traces  of  /?-methylanthracene.  The  melting  point 
225°,  observed  by  Anschutz  and  Romig,  is  that  of  a  mixture  of  about 
equal  parts  of  A-  and  A-dimethvlanthracenes.  The  yield  of  dimethyl- 
anthracenes  is  more  constant,  and  is  increased  from  10 — 20  to  42  per 
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cent,  of  the  theoretical,  and  at  the  same  time  the  formation  of  resinous 
products  is  diminished  if  the  reacting  mixture  is  shaken  during  the 
whole  course  of  the  reaction.  The  liquid  product  contains,  in  addition 
to  unchanged  toluene,  benzene,  xylene,  trimethylbenzene,  and  other 
benzene  homologues.  G.  Y. 

Triphenylmethyl.  XII.  Moses  Gomberg  and  Lee  H.  Cone 
(Ber.,  1905,  38,  2447—2458.  Compare  Abstr.,  1901,  i,  77,  319,  638, 
690  ;  1902,  i,  534,  600,  754;  1903,  i,  81,  244;  1904,  i,  658,  988; 
this  vol.,  i,  426). — Triphenylmethyl  forms  additive  compounds  of  the 
type  dtR'!0(CPh3)2,  with  the  following  ketones  and  ethers  :  methyl 
ethyl,  diethyl,  methyl  propyl,  methyl  butyl,  and  dipropyl  ketones ; 
acetyl  acetone ;  methyl  hexyl  ketone;  acetophenone;  diethyl,  methyl 
propyl,  and  ethyl  propyl  ethers ;  methylal ;  phenetole ;  anisole ; 
benzyl  ethyl  ether ;  o-tolyl  methyl  ether.  The  composition  of  the 
additive  compounds  is  determined  usually  by  decomposition  at 
110 — 130°,  of  the  additive  compounds  with  phenetole  and  anisole  at 
110 — 130°  in  a  vacuum  ;  the  additive  compounds  with  the  less  volatile 
ketones  and  ethers  are  oxidised  to  triphenylmethyl  peroxide.  The 
low  percentages  of  ketones  and  ethers  found  for  the  additive  compounds 
with  the  ketones  and  ethers  of  high  boiling  point  are  due  probably  to 
superficial  decomposition  during  the  necessary  washing  with  light 
petroleum.  The  hydrocarbon  does  not  form  an  additive  compound 
with  acetone  or  isobutaldehyde. 

No  additive  compound  of  triphenylmethyl  and  acetonitrile  could  be 
obtained.  With  propionitrile,  the  compound  CEt:N(CPh3)2  is  formed 
in  transparent,  colourless  crystals.  With  benzonitrile,  the  hydro¬ 
carbon  forms  an  additive  compound,  which  crystallises  in  thin,  white 
needles,  is  stable  in  an  indifferent  atmosphere,  and  has  probably  the 
constitution  (CPh3)2CfiH5 •  C: N (CPh3)2. 

On  adding  warm  alcohol  to  a  solution  of  triphenylmethyl  in 
chloroform  and  cooling  the  mixture,  a  crystalline  product  is  obtained, 
which,  after  repeated  washing  with  absolute  alcohol  and  light  petrol¬ 
eum  and  drying  in  a  vacuum,  loses  6*7  per  cent,  at  110°,  72  per  cent, 
of  the  volatile  part  consisting  of  chloroform.  On  adding  ethyl  or  iso¬ 
propyl  alcohol  to  the  solution  of  triphenylmethyl  in  carbon  disulphide, 
crystals  are  obtained  containing  7*8 — 10*35  per  cent,  of  carbon  di¬ 
sulphide  and  only  traces  of  alcohol.  Crystals  obtained  by  the  pre¬ 
cipitation  of  triphenylmethyl  from  its  solution  in  carbon  disulphide  by 
adding  light  petroleum  lose  0*14—0*5  per  cent,  at  110°,  the  volatile 
part  consisting  chiefly  of  carbon  disulphide.  The  formation  of  addi¬ 
tive  compounds  by  addition  of  two  triphenylmethyl  groups  to  an  un¬ 
saturated  linking  or  to  an  atom  which  can  act  with  a  higher  valency 
agrees  with  the  peroxide  and  iodide  formation  in  pointing  to  the  con¬ 
stitution  CPh3.  If  Ullmann  and  Borsum’s  compound  is  benzhydryl- 
tetraphenylmethane  (Tschitschibabin,  this  vol.,  i,  125),  its  formation 
from  Gomberg’s  triphenylmethyl  is  not  explained  by  supposing  the 
latter  to  be  hexaphenylethane.  Moreover,  triphenylmethyl  is  colour¬ 
less  in  the  solid  state,  but  forms  intensely  yellow  solutions,  a  behaviour 
not  in  agreement  with  the  properties  of  saturated  hydrocarbons. 

The  chemical  behaviour  of  triphenylmethane  cannot  be  explained  by 
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Jacobson’s  formula  (this  vol.,  i,  186),  which,  however,  takes  into 
account  the  dimolecular  state  of  triphenylmethyl.  G.  Y. 

Phenylchrysofluorene.  Fritz  Ullmann  and  Anna  Mourawiew- 
Winigradoff  ( Per .,  1905,  38,  2213 — 2219).-—  Diphenyl-a-naphthyl- 
carbinol,  C10HyCPh2*OH  (Acree,  Abstr.,  1904,  i,  360),  is  easily  pre¬ 
pared  from  phenyl  a-naphthyl  ketone  and  magnesium  phenyl  bromide, 
and  on  reduction  gives  diphenyl-a-naphthylmethane.  On  heating  the 
carbinol  with  aniline  hydrochloride  and  glacial  acetic  acid,  with  acetic 
acid  containing  sulphuric  acid  or  zinc  chloride,  or  with  alcoholic  zinc 

C  IT 

chloride,  'phenyl  chrysofluorene ,  * ' L!L  ^>CHPh,  is  obtained  ;  it  crystal- 

4 

lises  from  glacial  acetic  acid  in  long,  lustrous  needles,  melts  at  195*5°, 
and,  on  oxidation  with  sodium  dichromate  in  acetic  acid  solution,  gives 

C  IT 

o-benzoylbenzoic  acid.  Phenyl  chrysojluorenol ,  f  1(L  6^>CPh*OH,  ob- 

tamed  by  the  action  of  magnesium  phenyl  bromide  on  chrysofluorenone 
(Graebe,  this  vol.,  i,  82),  crystallises  from  benzene  or  carbon  tetra¬ 
chloride  on  adding  light  petroleum  in  large,  lustrous,  slightly  yellow 
prisms  and  melts  at  149*5°.  On  reduction  with  zinc  dust  in  glacial 
acetic  acid,  phenylchrysofluorene  is  obtained,  identical  with  the  sub¬ 
stance  already  described. 

C  H 

Aminodiphenylehrysojluorene ,  i 1(L  6^>CPh*C6H4*NH2,  obtained  by 

C6H4- 

heating  chrysofluorenol  with  aniline  hydrochloride  and  glacial  acetic 
acid,  separates  in  small,  colourless  crystals  and  melts  at  215°. 

Diphenyl- /3-naphthylcarbinol,  C10Hr*CPh2*OH,  cannot  be  prepared 
from  methyl  /2-naphthoate  and  magnesium  phenyl  bromide,  but  is 
easily  obtained  by  the  action  of  the  latter  on  phenyl  /2-naphthyl 
ketone ;  it  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
large  prisms,  melts  at  115*5°,  and,  when  heated  with  glacial  acetic 
acid  and  concentrated  hydrochloric  acid,  gives  phenyl-phenylene 

C  H  ^ 

ft-naphthylenemethcine,  ^J>CHPh,  crystallising  from  benzene  and 


melting  at  1 37c 


c«h4 


W.  A.  D. 


Acetylation  in  Aqueous  Solutions.  Auguste  Lumi^re,  Louis 
Lumi^re,  and  Henri  Barbier  (Pull.  Poe.  chim.,  1905,  [iii],  33, 
783 — 787). — 12*3  grams  of  acetic  anhydride  dissolve  in  120  c.c.  of 
cold  water,  yielding  a  solution  which  readily  acetylates  amino-  and 
imino-compounds.  Thus,  aniline  or  a  solution  of  aniline  in  dilute 
acetic  acid,  when  shaken  with  the  anhydride  solution,  gives  an  almost 
theoretical  yield  of  acetanilide.  A  solution  of  aniline  hydrochloride 
gives  no  precipitate  when  shaken  with  the  anhydride  solution,  unless 
sodium  acetate  is  added. 

The  following  acetyl  derivatives  have  been  prepared  by  this  method  : 
acetanilide,  o-acetotoluidide,  acetoxylidide,  acetomethylanilide,  aceto- 
jo-phenetidide,  acetylphenylhydrazine,  diacetyl-^-phenylenediamine, 
o-acetylaminophenol,  jt?-acetylaminophenol,  2  : 4-diacetyldiaminophenol, 
acetylanthranilic  acid,  acetylphenylglycine.  Acetyl-/>-hydroxyphenyl- 
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glycine,  0H#C6H4*NAc*CH2'C02H,  which  cannot  be  obtained  by  boil¬ 
ing  hydroxy phenylglycine  with  acetic  anhydride,  is  readily  prepared 
by  dissolving  hydroxyphenylglycine  in  sodium  carbonate  solution  and 
shaking  with  the  aqueous  solution  of  acetic  anhydride.  It  crystal¬ 
lises  from  water  in  colourless  prisms  melting  at  203°  and  dissolves 
readily  in  alcohol  or  hot  water,  but  only  sparingly  in  ether,  chloro¬ 
form,  or  benzene.  J.  J.  S. 


Crystalline  and  Liquid  Modifications  of  Formanilide  and  p - 
and  o-Formotoluidides.  E.  I.  Orloff  (J.  Euss.  Phys.  Chem .  Soc.,  1905, 
37,  439 — 442). — The  interaction  of  formylglycerol  and  aniline  yields 
two  modifications  of  formanilide  :  (1)  a  crystalline  form,  melting  at 

C  H  *  NTT 

245°,  to  which  the  author  gives  the  constitution  6  .J*  •  J  (2)  a 

JnL*  O  .O 


..  „  CLH.-N 

liquid  form, 


C,Hr;N 

structure 


The  ordinary  form  melting  at  46°  lias  the 
The  second  and  third  modifications  give  the 


compound  NPhlSTa’CHO  when  treated  with  sodium  hydroxide,  but  the 
tautomeric  form  resembles  acetanilide  in  yielding  no  sodium  derivative. 
Similar  modifications  of  p-  and  o-formotoluidides  were  obtained. 

T.  H.  P, 


Action  of  Ethyl  Chloroacetate  on  the  Magnesium  Halogen 
Compound  of  o-Toluidine.  F.  Bodroux  ( Compt .  rend,,  1905,  141  > 
195 — 196.  Compare  this  vol.,  i,  427). — Ethyl  chloroacetate  reacts 
with  the  magnesium  iodide  derivative  of  o-toluidine  in  ethereal  solu¬ 
tion  to  form  iodoaceto-o-toluidide.  If,  as  sometimes  happens,  the 
magnesium  halogen  compound  undergoes  spontaneous  coagulation,  the 
yield  of  iodoaceto-o-toluidide  is  very  small,  the  chief  product  being 
ethyl  iodoacetate. 

Iodoaceto-o-toluidide  crystallises  in  long,  white  needles  and  melts 
and  decomposes  at  142°. 

The  action  of  ethyl  chloroacetate  on  the  magnesium  bromide  deriv¬ 
ative  of  o-toluidine  leads  to  the  formation  of  chloroaceto-o-toluidide  in 
a  50  per  cent,  yield,  along  with  a  compound  which  melts  below  95° 
and  has  not  been  obtained  in  a  state  of  purity. 

Dichloroaceto-o-toluidide ,  formed  by  the  action  of  ethyl  dichloro- 
acetate  on  the  magnesium  bromide  or,  along  with  a  small  quantity  of 
an  iodine  compound,  on  the  magnesium  iodide  derivative  of  o-toluidine, 
crystallises  in  long,  white  needles  and  melts  at  134°.  Trichloroaceto- 
o-toluidide,  formed  in  the  same  manner  from  ethyl  trichloroacetate, 
crystallises  in  long,  white  needles  and  melts  at  95°.  G.  Y. 

Condensation  Products  of  Primary  Aromatic  Amines  with 
Formaldehyde.  Farbwerke  vorm.  Meister,  Lucius,  &  Bruning 
(D.B.-P.  158543). — It  was  shown  by  Pulvermacher  (Abstr.,  1892, 
1450)  that  the  nitroanilines  react  with  formaldehyde  in  alcoholic  solu¬ 
tion  to  form  methylene  derivatives.  It  is  found  that  formaldehyde 
also  reacts  with  salts  of  tiie  aromatic  nitro-amines  in  aqueous  solution. 
Thus,  4nitro-2-aminotoluene  hydrochloride  and  formaldehyde  yield 
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the  compound  CH2(NH*0(5H3Me*N02)2,  which  crystallises  from  alcohol 
and  acetic  acid  in  glistening,  yellow  needles  and  melts  at  230°  ;  it  is 
insoluble  in  cold  dilute  acids.  The  corresponding  compound  from 
o-nitro-jp-toluidine  forms  orange  needles  and  melts  at  254°. 

C.  H.  D. 


1  :  r-Dichloro-2  :  2'-dinaphthylamine.  Wladimir  G.  Sciiapo- 
schnikoff  and  F.  Goleff  (Zeit.  Farb.  Text .  hid.,  1905,  4,  281 — 283). 
— On  adding  /3/?-dinaphthylamine  dissolved  in  glacial  acetic  acid 
to  quinonedichlorodi-imine  dissolved  in  the  same  solvent,  keeping 
the  temperature  below  45°,  1  :  Y-dichloro- 2  :  2! -dinaphthylamine, 

NH(C10H0C1)2,  is  obtained ;  it  crystallises  from  glacial  acetic  acid  or 
benzene  in  needles,  melts  at  145°,  and  on  heating  with  lime  gives  rise 
to  naphthacarb.izole.  A  small  quantity  of  a  dye,  probably 


NHf 


'10^-6’ 


■2  'C6H3^NC1(C10H7)>C’ 
is  also  formed  ;  it  gives  a  red  hydrochloride  crystallising  in  needles,  is 
easily  acetylated  and  diazotised. 

From  the  foregoing  experiments,  dichloroquinonedi-imine  appears 
capable  of  acting  as  a  chlorinating  agent.  W.  A.  D. 


Action  of  Sulphur  on  the  Organo-magnesium  Derivatives 
of  ^-Bromo-anisole  and  -phenetole.  F.  Taboury  {Bull.  Soc.  chim 
1905,  [iii],  33,  836 — 839.  Compare  Abstr.,  1903, i,  748;  1904,  i,  493). — 
y?-Methoxy-  and  jt?-ethoxy-thiophenols  (Abstr.,  1892,  1089)  are  formed 
by  the  action  of  sulphur,  followed  by  acidified  water,  on  the  magnesium 
derivatives  of  ^-bromo-anisole  and  -phenetole.  The  corresponding 
disulphides  are  not  formed  as  by-products,  but  may  be  obtained  by 
the  action  of  hydrogen  peroxide  on  the  thiophenols. 

Acyl  chlorides  react  with  these  magnesium  compounds  yielding  aryl 
thiocarboxylates.  p -M ethoxy  phenyl  thioacetate,  OMe*C6H4S*COMe,  is 
an  oil  distilling  at  163 — -166°  under  12  mm.  pressure.  The  corre¬ 
sponding  thiobenzoate  crystallises  from  alcohol  in  slender  needles 
melting  at  99 — 100°.  p- Ethoxy phenyl  thioacetate  melts  at  41 — 42°  and 
the  corresponding  thiobenzoate  at  106°. 

Alkyl  haloids  react  with  the  magnesium  compounds  yielding  alkyl 
sulphides.  Benzyl  p-methoxy phenyl  sulphide .  OMe*C6H4#S*CH2Ph, 
melts  at  45 — 46°,  and  benzyl  p-ethoxyphenyl  sulphide  at  43 — 44°. 

J.  J.  S. 


Phenylation  of  Phenols.  Fritz  Ullmann,  Paul  Sponagel  [and, 
in  part,  Stein]  ( Ber .,  1905,  38,  2211 — 2212). — When  potassium 
phenoxide  is  heated  with  bromobenzene  for  twelve  hours  at  180 — 210°, 
the  yield  of  diphenyl  ether  obtained  is  only  0*9  per  cent,  of  the 
theoretical ;  on  adding  a  small  quantity  of  copper,  however,  and 
heating  for  two  hours  at  210 — 230°,  87  per  cent,  of  the  theoretical 
quantity  of  diphenyl  ether  is  obtained.  o-Methoxydiphenyl  ether, 
OPh*CfiH4*OMe,  may  be  prepared  similarly  from  guaiacol,  and 
phenoxybenz  >ic  acid  from  salicylic  acid.  Bromobenzene  may  also  in 
this  method  of  preparation  be  replaced  by  its  homologues.  m-A^ro- 
diphenyl  ether ,  0Ph*C6H4*N02,  prepared  from  m-bromonitrobenzene,  is 
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a  yellow  oil  which  boils  at  198 — 200°  under  14  mm,  pressure.  From 
phenol  and  dibromobenzene,  quinol  diphenyl  ether ,  C18H1402,  is 
obtained  ;  it  melts  at  77°  and  boils  at  371 — -372°  under  720  mm. 
pressure.  Phloroglucinol  triphenyl  ether ,  obtained  from  s-tribromo- 
benzene,  melts  at  110°.  W.  A.  D. 

Condensation  of  Chloral  with  Aromatic  Hydrocarbons 
under  the  Influence  of  Aluminium  Chloride.  Adolphe  Dines- 
mann  ( Compt .  rend.,  1905,  141,  201 — 203.  Compare  Combes,  Abstr., 
1884,  837  ;  Fritsch,  Abstr.,  1897,  i,  568). — The  action  of  chloral  on 
benzene,  toluene,  ^-xylene,  and  anisole  in  presence  of  aluminium 
chloride  leads  to  the  formation  of  the  corresponding  phenyltrichloro- 
m  ethylcarbinols. 

Phenytrichloromethylcarbinol,  formed  by  this  reaction,  melts  at  37°, 
boils  at  145°  (corr.)  under  15  mm.  pressure,  and  is  identical  with 
Jocitsch’s  compound,  prepared  by  the  action  of  chloral  on  magnesium 
phenyl  bromide  ( J Russ.  Phys.  Ghem.  Soc .,  1902,  34,  96).  It  reduces 
ammoniacal  silver  nitrate  and  Fehling’s  solution,  yields  with  benzoyl 
chloride  the  benzoyl  derivative,  OBz‘CHPh*CCl3,  which  crystallises  in 
needles  and  melts  at  97 — 98°,  and  is  reduced  by  zinc  dust  and  acetic 
acid  to  dichlorostyrene  (Jocitsch  and  Faworsky,  Abstr.,  1899,  i,  786). 
With  fuming  nitric  acid,  dichlorostyrene  yields  a  mtfro-derivative  which 
melts  at  93°  and  is  reduced  by  zinc  and  acetic  acid  to  an  amine  melt¬ 
ing  at  99—100°  and  an  azo-compound  crystallising  in  red  lamellae  and 
melting  at  146—147°. 

^-Tolyltrichloromethylcarbinol,  prepared  by  condensation  of  chloral 
with  toluene,  melts  at  63— 64°,  boils  at  154 — 156°  under  13*5  mm.  pres¬ 
sure,  and  is  identical  with  Jocitsch’s  compound  formed  from  chloral  and 
magnesium  jo-tolyl  bromide  (loc.  cit.).  The  acetate  melts  at  107 — 108°  ; 
the  benzoate  melts  at  100 — 101°.  On  oxidation  with  chromic  acid, 
the  carbinol  yields  a  mixture  of  the  corresponding  ketone  with  un¬ 
changed  carbinol,  which,  when  treated  with  alkali  hydroxides,  is  decom¬ 
posed  with  formation  of  chloroform  and  jo-toluic  acid. 

p- Xylyltrichloromethylcarbinol ,  C8H9*CH(0H)*CC13,  melts  at 
61 — 61*5°.  The  acetate  melts  at  85 — 87°;  the  benzoate  melts  at 
112*5— 113-5° 

p -Methoxyphenyltrichloromethylcarbinol,  OMe*  C6H4*  CH(OH)  *  CC13, 
melts  at  55 — 56°,  boils  at  184 — 186°  under  16  mm.  pressure,  and  forms 
an  acetate  melting  at  79 — 81°.  When  oxidised  with  chromic  acid  and 
treated  with  potassium  hydroxide,  the  carbinol  yields  chloroform  and 
anisic  acid.  G.  Y. 

[^-Methoxyphenylethylcarbinol.]  August  Klages  (. Ber 1905, 
38,  2219 — 2222). — Polemical  (compare  Abstr.,  1904,  i,  487,  and 
this  vol.,  i,  344;  Hell,  this  vol.,  436).  W.  A.  D. 

Preparation  of  a>-Cyanomethylanthranilic  Acid.  Badische 
Aniltn-  &  Soda-Fabrik  (D.ft.-P.  158346). — Formaldehyde  combines 
with  anthranilic  acid  in  aqueous  suspension  or  ethereal  solution  to 
form  a  compound ,  separating  in  yellowish-white  crystals,  melting  and 
decomposing  at  about  145  —150°,  insoluble  in  cold  dilute  alkalis  or 
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acids,  readily  soluble  in  acetone.  The  product,  which  shows  strong 
triboluminescence,  is  not  a  SchilFs  base.  Potassium  cyanide  or 
hydrocyanic  acid  reacts  with  it,  yielding  a)-cyanomethylanthranilic 
acid.  C.  H.  D. 

Hydroxymethyl  Derivatives  of  Amides.  Alfred  Einhorn 
(D.R..-P.  158088). — The  hydroxymethyl  derivatives  of  amides, 

ECO'NH'CHg’OH  (this  vol.,  i,  344),  may  be  prepared  by  the  action  of 
formaldehyde  on  amides  in  the  presence  of  acid  condensing  agents 
instead  of  alkalis,  if  precautions  are  taken  to  prevent  the  reaction 
from  extending  further  to  the  formation  of  methylenediamine 
derivatives.  Thus,  when  benzamide  and  formaldehyde  are  warmed 
with  dilute  sulphuric  acid  at  25°  until  completely  dissolved,  and 
immediately  precipitated  by  sodium  acetate,  hydroxymethylbenzamide 
is  obtained.  The  preparation  of  hydroxymethylsalicylamide  is  also 
described.  C.  H.  D. 

ClaiseiTs  Cinnamic  Acid  Synthesis.  Arthur  Michael  (Ber., 
1905,  38,  2523 — 2524). — A  reply  to  Stoermer  and  Kdppe  (this  vol., 
i,  526).  A.McK. 

Formation  of  Liebermann’s  ^oCinnamic  Acid  by  the 
Resolution  of  aZfoCinnamic  Acid  with  Brucine,  Emil  Erlen- 
MEYER,  jun.  (Ber.,  1905,  38,  2562 — 2565.  Compare  this  vol.,  i,  193). 
— A  very  small  amount  of  aZfocinnamic  acid  is  form  ad  when  cinnam- 
aldehyde  is  incompletely  oxidised.  When  a  mixture  of  brucine  and 
a^ncinnamic  acid  is  crystallised  from  absolute  alcohol,  a  crystalline 
brucine  salt  melting  at  151°  is  obtained.  The  yield  is  about  50  per 
cent.,  and  the  salt,  when  decomposed  with  dilute  sulphuric  acid,  yields 
Liebermann’s  isocinnamic  acid  (Abstr.,  1890,  494,  620),  which  crystal¬ 
lises  from  light  petroleum  in  large,  monoclinic  crystals 
[a  :  b  :  c  «  0*5555  : 1  :  0-4053  ;  p  -  70°8'] 
melting  at  58 — 59°.  Complete  crystallographic  data  are  given.  The 
mother  liquor  from  the  crystalline  salt  melting  at  151°  yields  a 
syrup  which  solidifies  and  then  melts  at  110 — 120°;  this  product  is 
under  investigation. 

Liebermann’s  isocinnamic  acid  appears  to  be  a  component  of  alio - 
cinnamic  acid.  Cinnamic  acid  itself  yields  but  one  brucine  salt. 
Erlenmeyer’s  isocinnamic  acid  may  be  obtained  when  an  aqueous  sul¬ 
phuric  acid  solution  of  the  allo-acid  is  kept  for  some  time. 

J.  J.  S. 

p-Chloroacetylphenoxyacetic  Acid  and  Ethyl  ^-Chloroacetyl- 
phenylacetate.  Franz  Kunckell  ( Ber .,  1905,  38,  2609 — 2611). — 
Acyl  groups,  for  example,  chloroacetyl,  can  be  readily  introduced  into 
pheny  lace  tic  and  phenoxy  acetic  acids  and  their  esters  by  means 
of  the  Friedel-Crafts  synthesis,  using  carbon  disulphide  as  diluent. 

p -Chloroacetylplienoxy  acetic  acid ,  CH2C1*C0*C6H4*0*CH2*C02H, 
crystallises  from  hot  water  in  glistening  plates,  melts  at  146 — 147°, 
and  is  readily  soluble  in  ether,  alcohol,  or  chloroform.  The  sodium, 
silver ,  and  cupric  salts  have  been  prepared. 
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Ethyl  ^-chloroacetylphenylacetate ,  CH2Cl*C0,C6H4*CH2*C02Et, 
crystallises  from  a  mixture  of  ether  and  light  petroleum  in  colourless 
needles,  melts  at  56 — 58°,  and  dissolves  readily  in  alcohol  or  ether. 


J.  J.  S. 


Derivatives  of  Indoxylic  Acid.  ChexUische  Fabrik  von 
Heyden  (D.R.-P.  158089). — Phenylglycinecarboxylic  esters  are  con¬ 
verted  into  indoxylic  esters  by  heating  with  sodium  ethoxide  (Vor- 
lander  and  Schilling,  Abstr.,  1898,  i,  682).  It  is  found  that  esteVs  or 
amides  of  the  general  formula  R./CO*CfiH4*NIl///,CH2*GOIl//  (where 
II'  and  It"  are  alkyloxy-,  amino-,  or  alkylamino  groups,  and  R"  is 
hydrogen  or  acyl)  are  readily  converted  into  indoxylic  esters  when 
heated  with  sodamide  or  its  substituted  derivatives  in  presence  of  an 
indifferent  liquid  at  temperatures  below  130°.  If  fused,  indoxyl  is 
formed  (Abstr.,  1903,  i,  632).  Thus  an  almost  theoretical  yield  of 
ethyl  indoxylate  is  obtained  on  heating  ethyl  phenylglycine-o-carb- 
oxylate  with  sodioacetanilide  and  xylene  at  125 — 130°. 

Ethyl  p-bromophenylglycine-o-carboxylate  melts  at  97°  and  when 
heated  with  sodioacetanilide  and  xylene  yields  ethyl  bromoindoxylate , 
separating  from  dilute  alcohol  in  green  crystals  and  melting  at 
152 — 154°.  Other  preparations  are  described  in  detail.  C.  H.  D. 


Isolation  of  Amino-acids.  Carl  Neuberg  and  Albert 
Manasse  ( Ber.j  1905,  38,  2359 — 2366.  Compare  E.  Fischer  and 
Bergell,  Abstr.,  1903,  i,  24;  Siegfried,  this  vol.,  i,  59;  Hinsberg, 
Abstr.,  1901,  i,  128). — Amino-acids  yield  well-crystallised  additive 
products  with  a-naphthylcarbimide,  and  the  yield  is  quantitative  when 
the  carbimide  is  shaken  for  a  few  minutes  with  an  alkaline  solution  of 
the  amino-acid  without  artificial  cooling,  and  then  left  for  ^ — J 
hour.  The  solution  is  filtered  to  remove  dinaphthylcarbamide  and 
the  filtrate  acidified,  when  the  naphthylhydantoic  acid  is  precipitated. 
Good  results  have  been  obtained  with  a-  and  /3-amino-acids,  amino- 
aldehydes,  aminohydroxy-acids,  diamino-acids,  and  peptides.  Amino- 
acids  may  be  estimated  in  urine  in  a  similar  manner  after  the  removal 
of  albumin.  Hippuric  acid  does  not  react  witji  the  naphthylcarb- 
imide. 

a -Naphthylcarbbnideglycine  ( a-naphthylhydantoic  acid), 

co2h*ch2-nh-co-nh-c10h7, 

crystallises  from  alcoholin  colourless  needles  and  melts  at  190*5 — 191’5°. 
It  dissolves  in  alkalis  and  yields  an  insoluble  barium  salt. 

a-Naphthylcarbimide-v -  alanine ,  C02H’  CHMe  *NH*  CO*RH  *C10H7, 

melts  at  198°,  and  its  barium  salt  is  moderately  soluble  in  water.  The 
following  have  also  been  prepared  : 


Acid. 

r-a-Amino-w- butyric  acid 

Leucine  . . 

Z-Tyrosine  . 

Glycylglycine  . 

Glutamic  acid  . 

Cystine . 


M.  p.  of 

a-naphthylcarbimide. 

.  194—195°. 

163*5 
,.  205—206 

217 

.  236—237 

, .  Alkali  salts  sparingly 
soluble. 
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Diphenylcarbamide  chloride  reacts  with  amino-acids  in  the  presence 
of  alkali,  yielding  substituted  carbamides.  The  reaction  proceeds 
readily  on  warming.  Diphenylhydantoic  acid  ( glycinediphenylcarb - 
amide),  C02H,CH2,NH*C0,NPh2,  crystallises  in  glistening,  hexagonal 
plates  and  melts  at  144*5°.  J.  J.  S. 

Use  of  Phenyl  Ether  in  the  Friedel-Crafts  Reaction. 
Hermann  Kipper  ( Ber .,  1905,  38,  2490 — 2493). — Phenyl  ether  reacts 
with  acid  chlorides  or  acid  anhydrides  in  molecular  proportions  in  the 
presence  of  aluminium  chloride. 

p -Phenoxy  acetophenone,  OPlrC6H4#COMe,  prepared  from  phenyl 
ether,  acetyl  chloride,  and  aluminium  chloride,  boils  at  318 — 325°  and 
melts  at  45°  (corr.).  It  forms  an  intensely  yellow  solution  with 
sulphuric  acid. 

/3-p -Phenoxybenzoylpropionic  acid ,  0Ph*C6H4’C0*C2H4*C02H,  pre¬ 
pared  from  phenyl  ether,  succinic  anhydride,  and  aluminium  chloride, 
separates  from  aqueous  alcohol  in  glistening  leaflets  and  melts  at  117° 
(corr.).  Its  solution  in  sulphuric  acid  is  intensely  yellow. 

p -Phenoxybenzophenone,  OPh’CgH^COPh,  prepared  from  phenyl 
ether,  benzoyl  chloride,  and  aluminium  chloride,  separates  from 
aqueous  alcohol  in  glistening  needles  and  melts  at  71°  (corr.).  Its 
solution  in  sulphuric  acid  is  yellow. 

p -Phenoxybenzoylbenzoic  acid ,  0Ph*C6H4*C0*C6H4,C02H,  prepared 
from  phenyl  ether,  phthalic  anhydride,  and  aluminium  chloride,  separ¬ 
ates  from  aqueous  alcohol  in  glistening  needles  and  melts  at  163*5° 
(corr.).  Its  solution  in  sulphuric  acid  is  red.  A.  McK. 

Hydroxyanthraquinoneglycollic  [Anthraquinoneoxyacetic] 
Acids  and  their  Esters.  Farbwerke  vorm.  Meister,  Lucius,  & 
Bruning  (D.R.-P.  158277). — The  metallic  derivatives  of  hydroxy- 
anthraquinones  react  with  alkyl  chloroacetates  or  bromoacetates  to 
form  anthraquinoneoxyacetic  esters  corresponding  with  phenoxy- 
acetic  esters.  The  crystalline  esters  are  readily  saponified  by  alkali 
hydroxides,  and  the  acids  may  be  precipitated  from  solutions  of  the 
salts  thus  obtained. 

CO 

Ethyl  anthraquinone-2-oxy  acetate,  C6H4<^£Q^>C6H3*0*CH2'C02Et, 

prepared  by  boiling  sodium  2-hydroxyanthraquinone  with  ethyl  chloro- 
acetate  in  a  reflux  apparatus,  forms  yellowish-white  needles,  melts  at 
135°,  and  distils  without  decomposition  ;  it  dissolves  readily  in  benzene 
or  acetic  acid,  sparingly  in  alcohol  or  ether.  Sulphuric  acid  dissolves 
it  to  an  orange  solution.  Sodium  anthraquinone-%oxyacetate  is 
crystalline  and  dissolves  in  water  to  a  pale  yellow  solution.  The  acid 
separates  from  glacial  acetic  acid  as  a  yellowish- white  powder,  melts  at 
234 — 235°,  and  dissolves  less  readily  in  organic  solvents  than  the  ethyl 
ester. 

Ethyl  anthraquinone-\-oxy acetate  forms  yellow  needles  and  melts  at 
174 — 175°.  The  corresponding  ester  from  alizarin  crystallises  from 
benzene  in  orange  leaflets  and  melts  at  165 — 166°.  It  yields  a  red, 
sparingly  soluble  sodium  salt,  which  is  hydrolysed  on  boiling  to  the 
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readily  soluble  sodium  salt  of  the  glycollic  acid.  The  acid  separates 
from  acetic  acid  in  orange  crystals  and  melts  at  267 — 268°. 

The  digly collie  ester  from  the  tetrasodium  derivative  of  anthra- 
ehrysone  and  ethyl  bromoacetate  forms  yellow  needles  and  melts  at 
227 — 229°?  and  on  hydrolysis  yields  4  :  dihydroxy anthraquinone- 
2  :  6 -dioxydiacetic  acid , 

C02H*  CH2'  CsH2(OH)<qq>C6H2(OH)  •  0H2‘  C02H, 

which  melts  above  290°  and  dissolves  very  sparingly  in  organic 
solvents.  C.  H.  D. 


Derivatives  of  /3-Aminoethyl-  and  of  a-Aminopropyl-alcohol. 
Siegmund  Gabriel  ( Ber 1905,  38,  2389 — 2404.  Compare  Abstr,, 
1890,  472). — The  reaction  between  y-bromopropylphthalimide  and 
alkalis  does  not  consist  of  the  mere  replacement  of  bromine  by 
hydroxyl,  but  in  the  following  series  of  transformations  : 

C6n4<^Q>N-C3H6Br  >  C6H4<cO-NH'C8H6Br 

Potassium  7-bromopropylphthalamate. 


c6h4< 


co2h 

cooc3h6-nh2 


CLH.< 


CONH-CH, 

0— CHi 


>CH 


2* 


7-Aminopropyl  hydrogen  phthalate.  7- Hydroxypropylph thalamic  anhydride. 


y- Aminopropyl  hydrogen  'phthalate  is  formed  when  the  bromo-com- 
pound  is  heated  with  alcoholic  potassium  hydroxide  for  15  minutes. 
It  crystallises  with  1H20  in  rhombic  plates,  and  when  quickly  heated 
melts  at  168 — 169°,  but  water  is  eliminated  at  the  same  time,  and 
y-hydroxypropylphthalimide,  melting  at  75°,  is  formed.  It  dissolves 
in  both  acids  and  alkalis  ;  the  hydrochloride ,  CUH1304N,HC1,  begins  to 
sinter  at  160°  and  melts  to  a  clear  liquid  at  163*5°.  The  platinichloride 
crystallises  in  flat  needles,  and  when  slowly  heated  melts  at  204 — 205°. 

The  methyl  ester,  C02Me,C6H4,C02*C3H6,NH2,  is  an  oil  which  yields 
a  strongly  alkaline  aqueous  solution  and  a  hydrochloride  melting  at 
124—125°. 

When  bromopropylphthalimide  is  shaken  with  cold  4W  aqueous 
potassium  hydroxide  and  then  acidified,  y -bromopropylphthalamic  acid 
is  obtained.  It  crystallises  from  ethyl  acetate  in  flat  needles  and 
melts  at  107 — 108°.  When  warmed  with  hydrobromic  acid  of 
different  concentrations,  it  is  either  transformed  into  bromopropyl- 
phthalamide  or  hydrolysed  to  bromopropylamine  hydrobromide  and 
phthalic  acid.  With  alcoholic  potash,  it  is  ultimately  converted  into 
y-aminopropyl  hydrogen  phthalate,  but  yields  as  an  intermediate 
product  anhydro-y-hydroxypropylphthalamic  acid ,  which  is  readily  puri¬ 
fied  by  conversion  into  the  sparingly  soluble  nitrosoamine  (see  follow¬ 
ing  abstract).  The  hydrochloride ,  C11H1103N,HC1,  of  the  anhydro-base 
melts  at  137°,  dissolves  extremely  readily  in  water  and  moderately 
in  alcohol.  It  is  readily  hydrolysed  to  the  hydrochloride  of  y-amino¬ 
propyl  hydrogen  phthalate  when  its  aqueous  solution  is  warmed, 
but  in  the  presence  of  a  relatively  large  amount  of  alkali  the 
base  is  comparatively  stable.  The  aurichloride ,  C11H1103N,HAuC14, 
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crystallises  in  golden-yellow,  flat  needles  and  melts  at  198 — 199°,  the 
platinichloride  melts  and  decomposes  at  193°,  and  the  picrate  melts 
at  182°.  The  base  crystallises  in  glistening,  felted  needles,  melts  at 
136°,  and  is  readily  soluble  in  water  but  insoluble  in  ether.  It  readily 
combines  with  water  forming  the  hydrate ,  C11H1103K,3H20,  which 
crystallises  in  glistening  plates  or  prisms  melting  at  72 — 73°.  When 
distilled,  the  hydrochloride  is  converted  into  y-chloropropylphthalimide , 


CQ^^QQ^N'Cg^Cl,  which  crystallises  from  light  petroleum  in 


prisms  melting  at  67 — -68°. 

The  transformation  of  /Jhbromoethylphthalimide  into  the  correspond¬ 
ing  /?-hydroxy-compound  proceeds  in  a  manner  similar  to  that  described 
for  the  y-bromopropylphthalimide/  fl-Bromoethylphthalarnic  acid , 

0O3H*C6H4*CO‘NH*CH2*CH3Br, 

crystallises  from  ethyl  acetate  in  compact  needles  melting  at  125*5°. 

The  compound  previously  described  as  the  hydrochloride  of  hydr- 
oxyethylphthalamic  acid  (Abstr.,  1888,  440)  is  shown  to  be  the 
hydrated  hydrochloride  of  the  imino-base ,  namely, 


co-nh-ch, 

g6h4<oo— o— ch2’hc  ,H2°' 

It  begins  to  sinter  at  87°  and  melts  at  91 — 92°.  The  base  crystallises 
from  alcohol,  melts  at  139°,  and  is  readily  soluble  in  acids  and  alkalis. 
The  aurichloride  softens  at  155°  and  melts  at  169 — 171°  ;  the  platini¬ 
chloride  crystallises  in  compact,  golden-yellow  prisms,  turns  yellow  at 
187°,  and  then  darkens  and  decomposes.  When  distilled  under 
reduced  pressure  the  imino-base  is  converted  into  /3-hydroxyethyl- 
phthalimide  and,  when  evaporated  with  hydrobromic  acid,  into 
j8-bromoethylphthalimide.  With  aqueous  potassium  hydroxide,  it 

.CONK’CH, 


yields  a  potassium  salt,  C6H4<^ 


CO—O— CH, 


which  is  sparingly  soluble 


in  excess  of  the  alkali.  When  the  potassium  salt  is  heated  with 
benzyl  chloride  and  then  hydrolysed  with  fuming  hydrobromic  acid, 
)8-bromoethylbenzylamine  is  formed.  When  heated  for  a  short  time 
with  water,  the  base  is  converted  into  fi-aminoethyl  hydrogen  phthalate , 
COgH’C^^'COg'CHg^CHg'NHg,  which  melts  and  decomposes  at 
149 — 150°.  The  hydrochloride ,  C10HnO4N,HCl,  melts  and  decomposes 
at  189°  and  the  platinichloride  at  about  220°.  The  hydrochloride  of 
the  methyl  ester,  C02Me*C6H4*C02*C2H4*NH2,HCl,  crystallises  in  six- 
sided  plates  and  melts  at  130 — 131°  \  the  ester  itself  is  an  oil. 

J.  J.  S. 


Nitroso -derivatives  of  Oxygenated  Imino-compounds. 

Siegmund  Gabriel  ( Ber .,  1905,  38,  2405 — 2413). — The  nitrosoamine 
of  anhydro-y-hydroxypropylphthalamic  acid  (preceding  abstract), 


CJ6H4<_ 


co-N(isro)-CH, 


COOCH, 


►CH 


2> 


separates  from  boiling  alcohol  in  crystals  resembling  gypsum  ;  it  melts 
and  decomposes  at  123°,  is  soluble  in  most  organic  solvents,  and  is 
decomposed  when  heated  with  hydrochloric  acid  or  boiled  for  some 
time  with  alcohol.  When  warmed  with  a  dilute  potassium  hydroxide 
solution,  it  yields  nitrogen,  phthaltc  acid,  and  trimethyleneglycol. 
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The  nitrosoamine ,  °^a^ne(^  ^rom  /?-bromo- 

ethylphthalimide,  crystallises  in  pale  yellow  plates  and  melts  and 
decomposes  at  137°.  When  warmed  with  dilute  alkali,  it  yields 
phthalic  acid,  acetylene,  and  nitrogen. 

The  nitrosoamine ,  ^^^QQ.Q^Q^j^^CHgjObtained  from  /J-bromo- 


propylphthalimide,  crystallises  in  four-sided  prisms  and  melts  at 
147 — 148°.  When  warmed  with  dilute  sodium  hydroxide,  it  yields 
phthalic  acid,  allylene,  and  nitrogen. 

nitrosoamine ,  CO<^0*CH  ^>CH2’  °^ta^ne(^  fr°m  hydroxy- 


The 


ethylcarbamic  anhydride  (Gabriel  and  Eschenbach,  Abstr.,  1898,  i,  62), 
crystallises  from  a  mixture  of  ethyl  acetate  and  light  petroleum  in 
long,  silky  needles  melting  at  53°,  and  readily  soluble  in  most  organic 
solvents.  It  is  somewhat  unstable  and  readily  decomposes  on  exposure 
to  the  air,  leaving  a  soft,  resinous  substance ;  when  dissolved  in  dilute 
sodium  hydroxide,  it  yields  nitrogen  and  acetylene,  but  the  amount  of 
acetylene  does  not  correspond  with  the  equation  C8H403N2  =  C02  + 

h2o  +  n2  +  c2h2.  ^  ^  ' 

Benzamidoethyl  benzoate ,  C02Ph*CH2*CH2*NH,C0Ph,  obtained  by 
benzoylating  aminoethyl  benzoate  (Gabriel  and  Heymann,  Abstr., 
1890,  1267),  crystallises  from  ether  in  flat  needles  melting  at  88— 89°, 
A  nitrosoamine  could  not  be  prepared  in  benzene  solution,  probably 
owing  to  the  absence  of  basic  properties. 

Pyrrolidone  yields  an  oily  nitrosoamine ,  l  2  ^>N*NO,  which 

w  xi  JbL  g 

reacts  with  dilute  sodium  hydroxide,  yielding  nitrogen  and  y-butyro^ 
lactone. 


Ethyl  bromoethyloxamate ,  C02Et*C0*NH*C2H4Br,  obtained  from 
bromoethylamine  hydrobromide,  potassium  hydroxide,  and  ethyl  oxalate 
at  0°,  crystallises  from  light  petroleum  in  long,  glistening  needles  and 
melts  at  61°.  It  has  not  been  found  possible  to  convert  it  into  a 
cyclic  imine  by  the  elimination  of  ethyl  bromide.  J.  J,  S. 


Reduction  of  Derivatives  of  Dinitrodiphenylmethane. 

H.  Duval  ( CompL  rend .,  1905,  141,  198 — 201). — 4  :  4'-Dicyano- 
diphenylmethane,  formed  from  4 :  4'-diaminodiphenylmethane,  melts 
on  Maquenne’s  block  at  169°,  and  the  corresponding  dicarboxylic  acid 
at  323°  (m.  p.  165°  and  290°  respectively,  Schopfl,  Abstr.,  1894,  i,  600). 
Nitration  of  the  dicarboxylic  acid  in  a  mixture  of  nitric  and  sulphuric 
acids  leads  to  the  formation  of  dinitrodiphenylmethane  A  :  A -dicarboxylic 
acid ,  which  melts  at  278°,  is  soluble  in  acetone,  alcohol,  boiling  acetic 
acid,  or  nitrobenzene,  and  on  treatment  with  hydrogen  chloride  in 
alcoholic  solution  yields  ethyl  dinitrodiphenylmethane  A  :  A  -dicarboxylate  ; 
this  crystallises  from  alcohol  and  melts  at  117°.  Ethyl  diaminodiphenyl- 
methaneA  :  A -carboxylate,  formed  by  reduction  of  the  dinitro-ester  with 
zinc  dust  and  ammonium  chloride  in  boiling  alcoholic  solution, 
crystallises  in  needles,  melts  at  148°,  is  soluble  in  benzene,  ether, 
acetone,  or  hot  alcohol,  and  on  hydrolysis  with  alcoholic  potassium 
hydroxide  yields  diamincdiphenylrnethaneA  :  A  -dicarboxylic  acid ,  which 
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crystallises  from  alcohol,  melts  at  329°,  and  dissolves  in  aqueous  alkali 
hydroxides  or  acids. 

The  reduction  of  2  :  2'-dinitro-4  :  4'diaminodiphenylmethane  (Schnitz- 
spahn,  Abstr.,  1902,  i,  436)  by  means  of  zinc  dust  and  ammonium 
chloride  in  alcoholic  solution  leads  to  the  formation  of  4 : 4 '-diamino- 


2  \2' -azoxydiphenylmethane ,  NH2,C6H3<^^^^>C6IT3,NH2,  which  crys¬ 
tallises  in  yellow  needles,  melts  at  272°,  and  when  boiled  with  zinc 
dust  in  alcoholic  potassium  hydroxide  solution  yields  4  :  4 ’ -diamino- 

2  :  2 ’ -azodiphenylmethane,  NH2,C6H3<Csq|j  ^OgHg’NHg,  melting  at 
233°.  2  G.  Y. 


Gradual  Dissociation  of  Mellitic  Acid.  Antonio  Quartaroli 
( Gazzetta ,  1905,  35,  i,  470 — 477). — Towards  indicators,  mellitic  acid 
behaves  as  either  a  tervalent  or  a  sexavalent  acid,  which  would 
indicate  a  considerable  difference  between  K2  and  A4.  The  magnitudes 
of  the  six  dissociation  constants,  Kv  Kv  Kv  <fcc.,  of  the  acid  and  its 
uni-,  bi-,  ter-,  &c.,  metallic  salts  have  been  determined  by  the 
inversion  of  sucrose  method.  Taking  Kx  as  100,  A2  =  40*463, 
A3  —  14*315,  K4=  2’205,  A5  =  1*490,  and  Afl  =  1  039.  These  numbers 
give  the  following  ratios:  XJK2  =  2*47;  =  2*82;  A3/A4=6,49; 

KJK~  —  1  ’47,  KJKq  =  1  ’43,  which  constitute  an  exception  to  the  general 
rule  that  the  difference  between  two  consecutive  constants  is  greater 
the  higher  the  value  of  the  first  of  them  ;  with  Kv  Kb,  and  K&  the 
behaviour  conforms  to  this  law. 

These  irregularities  are  probably  due  to  the  fact  that  successive 
saturation  of  the  carboxyl  groups  by  means  of  alkali  takes  place  not 
in  the  order  1,  2,  3,  &c.,  but  in  the  order  1,  3,  5,  2,  4,  6.  T.  H.  P. 

Hydrazine  Derivatives  of  o-Aminobenzaldehyde.  Cesare 
Roncagliolo  ( Gazzetta ,  1905,  35,  i,  510 — 514). — By  treating  o-amino- 
benzaldehyde  with  monoacylhydrazines,  the  author  has  attempted, 
without  success,  to  obtain  compounds  containing  a  seven-atom  chain 
in  addition  to  the  benzene  nucleus  of  the  aldehyde. 

o-Aminobenzylideneacetylhy  dr  azide,  NH2‘C6H4*CH’.N*NHAc,  pre¬ 
pared  by  the  interaction  of  acetylhydrazine  and  o-aminobenzaldehyde 
in  molecular  proportions,  separates  from  water  in  small  crystals 
melting  at  170°  and  is  readily  soluble  in  alcohol  or  acetone. 

Acetylaminobenzylideneacetylhydrazide ,  NHAc’CQH^CHiN’JSTHAc, 
obtained  by  the  action  of  acetic  anhydride  on  the  preceding  compound, 
is  deposited  from  aqueous  solution  in  transparent,  colourless  crystals 
melting  at  195 — 196°  and  is  readily  soluble  in  alcohol. 

o -Aminobenzaldazine,  NH2*CGH4*CHIN*NICH*(J6H4*NH2,  prepared 
by  the  action  of  a  hydrazine  salt  on  an  aqueous  alcoholic  solution  of 
o-aminobenzaldehyde,  crystallises  from  alcohol  in  small,  yellow  needles 
melting  at  243°.  The  diacetyl  derivative, 

nhac*c6h4'Ch:n*n:ch*c6ii4,yhac, 

crystallises  from  alcohol  in  yellow  needles  melting  at  285 — 288°. 

T.  H.  P. 


ORGANIC  CHEMISTRY. 


653 


Conversion  of  Cinnamaldehyde  into  Cinnamyl  Alcohol. 

Philippe  Barbier  and  Georges  Leser  (Bull.  Soc.  chim .,  1905,  [iii], 
33,  858 — 859). — Cinnamaldehyde  itself  cannot  be  reduced  in  acid, 
alkaline,  or  neutral  solution,  as  it  immediately  polymerises,  but  its 
diacetyl  derivative,  when  reduced  with  iron  filings  and  acetic  acid 
(80  per  cent.),  yields  a  product  distilling  at  120 — 160°  under  14  mm. 
pressure.  When  this  is  hydrolysed  with  alcoholic  sodium  hydroxide, 
pure  cinnamyl  alcohol  is  obtained ;  it  melts  at  32°  and  boils  at 
142 — 145°  under  14  mm.  pressure.  J.  J.  S. 

Preparation  of  Cuminoin  and  Cuminil.  Heinrich  Biltz  and 
Carl  Stellbaum  ( Annalen ,  1905,  339,  294 — 296).- — In  order  to 
prepare  cuminoin,  the  commercial  cuminaldehyde  is  purified  by  means 
of  the  sodium  hydrogen  sulphite  compound,  and  then  condensed  by 
boiling  with  an  aqueous  alcoholic  solution  of  potassium  cyanide. 
The  cuminoin  is  oxidised  to  cuminil  with  chromic  acid.  K.  J.  P.  O. 

cyc/oG-eraniolideneacetone.  Farbwerke  vorm.  Meister,  Lucius, 
&  Pruning  (D.R.-P.  158075). — cycfoGeraniolenealdehyde  (Abstr., 
1903,  i,  764)  condenses  with  acetone  in  the  presence  of  sodium  ethoxide, 
alkali  hydroxides,  barium  hydroxide  or  borax,  with  or  without  the 
addition  of  water  or  alcohol,  to  form  cyclo geraniolideneacetone-, 

CMe2<\Q^"^7j^^^>CH‘CH!CH*COMe,  a  colourless,  viscid  oil,  which 

boils  at  130 — 135°  under  14  mm.  pressure  and  has  an  odour  of  roses 
and  violets.  C.  H.  D. 

Dinitrodiaminoanthraquinonedioxamic  Acids.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  158076). — 1:5-  and 
1  : 8-Diaminoanthraquinones  react  with  oxalic  acid  at  100 — 150°,  or 
at  lower  temperatures  if  the  water  is  removed  as  formed,  yielding 

dioxamic  acids,  0H*C202,NH*C6H3<\qq^>CgH3,NH,C202,0H,  which 

are  almost  insoluble  in  water,  but  form  soluble,  yellow  alkali  salts. 
Mono-oxamie  acids,  yielding  red  salts,  are  formed  at  lower  temperatures. 

Nitric  and  sulphuric  acids  convert  the  dioxamic  acids  more  readily 
than  other  acyl  derivatives  of  anthraquinone  into  dinitro-derivatives. 
4  :  $-Dinitroanthraquinone-\  :  h -dioxamic  acid  is  orange,  and  yields 
4  :  8-dinit, ro-1  :  5-diaminoanthraquinone  on  hydrolysis  with  alkalis. 

Sodium  sulphide  dissolves  the  dioxamic  acids  to  green  solutions, 
becoming  blue  when  warmed,  and  depositing  bronze  crystals  of  sodium 
tetra-aminoanthraquinonedioxamates  on  cooling.  C.  H.  D. 

1  -  Hydroxyanthraquinone  -  5  -  sulphonic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  &,  Bruning  (D.R.-P.  158413). — Anthraquinone 
and  its  sulphonic  acids  are  only  oxidised  by  sulphuric  acid  to  polyhydroxy- 
anthraquinones  when  highly  fuming  acid  is  employed  at  a  low  tempera¬ 
ture.  Acid  containing  less  than  40  per  cent,  of  anhydride  at  tempera¬ 
tures  above  100°  only  yields  sulpho-derivatives.  It  is  found,  how¬ 
ever,  that  sulphuric  acid  with  25 — 30  per  cent,  anhydride  oxidises 
anthraquinone-l-sulphonic  acid  completely  at  150°  to  1  -hydroxy  anthra- 
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quinone-5-sulphonic  acid ,  yielding  a  yellow,  crystalline  sodium  salt. 
Heating  with,  milk  of  lime  under  pressure  converts  it  into  anthrarufin. 

C.  H.  D. 

[A  New  Aminodihydroxyanthraquinonesulphonic  Acid.] 

Badische  Anilin-  &  Soda-Fabrik  (D.R.-P.  158150). — The  purpurin- 
sulphonic  acid  previously  described  (this  vol.,  i,  146)  reacts  with 
ammonia  rapidly  at  120°,  more  slowly  under  atmospheric  pressure,  to 
form  a  new  aminohydroxyanthraquinonesulphonic  acid.  The  reaction 
is  complete  when  a  sample  dissolved  in  sulphuric  acid  gives  a  strong 
yellow  fluorescence  with  boric  acid.  The  new  acid  dissolves  in  water 
to  a  reddish-violet  solution,  becoming  violet  with  sodium  carbonate, 
and  in  hot  aniline  to  a  red  solution.  C.  H.  D. 

Preparation  of  o-Dimethoxyanthraquinones.  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  158278). — Nitro- 
m ethoxy anthraquinones,  in  which  the  nitro-  and  methoxy-groups  are 
attached  to  neighbouring  carbon  atoms,  are  converted  by  sodium  hydr¬ 
oxide  in  methyl-alcoholic  solution  into  dimethoxy-derivatives.  Other 
isomerides,  such  as  4-nitro-l-methoxyanthraquinone,  yield  only  a 
mixture  of  nitrohydroxy-  and  aminomethoxy-anthraquinone. 

Alizarin  dimethyl  ether ,  from  l-nitro-2-methoxyanthraquinone, 
crystallises  from  alcohol  in  yellow  needles  and  melts  at  210°.  It  is 
not  possible  to  prepare  it  by  direct  methylation  of  alizarin  (Graebe 
and  Aders,  Abstr.,  1902,  i,  42).  Heating  with  sulphuric  acid  converts 
it  into  the  monomethyl  ether. 

Anthragallol  trimethyl  ether ,  from  1  : 3-dinitro-2-methoxyanthra- 
quinone,  crystallises  from  alcohol  in  light  brown  needles  and  melts  at 
160°.  C.  H.  D. 

Methylcamphenylol.  St.  Moycho  and  Fr.  Zienkowski  (Ber., 
1905,  38,  2461 — 2464.  Compare  Wagner,  Moycho,  and  Zienkowski, 
Abstr.,  1904,  i,  438  ;  Bouveault  and  Blanc,  this  vol.,  i,  222). — The 
oxidation  product,  formed  by  the  action  of  chromic  acid  in  concen¬ 
trated  aqueous  solution  on  methylcamphenylol  dissolved  in  glacial 
acetic  acid,  yields  a  mixture  of  camphor  semicarbazone  and  a  semi- 
carbazone  which  melts  at  215 — 216°  and  yields  a  ketone  or  mixture 
of  ketones  melting  at  113 — 115°. 

The  cam  phene  formed  by  dehydration  of  methylcamphenylol  by 
means  of  30  per  cent,  sulphuric  acid  boils  at  157 — 158°,  and  on 
oxidation  with  potassium  permanganate  yields  camphenylone,  cam- 
phenylic  acid,  and  a  small  proportion  of  camphenecamphoric  acid  ; 
with  glacial  acetic  acid  and  sulphuric  acid,  it  yields  isobornyl  acetate, 
which  completes  the  cyclic  process  : 

camphene  — >-  camphenylone 

zsoborneol  ^  j 

T-.._  Y 

camphene  -< —  methylcamphenylol. 

G.  Y. 

Cyclene  Bromide  (Solid  Pinene  Bromide).  J.  O.  Godlewsky 
(j.  Buss.  Phys.  Chem.  Soc .,  1905,  37,  424 — 458.  Compare  Abstr., 
1899,  i,  618  and  920). — The  action,  at  the  ordinary  temperature,  of 
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silver  acetate  on  solid  pinene  bromide  in  acetic  acid  solution  and  in 
absence  of  light  yields  sobrerol  and  the  corresponding  acetic  ester. 
If  the  mixture  is  kept  for  a  long  time  and  is  then  gradually  heated  to 
100°,  it  yields  pinol,  the  acetic  esters  of  carveol  and  sobrerol,  and 
sobrerol  itself.  The  author  considers  that  only  sobrerol  and  its 
acetic  ester  are  formed  directly  from  the  pinene  bromide,  the  other 
compounds  arising  from  these  initial  products  when  the  conditions 
happen  to  be  favourable  to  such  changes.  T.  H.  P. 

Reactions  of  Guaiacum  Resin.  Paul  Petit  and  Mayer 
( Compt .  rend .,  1905,  141,  193 — 195). — In  an  atmosphere  of  hydrogen, 
tincture  of  guaiacum  gives  a  blue  coloration  with  solutions  of  ferric  or 
manganic  salts  containing  0*02  milligram  of  metal  per  100  c.c. ;  the  ferric 
chloride  is  gradually  reduced  to  ferrous  chloride  as  shown  by  the  dis¬ 
appearance  of  the  blue  colour,  the  formation  of  a  blue  coloration  with 
potassium  ferricyanide,  and  the  reappearance  of  the  original  blue  on 
addition  of  hydrogen  peroxide.  With  silver  nitrate  or  carbonate, 
guaiacum  gives  a  blue  coloration,  with  formation  of  silver  oxide  and 
metallic  silver  and  quantitative  liberation  of  the  acid. 

Guaiacum  gives  no  blue  coloration  with  ferrous  chloride  in  an  atmos¬ 
phere  of  hydrogen,  but  does  so  immediately  on  admission  of  the  least 
trace  of  air,  similarly  manganous  acetate  or  lactate,  but  not  the  chloride, 
gives  the  coloration  in  contact  with  air. 

In  an  atmosphere  of  hydrogen,  guaiacum  tincture  dissolves  (a)  ferrous 
oxide  to  form  a  colourless  solution  which  becomes  blue  on  exposure 
to  the  air,  or  on  addition  of  hydrogen  peroxide ;  (b)  manganous  oxide 
to  a  colourless  solution  which  becomes  blue  on  contact  with  air  only 
in  presence  of  traces  of  acetic  or  lactic  acid  ;  and  (c)  manganic  oxide 
to  a  green  solution  becoming  blue  on  contact  with  air  in  presence  of 
traces  of  an  acid,  or  on  addition  of  hydrogen  peroxide. 

With  ferric  oxide,  guaiacum  forms  a  compound  which  is  insoluble  in 
water,  but  soluble  in  alcohol.  The  blue  colouring  matters  formed  by 
guaiacum  with  ferric,  manganic,  or  silver  salts  dissolve  in  chloroform 
or  alcohol,  or  less  readily  in  benzene,  to  solutions  which  rapidly 
decolorise. 

In  presence  of  albumin,  the  sensitiveness  of  the  guaiacum  reaction 
is  greatly  diminished ;  this  effect  is  partially  neutralised  by  the 
presence  of  an  excess  of  acid.  G.  Y. 

Gentiopicrin.  Georges  Tanret  {Compt.  rend.,  1905,  141,  207—209. 
Compare  Bourquelot  and  Herissey,  Abstr.,  1900,  i,  511). — The  alco¬ 
holic  extract  of  fresh  gentian  is  diluted  to  17  per  cent,  with  water, 
extracted  with  hot  ethyl  acetate,  and  the  syrup  obtained  on  evapora¬ 
tion  of  the  extract  dried  and  recrystallised  from  boiling  absolute 
alcohol.  Owing  to  the  presence  of  about  1  per  cent,  of  gentiin  the 
product  gives  a  coloration  with  ferric  chloride,  and  must  be  further 
purified  by  recrystallisation  from  hot  ethyl  acetate  containing  2  per 
cent,  of  water,  the  gentiin  accumulating  in  the  mother  liquors,  which 
are  evaporated  finally  to  dryness,  the  residue  being  recrystallised  from 
water  and  again  treated  with  ethyl  acetate.  A  yield  of  70—140 
grams  of  gentiopicrin  is  obtained  in  this  manner  from  1  kilogram  of 
dried  alcoholic  extract. 
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Gentiopicrin  C16H20O9,|H2O,  forms  orthorhombic  crystals,  melts  at 
122°  (2C20H30O12, 1JH20,  m.  p.  120 — 125°;  Kromayer,  Arch.  Fharm ., 
110,  25),  or  when  anhydrous  at  191°,  has  [a]D  -  198*75°,  and  is  hydro¬ 
lysed  by  emulsin  to  dextrose  and  gentiogenin.  When  neutralised 
with  potassium  hydroxide  or  baryta,  gentiopicrin  forms  the  salts 
Ci6H2iO10K  and  (C16H21O10)2Ba  respectively,  and  when  heated  with 
acetic  anhydride  and  zinc  chloride  it  yields  a  penta-acetyl  derivative, 
C16H1504(0Ac)5,  which  melts  at  139°  and  has  [a]D-  164°  G.  Y. 

Myristicin.  II.  Enrico  Rimini  ( Gazzetta ,  1905,  35,  i,  406 — 416. 
Compare  this  vol.,  i,  198). — The  action  of  nitrous  acid  on  i’somyristicin 
yields  (1)  iso  myristicin  nitrosite ,  CnH1206N2,  which  separates  in 

yellowish-white  clots,  melting  and  decomposing  at  130 — 131°;  (2)  iso- 
myristicin  nitrosate ,  CnH1207N2,  which  crystallises  from  ether  in 
orange-yellow  plates,  melting  and  decomposing  slightly  at  147°. 

fi-Nitroi&omyristicin,  0Me*C6H2(CH202)*CH*.CMe,K02,  obtained  by 
boiling  isomyristicin  nitrosite,  suspended  in  alcohol,  with  piperidine, 
crystallises  from  alcohol  in  golden-yellow,  long,  silky  needles  melting  at 
112°.  On  boiling  its  alcoholic  solution  with  hydroxylamine  hydro¬ 
chloride  and  alkali,  it  yields  myristicin  aldoxime ,  C9H904N,  which 
crystallises  from  alcohol  in  minute  needles,  melting  at  1 58°.  Dibromo - 
/3-nitroisomyristicin,  0Me*C6Br2(CII202)*CH!CMe,N02,  crystallises  from 
alcohol  in  yellowish-white  plates  melting  at  160° ;  with  hydroxyl¬ 
amine,  it  yields  nitroethane  and  dibromomyristicin  aldoxime , 
C9H7G4NBr2,  which  softens  at  about  180°  and  melts  at  184 — 186°. 

When  diisonitrosozsomyristicin  ( loc .  cit.)  is  boiled  with  20  per  cent, 
sulphuric  acid  solution,  it  yields  isomyristicin  diketone  monoxime , 
CnHn05N,  which  crystallises  from  benzene  in  mammillary  masses 
melting  at  154°.  If  to  the  action  of  20  per  cent,  sulphuric  acid  is 
added  that  of  a  current  of  steam,  dmonitrosoisomyristicin  yields  iso- 
myristicin  diketone ,  C10H10O3,  which  crystallises  from  water  in  long, 
lemon-yellow  needles  melting  at  45°,  is  readily  soluble  in  alcohol,  and 
gives  a  disemicar'bazone ,  forming  a  heavy,  white  powder  melting  and 
decomposing  at  235 — 236°. 

On  heating  the  above  diketone  monoxime  with  acetic  anhydride  and 
neutralising  the  product  with  sodium  carbonate,  it  gives  myristicyldi- 
acetylamide ,  0Me*C6H2(CH202)*C0*NAc9,  which  separates  from  alcohol 
in  minute,  whitish-yellow  needles  melting  at  143°,  and  is  decomposed 
by  sodium  hydroxide  solution,  yielding  ammonia  and  myristicinic  and 
acetic  acids.  T.  H.  P. 

Dimroth’ s  Thiophen  Dimercuric  Hydroxy  acetate.  Carl 
Schwalbe  (Z?er.,  1905,  38,  2208 — 2210.  Compare  Dimroth,  Abstr., 
1899,  i,  428). — The  compound  described  by  Dimroth  as  thiophen 
dimercuric  hydroxy  acetate  contains  much  less  sulphur  than  would 
correspond  with  the  formula  attributed  to  it ;  its  formation  cannot  be 
used  as  an  accurate  means  of  estimating  thiophen  in  benzene  as  results 
are  obtained  far  in  excess  of  the  actual  amount.  It  is  probably  not  a 
definite  substance,  but  a  mixture.  W.  A.  D. 

Aconitine.  II.  Heinrich  Schulze  (Chem.  Centr .,  1905,  i,  1709  ; 
from  Apoth.-Zeit .,  20,  368 — 369). — Aconine,  obtained  from  the  hydro- 
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chloride  by  means  of  sodium  carbonate,  forms  an  almost  colourless, 
resinous  mass,  or  a  loose,  white,  rather  hygroscopic  powder.  The 
temperature  at  which  it  melts  varies  very  much  with  the  speed  at  which 
it  is  heated.  The  hydrobromide ,  C9.H4909N,HBr,liH90  or 

C25H40O9N,HBr,lJH2O, 

forms  rather  large,  lustrous  crystals.  The  nitrate  and  sulphate  have 
not  been  obtained  in  a  crystalline  form,  and  attempts  to  prepare  a 
nitrosoamine  failed.  Aconine  does  not  react  with  hydroxylamine, 
formaldehyde,  or  phenylhydrazine  ;  phenylcarbimide  yields  an  amor¬ 
phous  product,  which  is  not  homogeneous.  The  alkaloid  contains  four 
methoxy-groups  and  a  methyl  group  which  is  combined  with  nitrogen ; 
the  latter  can  be  split  off  by  Herzig  and  Meyer's  method.  Attempts 
to  prepare  a  methyl  derivative  by  means  of  methyl  iodide  or  sulphate 
failed  ;  a  phenol-hydroxyl  group  does  not  appear  to  be  contained  in 
the  molecule.  Tetra-acetylaconine ,  C33H40O13N  or  C33H47013lSr,  crys¬ 
tallises  from  alcohol  in  white  needles  and  melts  and  decomposes  at 
230 — 231°.  Triacetylaconitine ,  C40H53O14N  or  C40H51O14N,  crystallises 
from  alcohol  in  white  needles,  combined  together  in  spherical  aggre¬ 
gates,  and  melts  at  207 — 208°;  the  aurichloride  forms  an  amorphous, 
canary-yellow  precipitate  and  sinters  at  140 — 145°  without  showing  a 
definite  melting  point.  The  behaviour  of  aconitine  towards  methyl 
sulphate  shows  that  the  molecule  not  only  contains  two  hydroxyl  groups, 
of  which  the  hydrogen  may  be  replaced  by  an  acetyl  or  benzoyl  group, 
but  also  three  more  hydroxyl  groups,  which  are  probably  of  an  alcoholic 
nature.  Since  aconine  is  not  attacked  by  potassium  permanganate  in 
Willstatter’s  test,  the  molecule  does  not  appear  to  contain  double 
linkings.  E.  W.  W. 

a-Metbyltetrahydroberborine.  Martin  Freund  and  Fritz  Mayer 
(Aer.,  1905,38,  2652 — 2654). — a-Methyltetrahydroberberine ,  C21H2304N, 
prepared  by  the  electrolytic  reduction  in  a  Tafel  leaden  beaker 
(Abstr.,  1900,  ii,  588)  of  a-methyldihydroberberine  (this  vol.,  i,  151) 
in  aqueous  alcoholic  sulphuric  acid,  crystallises  from  alcohol  in  faintly 
coloured  plates  melting  at  166 — 167°  with  previous  softening.  This 
compound  is  structurally  analogous  with  corydaline,  and  as  the 
molecule  contains  two  asymmetric  carbon  atoms,  it  should  exist  in  two 
isomerides  each  consisting  of  a  pair  of  enantiomorphs.  T.  H.  P. 

Alkaloid  Salts  of  Methylarsonic  Acid  (Arrhenalic  Acid). 

Dioscoride  Yitali  (i Chem .  Centr .,  1905,  i,  1699 — 1701  ;  from  Boll. 
Chim.  Farm.,  44,  229—237,  265 — 273). — The  methylarsonates 
(arrhenalates)  are  prepared  by  mixing  solutions  of  the  alkaloid  sulphate 
(1  mol.)  with  disodium  methylarsonate  (rather  more  than  1  mol.)  and  a 
small  quantity  of  water,  evaporating  to  dryness,  and  extracting  the 
finely  powdered  residue  with  boiling  absolute  alcohol.  The  salts 
separate  on  cooling  or  on  evaporating  the  solution. 

Anhydrous  quinine  methylarsonate,  (C20H24O2N2)2AsO(OH)2Me, 
forms  colourless,  odourless  crystals  and  has  a  very  bitter  taste ;  it 
melts  and  turns  yellow  at  139 — 141°  and  at  a  higher  temperature 
becomes  black  and  emits  nauseous  yellow  fumes.  One  part  of  the 
salt  is  soluble  in  2000  of  water  at  20°,  in  about  30  of  absolute  alcohol, 
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55  of  90  per  cent,  alcohol,  25  of  methyl  alcohol,  1000  of  glycerol,  500 
of  acetone,  or  1000  of  chloroform.  It  is  more  soluble  in  boiling 
water  than  in  cold  and  is  practically  insoluble  in  benzene,  light 
petroleum,  or  toluene,  but  dissolves  in  acids. 

Quinine  hydrogen  methylarsonate ,  C20H24O2N2,AsO(OH)2Me,  forms 
colourless,  odourless  crystals  and  has  a  very  bitter  taste  ;  it  melts  and 
becomes  brown  at  151 — 154°  and  at  higher  temperatures  turns  black 
and  emits  red  vapour,  which  condenses  to  a  red  oil.  One  part  dissolves 
in  600  of  water  at  19°,  in  about  30  of  absolute  alcohol,  40  of  90  per 
cent,  alcohol,  140  of  amyl  alcohol,  300  of  ethyl  acetate,  10  of  methyl 
alcohol,  or  300  of  acetone.  It  is  almost  insoluble  in  ether  or  light 
petroleum  but  dissolves  in  dilute  acids.  The  aqueous  solution  has  a 
faint  acid  reaction. 

Strychnine  methylarsonate  f  (C21H2202N2)2*As0(0H)2Me,  forms  a 
colourless,  odourless,  crystalline  mass  and  has  a  bitter  taste.  One  part 
dissolves  in  1000  of  water,  in  about  200  of  alcohol,  500  of  glycerol,  or 
400  of  amyl  alcohol ;  it  is  sparingly  soluble  in  ethyl  acetate,  light 
petroleum,  or  benzene,  but  dissolves  in  dilute  acids.  The  aqueous 
solution  is  neutral. 

Strychnine  hydrogen  methylarsonate ,  C21H2202lSr2* AsO(OH)2Me,  forms 
colourless,  odourless  crystals  and  has  a  bitter  taste.  One  part  dissolves 
in  about  600  of  water,  180  of  95  percent,  alcohol,  156  of  amyl  alcohol, 
200  of  glycerol,  or  1225  of  acetone.  It  is  readily  soluble  in  acids,  but 
only  very  sparingly  so  in  ethyl  acetate  and  almost  insoluble  in 
ether,  light  petroleum,  or  chloroform. 

A  table  is  given  showing  the  precipitates  formed  by  adding  solutions 
of  the  salts  of  some  eighteen  alkaloids  to  a  1  per  cent,  solution  of 
disodium  methylarsonate.  E.  W.  W. 

Stable  Quaternary  Salts  of  Apomorpliine.  Robert  Pschorr 
(D.R.-P,  158620). — The  quaternary  salts  of  apomorphine,  with  the 
exception  of  the  methiodide,  are  more  stable  and  more  readily 
crystallised  than  the  hydrochloride  hitherto  employed.  These  salts 
may  be  prepared  from  apomorphine  methiodide  and  the  corresponding 
silver  salt,  or  by  decomposing  the  methiodide  with  moist  silver  oxide 
and  adding  the  corresponding  acid  to  the  solution  of  the  base  thus 
obtained. 

Apomorphine  methochloride  crystallises  from  alcohol  in  colourless, 
glistening  prisms,  melts  at  205 — 210°,  and  dissolves  readily  in  water 
or  alcohol,  but  is  insoluble  in  ether.  The  methobromide  separates  from 
methyl  alcohol  and  acetone  in  colourless  scales  or  six-sided*plates,  con¬ 
taining  1  mol.  of  acetone,  and  melts  when  dry  at  180°.  The  metho- 
nitrate,  from  apomorphine  and  methyl  nitrate,  crystallises  from 
alcohol  and  acetone  in  colourless  leaflets  and  dissolves  readily  in 
water  or  alcohol  (compare  Abstr.,  1903,  i,  512).  C.  H.  D. 

Pilocarpine  and  its  Transformation  into  a  New  Modification. 

Adolf  Pinner  ( Ber 1905,  38,  2560 — 2561). — When  pilocarpine 
hydrochloride  is  heated  at  225 — 235°  for  1 — 2  hours,  then  dissolved  in 
a  little  water  and  a  50  per  cent,  solution  of  potassium  carbonate  added, 
the  oily  base  which  separates  is  only  partially  soluble  in  chloroform. 
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The  portion  which  is  insoluble  in  chloroform  is  a  new  modification  of 
pilocarpine,  designated  by  the  author  as  metapilocarpine.  It  differs 
from  pilocarpine  and  isopilocarpine  with  respect  to  its  salts,  which  are 
more  soluble  than  those  of  its  isomerides.  Its  platinichloride  de¬ 
composes  at  200°.  By  the  action  of  strong  bases  on  metapilocarpine 
or  its  alkyl  derivative,  only  one  nitrogen  atom  is  eliminated  as 
methylamine,  whilst  acids  containing  nitrogen  are  formed.  Meta¬ 
pilocarpine  has  the  formula  Cu H1803'N’2.  Its  hydrochloride ,  melhiodide , 
and  ethohromide  were  prepared.  A.  McK. 

Symmetry  of  the  Sparteine  Molecule.  Charles  Moureu  and 
Amand  Yaleur  ( Gompt .  rend.,  1905,  141,  117 — 119.  Compare  this 
vol.,  i,  608,  609). — Contrary  to  Scholtz  and  Pawlicki’s  statements 
(Abstr.,  1904,  i,  1045),  the  nitrogen  atoms  of  sparteine  have  the  same 
function,  and  must  therefore  be  situated  symmetrically  in  the  molecule, 
as  the  products  obtained  on  adding  either  methyl  iodide  and  hydriodic 
acid,  or  reversely  hydriodic  acid  and  methyl  iodide,  are  identical,  as 
are  also  the  hydriodides  of  sparteine  formed  by  addition  of  hydriodic 
acid  to  the  free  base  or  by  elimination  of  methyl  iodide  from  the  hydr^ 
iodide  of  sparteine  methiodide. 

The  authors  find  that  ethyl  iodide  does  not  react  with  sparteine 
methiodide  at  150°,  but  that  at  200 — 205°  ethylene  and  sparteine 
dihydriodide  are  formed.  Sparteine  ethiodide  does  not  enter  into 
reaction  with  methyl  iodide  at  140°.  G.  Y* 


Dichloropyrrole  and  Dichlorodibromopyrrole.  IX.  Girolamo 
Mazzara  and  Alessandro  Borgo  ( Gazzetta ,  1905,  35,  i,  477 — 486» 
Compare  Abstr.,  1904,  i,  614,  770,  771,  918,  and  919). — The  authors 
give  new  methods  for  preparing  2  : 5-dichloropyrrole  and  2  : 5-dichloro* 
3  ;  4-dibromopyrrole. 


2  :  5-Dichloro- 3  :  4- dibromo-l-methylpyrrole , 


NMe< 


CCKCBr 
CCKCBr  ’ 


pre¬ 


pared  by  the  action  of  methyl-alcoholic  potassium  hydroxide  and  methyl 
iodide  on  a  solution  of  2  : 5-dichloro-3  : 4-dibromopyrrole  in  methyl 
alcohol,  crystallises  from  alcohol  in  long,  white  needles  melting  at  126° 
and  is  readily  soluble  in  light  petroleum.  When  oxidised  with  con¬ 
centrated  nitric  acid  of  sp.  gr.  T48,  it  yields  dibromomaleinmethylimide. 

When  chlorine  enters  the  pyrrole  molecule,  it  first  replaces  the 
hydrogen  in  the  2-  and  5-positions,  then  that  in  the  3-  and  4 -positions, 
and  finally  the  iminic  hydrogen.  T.  H.  P. 


Transformations  of  the  Nitrosopyrroles.  Francesco  Angelico 
( Atti  Real.  Accad.  IAncei ,  1905,  [vj,  14,  i,  699 — 703). — The  action  of 
hydroxylamine  on  an  alkaline  solution  of  ^sonitrosopyrrole  yields  an 
anhydro-trioxime,  C4H502N3,  which  crystallises  from  water  in  shining, 
white  needles  melting  and  decomposing  at  248 — 250°.  The  formation 
of  this  compound  shows  that  the  isonitroso-group  of  ^sonitrosopyrrole 
must  be  in  the  3-position,  since  if  it  were  in  the  2-position  a  dioxime 
should  be  produced. 

Similarly,  3-nitrosophenylmethylpyrrole  and  hydroxylamine  yield 
the  trioxime,  NOH:CPh-C(NOH)-CH2*CMe:NOH  or 
NOH:CPh,CH2*C(lSrOH)*CMe:XOH, 
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which  crystallises  from  alcohol  in  minute,  white  needles  melting  and 
decomposing  at  205°,  and  behaves  towards  reagents  in  a  manner  quite 
analogous  with  that  of  the  trioxime  from  nitrosodimethylpyrrole 
(Angelico  and  Calvello,  Abstr.,  1904,  i,  447).  It  gives  a  tribenzoyl 
derivative,  C32H2506N3,  which  separates  from  alcohol  in  minute 
crystals  melting  at  156°.  When  heated  for  a  short  time  with  dilute 
sulphuric  acid,  it  loses  hydroxylamine,  giving  rise  to  a  compound , 
CuHio02N2,  which  crystallises  from  benzene  in  faintly  yellow  plates, 
melts  at  170°,  dissolves  in  alkalis,  and  forms  a  benzoyl  derivative, 
C18Hu03N2,  separating  from  alcohol  in  minute,  white  crystals  melting 
at  158 — 159°.  When  subjected  to  the  prolonged  action  of  dilute 
sulphuric  acid,  the  trioxime  loses  all  its  hydroxylamine,  giving  a 
ketoney  CnII90217,  which  crystallises  from  alcohol  in  white  leaflets 
melting  at  105°  and  yields  a  hydrazone ,  Cl7H1403lSr4,  crystallising  from 
alcohol  in  minute,  intensely  yellow  needles  melting  and  decomposing 
at  about  200°. 

On  heating  the  trioxime  for  a  long  time  with  water,  it  loses  1 H20, 
giving  a  compound ,  CnHn02iSr3,  which  is  deposited  from  light 
petroleum  in  small,  prismatic  crystals  melting  at  88°.  Treatment  of 
this  compound  with  dilute  sulphuric  acid  gives  rise  to  a  ketone , 
CuH10O2N2,  which  crystallises  from  light  petroleum  in  long,  white 
needles  melting  at  95°,  and  yields  a  p -nitrophenylhydrazone, 
Cl7H1508N5,  crystallising  from  alcohol  in  intensely  yellow,  slender 
needles  melting  and  decomposing  at  about  202°. 

3-Nitrosodiphenylpyrrole  and  hydroxylamine  yield  (1)  an  anhydro- 
trioxime ,  C16H1302N3,  which  separates  from  benzene  in  pale  yellow, 
rhombic  crystals  melting  at  141 — 142°;  its  benzoyl  derivative, 
CjjgHi^OgNg,  separates  from  light  petroleum  in  minute,  white  crystals 
melting  at  123°:  (2)  small  quantities  of  two  very  characteristic 
compounds  which  are  insoluble  in  alkalis.  One  of  these  is  readily 
soluble  in  alcohol,  from  which  it  is  deposited  in  red  crystals ;  the 
other  and  less  soluble  one  is  yellow,  but  when  rubbed  or  when  boiled 
for  a  long  time  with  alcohol  it  becomes  converted  into  the  red 
compound  and  passes  into  solution. 

Z-Aminotriphenylpyrrole ,  C22H18I72,  prepared  by  reducing  3-nitroso- 
triphenylpyrrole  with  either  hydroxylamine  or  zinc  dust  and  acetic 
acid,  crystallises  from  benzene  in  slender,  white  needles  melting  at 
184 — 185°.  Its  benzoyl  derivative,  C29H220]Sr2,  separates  from  benzene 
in  minute  crystals  melting  and  decomposing  at  123°.  Treatment  with 
potassium  cyanate  yields  the  corresponding  carbamide ,  C23H19ON3, 
which  is  deposited  from  alcohol  in  crystals  melting  and  decomposing 
at  238°. 

These  results  show  that  the  introduction  of  phenyl  groups  retards 
or  prevents  the  hydrolysis  of  the  pyrrole  ring,  whilst  the  presence 
of  the  wonitroso- group  favours  the  breaking  of  the  ring.  T.  H.  P. 

Condensation  Products  of  Semicarbazide  and  Ethyl  Di- 
acetylsuccinate.  Carl  Bdlow,  Gustav  Riess,  and  Constantin 
Sautermeister  ( Ber .,  1905,  38,  2366 — 2375.  Compare  Abstr.,  1903, 
i,  196  ;  Borsche  and  Spannagel,  Abstr.,  1904,  i,  779). — Ethyl  diacetyl- 
succinate  readily  condenses  with  semicarbazide  hydrochloride  in  the 
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presence  of  sodium  acetate  and  acetic  acid,  yielding  ethyl  l-carbamido- 
2  :  §-dimethylpyrr  ole-3  :  4 -dicarboxylate, 

NH  ■CO-NH-N^CMe:i?'CO’Et 
»H,  L.U  I,<kCMe:C.C0)Et’ 

which  crystallises  from  dilute  alcohol  in  slender  needles,  melts  at 
202 — 203°,  and  dissolves  readily  in  hot  acetone,  alcohol,  or  glacial 
acetic  acid.  It  dissolves  also  in  alkalis  owing  to  the  acidic  properties 
of  the  imino-hydrogen  atom.  When  hydrolysed  with  15  per  cent, 
aqueous  potassium  hydroxide,  the  ester  yields  the  corresponding  acid , 
C9Hn05N3,  which  crystallises  from  hot  alcohol  in  microscopic  needles 
melting  at  241°  and  is  practically  insoluble  in  benzene,  chloroform,  or 
light  petroleum.  Its  ammonium  salt  yields  precipitates  with  solutions 
of  silver,  mercurous,  mercuric,  plumbous,  and  stannous  salts.  When 
fused  at  175°  with  solid  potassium  hydroxide,  the  ester  is  converted 
into  Y-amino-2  :  b-dimethylpyrr  ole-3  :  4 -dicarboxylic  acid , 

NH  .N/CMe:C-C02H 
2  ^CMe:C-C02H’ 

which  crystallises  from  alcohol  in  nodular  masses,  melts  and  decomposes 
at  210°,  and  dissolves  in  alcohol,  acetic  acid,  hot  water,  or  alkalis. 

When  methylated  with  methyl  sulphate  in  the  presence  of  potassium 
hydroxide,  the  ester  yields  ethyl  \-methylcarbamido-2  :  h-dimethyl- 

.CMelC-COoEt  _  .  _ 

pyrrole-3  : 4 -dicarboxylate,  NH2’CO*NMe*N<^  I  ~  ,  which 

(JMe  .C*C(J2rit 

crystallises  from  water  in  glistening  plates  melting  at  151°.  When 
hydrolysed  with  10  per  cent,  potassium  hydroxide,  the  methylated 
ester  yields  the  corresponding  acid ,  C10H13O5N3,  which  melts  and 
decomposes  at  263°.  When  fused  with  solid  potassium  hydroxide  at 
170°,  it  yields  alcohol,  ammonia,  carbon  dioxide,  and  l-methylamino- 
2  :  5 -dimethylpyr  role-3  :  4 -dicarboxylic  acid , 

XT/CMe:C-C02H 

melting  at  182—183°. 

The  ester  of  the  carbamido-acid,  when  benzoylated  by  tbe  Schotten- 
Baumann  method,  yields  Bulow’s  ethyl  l-dibenzoylamino-2  : 5-di- 
methylpyrrole-3  :  4-dicarboxylate,  melting  at  132°,  and  the  correspond¬ 
ing  monobenzoyl  derivative,  melting  at  123 — 124°.  J.  J.  S. 


Condensation  of  Nitromethane  with  Alkyl  Derivatives  of 
Aminomethyl  Alcohol.  Louis  Henry  {Bull.  Acad.  roy.  Belg ., 
1905,  214 — 230). — As  the  result  of  a  correction  by  Diiden  and  the 
subsequent  determination  of  the  molecular  weights  of  some  of  his 
compounds,  the  author  acknowledges  that  nitromethane  condenses 
only  with  two  molecules  of  piperidylcarbinol,  C5NH10*CH2*OH, 
and  not  with  three,  as  previously  stated  by  him  (ibid.,  1896,  [iii], 
32,  33). 

Formaldehyde  condenses  in  aqueous  alcoholic  solution  with  one 
molecule  of  the  compound  NTO2*CH(CH2*C5NH10)2,  giving  rise  to 
the  substance  NO2,C(CH2*C5NH10)2*CH2*OH,  which  crystallises  from 
benzene  in  needles  melting  at  101 — 102°;  this  substance  may  also 
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be  obtained  by  the  action  of  piperidine  in  aqueous  solution  on  a-nitro- 
butane  triol,  N02*C(CH2*0H)3.  When  boiled  for  a  quarter  of 
an  hour  with  more  piperidine,  the  first  compound  is  converted  into 
a  stereoisomeric  modification,  which  crystallises  from  alcohol  in 
small  needles  melting  at  78 — 79°.  P.  H. 


Action  of  Formaldehyde  on  1 : 2-Dimethyl- A2-tetrahydro- 
pyridine,  II.  3- Acetyl- 1-methylpiperidine  (l-Methyl-3-piperyl 
Methyl  Ketone).  Andreas  Lipp  and  Eduard  Widnmann  ( Ber ., 
1905,  38,  2471 — 2482.  Compare  this  vol.,  i,  610). — The  formation  of 
1 -methyl- 3 -ethylpiperidine  by  the  action  of  formaldehyde  on  1  : 2-di- 
methyl-A2-tetrahydropyridine  and  reduction  of  the  product  is  explained 
by  the  hydrolysis  of  1  :  2-dimethyl-A2-tetrahydropyridine, 

in  aqueous  solution  to  methyl  methylaminobutyl  ketone, 

NHMe»[CH2]4*COMe 

(compare  Lipp,  Abstr.,  1896,  i,  317).  With  formaldehyde,  this  forms 
a  methylol  derivative,  ISTHMe,[CH2]3,CH(COMe),CH2,OH,  which 
condenses  to  3-acetyl-l-methylpiperidine, 

OHi<€H(COM^H  >KMe, 


Methyl  benzoylmethylaminobutyl  ketone ,  COMe*[CH2]4*NMeBz,  is 
formed  by  the  action  of  benzoyl  chloride  on  1  :  2-dimethyl- A2-tetra- 
hydropyridine  in  aqueous  sodium  hydroxide  solution.  It  is  a  colour¬ 
less,  viscid  oil,  which  is  not  solid  at  -  12°,  is  soluble  in  alcohol  or 
ether,  but  only  slightly  so  in  water,  forming  an  alkaline  solution,  and 
is  not  decomposed  by  evaporation  with  hydrochloric  acid  or  heating 
with  fuming  hydrochloric  acid  at  100°;  it  yields  benzoic  acid  and 
1  :  3-dimethyl-A2-tetrahydropyridine  hydrochloride  when  heated  with 
fuming  hydrochloric  acid  in  a  sealed  tube  at  140 — 150°.  When 
warmed  with  hydroxylamine  hydrochloride  and  sodium  carbonate  in 
aqueous  alcoholic  solution,  the  benzoyl  compound  forms  an  oxime , 
which  is  obtained  as  a  yellow  oil  soluble  in  aqueous  potassium  hydr¬ 
oxide.  The  phenylhydrazone  of  the  benzoyl  compound  could  not  be 
purified. 

The  hydrochloride  of  methyl  methylaminobutyl  ketoxime,  formed  by 
warming  1  : 2-dimethyl-A2-tetrahydropyridine  with  hydroxylamine 
hydrochloride  in  aqueous  solution,  is  obtained  on  evaporation  of  its 
solution  as  a  crystalline  mass.  The  oxime>  OH-N!CMe*[CH2]4*NHMe, 
crystallises  in  rhombic  plates,  melts  at  80 — 81°,  is  slightly  hygro¬ 
scopic,  and  dissolves  in  water  to  an  alkaline  solution.  The  aqueous 
solution  of  1  :  2-dimethyl-A2-tetrahydropyridine  reacts  with  semicarb- 
azide  hydrochloride  to  form  the  hydrochloride  of  methyl  methylamino¬ 
butyl  ketone  semicarbazone,  NH2*CO*NH-N:CMe‘[CH2]4*NHMe,HCl, 
which  separates  from  alcohol  in  white,  nodular,  crystalline  aggregates, 
melts  and  decomposes  at  162°,  has  a  slight  acid  reaction  in  aqueous  solu¬ 
tion,  and  reduces  Fehling’s  solution  when  warmed.  The  semicarbazone 
crystallises  in  sheaves  of  needles  and  dissolves  in  water  to  an  alkaline 
solution,  which  on  warming  evolves  ammonia.  1  :  2-Dimethyl-A2-tetra- 
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hydropyridine  reacts  with  phenylhydrazine  in  aqueous  solution  to  form 
an  unstable  hydrazone. 

The  oxime  of  3-acetyl-l -methyl piperidine,  OH*NICMe*C5NH0Me, 
formed  by  the  action  of  hydroxylamine  hydrochloride  and  sodium 
carbonate  on  the  hydrochloride  of  the  condensation  product  of  form¬ 
aldehyde  with  1  : 2-dimethyl- A2-tetrahydropyridine,  crystallises  in 
small  prisms,  melts  at  117  —  120°,  and  is  soluble  in  aqueous  potassium 
hydroxide.  The  hydrochloride  of  the  phenylhydrazone, 

NHPh*N:CMe-C5NH9Me,HCl, 

forms  glistening,  granular  crystals,  melts  and  decomposes  at  201 — >202°, 
and  does  not  reduce  boiling  Fehling’s  solution  ;  the  phenylhydrazone 
is  an  oil.  The  hydrochloride  of  the  semicarbazone, 

NH2-CO*Nn*N:CMe*CrNH9Me,HCl, 
crystallises  in  glistening  plates  containing  33T20  and  melts  at  184°  or, 
when  anhydrous,  with  decomposition  at  200 — 202°  ;  the  semicarbazone 
crystallises  in  nodular  aggregates  of  glistening  leaflets  and  melts 
at  175°. 

The  substance  obtained  by  reduction  of  the  condensation  product 
with  sodium  amalgam  and  hydrochloric  acid  is  l-methyl-3-a-hydroxy- 

ethylpiperidine,  CH2<C^^2e.Q^C>CH*CHMe’OH,  and  not  1-methyl- 

2-/3-hydroxyethylpiperidine  as  previously  supposed  (Abstr.,  1897,  i, 
230) ;  when  oxidised  with  potassium  dichromate  in  sulphuric  acid 
solution,  it  yields  3-acetyl- 1-methylpiperidine.  G.  Y. 

Influence  of  Indifferent  Solvents  on  the  Alkylation 
of  Organic  Bases.  Nicolai  Menschutkin  ( Ber .,  1905,  38, 
2465 — 2466.  Compare  Abstr.,  1895,  ii,  385  ;  1898,  i,  119  ;  1900, 
i,  341  ;  Piuner  and  Franz,  this  vol.,  i,  466). — A  claim  for  priority. 

G.  Y. 

Indole  Colouring  Matters.  Martin  Freund  and  Gustav  Lebach 
( Ber .,  1905,38,  2640 — 2652.  Compare  Abstr.,  1903,  i,  278  ;  1904, 
i,  266). — Ehrlich  found  that  an  intensely  red  coloration  is  formed 
when  hydrochloric  acid  is  added  to  an  alcoholic  solution  of  2-methyl- 
indole  and  dimethylaminobenzaldehyde.  The  authors  find  that  this 
coloration  is  due  to  the  formation  of  one  of  the  rosindoles,  the  leuco- 
compounds  of  which  are  obtained  by  condensation  of  1  mol.  of  an 
aldehyde  with  2  mols.  of  indole  or  one  of  its  derivatives  with  expulsion 
of  water  (compare  Fischer  and  Wagner,  Abstr.,  1887,  588).  For  the 
condensation  product  obtained  with  2-methylindole,  the  authors’ 
results  confirm  the  formula  given  by  Fischer  (Abstr.,  1887,  265). 
It  is  found  that  in  absolute  alcoholic  solution  and  in  presence  of 
hydrogen  chloride,  aldehydes  also  react  in  molecular  proportions  with 
2-methylindole.  The  formation  of  the  condensation  products  thus 
obtained,  to  which  the  name  “  monoketoles  v  is  given,  is  explained  by 
assuming  that  under  these  conditions  2-methylindole  reacts  not  in  the 
imino-form,  but  as  indolenine.  The  condensation  products  will  then 
be  similar  to  the  nitroso-derivatives  studied  by  Spica  and  Angelico 
(Abstr.,  1900,  i,  938),  and,  like  these,  they  have  basic  properties. 
Further  confirmation  of  this  constitution  is  furnished  by  the  observa¬ 
tion  that  condensation  of  2-methylindole  and  an  aldehyde  in  molecular 
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proportions  does  not  take  place  when  a  substituent  occupies  the  position 
of  the  hydrogen  attached  to  the  nitrogen  of  the  indole,  transformation 
into  the  indolenine  form  being  then  impossible. 

On  oxidation,  the  diketoles  all  yield  red  colouring  matters.  Simi¬ 
larly,  oxidation  of  the  monoketoles  gives  colouring  matters  which  in 
this  case  almost  all  possess  a  blue  tint.  These  compounds  are  obtained 
by  digesting  the  monoketole  in  alcoholic  or  acetone  solution  with 
about  half  its  weight  of  chloranil  and  a  little  alcoholic  hydrogen 
chloride  until  no  further  change  in  colour  occurs,  the  solution  being 
then  evaporated  to  dryness,  and  chloranil  and  its  products  of  change 
removed  from  the  residue  by  extraction  with  ether.  The  dyes  are 
either  insoluble  or  only  very  slightly  soluble  in  water  or  dilute  acids. 

The  authors  suggest  that  the  name  “  indyl  ”  be  given  to  the  uni- 


CH*CH*C _ Co¬ 

valent  indole  residue,  *  rT.^T-r.  U  N)CH,  and  the  name  “  indolenyU 

CH.OH'U’JNlP 


CH'CH'  c _ 0= 

idene  ”  or  “  indolidene  ”  to  the  bivalent  complex,  ArT.^TT  11 

1  CH.CH'thiN  / 


derived  from  indolenine.  These  terms  are  employed  in  the  nomen¬ 
clature  of  the  following  compounds. 

p -Dimethylamhi  o phenyl  di-  2  -  methylindyl  methane , 

NMe2*C6H4*CH(C8NH5Me)2, 

prepared  from  dimethylaminobenzaldehyde  and  2-methylindole,  crys¬ 
tallises  from  a  mixture  of  alcohol  and  acetone  in  white  needles  melting 
at  240 — 242°,  and  is  soluble  in  benzene  or  chloroform  and  readily  so 
in  acetone  or  acetic  acid.  On  oxidation,  it  yields  a  dye,  which  forms  a 
brownish-violet  powder  and  dissolves  in  hydrochloric  acid  to  a  red 
solution.  The  dye  dissolves  also  in  alcohol  or  acetone,  the  solution 
being  decolorised  by  zinc  dust  and  hydrochloric  acid  ;  the  base  separ¬ 
ated  by  the  addition  of  alkali  gives  a  brown  solution  in  alcohol.  The 
methiodide ,  NMe3I,CGH4' CH(C8NH5Me)2,  crystallises  from  aqueous 
alcohol  in  white  needles  melting  at  i 8 1 — 182°.  The  colouring  matter 
obtained  from  it  dyes  a  reddish-violet  colour. 

p  -  Dimethylaminophenyl  -  2-methylindolidenemethane, 

NMe2-C6H4-CH:C8NH4Me, 

obtained  from  dimethylaminobenzaldehyde  and  2-methylindole,  separ¬ 
ates  from  a  mixture  of  acetone  and  water  as  a  brownish-violet, 
crystalline  powder  softening  at  295°  and  melting  at  305°,  and  is 
readily  soluble  in  chloroform,  benzene,  or  acetone.  The  dye  obtained 
by  oxidation  is  a  dark  brown  powder  with  a  metallic  reflex  and  is 
readily  soluble  in  alcohol,  the  solution  being  decolorised  by  zinc  dust 
and  acetic  acid.  The  free  base  obtained  by  the  action  of  alkali  on  the 
dye  dissolves  in  alcohol,  giving  a  brown  solution. 

o-Chloro-\>-dimethylaminophenyldi-a-methylindyhmthane , 

NMe2  •  0,H3C1*  CH(  C8N  H5Me)2, 

prepared  from  o-chloro-p-dimethylaminobenzaldehyde  and  2-methyl¬ 
indole,  crystallises  from  aqueous  acetone  in  white  needles  melting  at 
236°.  The  colouring  matter  obtained  by  oxidising  it  dyes  a  reddish- 
violet  colour. 

o-Chloro-Tp-dimethylaminophenyl-a-methylindolidenemethane , 

NMe2-  C6H3C1  *  CH :  CSN  H4Me, 
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is  a  pale  yellowish-brown  substance,  which  sinters  at  270°  and  melts 
at  282°.  By  means  of  ehloranil,  a  bluish-violet  dye  is  obtained, 
o-Chloro-'p-dimethylaminophenyl-di-2-methyl-\-ethylindylmethane, 
NMe2*C6H3Cl*CH(C8NH4MeEt)2, 

crystallises  from  a  mixture  of  acetone  and  water  in  slender,  white 
needles  melting  at  219°,  and  is  slightly  soluble  in  acetic  acid  or  acetone, 
and  readily  so  in  chloroform  or  benzene. 

The  authors  have  been  unable  to  prepare  the  monoketole, 
CHPh!O0NFB,  but  have  separated  the  corresponding  colouring  matter 
as  a  bluish-black  powder,  which  is  soluble  in  alcohol  giving  a  blue 
solution,  and  in  aqueous  alcoholic  solution  containing  acetic  acid  dyes 
silk  a  greyish-blue  colour. 

o  Cidorophenyldi-2-methylindylviethane,  Ct>H4Cl*CH(C8NH5Me)2,  pre¬ 
pared  from  o-chlorobenzaldehyde  and  2-methylindole,  crystallises  from 
alcohol  in  white  needles  sintering  at  230°  and  melting  at  240°.  The 
colouring  matter  obtained  from  it  by  oxidation  acts  as  a  raspberry- red 

dye* 

o  -  Chlorophenyl-a-methylindolidenemethane ,  CGH4Cl*CH!C8NH4Me, 
crystallises  from  alcohol  in  pale  brown  scales  having  a  golden  lustre, 
and  sinters  at  185°  and  melts  and  decomposes  at  194 — 195°. 

o-Nitrophenyldi-cL-methylindylmethane ,  N02,C6H4,CH(C8NH5Me)2, 
crystallises  from  alcohol  in  pale  yellow  needles  melting  at  244°.  The 
corresponding  colouring  matter  is  pale  red  with  a  violet  tinge. 

o- Nitrophenyl-2-methylindolidenemethane,  NO2*C0H4*CH!  C8NH4Me,  is 
pale  brown,  melts  at  210°  with  previous  sintering,  and  is  soluble  in 
ether  or  light  petroleum.  The  hydrochloride ,  C1GH1202N2,HC1,  separates 
from  alcohol  in  pale  brown  crystals  having  a  golden  lustre  and  melting 
at  150°.  The  corresponding  dye  has  a  brown  tone. 

o  -  Nitrophenyldi  -  2  -  methyl  - 1  -ethylindylmethane  crystallises  from 
aqueous  acetone  in  pale  yellow  needles  melting  at  222 — 224°,  and 
dissolves  readily  in  chloroform,  less  readily  in  benzene  or  acetic 
acid,  and  slightly  in  alcohol  or  ether.  It  yields  a  bright  reddish- 
violet  dye. 

Tp-Nifrophenyldi-2-viethylindylvielhane,  N02,C(.H4’CH(C8NH5Me)2, 
separates  from  alcohol  in  yellow  crystals  melting  at  238°  and  dissolves 
readily  in  acetone.  The  corresponding  dye  is  reddish-violet, 
m  -  // ydroxyphenyldi -  2  -  methylindyhm  ethane , 

OH*C6H4*CH(C8NH^Me)2, 

forms  crystals  melting  at  222°  and  is  readily  soluble  in  alcohol,  ether, 
or  acetone. 

m  -  Hydroxyphenyl  -  2  -  methylindolidenemethane , 

OH-CGH4*CH:C8NH4Me, 

gives  a  hydrochloride ,  C16H140NC1,  which  crystallises  in  yellowish- 
brown  scales  having  a  golden  lustre,  blackens  at  160°  and  decomposes 
at  210 — 220°;  it  dissolves  readily  in  alcohol  and  yields  a  brownish- 
violet  dye. 

o -Hydroxyphenyldi-2-methylindylmethane,  OH*C6H4*CH(C8NHrMe)2, 
prepared  from  salicylaldehyde  and  2-methylindole,  crystallises  from 
alcohol  in  needles  melting  at  226°  and  dissolving  readily  in  acetone, 
chloroform,  or  benzene.  The  dye  obtained  from  it  is  yellowish-red. 
o-Hydroxyphenyl~2-methylindolidenemethane ,  OH*C6H4*  CH  !CgNH4Me, 
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forms  a  yellowish  powder  melting  at  185°  and  dissolving  readily  in 
alcohol.  The  hydrochloride ,  C16H130H,HC1,  crystallises  from  alcoholic 
hydrogen  chloride  in  red  leaflets  with  a  golden  lustre,  and  becomes 
brown  at  190°  and  melts  at  202°.  The  corresponding  oxidation  product 
is  a  violet-red  dye. 

o-Hydroxyphenyldi-%methyl-\-ethylindylmethanef 

OH-C6H4-CH(C8NH4MeEt)2, 

crystallises  from  a  mixture  of  alcohol,  acetone,  and  water  in  needles 
melting  at  229° ;  the  oxidation  product  dyes  a  red  colour  with  a  faint 
violet  tinge. 

3:4-  Methylenedioxyphenyldi-%methylindylmethanef 

CH202:C6H3-CH(08NH5Me)2, 

prepared  from  piper onaldehyde  and  2-methylindole,  crystallises  from 
alcoholic  acetone  in  needles  melting  and  decomposing  at  206 — 212°, 
and  dissolves  readily  in  benzene  or  acetic  acid.  The  colouring  matter 
gives  a  red  colour  with  a  brown  tinge. 

3  :  k-Methylenedioxyphenyl-2-methyli7idolidenemethane , 

CH202:C6H3-CH:C8NH4Me, 

gives  a  hydrochloride  which  separates  from  alcoholic  hydrochloric  acid 
in  brown  scales,  darkening  at  150°  and  decomposing  at  194°,  and  readily 
soluble  in  acetone.  The  oxidation  product  dyes  a  brown  colour  with  a 
violet  tinge. 

3  :  ^-Methylenedioxyphenyldi-^-methyl-l-ethylindylmethane , 
dH202:C(.H3-Cn(CsNH4MeEt)2, 

crystallises  from  aqueous  acetone  in  needles  melting  at  175°,  and 
dissolves  readily  in  chloroform  or  benzene.  The  oxidation  product  acts 
as  a  vivid  brownish-red  dye. 

Diphenyl- a-methylindolidenemethane  hydrochloride , 

CPh2:C8NH4Me,HCl, 

crystallises  from  alcohol  in  brown  needles  melting  at  205 — 206°,  and 
dyes  silk  an  intense  brown  colour.  By  the  action  of  alkali,  the  base  is 
obtained  as  an  oil.  T.  H.  P. 

Action  of  Chloroform  on  1:2: 3-Trimethylindole.  Giuseppe 
Plancher  and  Oreste  Carrasco  ( Atti  R .  Accad.  Lincei ,  1905,  [v], 
14,  i,  704 — 706.  Compare  Abstr.,  1904,  i,  777 ;  and  this  vol.,  i, 
298). — The  action  of  chloroform  on  1  :  2  : 3-trimethylindole  in  presence 
of  sodium  ethoxide  yields  1  :  3-dimethyl-3-dichloromethyl-2-methylene- 

indoline,  C6H4<^^^^^^^£^>C.*CH2,  the  hydriodide  of  which  is 

identical  with  tha  methiodide  of  2  :  3-dimethyl-3-dichloromethylindo- 
lenine  ( loc .  cit.).  T.  H.  P. 

Quinoline-2-carboxylic  Chloride.  Hans  Meyer  (Rer.f  1905,38, 
2488 — 2490.  Compare  Abstr.,  1901,  i,  407 ;  this  vol.,  i,  155). — The 
melting  points  of  pyridinecarboxylic  and  quinolinecarboxylic  chlorides 
are  approximately  those  of  the  hydrochlorides  of  the  acids.  These 
acid  chlorides  are  insoluble  in,  or  dissolve  with  decomposition  in, 
organic  solvents.  The  author  has  repeated  the  preparation  of 
quinoline -2 -carboxylic  chloride,  and  finds  it  to  melt  and  decompose 
between  168°  and  175°,  depending  on  the  rate  of  heating  ;  the  amide 
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melts  at  123°  (Reissert,  this  vol.,  i,  472;  ro.  p.  133°).  No  trace  could 
be  obtained  of  Besthorn  and  Ibele’s  substance  melting  at  97 — 98° 
(this  vol.,  i,  612).  G.  Y, 

Relationships  of  Doubly-linked  Carbon  to  Nitrogen,  Oxygen, 
and  Sulphur.  Hermann  Decker  ( Ber .,  1905,  38,  2493 — 2511), — - 
The  transformation  of  substituted  benzylidenedihydrofsoquinolines  into 
quaternary  ammonium  bases  (Decker  and  Klauser,  Abstr.,  1904,  i, 
338)  is  a  general  one  for  analogous  substances  where  the  2-position  is 
occupied  by  an  alkyl  or  benzyl  group.  In  the  change  represented  for 
4-benzylpyridine  by  the  equation 

CHPh:C5NH4Me  +  H20  CH2Ph-C5NH4Me*OH, 
the  benzyl  group  may  be  replaced  by  an  alkyl  group,  the  nitrogen 
atom  attached  to  the  methyl  group  by  oxygen  or  sulphur,  the  pyridine 
ring  by  other  rings,  and  the  alkyl  group  may  be  substituted  in  the 
2-position  instead  of  in  the  4-position.  The  alkylidene  bases  are  yellow, 
whilst  the  hydroxides  are  colourless.  The  transformations  indicated 
are  interpreted  in  the  light  of  Thiele’s  theory  of  partial  valencies. 

Since  Posse  designates  as  “  pyrylium  ”  compounds  those  deriv¬ 
atives  of  pyrone  where  the  oxygen  atom  acts  as  a  tetra valent 
element,  the  author  substitutes  the  term  “  xanthylium  ”  for  the  term 
xanthonium,  formerly  employed  by  him.  “  Acridan  ”  is  also  substi¬ 
tuted  for  dihydroacridine,  “quinolan”  for  dihydroquinoline,  “pyridan” 
for  dihydropyridine,  &c.  For  the  hydroxydihydro-bases,  the  terms 
“  acridanol,”  “  quinoLincl,”  “  pyridanol,”  &c.,  are  introduced. 

[With  Waslaw  Wislocki.] — The  action  of  magnesium  benzyl 
chloride  on  1- methyl-2 -pyridone  is  unsuitable  as  a  method  of  forma¬ 
tion  of  2-benzylidenemethylpyridan.  The  latter  was  obtained,  although 
not  isolated,  owing  to  its  instability,  from  2-benzylpyridine  by 
Tschitschibabin’s  method.  It  is  orange-coloured,  and  is  readily  acted 
on  by  water  to  form  the  colourless  2-benzyl-l-methylpyridinium 
hydroxide,  from  which  it  is  readily  regenerated  by  the  action  of 
sodium  hydroxide. 

[With  Oskar  Klauser.} — The  amount  of  fsopapaverine  which  could 
be  withdrawn  from  a  solution  of  papaverine  bromoethoxide  by  means 
of  sodium  hydroxide  solutions  of  varying  concentration  was  quantita¬ 
tively  determined.  The  transformation  of  ethyKsopapaverine  into 
the  corresponding  quaternary  ammonium  base  in  benzene  solution 
was  also  quantitatively  studied. 

The  transformation  of  2-benzylquinoline  methiodide  into  the  yellow 
benzylidenemethylquinolan  and  of  benzylidenemethylacridan  into  the 
ammonium  salt  of  10-methylacridine  was  examined. 

5-Methylacridine,  prepared  from  diphenylamine  and  acetic  acid, 
melts  at  115°  and  boils  at  359 — ^360°  under  740  mm.  pressure;  its 
tertiary  pier  ate  melts  at  220 — 221°.  Its  quaternary  salt  was  prepared 
by  the  action  of  methyl  iodide  or  methyl  sulphate ;  the  quaternary 
methyl  picrate  melts  and  decomposes  at  199°.  5-Methylacridine 
methiodide  could  not  be  converted  into  the  corresponding  carbinol 
base. 

[With  Hans  Bunzly  and  Theodor  von  Fellenberg.] — Benzyl- 
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xanthylium  chloride ,  C20H15OC1,  was  obtained,  in  admixture  with 
benzylidene  base  and  carbinol,  by  the  action  of  magnesium  benzyl 
chloride  on  xanthone  ;  its  ferrichloride ,  C20H15OCl,FeCl3,  melts  and 
decomposes  at  148 — 150°;  its  mer  cur  {chloride  melts  at  144 — 146°. 

Benzylxanthenol ,  0\p(6TT4^>C(CH2Ph),0H,  prepared  as  one  of  the 

^6.  4 

products  of  the  foregoing  Grignard  reaction,  separates  from  light 
petroleum  in  silky  needles  and  melts  at  132°.  When  benzyl- 
xanthylium  salts  are  neutralised  by  alkalis,  or  when  their  solu¬ 
tions  in  acid  are  decomposed  by  water,  9 -benzylidenexanthen, 

0<n6TT4>C:CHPh, 

is  formed  ;  it  separates  from  alcohol  in  yellow  needles  and  melts  at 

114  — 115°.  9 -Benzylxanthen,  0<^p6??4^>CH*CH9Ph,  prepared  by  the 

action  of  hydriodic  acid  on  benzylxanthenol  or  benzylidenexanthen, 
forms  glistening  needles  and  melts  at  71 — 72°. 

When  a  mineral  acid  is  added,  at  the  ordinary  temperature,  to 
a  colourless  solution  of  benzylidenexanthen  in  acetic  acid,  the  yellow- 
ish-red  colour  of  the  xanthylium  salt  appears. 

The  tri-iodide ,  CMe^ ri6TT 

magnesium  methyl  iodide  on  xanthone,  is  a  violet,  crystalline  mass. 
The  ferrichloride ,  C14HnOCl,FeCl3,  melts  at  240°  :the  mer  cur  {chloride , 
Ci4HuOCl,HgCl2,  melts  at  189 — 190°.  §-Methylxanthenol ,  C14H1202, 
forms  yellow  needles  and  melts  at  96 — 99°. 

[With  Theodor  von  Fellenberg.] — 9 -Benzylthioxanthenol,  O90H16OS, 
prepared  by  the  action  of  magnesium  benzyl  chloride  on  thioxanthone, 
crystallises  in  colourless  needles  and  melts  at  133°.  On  the  addition 
of  mineral  acids,  the  red  colour  of  the  thioxanthylium  salts  is 
developed. 


4\ 


01’ I2,  prepared  by  the  action  of 


0  H 

Benzylidenethioxanthen,  S<\r,fiTT4^>CICHPh,  produced  either  as  a 

U6±l4 

by-product  in  the  above  Grignard  reaction  or  by  heating  9-benzylthio- 
xanthenol,  separates  from  light  petroleum  in  almost  colourless  needles 
and  melts  at  114 — 115°.  Coloured  thioxanthylium  salts  are  formed 
by  the  addition  of  mineral  acids.  The  ferrichloride ,  C20H15SCl,FeCl3, 
prepared  by  the  addition  of  ferric  chloride  to  a  solution  of  a 
benzylthioxanthylium  salt,  softens  at  135°  and  melts  at  155°.  The 
mercurichloride ,  C20H15SCl,HgCl2,  melts  and  decomposes  at  148 — 149°. 

Benzylthioxanthen ,  S<^p6TT4/>CH,CH2Ph,  prepared  by  the  action  of 

^6.4 

hydriodic  acid  on  a  solution  of  9-benzylthioxanthenol  in  acetic 
anhydride,  separates  from  alcohol  in  glistening  needles  and  melts 
at  127°. 


The  action  between  thioxanthone  and  magnesium  methyl  iodide  leads 
to  the  formation  of  a  thioxanthylium  compound,  the  mercurichloride, 
Ci4Hi1SCl,HgCl2,  of  which  melts  at  156 — 160°. 

Methylthioxanthenol  methyl  ether,  C15H14OS,  forms  hexagonal  plates, 
and  melts  and  decomposes  at  98 — 99°.  A.  McK. 
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Quinonedimethylimine.  (Quinonoid  Compounds.  IV.) 

Richard  Willstatter  and  Adolf  Pfannenstiel  ( Ber .,  1905,  38, 
2244 — 2251.  Compare  Abstr.,  1904,  i,  511,  1050  ;  this  vol.,  i,  361). — In 
the  preparation  of  s-ditoluene-p~sulphonyl-£>-phenylenediamine  (Reverdin 
and  Crepieux,  Abstr.,  1901,  i,  686)  from  toluene-ju-sulphonic  chloride 
and  ju-phenylenediamine,  two  by-products  are  formed  in  small  quantity. 
One  is  toluene-^-sulphonyl~p~phenylenediamine  toluene-^- sulphonate, 

^20 -^-22^5^2 

which  crystallises  in  hard,  nacreous  prisms ;  the  other  is  toluene - 
Tp-sulphonyl-'p-phenylenediaminei  which  crystallises  from  dilute  alcohol  in 
needles,  and  melts  at  183°  (compare  Morgan  and  Micklethwait,  Trans., 
1905,  87,  1303). 

Ditoluene-^-sulphonyl-$>-dimethyl-p-phenylenediamine> 

C6H4(NMe-S02’07H7)2, 

prepared  by  methylating  toluene-jP-sulphonyb£>-phenylenediamine  by 
means  of  methyl  sulphate,  crystallises  from  acetone  in  prisms,  and  melts 
at  216°.  On  hydrolysis  with  concentrated  sulphuric  acid,  it  gives 
dimethyl-p-phenylenediamine ,  C6H4(NHMe)2,  which  crystallises  from 
light  petroleum  in  colourless  leaflets,  melts  at  53°,  and  boils  at  149 — 150° 
under  17  mm.  pressure  ;  the  dihydrochloi'ide  forms  colourless  needles, 
the  picrate  melts  at  186°,  and  the  dinitrosoamine  forms  prisms,  and 
melts  at  148°. 

Methyl-jt?-phenylenediamine,NH2,C6H4,NHMe,  prepared  by  reducing 
^-nitrosomethylaniline  with  tin  and  hydrochloric  acid,  forms  snow- 
white  leaflets,  melts  at  35*5°,  and  boils  at  152°  under  20  mm.  pressure. 
Bernthsen  and  Goske  (Abstr.,  1887,  666)  described  it  as  an  un- 
Crystallisable  oil. 

Quinonedimethyldi-imine,  C6H4(NMe)2,  prepared  by  oxidising  $-di- 
methyl-p-phenylenediamine  dissolved  in  ether  with  silver  oxide,  or, 
better,  by  oxidising  the  same  base  in  light  petroleum  with  lead  peroxide, 
separates  in  colourless  crystals,  and  melts  at  92*5 — 93°  to  a  dark 
red  liquid  ;  its  solutions  are  coloured  yellow,  and  it  is  rapidly  decom¬ 
posed  by  water  or  alcohol.  On  adding  concentrated  hydrochloric 
or  sulphuric  acid,  it  explodes  ;  it  is  decomposed  by  hot  dilute  sulphuric 
acid,  giving  jt?-benzoqui none  and  formaldehyde. 

With  hydrogen  chloride  in  ethereal  solution,  it  gives  a  flocculent, 
reddish-brown  substance  which  dissolves  in  water  to  an  intense  red 
solution.  It  does  not  possess  the  volatility  of  quinonedi-imine. 

Quinonemonomethylmiine ,  prepared  by  oxidising  jtMnethylamino 
phenol  (metol)  with  silver  oxide  or  lead  peroxide,  crystallises  from 
ether  on  rapid  evaporation  in  slender  needles  ;  it  is  explosive  and 
could  not  be  analysed.  W.  A.  D. 

Phenylhydrazine  Derivatives  of  Aconic  Acid.  Hans  Reitter 
and  Friedrich  Bender  ( Annalen ,  1905,  339,  373 — 379).— The  inter¬ 
action  between  phenylhydrazine  and  aconic  acid  (Abstr.,  1895,  i,  128) 
was  incorrectly  interpreted ;  the  phenylhydrazide  of  /3-aldehydo- 

QJJ _ Q 

propionic  phenylhydrazone  was  formed  thus  :  C02H*C<^  I  A  4- 

V  IL 2  O  v/ 

2NHPh-NH2  =  C02  +  H20  +  N2HPh:CH-CH2-CH2-CO-N2H2Ph. 
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When  methyl  aconate  is  boiled  in  methyl-alcoholic  solution  with 
phenylhydrazine,  the  phenylhydrazidephenylhydrazone, 

NHPh-lsr:CH-CH(C02Me)-CH2-C0-]Sr2H2Ph, 
of  the  /5-monomethyl  ester  of  y-hydroxyitaconic  acid  is  formed,  and,  as 
previously  described,  melts  at  167°.  At  the  same  time,  a  compound, 
Cl7H1604N2,  is  produced,  and  forms  the  main  product  of  the  reaction  if 
the  boiling  is  prolonged,  the  use  of  a  larger  quantity  of  methyl  alcohol 
causing  the  formation  only  of  the  former  ;  it  crystallises  in  aggregates 
of  needles  or  thin  prisms  melting  at  186 — 190°.  It  is  probably 

riTT’Tq 

a  pyrazolone  derivative,  thus  :  N2H2Ph*CO*CH2*CH<^Q  *]Sfph‘ 

K.  J.  P.  0. 

Action  of  Hydroxylamine  Hydrochloride  on  Naphthaphenox- 
azone.  Friedrich  Kehrmann  and  H.  de  Gottrau  (. Ber .,  1905,  38, 
2574 — 2578). — The  compound  described  by  0.  Fischer  and  Hepp 
(Abstr.,  1903,  i,  654)  as  naphthaphenoxazone  oxime  is  shown  to  be 

.(LHoIN 


aminonaphthaphenoxazone,  0<^|J6 


c10h5-nh2 


isomeric 


with 


Kehrmann  and  Gauhe’s  2-aminophenonaphthoxazone  (Abstr.,  1898,  i, 
45).  The  by-product  obtained  by  Fischer  and  Hepp  is  naphtha  - 
resorufin. 

The  question  of  the  quinonoid  or  oxonium  constitution  of  azoxazones 
and  also  of  oxazine  and  thiazine  dyes  is  discussed.  Hantzseh’s  views 
(this  vol.,  i,  605)  are  not  accepted.  J.  J.  S. 


-The  compound  Hg 


is  obtained  when 


Compound  of  Antipyrine  with  Mercuric  Oxide.  Charles 
Astre  and  Jules  Yille  {Bull.  Soc .  chim .,  1905,  [iii],  33,  842 — 845). 

“  T  /^TTx^CMeiCH 
e(°  )<NPh-CO. 
mercuric  oxide  is  heated  on  the  water-bath  with  an  aqueous  solution  of 
antipyrine.  It  crystallises  from  absolute  alcohol  in  short  prisms 
melting  at  195 — 196°,  is  only  very  sparingly  soluble  in  water,  ether, 
or  benzene,  and  its  aqueous  solution  has  a  faintly  alkaline  reaction. 
It  does  not  give  the  usual  reaction  of  mercuric  salts,  although  it  yields 
a  black  precipitate  with  hydrogen  sulphide  ;  it  gives  the  usual  anti¬ 
pyrine  tests.  With  hydrogen  chloride,  it  yields  two  definite  compounds, 
one  with  3HC1  and  a  second  with  4HC1 ;  the  latter  melts  at  87 — 88°. 

J.  J.  S. 

Cyano -derivatives  of  Pyrimidine.  Emanuel  Merck  (D.R.-P. 
158591.  Compare  following  abstracts). — Dicyanodiamide  reacts  with 
esters  of  cyanoacetic,  malonie,  or  acetoacetic  acids  or  their  derivatives 
to  form  pyrimidine  derivatives.  Thus  dicyanodiamide,  ethyl  cyano- 
acetate,  and  sodium  ethoxide  react  in  alcoholic  solution  : 

CN-NH-C<^  +CN-CH2-C02Et  =  ON-NH-C<^T^^>CH. 


2-Cyanamino-4:-amino-Q-hydroxypyrimidine  forms  colourless  crystals 
which  decompose  without  melting  when  heated.  The  sodium  salt  is 
crystalline.  2-Cyanamino-§-hydroxy-4:-methylpyrimidine ,  from  dicyano¬ 
diamide  and  ethyl  acetoacetate,  forms  colourless  crystals  and  melts  and 
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decomposes  at  about  265°.  2-C  yanamino~k  :  §-dikydroxypyrimidine , 
from  ethyl  malonate,  forms  colourless  crystals  and  decomposes  when 
heated. 

The  cyano-compounds  yield  carboxylic  acids  on  hydrolysis.  The 
cyanamino-group  may  be  replaced  by  oxygen,  yielding  barbituric  acid 
derivatives.  G.  H.  D. 


2  ;  4-Di-imino-6-hydroxy-5 :  5-dialkylpyrimidines.  Farben- 
fabriken  voRM.  Friedr.  Bayer  &  Co.  (D.R.-P.  158592). — Dialkylated 
cyanoacetic  esters  condense  with  guanidine  in  presence  of  sodium 
ethoxide  to  form  pyrimidine  derivatives. 

2  :  4 -Di-imino-^-hydroxy^-diethylpyrimidine, 

H<C(NH)-NH>  o 
N:(nh)-  cEt2-^uu’ 

melts  at  295°  and  dissolves  sparingly  in  organic  solvents  or  dilute 
alkalis,  more  readily  in  boiling  water  ;  it  forms  crystalline  salts  with 
strong  acids.  2  :  4- Di-imino-Q-hydroxy-b-dimethylpyrimidine  is  insoluble 
in  alcohol  or  ether,  but  dissolves  readily  in  dilute  alkalis  and  forms 
crystalline  salts  with  acids. 

The  imino-groups  are  readily  eliminated  from  these  compounds  on 
hydrolysis,  and  dialkylbarbituric  acids  are  thus  obtained.  C.  H.  D. 


Di-iminothiopyrimidine  and  its  Alkyl  Derivatives.  Farben- 
fabriken  vorm.  Friedr.  Bayer  &  Co.  (D.B.-P.  158621.  Compare 
preceding  abstracts). — Malononitrile  and  its  alkyl  derivatives  react  with 
thiocarbamide  in  presence  of  alkaline  condensing  agents,  yielding  di- 
iminothiopyrimidine  and  its  derivatives, 

4  :§-Di-imino-2-thiopyrimidine,  CH2<^Qj^^j.^^>CS,  from  malono¬ 
nitrile,  thiocarbamide,  and  alcoholic  sodium  ethoxide,  separates  from 
dilute  acetic  acid  in  white  needles,  dissolves  sparingly  in  water  or 
alcohol,  and  is  insoluble  in  ether,  benzene,  or  chloroform. 

4  :  Q~Di-imino-2-thio-5  :  5-diethylpyrimidine ,  prepared  in  similar 
manner  from  diethylmalononitrile,  crystallises  from  water  in  yellow 
needles  and  melts  and  decomposes  at  230°.  The  dipropyl  derivative  is 
a  yellow,  crystalline  powder  melting  at  227°.  The  monoethyl  deriv¬ 
ative  melts  and  decomposes  at  292°.  C.  H.  D. 


Piperazine  Monomethylarsonate.  A.  Astruc  {Bull.  Boc.  chim 
1905,  [iii],  33,  839 — 842.  Compare  this  vol.,  i,  382 ).— Piperazine 

methylarsonate ,  [(OH)2AsMeO]2,C4H10N2,2H2O,  is  formed  when  a 
solution  of  piperazine  in  cold  alcohol  is  mixed  with  a  hot  alcoholic 
solution  of  methylarsonic  acid.  It  crystallises  in  slender,  white 
needles,  effloresces  at  about  95 — 100°,  loses  its  water  of  crystallisation, 
and  then  melts  at  130°.  It  is  soluble  in  its  own  weight  of  distilled 
water  and  the  solution  has  an  acid  reaction  towards  phenolphthalein 
but  basic  towards  Poirier-Orange  No.  3.  It  yields  precipitates  with 
normal  or  basic  lead  acetate,  silver  nitrate,  mercuric  chloride,  picric 
acid,  or  uranium  acetate.  J.  J.  S. 


New  Constituent  of  Milk.  I.  G.  Biscaro  and  E.  Belloni  (Chem< 
Ceutr.,  1905,  ii,  63—64  ;  from  Mon.  Scient. ,  [iv],  19,  i,  384). — The 
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occurrence  of  small  crystals  of  an  organic  compound  in  the  mother 
liquor  of  lactose  has  led  to  the  discovery  of  a  new  acid,  orotic  acid, 
which  has  been  found  to  be  a  normal  constituent  of  milk.  The  acid 
was  isolated  in  the  form  of  its  lead  salt,  from  which  the  free  acid  was 
obtained  by  means  of  hydrogen  sulphide.  This  compound  has  probably 
hitherto  escaped  detection  owing  to  the  solubility  of  the  lead  salt  in 
water.  The  presence  of  a  large  proportion  of  potassium  compounds 
in  milk  in  comparison  with  blood,  urine,  &c.,  is  due  to  the  presence  of 
orotic  acid,  which  has  a  strong  affinity  for  potassium,  which  it  with¬ 
draws  from  the  tissues.  Orotic  acid,  C5H404N2,H20,  prepared  by  the 
action  of  sulphuric  acid  on  the  potassium  salt  contained  in  milk,  forms 
crystals,  and  decomposes  at  260° ;  it  is  sparingly  soluble  in  water 
and  insoluble  or  only  very  slightly  soluble  in  organic  solvents. 
Since  by  the  action  of  potassium  permanganate  it  yields 
carbamide,  it  is  probably  a  monoureide  (compare  Abstr.,  1900,  ii, 
322).  When  reduced  with  hydrogen  iodide,  it  forms  a  ketone  con¬ 
taining  the  group  -CH2*CO.  The  potassium  salt,  C6H304N2K,  is 
crystalline,  and  sparingly  soluble  in  cold  water,  The  sodium  salt, 
C5H304N2Nh,,  crystallises  in  large  needles  and,  when  mixed  with 
solutions  of  potassium  salts,  forms  the  corresponding  potassium  orotate. 
The  silver  salt,  C5H304N2Ag,H20,  prepared  by  adding  silver  nitrate  to 
a  solution  of  the  potassium  salt,  forms  a  white,  amorphous  precipitate. 
The  normal  silver  salt,  C6H204N2Ag2,H20(]),  obtained  by  adding  silver 
nitrate  to  a  solution  of  the  normal  potassium  .salt,  which  is  pre¬ 
pared  by  heating  the  sodium  salt  with  potassium  hydroxide,  forms  a 
white  precipitate.  The  lead  salt,  C5H204N2Pb,  is  a  white  precipitate 
and  is  somewhat  soluble  in  water.  E.  W.  W. 


Orotic  Acid.  II.  G.  Biscaro  and  E.  Belloni  ( Chem .  Centr ’., 
1905,  ii,  64;  from  Ann.  Soc.  Chim.  Milano ,  11,  1905.  Compare 
preceding  abstract). — Orotic  acid  is  not  attacked  by  the  lactic  acid 
ferment  nor  by  the  process  of  lactic  fermentation.  Two  barium  salts,. 
(C5H204N2)2Ba  and  C5H204N2Ba,  are  described.  Methyl  orotate , 
C5H304N2Me,  a  white,  crystalline  powder  with  a  somewhat  bitter  taste, 
melts  at  248 — 250°  and  dissolves  in  water  or  alcohol,  forming  faintly 
acid  solutions.  Ethyl  orotate  is  a  white,  crystalline  powder,  melting  at 
200°.  Dichloro-orotic  acid ,  C5H403]Sr2Cl2,H20,  prepared  by  heating  potass¬ 
ium  orotate  with  phosphorus  oxychloride  at  160 — 165°,  crystallises  from 
boiling  water  in  small,  yellow  needles,  is  soluble  in  ether,  and  melts  in 
its  water  of  crystallisation  at  115°.  It  decomposes  at  65°  [?  165°]  and  at  a 
higher  temperature  regenerates  orotic  acid  with  elimination  of  hydrogen 
chloride.  Since  the  acid  contains  the  CO(NH)2  group  and  the  group 
CH2*CO,  its  constitution  is  probably 

NH-OH2-CO  ^NH-CO-CHn 

_ nr\ _ CO<, - —  - 


'NH--CO-CO 


im-coco 


E.  W.  W. 


Aliphatic  Derivatives  of  1:2: 4-Triazole.  Guido  Pellizzari 
and  Angelo  Soldi  ( Gazzetta ,  1905,  35,  i,  373 — 388). — l- Methyl- 

CH\N 

1:2:  4 -triazole,  NMe<^.  ^ ^  ,  prepared  by  the  action  of  methyl 
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iodide  on  a  methyl-alcoholic  solution  of  sodium  triazole,  is  a  colourless 
liquid  boiling  at  178°  and  having  the  sp.  gr.  1*097  at  24° ;  on  cooling 
with  ice,  it  solidifies  in  large,  transparent  crystals  melting  at  20°.  It 
is  readily  soluble  in  water,  alcohol,  or  ether,  and  gives  with  copper 
sulphate  in  aqueous  solution  a  blue  coloration,  with  mercuric 
chloride  or  silver  nitrate  a  white,  crystalline  precipitate,  with  ferric 
chloride  a  red  coloration,  and  with  oxalic  and  nitric  acids  readily 
soluble  salts.  Its  hydrochloride,  C3H5N3,HC1,  separates  from  a  mixture 
of  alcohol  and  ether  as  a  white,  deliquescent  substance  with  no 
sharp  melting  point.  The  platmichloride ,  (C3H5N3)2,H2PtCl6,5H20, 
forms  orange -yellow,  acicular  crystals,  and  in  the  anhydrous  con¬ 
dition  melts  at  165°  and  decomposes  at  a  slightly  higher  temperature. 
Tetrachloroplatinimethyltriazole ,  (C3H5]Sr3)2PtCl4,  obtained  by  the  action 
of  either  hot  water  or  heat  on  the  platmichloride,  separates  in  small, 
pale  yellow,  insoluble  crystals.  The  constitution  of  1-methyl- 1  :  2  :  4-tri- 
azole  has  been  settled  by  preparing  it  by  the  interaction  of  diformyl- 
methylhydrazide  and  formamide. 

\-Ethyl-l  :2  \  4,-triazole,  C4H7N3,  prepared  by  the  action  of  ethyl 
bromide  on  an  alcoholic  solution  of  sodium  triazole,  is  a  colour¬ 
less  liquid  boiling  at  182*5°,  having  the  sp.  gr.  1*046  at  18°  and  dis¬ 
solving  readily  in  water,  alcohol,  or  ether.  Its  platinichloride , 
(C4H7lS[3)2H2PtCl6,2H20,  separates  in  yellow,  slender  needles  or  shorter 
crystals  melting  and  decomposing  at  160 — 165°.  TetracJiloroplcitini- 
ethyltriazole ,  (C4H7N3)2PtCl4,  forms  microscopic,  yellow  crystals. 

l-Allyl-l  :  2  :  k-triazole,  C5H7N3,  is  a  colourless  liquid  boiling  at 
198°,  having  the  sp.  gr.  1*056  at  18°  and  dissolving  readily  in  water, 
alcohol,  or  benzene.  Its  platinichloride ,  (C5H7H3)2,H2PtClG,H20, 
separates  from  hydrochloric  acid  in  well-formed  prisms  melting  and  de¬ 
composing  at  112 — 115°.  Tetrachloroplatiniallyltriazole,  (C5H7N3)2PtCl4, 
separates  in  canary-yellow,  silky  needles;  if  boiled  for  some  hours  with 
water,  this  compound  loses  a  further  quantity  of  3HC1,  giving  a  com¬ 
pound  of  the  composition  (C5H5lSr3)2PtCl2.  T.  H.  P. 


Action  of  Semicarbazide  on  Benzil,  Benzoin,  and  Allied 
Substances.  Heinrich  Biltz  {Annalen,  1905,  339,  243 — 294). — 
With  a  dilute  alcoholic  solution  of  semicarbazide,  benzil  yields  at  the 
ordinary  temperature  a  monosemicarbazone,  but  at  a  higher  tempera¬ 
ture  a  mixture  of  disemicarbazone  and  5  :  6-diphenyl-3-oxy-l  :  2  :  4-tri- 
azine.  Although  the  acetate  of  the  latter  is  probably  an  O-ester, 


CPh^^-^^^^C'OAc,  the  methyl  and  ethyl  ethers  are  found  to  be 


— N 


^-ethers,  CPh<^_^>CO. 

The  action  of  semicarbazide  on  benzoin  is  more  complicated  ;  at  the 

ordinary  temperature,  the  simple  semicarbazone  is  formed  ;  at  higher 

temperatures,  an  additive  product  of  oxydiphenyltriazine  with  4  :  5-di- 

.  ..  .  7  CPh-NEL  J 

phenylimmazolone,  n  ^CO,  and  oxydiphenyltriazine  are  formed 

according  to  the  conditions.  Anisil  yields  a  semicarbazone  and  an 
oxytriazine,  whilst  anisoin  gives  a  semicarbazone.  Corresponding  com¬ 
pounds  are  formed  from  piperil,  cuminil,  and  cuminoin. 
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On  reduction  with  zinc  and  acetic  acid,  the  oxytriazines  yield  di- 
hydro-oxytriazines,  GPh^^?^1  ;  further  reduction  could 


NIT 


not  be  effected,  but  on  treatment  with  hydriodic  acid  and  phosphorus, 
ammonia  and  diphenyl iminazolone  are  produced. 

[With  Thankmar  Arnd.] — Benzilmonosemicarbazone ,  C15H1302N3, 
prepared  by  keeping  an  aqueous  solution  of  benzil,  semicarbazide 
hydrochloride,  and  potassium  acetate  for  three  days,  crystallises  in 
colourless  plates  melting  at  174 — 175°  and  is  decomposed  by  hydro¬ 
chloric  acid.  When  heated  in  alcoholic  solution,  the  semicarbazone  is 
converted  into  3-oxy-5  :  6-diphenyltriazine,  which  crystallises  in  pale 
yellow  crystals  melting  at  225 — 226°;  the  sodium  derivative  crystal¬ 
lises  in  pale  yellow  needles ;  the  hydrobromide  forms  six-sided  plates 
and  the  nitrate  deep  yellow  crystals  ;  the  hydrochloride  is  unstable. 
The  O-acetyl  derivative  crystallises  in  colourless  prisms  melting  at 
154°  and  readily  hydrolysed  by  sodium  hydroxide.  3 -Oxy-5  :  Q-di- 
phenyl-2-methyltriazine  is  prepared  from  the  triazine,  methyl  sulphate, 
and  sodium  methoxide  in  methyl  alcohol,  and  forms  colourless  crystals 
melting  and  decomposing  at  152 — -153°  ;  it  dissolves  unchanged  in 
concentrated  acids.  The  disemicarbazone  of  benzil,  Cl6H1609N6,  pre¬ 
pared  by  boiling  benzil  in  diluted  alcohol  with  semicarbazide  hydro¬ 
chloride  and  potassium  acetate  and  removing  the  oxydiphenyltriazine 
by  means  of  sodium  hydroxide,  forms  leaflets  melting  and  decomposing 
at  243—244°. 

Benzoinsemicarbazone ,  C15H]502N3,  crystallises  in  prisms  melting  and 
decomposing  at  206°,  and  on  hydrolysis  with  hydrochloric  acid  yields 
hydrobenzoin.  The  additive  product,  C30H23O2Nf),  of  oxydiphenyl¬ 
triazine  and  4  :  5-diphenyliminazolono  is  produced  when  benzoin  in 
alcoholic  solution  is  boiled  with  semicarbazide  hydrochloride  and  potass¬ 
ium  acetate  for  several  hours,  and  the  product  crystallised  from 
chloroform,  the  oxydiphenyltriazine  being  left  in  the  mother  liquor  ; 
it  crystallises  in  pale  yellow  needles  melting  at  258 — 259°.  If  the 
potassium  acetate  is  absent,  then  a  substance,  probably  tolahodiurein, 
which  melts  at  350°,  together  with  the  iminazolone  and  a  compound 
melting  at  247 — 248°,  and  occasionally  oxydiphenyltriazine,  are  pro¬ 
duced.  The  additive  product  above  mentioned  is  decomposed  into  its 
components  by  heating  with  acetic  acid,  and  can  be  again  regenerated 
from  them.  4  :  5-Diphenyliminazolone  melts  at  323 — 324°,  fluoresces 
in  dilute  solution,  and  reduces  ammoniacal  silver  solution.  The  di¬ 
acetyl  derivative,  C19H1603N2,  crystallises  in  needles,  and  the  dibenzoyl 
derivative,  which  is  formed  in  pyridine  solution,  forms  colourless  crystals 
melting  at  250 — 251°. 

[With  Carl  Stellbaum.] — 4  :  5-Diphenyliminazolone  is  readily  pre¬ 
pared  by  heating  benzoin  with  carbamide  in  acetic  acid  solution ;  the 
4 : 5-c?me£A0#y-derivative,  C1yH1603H2,  prepared  from  anisoin  and 
carbamide,  crystallises  in  colourless  needles  melting  at  284°.  4  : 5 -Di- 

methylenetetroxydiphenyliminazolone ,  C^Hj 205N2,  prepared  from  pipe- 
roin,  crystallises  in  needles  melting  at  291°.  Cuminoin  yields  4  :  5 -di- 
isopropyldiphenyliminazolone ,  C21H24ON2,  crystallising  in  needles  melt¬ 
ing  at  294 — 295°. 

[With  Thankmar  Arnd.] — At  the  ordinary  temperature  or  on  warm- 
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ing  at  80°,  semicarbazide  and  anisil  do  not  react,  but  at  100°  the  di- 
semicarbazono,  C18H20O4N6,  is  produced,  crystallising  in  leaflets  melt¬ 
ing  and  decomposing  at  254 — 255°.  At  the  same  time,  3-hydroxy- 


OMe-C.H  -CiN-C-OH 

O  4  I  || 


5  :  §-dimethoxy diphenyl triaziney  Q-jyj-e *C*N *N  *  *S  ^orme^  as 

lemon-yellow  prisms  meltingand  decomposing  at  261 — 262°.  The  sodium 
salt  crystallises  in  yellow  needles  and  the  acetyl  derivative  in  lemon- 
yellow  leaflets  melting  and  decomposing  at  157°.  The  semicarbazone 
of  anisoin  is  formed  at  the  ordinary  temperature,  and  crystallises  in 
prisms  melting  at  185°. 

Piperilmonosemicarbazone  could  not  be  prepared,  but  the  disemicarb- 
azone ,  Cl8H1(iO0N6,  formed  at  100°,  crystallises  in  leaflets  melting  at 
250°;  at  the  same  time,  3-hydroxy-t)  :§ -dimethylenetetr  oxy  diphenyl - 

.  .  CH2:o0:cfin3-c:N-c-OH  .  _  .  _  ... .  .  . 

tmazme,  JL  U  ,  is  obtained,  crystallising  in  lemon- 

CH2.02!C6H3*C.1n  *N 

yellow  prisms  melting  at  248°.  The  sodium  salt  crystallises  in  yellow 
needles,  and  the  acetyl  der  ivative,  C19H1306N3,  in  orange-yellow  leaflets 
melting  and  decomposing  at  208°. 

[With  Carl  Stellbaum.]  —  Semicarbazide  and  cuminil  only  react  at 
100°,  the  disemicarbazone ,  C22H2802N6,  being  obtained  as  leaflets  melt¬ 
ing  and  decomposing  at  251 — 252°.  3- Hydroxy-5  :  Q-diisopropyl- 

q  U  Pr^‘C!N‘C*OH 

diphenyltriazine ,  ^  >  crystallises  in  yellow  rhombo- 

hedra  melting  at  250 — 251°.  The  acetyl  derivative  crystallises  in  yellow 
needles  melting  at  136 — 137°.  Cuminoinsemicarbazone ,  C21H2^02N3, 
crystallises  in  needles  melting  and  decomposing  at  210°. 

On  reducing  oxydiphenyltriazine  with  zinc  foil  and  acetic  acid, 
3 -oxy-5  :  6-dipheni/ldihydrotriazine  is  obtained,  crystallising  in  needles 
melting  at  275 — 276°;  it  is  also  produced  by  boiling  benzoin  and 
semicarbazide  in  dilute  acetic  acid  solution.  The  diacetyl  derivative 


forms  colourless  needles  melting  at  138°,  and  the  dibenzoyl  derivative 
colourless  prisms  melting  at  188 — 189°.  The  methyl  ether  can  only  be 
obtained  indirectly  by  reducing  oxydiphenyltriazine  methyl  ether  and 
forms  crystals  melting  at  199°.  S-Oxy-5  \§-dimethoxydiphenyldihydro - 
triazine ,  Cl7H^03N3,  prepared  by  reduction  of  the  corresponding 
triazine,  crystallises  in  needles  melting  at  212 — 213°  j  the  diacetyl 
derivative  crystallises  in  needles  melting  at  132°,  and  the  dibenzoyl 
derivative  forms  crystals  melting  at  194 — 195°.  3-Oxy-b  :  6 -dimethyl- 
enetetroxydiphenyldihydrotriazine>  Cl7H1305lSr3,  prepared  by  reduction 
of  oxydimethylenetetroxydiphenyltriazine,  forms  crystals  melting  at 
285°.  The  diacetyl  derivative  forms  crystals  melting  at  163°  and  the 
dibenzoyl  derivative  crystals  melting  at  212 — 213°.  3-0au/-5  :  6-<A‘iso~ 

propyldiphenyldihydrotriazine ,  C2IH25ON3,  prepared  by  reduction  of  the 
corresponding  triazine  or  by  boiling  cuminoin  and  semicarbazide, 
crystallises  in  colourless  needles  melting  at  255 — 256°;  the  diacetyl 
derivative  crystallises  in  needles  melting  at  123°,  and  the  dibenzoyl 
derivative  forms  crystals  from  acetone  melting  at  188°. 

On  reducing  oxydiphenyldihydrotriazine  with  hydriodic  acid  and  red 
phosphorus,  4  :  5-diphenyliminazolone  is  produced  and  forms  crystals 
melting  at  323 — 3 24°.  K.  J.  P.  O, 
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A  Condensation  Product  of  Phenylmethylpyrazolone.  Ernst 
Mohr  (Tier.,  1905,  38,  2578 — 2579). — Small  quantities  (10  grams) 
of  l-phenyl-3-methylpyrazolone  distil  at  191°  under  17  mm.  pressure 
without  decomposing.  But  with  larger  quantities  (100 — 150  grams) 
decomposition  occurs,  and  crystals  are  deposited  in  the  upper  part  of 
the  flask.  The  amount  of  crystalline  compound  is  increased  by  heat¬ 
ing  the  pyrazolone  at  250°  for  four  hours  in  a  reflux  apparatus  through 
which  a  current  of  dry  air  is  passed,  distilling  off  the  more  volatile 
products  under  reduced  pressure,  extracting  tho  residue  with  about  five 
times  its  weight  of  absolute  alcohol,  and  then  repeatedly  crystallising 


from  boiling  alcohol  or  xylene.  It  has  the  composition  CJ2qH18ON4  = 


CMe-CH  CMe:N 

N — NPh^'^XJO— NPh 


,  and  crystallises  in  practically  colourless 


prisms,  melts  at  260°,  is  only  sparingly  soluble  in  hot  chloroform,  benz¬ 
ene,  or  xylene,  somewhat  more  readily  in  boiling  alcohol,  and  readily 
in  hot  aniline  or  acetic  acid,  and  possesses  both  basic  and  acidic  proper- 
ties.  J.  J.  S 


Transformation  of  Azoxybenzaldehyde.  Friedrich  J.  Alway 
and  Walter  D.  Bonner  ( Ber .,  1905,  38,  2518 — 2520). — Human  and 
Weil  (Abstr.,  1904,  i,  115)  suppose  that  molecular  rearrangement  of 
m-  and  jo-azoxybenzaldehydes  by  means  of  concentrated  sulphuric 
acid  takes  place  according  to  the  equation 

CH0-C6H4-H20-Cr)H4’CH0  =  CHO-C0H4*H:]Sr-CrH4-CO2H. 
According  to  the  authors,  this  is  incorrect ;  the  products  of  the 
transformations  in  question  are  dyes,  and  possess  the  properties 
characteristic  of  hydroxyazo-compounds.  The  authors  further  have 
prepared  m-benzalclehydeazobenzoic  acid  and  ^-benzaldehydeazobenzoic 
acid,  and  proved  that  those  compounds  are  not  dyes  and  that  they  have 
properties  different  from  those  of  the  products  obtained  from  the 
transformation  of  m -  and  ^-azoxybenzaldehydes. 

m -Benzaldehydeazobenzoic  acid ,  CH0*C6H4*N!N’,CGH4*C02H,  pre¬ 
pared  by  the  condensation  of  m-nitrosobenzaldehyde  with  m-amino- 
benzoic  acid  or  by  the  hydrolysis  of  its  ethyl  ester,  forms  yellow  needles 
and  melts  at  230°  (corr.).  Its  ethyl  ester ,  prepared  from  m-nitroso- 
benzaldehyde  and  ethyl  m-aminobenEoate,  forms  reddish-yellow  needles, 
and  melts  at  90°  (corr.),  whilst  its  phenylhydrazone  melts  at  195° 
(corr.). 

The  transformation  product  of  //i-azoxybenzaldehyde  melts  at  165° 
(corr.),  is  soluble  with  difficulty  in  a  cold  aqueous  solution  of  sodium 
carbonate,  and  is  a  true  dye.  The  bisphenylhydrazone  melts  at  234° 
(corr.),  the  dioxime  at  207 — 211°  (corr.),  the  dianilide  at  141°  (corr.), 
and  the  monoanilide  at  126 — 130°  with  decomposition.  The  substance 
probably  has  the  formula  CH0»C6H4*N:N*C6H3(0H)*CH0. 

p- Benzaldehydeazobenzoic  acid ,  prepared  by  the  condensation  of 
/>-nitrosobenzaldehyde  with  ^-aminobenzoic  acid  or  of  p-amino- 
benzaldehyde  with  ^-nitrosobenzoic  acid,  is  a  reddish-yellow  powder 
and  does  not  melt  below  300°.  The  ethyl  ester  forms  red  crystals, 
and  melts  at  159°  (corr.).  A.  McK. 
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Catalytic  Decomposition  of  Alkyl  Haloids  by  means  of 
Anhydrous  Metallic  Chlorides.  Paul  Sabatier  and  Alphonse 
Mailhe  ( Compt .  rend.,  1905,  141,  238 — 241.  Compare  Abstr.,  1904, 
i,  277,  303). — When  the  vapour  of  ^sobutyl  chloride  is  passed  over 
dry  barium  chloride  heated  at  300°,  hydrogen  chloride  and  iso¬ 
butylene  are  produced.  A  small  proportion  of  the  isobutylene  under¬ 
goes  condensation  to  various  hydrocarbons  of  petroleum-like  odour, 
and  it  shows  a  tendency  to  recombine  with  the  hydrogen  chloride 
in  the  exit  tube,  forming  either  isobutyl  chloride  or  one  of  its 
isomerides.  Similar  catalytic  reactions  take  place  with  the  vapours 
of  ethyl,  propyl,  or  isoamyl  chlorides,  but  not  with  methyl  chloride. 
These  reactions  also  occur  when  barium  chloride  is  replaced  by  a 
chloride  of  one  of  the  bivalent  metals,  nickel,  cobalt,  iron,  cadmium, 
or  lead,  but  not  with  a  chloride  of  the  univalent  metals,  silver, 
potassium,  or  sodium.  The  alkyl  bromides  are  similarly  decomposed 
by  anhydrous  chlorides  or  bromides  of  the  bivalent  metals  at  320°, 
and  the  alkyl  iodides  in  presence  of  anhydrous  chlorides,  bromides,  or 
iodides  of  the  bivalent  metals  at  temperatures  above  300°. 

It  is  suggested  that  in  these  reactions  a  temporary  organo-metallie 
compound  of  the  type  BaCl*CnH2nCl  is  formed  ;  the  latter  then  dis¬ 
sociates  into  the  metallic  chloride  and  the  olefinic  hydrocarbon. 

As  evidence  for  the  view  that  these  temporary  organo-metallie 
derivatives  are  formed,  it  is  pointed  out  that  anhydrous  aluminium 
chloride  dissolves  in  isobutyl  chloride  at  0°,  forming  a  dark  liquid, 
which  evolves  butylene  and  hydrogen  chloride,  and  that  anhydrous 
ferric  chloride  reacts  vigorously  with  the  vapour  of  isobutyl  chloride 
at  300°,  evolving  hydrogen  chloride  and  forming  a  dark  solid,  which 
is  regarded  as  being  produced  by  the  condensation  of  the  organo- 
metallie  compound  first  formed.  Chromic  chloride  exerts  no  catalytic 
action  on  alkyl  chlorides  at  300°.  T.  A.  H. 

Basic  Properties  of  Oxygen :  Compounds  of  Organic 
Substances  containing  Oxygen  with  Nitric,  Sulphuric,  and 
Chlorosulphonic  Acids.  Douglas  McIntosh  ( J. Amer.  Chem.  Soc.f 
1905,  27,  1013 — 1016.  Compare  Trans.,  1905,  87,  784). — The 
following  compounds  of  nitric  acid  with  ether,  alcohol,  and  acetone 
have  been  prepared  by  adding  the  acid  at  -  50°  to  the  organic  liquid 
cooled  to  -  80°. 

With  ethyl  ether,  a  white  compound ,  probably  C4H10O,2ffiSTO3,  is 
obtained  which  melts  at  —  25°,  and  at  higher  temperatures  undergoes 
oxidation.  It  is  shown  that  the  liquid  compound  prepared  by  Cohen 
and  Gatecliff  (Proc.,  1904,  20,  194)  at  a  comparatively  high  tempera¬ 
ture  must  have  contained  water. 

Ethyl  alcohol  yields  a  white,  crystalline  compound  which  melts  at 
—  30°,  and  probably  has  the  constitution  C2H60IHN03.  Acetone 
furnishes  a  similar  compound ,  C3H60!HN03,  melting  at  —  18°. 
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When  anhydrous  sulphuric  acid  is  added  to  the  cooled  organic 
substances,  syrupy  liquids  are  produced. 

By  the  action  of  chlorosulphonic  acid  on  alcohol  at  a  low  tempera¬ 
ture,  ethyl  hydrogen  sulphate  and  hydrogen  chloride  are  formed. 
Ether  and  acetone,  however,  yield  white,  crystalline  compounds^ 
2C4H10O,HGlSO3  and  2C3H60,HC1S03,  which  melt  at  -45°  and 
—  30°  respectively.  E.  G. 

Esterification  by  means  of  Methyl  Sulphate.  Carl  Graebe 
( Annalen ,  1905,  340,  244 — 249). — After  an  historical  resume  of  the 
observations  which  have  been  made  on  the  preparation  of  methyl 
esters  by  means  of  methyl  sulphate,  an  account  is  given  of  a  series 
of  experiments  on  the  methylation  of  benzoic  acid  by  this  reagent. 

Solutions  of  the  salts  of  benzoic  acid,  when  shaken  or  when  heated 
with  methyl  sulphate,  give  but  small  yields  of  the  methyl  ester.  If 
the  solid  salts  are  heated  with  methyl  sulphate  at  first  at  160°  and 
finally  at  205 — 210°,  until  distillation  ceases,  quantitative  yields  are 
obtained.  Both  the  methyl  groups  of  the  methyl  sulphate  are  used 
in  forming  the  ester.  Potassium  benzoate  gives  better  results  than 
the  sodium  salt.  Acetic  acid  gives  exactly  similar  results.  Tetra- 
chlorophthalic  acid  is  converted  into  its  methyl  ester  when  either  a 
solution  of  its  salts  or  the  dry  salt  is  treated  with  methyl  sulphate. 
The  same  applies  to  naphthalic  acid,  which  gives  but  poor  yields  of  the 
ester.  Chloroanilic  acid  can  only  be  esterified  by  heating  the  dry 
potassium  salt  at  100°  with  methyl  sulphate.  K.  J.  P.  O. 

Reduction  of  Oleic  Acid  to  Stearic  Acid  by  Electrolysis. 

Julius  Petersen  ( Chem .  Centr .,  1905,  ii,  304 — 305  ;  from  Overs.  K. 
DansJce  Videmkabernes  Selsk.  Fork .,  1905,  137 — 149). — By  the  electro¬ 
lytic  reduction  of  oleic  acid,  stearic  acid  is  formed.  A  good  yield  of 
the  latter  is  obtained  when  a  mixture  of  a  solution  of  10  grams  of 
oleic  acid  in  150  c.c.  of  alcohol  with  3  c.c.  of  dilute  sulphuric  acid  is 
electrolysed  at  32°,  using  a  current  of  1*35  amperes  at  about  20  volts. 
The  cell  is  provided  with  a  diaphragm  and  the  platinum  anode  im¬ 
mersed  in  sulphuric  acid  ;  the  cathode  is  of  nickel  gauze.  The  oleic 
acid  is  most  readily  reduced  when  the  quantity  of  sulphuric  acid  is 
small.  A  better  yield  is  obtained,  however,  when  hydrochloric  acid 
is  used,  and  in  this  case  5  c.c.  of  a  normal  solution  are  added  to 
100  c.c.  of  the  alcoholic  solution  of  oleic  acid  and  the  mixture  electro¬ 
lysed  with  a  current  of  0*13  amperes.  If  the  electrolysis  is  prolonged, 
the  quantity  of  acid  reduced  decreases  after  a  time.  The  longer  the 
solution  has  been  allowed  to  remain  with  hydrochloric  acid  before 
electrolysing  the  more  readily  is  it  reduced  by  the  current,  possibly 
owing  to  the  formation  of  chlorostearic  acid.  In  an  experiment  in 
which  hydrochloric  acid  was  added  slowly,  drop  by  drop,  in  order  to 
maintain  the  E.M.F.  at  about  20  volts,  the  current  being  one  ampere 
and  the  temperature  30 — 35°,  stearic  acid  separated  out  in  seven  hours. 
Increase  of  current  density  decreases  the  yield,  but  it  is  not  affected 
by  variation  of  temperature.  Solutions  of  alkali  oleates  are  not 
conveniently  electrolysed  owing  to  the  formation  of  froth. 

E.  W.  W. 
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Ammonium  Oxalate ;  its  Formula  and  Stability.  P.  Y. 

DuPRri  ( Analyst ,  1905,  30,  266 — 273). — The  salt  is  found  to  have  the 
formula  (NH4)2C204,H20  under  all  conditions  of  crystallisation. 
When  heated  in  ordinary  air  it  remains  stable  up  to  a  temperature  of 
from  30°  to  40°,  but  above  this  temperature  water  is  lost  very  slowly. 
In  perfectly  dry  air,  ammonium  oxalate  loses  water  even  at  12°,  al¬ 
though  but  slowly,  whilst  at  40°  the  loss  is  complete  in  two  days. 
Under  a  pressure  of  one  mm.  the  salt  loses  all  its  water  in  three  days  at 
as  low  a  temperature  as  6 '7°.  The  rate  of  dehydration  is  very  nearly 
constant  for  any  given  temperature  and  approximately  doubles  for 
every  rise  of  10°.  The  vapour  pressure  of  ammonium  oxalate  does  not 
reach  that  of  water  even  at  a  temperature  of  95°,  nor  that  of  air 
saturated  to  the  extent  of  75  per  cent,  with  aqueous  vapour.  The 
salt  is  therefore  stable  at  all  temperatures  up  to  95°,  provided  the  air 
is  not  less  than  half  saturated  with  moisture.  W.  P.  S. 

Acid  Oxalates  of  Ammonium.  Percy  T.  Walden  ( Amer .  Chem. 
J.y  1905,  34,  147 — 152). — An  investigation  of  the  acid  oxalates  of 
ammonium  has  been  carried  out  by  means  of  the  solubility  method 
described  by  Foote  (Abstr.,  1903,  i,  797).  The  results  show  that  the 
only  acid  salts  which  can  be  prepared  from  mixtures  of  ammonium 
oxalate  and  oxalic  acid  in  aqueous  solution  at  25°  are 

(NH4)2C204,3H2C204,4H20  and  (NH4)2C204,H2C204,H20, 
both  of  which  have  been  described  by  Nichols  (Chem.  News ,  1870,  22, 
14).  The  compound  (NH4)2C204,H2C204,2H20,  described  by  Rammels- 
berg  (Ann.  Fhys.  Chem.,  1854,  93,  24),  could  not  be  obtained. 

E.  G. 

Acid  Oxalates  of  Lithium,  Sodium,  Potassium,  and  Caesium 
and  their  Solubility.  Harry  W.  Foote  and  I.  A.  Andrew  (Amer. 
Chem .  J.y  1905,  34,  153 — 164). — The  stable  acid  oxalates  of  lithium, 
sodium,  potassium,  and  csesium  capable  of  formation  in  aqueous  solution 
at  25°  have  been  studied  by  means  of  the  solubility  method  described 
previously  (Abstr.,  1903,  i,  797).  The  results  are  tabulated  and  plotted 
as  curves. 

The  only  salt  obtainable  from  lithium  oxalate  and  oxalic  acid  is 
LiHC204,H20,  which  was  first  described  by  Rammelsberg  ( Annalen , 
1845,  56,  221).  Sodium  oxalate  and  oxalic  acid  also  yield  but  one 
salt,  NaHC204,H20  (Graham,  Annalen ,  1839,  29,  1).  In  addition  to 
the  two  well-known  acid  potassium  oxalates,  KH3(C204)2,2H20  and 
KHC204,  a  third  salt ,  2K2C204,H2C204,2H20,  has  been  isolated,  but  is 
formed  only  under  a  narrow  range  of  conditions  and  cannot  be  re¬ 
crystallised.  C cesium  oxalate ,  Cs2C204,H20,  is  soluble  in  water  to  the 
extent  of  75*82  per  cent,  of  the  anhydrous  salt.  The  following  acid 
salts  have  been  obtained :  CsHo(Co04)9,2H«0 :  Cs9H4(C00.)Q  : 

CsHC204  ;  and  Cs8H6(C204)7.  E.  G. 

Certain  Alleged  Double  Oxalates.  Harry  W.  Foote  and  I.  A, 
Andrew  (Amer.  Chem.  J .,  1905,  34,  164 — 167). — The  double  oxalates 
KNaC204,  K(NH4)C204,  and  (NH4)LiC204  have  been  mentioned  in 
chemical  literature,  but  some  doubt  has  been  expressed  as  to  their 
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existence.  It  has  now  been  ascertained  by  means  of  the  solubility 
method  (Abstr.,  1903,  i,  797)  that  none  of  these  salts  exists  at  25°. 

A  large  number  of  double  oxalates  of  ammonium  with  magnesium, 
zinc,  and  cadmium  have  been  described.  An  investigation  of  these 
salts  has  been  carried  out  by  the  solubility  method,  and  it  has  been 
found  that  no  double  oxalate  is  formed  at  25°,  and,  further,  that  owing 
to  the  very  slight  solubility  of  magnesium,  zinc,  and  Cadmium  oxalates 
in  saturated  solutions  of  ammonium  oxalate  it  is  very  improbable  that 
double  salts  of  these  oxalates  exist  at  any  temperature.  E.  G. 


Synthesis  of  Dibasic  Acids.  I.  Gustave  Blanc  ( Bull .  Soc. 
chim .,  1905,  [iii],  33,  879 — 897.  Compare  this  vol.,  i,  J5,  115; 
Bouveault  and  Blanc,  Abstr.,  1904,  i,  642;  this  vol.,  i,  11). — Ethyl 
aa-dimethylsuccinate  and  aa-dimethylsuccinic  anhydride  are  reduced 
by  sodium  and  alcohol,  the  anhydride  the  more  easily,  with  formation 
of  (a)  the  corresponding  glycol,  ( b )  a  substance  which  distils  together 
with  the  alcohol,  and  could  not  be  obtained  in  a  state  of  purity  ;  it 
has  a  burning  taste,  an  odour  resembling  that  of  acetone,  is  miscible 
with  water,  and  may  be  3  : 3-dimethyltetrahydrofuran  ;  and  (c)  aa-di- 
methylbutyrolactone  mixed  with  a  small  proportion  of  /?/3-dimethyl- 
butyrolactone.  The  lactones,  which  cannot  be  separated,  form  a 
colourless  liquid  which  boils  at  200 — 201°  under  the  atmospheric 
pressure,  has  a  penetrating  odour,  is  soluble  in  much  water,  and  is 
partly  precipitated  from  its  aqueous  solution  on  addition  of  potassium 
carbonate.  The  barium  salt  of  the  corresponding  hydroxy-acid 
crystallises  with  15H20  and  is  very  soluble  in  water.  The  hydrazino - 

derivative,  ^^^>6(0H),NH,NH9  (compare  Blaise  and  Lut- 

\s±±2  O 

tringer,  this  vol.,  i,  329),  forms  small,  deliquescent  crystals  and  melts 
at  about  50°.  When  the  lactone  mixture  is  heated  with  potassium 
cyanide  in  a  sealed  tube  at  270°  for  five  hours  and  the  product  hydro¬ 
lysed,  there  is  obtained  aa-dimethylglutaric  acid,  which  melts  at  85°  (com¬ 
pare  Perkin  and  Smith,  Trans.,  1902,  81,  256)  and  forms  a  ft- naphthyl- 
amide  melting  at  149 — 150°,  and  a  small  quantity  of  /?/3-dimethyl- 
glutaric  acid  which  melts  at  102°  and  forms  a  fi-naphthylamide  melting 
at  188 — 190°  and  less  soluble  in  alcohol  than  its  isomeride. 

The  reduction  of  ethyl  aa-dimethylglutarate  with  sodium  and 
alcohol  leads  to  the  formation  of  the  corresponding  glycol  and  of 

7  *  7  7  7  7  CMe2’C0*0  . 

aa -di7?iei/iylvalerolacto7ie,  I  •  .  This  is  an  oily  liquid,  which 

Oil 2  ^  H. 2 

boils  at  220°  under  the  atmospheric  pressure,  has  a  penetrating  odour, 
and  is  soluble  in  water,  from  its  solution  in  which  it  is  partly 
precipitated  on  addition  of  potassium  carbonate.  The  barium  salt  of 
the  corresponding  hydroxy-acid  crystallises  with  1^H20.  The  action 
of  potassium  cyanide  on  the  lactone  at  280°  and  hydrolysis  of  the 
resulting  nitrile  lead  to  the  formation  of  aa-dimethyladipic  acid 
melting  at  87°.  No  trace  of  the  ^-isomeride  could  be  found. 

a-Methylsuccinic  anhydride  is  reduced  by  sodium  and  alcohol  to 
a-methylbutyrolactone  (Fichter  and  Herbrand,  Abstr.,  1896,  i,  463), 
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which  is  an  oily  liquid,  boiling  at  200 — 202°.  The /^(ira^fwo-derivative, 
nil 

•  2  ^>C(OH)*NH'NH2,  crystallises  in  small  scales  and  melts 


ChL 


-O' 


at  9l°.  a-Methylglutaric  acid  only  was  obtained  on  heating  the 
lactone  with  potassium  cyanide  and  hydrolysing  the  product. 

Ethyl  y-bromo-aa-dimethylbutyrcite ,  CH2Br'CH2*CMe2*C02Et,  is 
formed  when  aa-dimethylbutyrolactone  is  heated  gently  with  phosphorus 
pentabromide  and  the  product  treated  with  alcohol.  It  is  a  colourless, 
mobile  liquid,  possessing  a  characteristic  persistent  odour,  and  boils  at 
115 — 116°  under  23  mm.  pressure  When  boiled  with  ethyl  sodio- 
cyanoacetate,  it  forms  an  unsaturated  ester,  probably  ethyl  dimethyl- 
vinylacetate,  and  ethyl  h-cyano-aa-dimethyladipic  acid , 
C02EfCMe2-CH2*CH2-CH(CN)-C02Et, 
which,  when  hydrolysed  with  alcoholic  potassium  hydroxide  and 
evaporated  to  dryness  with  hydrochloric  acid,  yields  the  tricarboxylic 
acid  which  is  obtained  on  oxidising  dihydro/solauronic  acid  with  sodium 
hypobromite.  When  heated  at  180°,  it  loses  carbon  dioxide,  forming 
aa-dimethyladipic  acid. 

On  boiling  aa-dimethyladipic  acid  with  acetyl  chloride  in  a  reflux 
apparatus,  the  anhydride  is  obtained  as  a  syrup  (compare  Tiemann, 
Abstr.,  1901,  i,  157),  which,  when  heated  at  200°,  loses  carbon  dioxide 
and  forms  a  substance  which  may  be  dimethylcycZopentanone.  The 
anilic  acid ,  C02H,CMe./CH2,CH2,CH2*C0*NHPh,  formed  by  heating 
the  anhydride  with  aniline  in  benzene  solution,  crystallises  in  scales 
and  melts  at  168°. 

The  action  of  ethyl  y-bromo-aa-dimethylbutyrate  on  ethyl  sodio- 
cyanosuccinate  leads  to  the  formation  of  ethyl  dimethylvinylacetate 
and  the  cyano-ester,  C02Et*CMe2*CH2*CH2*C(CN)(C02Et)*CH2*C02Et, 
which  boils  at  235 — 240°  under  20  mm.  pressure,  and  is  hydrolysed 
easily  by  boiling  hydrochloric  acid,  with  formation  of  the  acidy 
C02H*CMe2*CH2,CH2*CH(C02H)*CH2*C02H.  This  crystallises  in 
prisms,  and  is  only  slightly  soluble  in  ether  or  water,  but  more  so  in 
alcohol.  With  the  object  of  forming  dihydroisolauronic  acid,  this 
tribasic  acid  was  boiled  with  acetic  anhydride  for  six  hours,  the  acetic 
acid  and  excess  of  anhydride  distilled  off  in  a  vacuum,  and  the  residue 
heated  at  240 — 250°,  when  there  was  obtained  a  viscid  liquid  distillate 
which,  with  semicarbazide  in  acetic  acid  solution,  formed  a  semi- 
carbazone  melting  at  215°.  The  acid  obtained  from  the  semicarbazone 
melts  at  85°,  is  isomeric  with  dihydroisolauronic  acid,  and  may  have 

the  constitution  I^®2*  „  >CH-CHo-CO,H.  G  T. 

CHg'CHj 


Synthesis  of  Dibasic  Acids.  II.  Gustave  Blanc  {Bull.  Soc. 

chim.j  1905,  [iii],  33,  897 — 911.  See  preceding  abstract). — 

aa-Dimethylvalerolactone  is  obtained  in  a  yield  of  25 — 30  per  cent,  of 

the  theoretical  by  reducing  aa-dimethylglutaric  anhydride.  BB-Y> i- 

jv  I  I  ,  ,  CMe2#CH2*CO  .  , 

methyl valerolactone,  J^TT  ^TT  _  '  ,  obtained  similarly  by  reduc- 


ch2-ch2 


tion  of  /J/?-dimethylglutaric  anhydride,  forms  a  crystalline  mass 
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resembling  camphor,  melts  at  30°,  and  boils  at  234 — 235°.  When 
treated  successively  with  potassium  cyanide  and  hydrochloric  acid,  it 
yields  /?/?-dimethyladipic  acid  and  a  neutral  substance,  which  contains  16*8 
per  cent,  of  nitrogen,  crystallises  in  delicate  spangles,  and  decomposes 
at  250°.  The  acid  is  identical  with  that  obtained  on  oxidation  of 
a-ionone,  of  geronic  acid,  and  of  ^sogeranic  acid  (Tiemann,  Abstr., 
1898,  i,  374;  Tiemann  and  Schmidt,  loc.  cit 377).  When  heated 
with  a  mixture  of  acetic  anhydride  and  acetyl  chloride,  it  forms  the 
anhydride ,  C8H1203,  as  a  viscid,  colourless  syrup,  which  with  aniline  in 
benzene  solution  forms  an  uncrystallisable  anilide.  Noyes’  supposed 
/?/?- dimethyladipic  acid  (Abstr.,  1901,  i,  631)  is  probably  /3-^sopropyl- 
glutaric  acid  (compare  Thorpe,  Trans.,  1900,  77,  942).  Blaise’s 
^/?-dimethylbutyrolactone  (Abstr.,  1898,  i,  516),  boiling  at  208°,  con¬ 
tains  a  small  proportion  of  the  aa-isomeride;  when  treated  successively 
with  phosphorus  pentabromide  and  absolute  alcohol,  it  forms  a  mixture 
of  the  y-bromo-esters  which  boils  at  102 — 104°  under  9  mm.  pressure 
and  reacts  with  ethyl  sodiocyanoacetate  in  absolute  alcoholic  solution 
to  form  ethyl  2  :  2-dimethyic?/c£opropane-l-carboxylate, 

^!>CH-C°2Et, 

boiling  at  70 — 80°  under  9  mm.  pressure,  and  a  small  quantity  of  the 
cyano-ester ,  C02Et,CMe2,CH2*CH2*CH(CN)*C02Et.  This  boils  at  175° 
under  8  mm.  pressure,  and  on  hydrolysis  yields  the  tricarboxylic  acid , 
which  melts  with  evolution  of  carbon  dioxide  and  formation  of 
aa-dimethyladipic  acid  at  167°. 

The  product  obtained  on  reducing  cwsopropylsuccinic  anhydride  is  a 
mixture  of  a-  and  /?-isopropylbutyrolactones,  the  latter  in  the  greater 
proportion.  The  mixture  is  a  colourless  oil  which  boils  at  228 — 230°, 
is  soluble  in  six  times  its  weight  of  water,  and  forms  the  mixed 
hydrazino-dLSYiv&tivQS,  crystallising  in  small  scales  and  melting  at  95°. 
The  corresponding  barium  salts  are  extremely  soluble  in  water.  The 
a-  and  /^-^sopropylglutaric  acids  formed  on  heating  the  mixed  lactones 
with  potassium  cyanide  and  hydrolysing  the  nitriles  so  formed  are 
separated  by  conversion  into  their  anilides,  of  which  the  a-isopropyl- 
glutaranilide  is  much  more  soluble  in  benzene  than  its  isomeride. 
These  synthetical  isopropylglutaric  acids  are  racemic,  whereas  Martinets 
a-isopropylglutaric  acid,  as  well  as  dihydrocamphoric  acid  from  which 
it  is  obtained  by  oxidation,  is  optically  active  (compare  Perkin  and 
Crossley,  Trans.,  1898,  73,  23).  The  successive  action  of  phosphorus 
pentabromide  and  absolute  alcohol  on  the  mixture  of  lactones  obtained 
by  reduction  of  a-isopropylsuccinic  anhydride  leads  to  the  formation  of  a 
mixture  of  ethyl  y-bromo-a-zsopropylbutyrate  and  its  f3-iso propyl- 
isomeride,  which  is  a  colourless  oil  boiling  at  110°  under  10  mm. 
pressure.  On  heating  the  mixture  of  bromo-esters  with  ethyl  sodiocyano¬ 
acetate  and  distilling  the  product,  two  fractions  are  obtained :  the  first 
contains  an  unsaturated  ester  together  with  unchanged  bromo-ester 
and  boils  at  90—95°  under  10  mm.  pressure ;  the  second  boils 
at  188—190°  under  10  mm.  pressure,  and  on  hydrolysis  with 
alcoholic  potassium  hydroxide  and  treatment  with  hydrochloric  acid 
yields  a  considerable  quantity  of  regenerated  lactone  and  only  very 
little  of  the  tricarboxylic  acid ,  C10H16O6,  melting  and  decomposing  at 
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145°.  It  must  be,  therefore,  a  mixture  of  ethyl  cyanoisopropyladipate 
and  a  product  of  the  structure 

CN-CH:C(0Et)*O«CH2»0H^CHPr^C02Etf 
Better  results  are  obtained  by  condensing  the  y-bromo-esters  with 
ethyl  sodiomalonate,  when  there  are  obtained  the  fraction  mentioned 
previously,  boiling  at  90 — 95°  under  10  mm.  pressure,  and  the  tricarb¬ 
oxylic  ester,  C16H2gO0,  which  boils  at  185°  under  8  mm.  pressure  and 
on  hydrolysis  yields  the  tricarboxylic  acid  crystallising  in  prisms  and 
melting  and  decomposing  at  145°.  a-isoPropyladipic  acid,  C9H1604, 
formed  when  the  tricarboxylic  acid  is  heated  at  180°,  crystallises  in 
small  prisms  and  melts  at  63°.  Ethyl  y-bromo-a-zsopropylbutyrate 
condenses  with  ethyl  sodiomethylmalonate  to  form  the  tricarboxylic 
ester,  C09Et*CHPrP*CH2*CH2*CMe(C02Et)2,  which  boils  at  188 — 190° 
under  15  mm.  pressure  and  on  hydrolysis  yields  the  tricarboxylic 
acid ,  CUH1806.  This  crystallises  from  formic  acid  in  small  prisms, 
melts  and  decomposes  at  158°,  and  when  heated  at  180°  loses  carbon 
dioxide  and  is  converted  into  r-cis-dihydrocamphoric  acid, 
C02H-CHPr^*CH2-CH2*CHMe*002H, 
melting  at  103°.  The  aqueous  mother-liquors  from  the  crystallisation 
of  this  contain  a  resinous  isomeric  acid  which  is  probably  a  mixture 
of  the  cis-  and  tfmws-forms  of  dihydrocamphoric  acid. 

Campholide,  which  melts  at  210°,  and  when  treated  with  hydrogen 
bromide  forms  S-bromocarnpholic  acid,  is  obtained  by  reduction  of 
camphoric  acid  or  of  its  ortho- methyl  ester,  but  not  of  the  cdYo-methyl 
ester.  G.  Y. 

Action  of  Sodium  Sulphite  on  Acetaldehyde.  Alphonsej 
Seyewetz  and  Bardin  ( Compt .  rend,,  1905,  141,  259 — 260). — Acetalde¬ 
hyde  does  not  react  with  sodium  sulphite  when  the  two  reagents  are 
mixed  in  dilute  aqueous  solution,  but  with  concentrated  solutions  a 
vigorous  action  takes  place,  the  acetaldehyde  being  converted  into 
crotonaldehyde  (40  per  cent.,  compare  Orndorff  and  Newbury, 
Abstr.,  1892,  1423,  and  Charon,  Abstr.,  1896,  i,  407),  aldehyde  resin, 
and  a  crotonic  acid  melting  at  170 — -180°.  The  precautions  to  be 
observed  in  order  to  obtain  the  maximum  yield  of  crotonaldehyde  are 
detailed  in  the  original.  T.  A.  H. 

Ethoxy  acetaldehyde  and  its  Condensation  Product  with 
Formaldehyde.  Alfred  EAuger  (. Monatsh .,  1905,  26,  879  —  890). — 
Ethoxy  acetaldehyde,  OEt*CH2*COH,  is  obtained  by  heating  ethoxyacetal 
with  1  mol.  of  water  (slightly  acidified  by  adding  2  drops  of  concentrated 
sulphuric  acid  to  250  c.c.  of  water)  in  acetone  solution  in  a  sealed  tube 
at  90 — 95°,  shaking  the  product  with  calcium  chloride,  and  distilling. 
It  is  a  transparent,  mobile  liquid,  which  boils  at  71 — 73°,  has  a 
characteristic  suffocating  odour,  resembling  that  of  acetaldehyde,  and 
reduces  ammoniacal  silver  nitrate.  An  aqueous  solution  of  ethoxy- 
acetaldehyde  is  obtained  by  boiling  ethoxyacetal  with  2 — 3  vols.  of 
the  above  slightly  acidified  water,  in  a  reflux  apparatus,  and 
removing  the  sulphuric  acid  by  means  of  barium  carbonate.  This 
solution  gives  the  aldehyde  reactions,  forms  silver  ethoxyacetate  when 
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boiled  with  silver  oxide,  and  when  treated  with  2  mols.  of  formalde¬ 
hyde  in  presence  of  potassium  carbonate  yields  the  aldol , 

OEt-C(CH2*OH)2-COH. 

This  is  a  viscid  oil,  which  decomposes  when  warmed  in  air  or  in  a 
vacuum,  is  not  oxidised  on  exposure  to  air,  and  on  reduction  with 
aluminium  amalgam  yields  a  slightly  yellow  oil.  The  diacetate , 
OEt,C(CH2,OAc)2,COHJ  is  a  yellow,  viscid,  almost  odourless  oil, 
which  boils  at  172 — 174°  under  34  mm.  pressure  and  reduces  ammoni- 
acal  silver  nitrate.  G.  Y. 

Compounds  of  Ketones  with  Ammonia.  Diethyl  Ketone 
Ammonia.  Carl  Thomae  {Arch.  Pharm 1905,  243,  393 — 394. 
Compare  this  vol.,  i,  509). — When  a  mixture  of  diethyl  ketone  with 
twice  its  weight  of  alcohol  is  saturated  with  gaseous  ammonia  and  kept 
for  three  to  four  weeks  in  tbe  dark,  the  saturation  with  ammonia  being 
repeated  at  intervals,  and  is  then  exposed  in  a  thin  layer  for  evapora¬ 
tion,  an  oil  remains  which  has  a  composition  corresponding  with 
the  formula  CEt2(N!CEt2)2.  In  an  experiment  that  lasted 
three-quarters  of  a  year  the  yield  was  1 1  per  cent,  of  the  theoretical. 
From  a  solution  of  this  in  ether,  gaseous  hydrogen  chloride  preci¬ 
pitates  a  white,  very  hygroscopic  salt.  C.  F.  B. 

Transformation  of  Dextrose  into  Lsevulose.  Detection 
of  Laevulose.  Hermann  Ost  {Zeit.  angew.  Chem .,  1905,  18, 
1170 — 1178). — Dextrose  is  partially  converted  into  lsevulose  by  the 
prolonged  action  of  moderately  strong  sulphuric  acid  at  the  ordinary 
temperature.  The  separation  of  calcium  lsevulosate  is  recommended 
for  the  detection  of  lsevulose.  A.  McK. 

Influence  of  Acid,  Steam  Pressure,  and  Time  on  the  Pro¬ 
duction  of  Dextrose  and  Dextrin  in  the  Inversion  of  Potato 
Starch  by  Mineral  Acids.  E.  Parow  {Bied.  Centr .,  1905,  34, 
546 — 548  ;  from  Zeit.  Spiritusind .,  1905,  121). — Starch  and  0  8  per 
cent,  of  sulphuric  acid  under  1  atmosphere  pressure  yielded,  after  ten 
minutes,  16*02  per  cent,  of  dextrose  and  83*98  per  cent,  of  dextrin; 
and  with  1  per  cent,  of  acid  28*94  per  cent,  of  dextrose  and  71*06  per 
cent,  of  dextrin.  When  the  action  was  prolonged  for  twenty  minutes,  the 
amounts  of  dextrose  were  31*06  and  47*24  per  cent,  with  0*8  and  1*0 
per  cent,  of  acid  respectively. 

Under  greater  pressure  (1*5  and  2  atmospheres)  the  time  is  much 
reduced.  In  practice,  however,  a  lower  pressure  is  employed  in  order 
that  the  odoriferous  substances  present  may  escape.  N.  H.  J.  M. 

Decomposition  Products  formed  from  Starch  by  Hydro¬ 
lysis  with  Hydrochloric  Acid  ;  their  Estimation  in  Starch-dex¬ 
trose  and  Syrups,  and  their  Influence  on  the  Technical  Value  of 
Syrups.  Adelbert  Rossing  {Chem.  Zeit.,  1905,  29,  867 — 873.  Compare 
Abstr.,  1904,  ii,  298). — The  hydrolysis  of  starch  by  means  of  hydro¬ 
chloric  acid  yields,  under  suitable  conditions,  a  new  variety  of  dextrose 
{h-dexti'ose) ,  the  presence  of  which  may  be  detected  by  its  undergoing  a 
greater  diminution  in  reducing  power  when  treated  with  barium 
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hydroxide  than  normal  dextrose.  This  diminution,  which  is  due 
chiefly  to  the  formation  of  lactic  and  other  organic  acids,  can  be  used 
as  a  means  of  estimating  dextrose  in  the  presence  of  dextrin.  In 
addition  to  8-dextrose,  the  hydrochloric  acid  produces  unfermentable, 
hygroscopic  reducing  substances  (dextrins).  The  use  of  syrups  pre¬ 
pared  by  hydrolysis  with  hydrochloric  acid  for  hard  sugar  preparations 
is  not  to  be  recommended,  for  both  the  dextrose  and  the  salts  which 
are  formed  during  the  manufacture  exert  a  deleterious  influence, 
partly  through  their  hygroscopic  properties  before  or  after  melting, 
and  partly  through  the  inversion  of  sucrose  consequent  on  the  libera¬ 
tion  of  free  acid.  An  alteration  in  the  proportions  of  dextrose  or 
dextrin  has  no  influence  on  solid  preparations  from  normal  dextrose 
syrup.  P.  H. 

Tragacanth  and  Acacia.  Comparative  Viscosity  of  the 
Simple  and  Mixed  Mucilages.  Edmund  White  ( Pliarm .  J.>  1905, 
[iv],  21,  133). — The  viscosity  of  a  mixture  of  mucilage  of  tragacanth 
and  mucilage  of  acacia  is  less  than  that  of  a  corresponding  mixture  of 
mucilage  of  tragacanth  and  water.  This  phenomenon  appears  to  be 
peculiar  to  tragacanth  and  does  not  occur  with  other  gums,  such  as 
ghatti,  which  form  viscous  mucilages.  E.  G. 

Chicle  Gum.  Alexander  Tschircii  and  E.  Schereschewski 
{Arch.  Pharm .,  1905,  243,  378 — 393). — Chicle  gum  is  obtained  from 
Achras  sapota ,  one  of  the  Sapotacece,  which  grows  chiefly  in  Mexico. 
The  sample  examined  lost  2*33  per  cent,  when  dried  at  110°,  and  gave 
4*85  per  cent,  ash;  water  dissolved  17,  alcohol  60,  acetone  62, 
ether  76,  and  chloroform  77  per  cent,  of  the  drug. 

Nothing  is  present  that  volatilises  with  steam.  Water  extracts  a 
gum ,  mixed  with  a  little  proteid  substance,  which  was  removed  by 
means  of  tannic  acid  ;  the  gum  forms  9  per  cent,  of  the  drug;  it  is 
insoluble  in  alcohol,  optically  inactive,  yields  3*76  per  cent,  ash, 
and  gives  the  a-naphthol  sulphuric  acid  reaction  and  the  reactions  for 
furfuraldehyde.  No  oxydase  is  present. 

The  drug  was  then  extracted  repeatedly  with  boiling  alcohol ;  from 
the  extracts,  the  alban  crystallised  on  cooling.  From  the  last  extracts, 
y-chiclalban,  C15H280,  was  obtained  in  small  quantity,  equal  to  0*5  per 
cent,  of  the  drug  ;  it  is  crystalline,  and  melts  at  86 — 87°.  The  earlier 
extracts  contained  a  small  quantity,  equal  to  0*2  per  cent,  of  the  drug, 
of  a  substance  sparingly  soluble  in  alcohol  at  50°,  and  melting  at 
219 — 221°;  this  is  a -chiclalban,  C24H40O.  The  bulk  of  the  alban 
consists  of  fi-chiclalban ,  which  crystallises  in  a  variety  of  forms,  and 
seems,  when  purest,  to  form  prismatic  crystals  or  round  plates  which 
melt  at  158°  and  have  the  composition  C18H30O.  No  cinnamic  or 
other  acid  was  obtained  by  boiling  either  the  drug  or  /3-chiclalban  with 
alcoholic  potassium  hydroxide  ;  from  the  alban,  however,  a  neutral 
crystalline  substance ,  C24H440,  melting  at  152 — 153°,  was  isolated. 
By  concentrating  the  alcoholic  mother-liquor  from  the  alban  and 
pouring  it  into  very  dilute  hydrochloric  acid,  chiclajiuavil ,  C]0H20O  or 
C^ioHigG,  was  precipitated  as  a  sticky,  amorphous  substance,  which 
melts  at  65 — 66°  when  dry  ;  the  yield  was  1*5  per  cent,  of  the  drug. 
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The  residual  drug  was  dissolved  in  chloroform  and  the  solution 
poured  into  alcohol,  when  chiclagutta „  C10Hlfl,  was  precipitated  ;  this 
was  crystallised  from  ether.  From  the  chloroform-alcoholic  mother- 
liquor,  chiclalbanan  separated  gradually  in  small  amount  ;  after 
recrystallising  from  a  mixture  of  alcohol  and  ether,  it  melts  at 

55-57°. 

It  is  noteworthy  that,  as  with  gutta-percha  and  balata,  the  fluavil 
has  the  lowest,  the  albanan  the  highest,  percentage  of  carbon,  the 
albans  being  intermediate.  C.  F.  B. 

Chemical  Equilibrium  of  the  System  :  Ammonia  and 
Primary  isoAmylamine  Hydrochloride.  F^lix  Bidet  (Compt. 
rend.,  1905,  141,  264 — 265.  Compare  Abstr.,  1901,  i,  634). — Dry 
ammonia  is  absorbed  by  primary  fsoamylamine  hydrochloride  with 
liberation  of  the  amine  and  formation  of  ammonium  chloride.  The 
limiting  pressures  in  the  reaction  are  105  mm.  at  —23°,  202  mm.  at 
—  9*5°,  262  mm.  at  0°,  and  452  mm.  at  16°.  Practically  identical 
limiting  pressures  were  also  obtained  in  the  inverse  action,  namely, 
the  interaction  of  the  liquid  zsoamylamine  with  solid  ammonium 
chloride.  It  is  probable  that  in  these  reactions  the  free  base  unites 
with  either  the  ammonium  chloride  or  the  amine  hydrochloride.  No 
molecular  compound  of  this  type  was  isolated,  but  it  was  observed  that 
heat  is  developed  when  primary  isoamylamine  (1  mol.)  is  added  to 
solid  primary  ^soamylamine  hydrochloride  (1  mol.).  T.  A.  H. 

Diamines.  II.  New  Synthesis  of  Diamines.  Carl  Neuberg 
[and  Ernst  Neimann]  {Zeit.  physiol.  Chem .,  1905,  45,  110 — -120. 
Compare  this  vol.,  i,  158,  and  Curtius  and  Clemm,  Abstr.,  1901,  i, 
68). — Hexcimethylenediamine  (a£-diaminohexane)  is  readily  obtained 
when  1  to  3  grams  of  perfectly  dry  a£-diaminosuberic  acid  are  dis¬ 
tilled  from  a  small  flask.  The  platinichloride,  aurichloride,  and  a 
mercurichloride ,  C6H16N2,2HCl,2HgCl2,  have  been  prepared.  Octa- 
methylenediamine  (a#-diamino-octane),  NH2*[CH2]8*NII2,  obtained  in  a 
similar  manner  from  diaminosebacic  acid,  yields  precipitates  with 
phospho tungstic  acid,  tannic  acid,  mercuric  chloride,  Nessler’s  reagent, 
or  potassium  bismuth  iodide.  Only  an  opalescence  is  produced  with 
gold  chloride  or  picric  acid  in  dilute  solution.  The  mercurichloride 
has  the  composition  C8H2(>N2,2HgCl2.  Lysine,  when  distilled,  yields 
7  per  cent,  of  pentamethylenediamine,  which  was  isolated  in  the  form 
of  its  phenylcarbimide  derivative.  a/3-Diaminopropionic  acid  yields, 
in  a  similar  manner,  ethylenediamine.  J.  J.  S. 

Monamino-acids  obtained  from  Seedlings  of  Vicia  Sativa 
and  Lupinus  Albus.  Ernst  Schulze  and  Ernst  Winterstein 
{Zeit.  physiol.  Chem .,  1905,  45,  38 — 60.  Compare  Abstr.,  1902,  i, 
595). — The  cupric  salts  of  glycine,  alanine,  leucine,  phenylalanine,  and 
of  tyrosine  are  either  insoluble  or  extremely  sparingly  soluble  in  cold 
methyl  alcohol,  whereas  cupric  aminovalerate  dissolves  with  the 
greatest  readiness  in  this  solvent  to  a  blue  solution.  At  18°,  1  gram 
dissolves  in  52  grams  of  the  alcohol.  This  affords  a  simple  method 
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for  the  separation  of  aminovaleric  acid  from  the  amino-acids  men¬ 
tioned  above,  but  not  from  Ehrlich’s  isoleucine  (Abstr.,  1904,  i,  560). 

The  amino-acids  formed  in  seedlings  of  Vicia  saliva  and  of  Lupinus 
albus  have  been  isolated  by  E.  Fischer’s  esterification  method  (Abstr., 
1901,  i,  192)  after  removal  of  leucine  and  isoleucine.  From  seedlings 
of  V.  saliva  of  8 — -9  days’  growth,  only  leucine,  aminovaleric  acid, 
isoleucine,  and  phenylalanine  have  been  isolated.  From  etiolated  seed¬ 
lings  of  Lupinus  albus  of  18 — 20  days’  growth,  small  quantities  of 
2-pyrrolidinecarboxylic  acid  in  addition  to  aminovaleric  acid,  leucine, 
and  phenylalanine  have  been  isolated,  and  probably  isoleucine  is  also 
present. 

Tryptophan  (Hopkins  and  Cole,  Abstr.,  1902,  i,  193*  1903,  i,  590) 
has  also  been  isolated  from  the  seedlings. 

In  seedlings  6  or  7  days  old  the  amino-acid  present  in  largest 
quantity  is  leucine,  but  in  etiolated  seedlings  2 — -3  weeks  old  the 
amount  of  this  compared  with  aminovaleric  acid  and  phenylalanine  is 
comparatively  small.  J.  J.  S. 

Amino-acid  obtained  by  the  Hydrolysis  of  the  Proteids  of 
Lupin  Seeds.  Ernst  Winterstein  and  E.  Pantanelli  (Zeit.  physiol . 
Chem.,  1905,  45,  61 — 68). — The  proteids  were  prepared  from  the 
seeds  by  Ritthausen’s  method,  hydrolysed  with  hydrochloric  acid 
of  sp.  gr.  1*19,  and  the  amino-acids  separated  by  Fischer’s  method. 
The  following  have  been  isolated  :  alanine,  aminovaleric  acid,  leucine, 
isoleucine,  pyrrolidine-2-carboxylic  acid,  phenylalanine,  aspartic  acid, 
glutamic  acid,  and  cystine.  Tyrosine  has  been  previously  isolated  by 
Schulze.  J.  J.  S. 

Synthesis  of  Hydroxy-  and  Diamino-acids.  II.  Diamino- 
suberic  Acid  and  Diaminosebacic  Acid.  Carl  Neuberg  [and 
Ernst  Neimann]  {Zeit.  physiol.  Chem.,  1905,  45,  92 — 109.  Compare 
this  vol.,  i,  418). — Although  diamino-derivatives  of  the  lower 
members  of  the  oxalic  series  of  dibasic  acids  cannot  readily  be 
obtained  by  the  action  of  ammonia  on  the  corresponding  dibromo- 
acids  (Willstatter,  Ber.>  1895,  28,  657;  1902,  35,  1379),  a£-diamino- 
suberic  acid  and  a$-diaminosebacic  acid  are  readily  obtained  by 
heating  the  dibromo-acids  with  concentrated  aqueous  ammonia  and 
ammonium  carbonate  at  120°.  a£-  Diamino  suberic  acid , 

C02H*  CH(NH2)  *  [CH2]4*CH  (NH2)  *  C02H, 
crystallises  from  hot  ammonia,  in  which  it  is  sparingly  soluble,  in 
glistening  needles,  and  when  heated  above  300°  sublimes  and  is  par¬ 
tially  decomposed  into  carbon  dioxide  and  hexamethylenediamine.  It 
dissolves  in  both  alkalis  and  mineral  acids.  The  copper  and  silver 
salts  have  been  analysed.  Precipitates  are  obtained  when  salts  of 
most  heavy  metals  are  added  to  a  solution  of  the  sodium  salt. 
The  hydrochloride ,  C8H1604N2,2HC1,  is  a  crystalline  mass,  readily 
soluble  in  water,  and  the  phenylcarbimide  derivative,  C22H2606N4, 
crystallises  from  dilute  alcohol  in  colourless  needles  melting  at  250°. 

a6- Diaminosebacic  acid ,  C02H*CH(NH2)*[CH2]6*CH(NH2)*C02H, 
crystallises  in  needles,  decomposes  above  300°,  and  closely  resembles 
the  diaminosuberic  acid  in  all  respects.  The  phenylcarbimide  deriv- 
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ative  melts  at  210°.  The  ethyl  ester  distils  at  240°  under  10 
mm.  pressure,  and  forms  a  colourless  oil  soluble  in  water,  alcohol,  or 
ether,  but  insoluble  in  benzene  or  light  petroleum ;  its  aqueous  solu¬ 
tion  has  a  distinct  alkaline  reaction  and  readily  combines  with  two 
equivalents  of  acid.  The  hydrochloride  crystallises  in  long  needles 
soluble  in  water  or  alcohol,  the  picrate,  C26H34018N8,  crystallises  in 
sulphur-yellow  needles  which  decompose  at  198°. 

The  ester  of  diaminosuberic  acid  cannot  be  obtained  by  the  usual 
method. 

Both  acids  show  a  tendency  to  dissolve  silica  and  alumina  from 
porcelain  vessels.  J.  J.  S. 

Synthesis  of  Polypeptides.  XI.  Emil  Fischer  ( Anncden , 
1905,  340,  123—128.  Compare  Abstr.,  1903,  i,  465,  607,  799  ; 

1904,  i,  652,  771,  867,  890;  this  vol.,  i,  30,  31,  263,  637). — In  con¬ 
tinuation  of  the  work  which  has  been  carried  out  during  the  last  two 
years  on  the  synthesis  of  polypeptides  by  the  action  of  halogen  acid 
chlorides  on  amino-acids,  numerous  other  combinations  have  been 
examined  in  order  to  obtain,  if  possible,  compounds  which  take  part  in 
the  building  up  of  proteids.  In  addition  to  the  halogen  acids  pre¬ 
viously  employed,  ph^nylbromoacetic  acid  has  now  been  used. 

The  optically  active  polypeptides  previously  described  were  prepared 
from  active  amino-acids ;  by  the  use  of  racemic  acid  chlorides,  a 
mixture  of  active  products  has  now  been  obtained,  which  are  separ¬ 
ated  by  crystallisation.  On  the  other  hand,  such  optically  active 
compounds  have  been  prepared  by  using  optically  active  acid  chlorides  ; 
thus  an  optically  active  alanylglycine  has  been  prepared,  which  is 
derived  from  the  optical  antipode  of  the  natural  alanine. 

When  melted,  the  polypeptides  are  converted  into  anhydrides,  the 
diketopiperazines,  each  diketopiperazine  corresponding  with  two  poly¬ 
peptides  ;  thus,  glycyl-leucine  and  leucylglycine  yield  the  same  anhy¬ 
dride,  i’sobutyldiketopiperazine.  K.  J.  P.  O. 

Synthesis  of  Polypeptides.  XI.  Alanylglycine  and  Leucyl- 
alanylglycine.  Emil  Fischer  and  Walter  Axhausen  ( Annalen , 

1905,  340,  128 — 142). — In  order  to  combine  together  the  three 
amino-acid  radicles  in  leucylalanylglycine,  alanylglycine  must  first  be 
prepared  from  glycine  and  a-bromopropionyl  bromide,  and  then  com¬ 
bined  with  a-bromohexoyl  chloride  ;  two  isomeric  substances  are 
finally  obtained. 

a -Bromopropionylglycine,  CHBrMe^CO'NH’CH^CO^,  is  prepared 
by  treating  a  solution  of  glycine  in  sodium  hydroxide  with  successive 
portions  of  bromopropionyl  bromide  and  Nj\  sodium  hydroxide,  and 
then  evaporating  the  mixture  to  dryness  under  reduced  pressure  and 
extracting  the  residue  several  times  with  ether.  The  acid  is  precipi¬ 
tated  with  petroleum  from  the  solution  and  crystallises  from  chloro¬ 
form  in  aggregates  of  leaflets,  which  sinter  at  100°  and  melt  at 
104°  (corr.). 

The  ethyl  ester  of  a-bromopropionylglycine, 

CHBrMe-C0*NH-CH2-C02Et, 
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prepared  from  a-bromopropionyl  bromide  and  glycine  ethyl  ester  in 
ethereal  solution,  crystallises  in  lustrous,  soft  needles  sintering  at  53° 
and  melting  at  55*5°  (corr.),  and  is  readily  hydrolysed  by  shaking  with 
a  cold  dilute  solution  of  sodium  hydroxide. 

Alanylglycine ,  NH^CHMe'CO’NH’CHg’COgH,  is  prepared  by  heat¬ 
ing  bromopropionylglycine  with  excess  of  ammonia  at  100°,  evaporat¬ 
ing  the  solution  to  dryness,  and  dissolving  the  dipeptide  in  50  percent, 
alcohol ;  it  crystallises  in  needles  melting  and  decomposing  at  235° 
(corr.),  and  has  a  faint  acid  reaction.  Carbethoxy alanylglycine, 
C02Et*NH*CH.Me*C0,NH*CH2,C02H,  is  prepared  by  shaking  an 
alkaline  solution  of  alanylglycine  with  ethyl  chlorocarbonate  and 
evaporating  the  solution  to  dryness  after  neutralising,  and  finally 
extracting  with  ethyl  acetate  \  it  crystallises  in  needles  sintering  at 
117°  and  melting  at  122°  (corr.),  and  has  a  faint  acid  reaction. 

a-Bromoi&ohexoylalanylylycine , 

CH2Pr^CHBr-CQ-NH*CHMe-C0-NH-CH2-C02H, 
is  prepared  by  adding  an  excess  of  a-bromowohexoyl  chloride  to  an 
alkaline  solution  of  alanylglycine  and  extracting  the  oil  with  ether ; 
the  product,  which  is  a  mixture  of  two  isomerides,  crystallises  from 
water  in  needles  and  has  no  sharp  melting  point.  The  isomeride  with 
the  higher  melting  point  is  obtained  by  extracting  the  solid  with 
ether  and  recrystallising  the  insoluble  part  from  ethyl  acetate ;  it 
sinters  at  150°  and  melts  at  157°  (corr.)  ;  the  more  soluble  isomeride 
could  not  be  obtained  in  a  crystalline  form. 

The  leucylalanylglycine , 

CH2Pr^CH(NH2)-C0-NH-CHMe-C0*NH*CH2-C02H, 
prepared  by  the  action  of  ammonia  on  the  mixed  bromo-compounds,  is 
seen  to  consist  under  the  microscope  of  two  different  forms,  groups  of 
needles  and  prisms.  Leucylalanylglycine  A  is  best  obtained  from  the 
bromoisohexoylalanylglycine  melting  at  154°,  and  melts  and  decom¬ 
poses  at  259°  (corr.) ;  it  has  a  faint  acid  reaction,  and  is  soluble  in 
alkalis  and  acids.  Leucylalanylglycine  B,  prepared  from  the  amorphous 
bromohexoylalanylglycine,  crystallises  in  thick  prisms  melting  at 
233°  (corr.),  but  in  other  properties  resembles  the  tripeptide  A.  The 
benzoyl  derivative  of  leucylalanylglycine  A  is  prepared  by  treatment 
of  an  aqueous  solution  of  the  tri peptide  with  benzoyl  chloride  in  the 
presence  of  sodium  hydrogen  carbonate,  and  crystallises  with  H20  in 
four  sided  plates  or  leaflets,  losing  water  at  100°  and  melting  at 
194*5 — 195 *5°  (corr.).  The  benzoyl-leucylalanylglycine  B  crystallises 
from  water  in  anhydrous,  colourless  needles  melting  at  209  —  210°. 

Carbethoxy  alanine ,  COQEt’NH'CHMe’COgH,  crystallises  in  colour¬ 
less  leaflets  melting  at  84°  (corr.)  ;  its  ethyl  ester,  prepared  from  the  ethyl 
ester  of  alanine  and  ethyl  chlorocarbonate,  crystallises  in  long  needles 
melting  at  25°  (corr.),  and  is  hydrolysed  by  shaking  with  a  cold  dilute 
solution  of  sodium  hydroxide,  carbethoxy lalanine  being  formed.  Carb - 
ethoxy  alanineamide,  C02Et*NH*CHMe*C0*NH2,  prepared  from  the 
corresponding  ester  by  heating  with  a  saturated  alcoholic  solution  of 
ammonia  and  extracting  the  solid  left  after  evaporation  with  ethyl 
acetate,  crystallises  in  short  needles  melting  at  120 — 121°  (corr.). 
Carbethoxy  alanine  chloride ,  prepared  from  carbethoxyalanine  and 
thionyl  chloride,  is  unstable  ;  dissolved  in  dry  ether,  it  reacts  with  the 
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ethyl  ester  of  glycine,  yielding  carbethoxyalanylglycine  ethyl  ester, 
COgEt'NH’CHMe’CO’NH'CHg’CC^Et,  which  crystallises  in  needles 
melting  at  67'5°  (eorr.),  and  is  readily  hydrolysed  by  alkalis.  The  corre¬ 
sponding  amide,  prepared  from  the  ester  by  the  action  of  ammonia, 
crystallises  in  needles  sintering  at  114°  and  melting  at  119°  (corr.), 

K.  J.  P.  0. 

Synthesis  of  Polypeptides.  XI.  Leucylglycine  and  Alanyl- 
leucylglycine.  Emil  Fischer  and  Arnold  Brunner  ( Annalen ,  1905, 
340,  1 42 — 1 5 1 ). — a- Bromoisohexoylglycine, 

CH2Pr^-CHBr-C0-NH*CH2-C02H, 

is  prepared  by  shaking  an  alkaline  solution  of  glycine  with  a-bromoiso- 
hexoyl  chloride,  and  purified  by  crystallisation  from  water  ;  it  melts 
at  135°  (corr.).  When  treated  with  aqueous  ammonia,  leucylglycine  is 
obtained  in  six-sided  plates  melting  and  decomposing  at  243°  (corr.), 
and  having  a  faint  acid  reaction.  It  forms  an  insoluble,  deep  blue, 
crystalline  copper  salt,  (C8H1503N2Cu)20,H20,  which  loses  water  under 
reduced  pressure  at  80c. 

The  anhydride  of  leucylglycine,  diJcetoisobutylpiperazine, 

CH2Pr0-CH<£^°>CH2, 

prepared  by  heating  the  dipeptide  at  235 — 240°,  crystallises  in  large 
prisms  melting  at  245°  (corr.),  and  is  identical  with  the  substance 
obtained  by  heating  the  ethyl  ester  of  leucylglycine  with  alcoholic 
ammonia. 

Carbethoxyleucylglycine, 

CH2Pr0-  CH(NH*C02Et)  ■  CO-  N  H-  CH2-  C02H, 
prepared  from  leucylglycine  and  ethyl  chlorocarbonate,  crystallises  in 
microscopic  needles  sintering  at  123°  and  melting  at  127°  (corr.). 
Benzoyl-leucylglycine ,  CH2Pr^,CH(NH*COPh)*CO*XH’CH2*CO>7H, 
forms  very  long  needles  melting  at  167°  (corr.). 

a -Bromopropionyl-leucylglycine,  prepared  from  leucylglycine  and 
adbromopropionyl  bromide,  crystallises  from  water  in  anhydrous 
needles  melting  and  decomposing  at  165°  (corr.).  On  keeping  in 
contact  with  aqueous  ammonia,  the  tripeptide,  alanyl-leucylglycine , 
NH2‘CHMe-CO*Nn-CH(CH2Pr^)-0O*NH-CH2-OO2H,  is  obtained  in 
concentric  groups  of  needles  melting  and  decomposing  at  232°  (corr.), 
and  has  a  faintly  acid  reaction.  K,  J.  P.  0. 

Synthesis  of  Polypeptides.  XI.  Glycyl-leucine,  Alanyl- 
leucine,  Leucylalanine,  Glycylalanyl-leucine,  and  Active 
Alanylglycine.  Emil  Fischer  and  Otto  Warburg  ( Annalen ,  1905,. 
340?  1 5  2 — 1 6  7 ). — a-  Bromopropionyl-leucine, 

CHMeBr-C0*NH-CH(CH2Pr^)-C02H, 
prepared  from  leucine  and  bromopropionyl  bromide,  is  a  mixture  of 
two  isomerides,  melting  at  105 — 135°,  which  are  separated  by  frac¬ 
tional  crystallisation  from  water;  the  less  soluble,  a  -bromopropionyl- 
leucine  A,  forms  10  per  cent,  of  the  crude  product,  and  crystallises  in 
microscopic  plates  melting  at  147 — 150°  (corr.).  a.- Bromopropionyl- 
leucine  B,  which  forms  50  per  cent,  of  the  crude  product,  melts  at 
113 — 118°  (corr.). 
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Alanyl-leucine  A,  NH2-CHMe-C0-NH-CH(CH2Pr^)-C02H,  prepared 
from  the  corresponding  bromopropionyl-leucine,  crystallises  from  water 
in  four-sided  plates  melting  and  decomposing  at  248°  (corr.).  With 
phenylcarbimide,  it  yields  a  phenyl  carbamide,  which  crystallises  in 
plates  melting  and  decomposing  at  214 — 218°  (corr.).  Alanyl-leucine  B 
resembles  its  isomeride  very  closely,  but  crystallises  in  needles ;  the 
phenyl  carbamide  crystallises  in  needles  melting  at  185 — 189°  (corr.). 

C  hloroacetyl-leucine ,  CH2Cl,C0*NH,CH(CH2Pr^),C02H,  prepared 
from  leucine  and  chloroaeetyl  chloride  in  alkaline  solution,  crystallises 
in  rhombic  plates  melting  at  142°  (corr.).  When  treated  with 
ammonia,  it  is  converted  into  glycyl-leucine , 

NH2-CH2-C0-NH-CH(CH2Pr^)-C02H, 
which  crystallises  in  microscopic  leaflets  melting  and  decomposing  at 
242°,  and  gives  a  characteristic  insoluble  blue  precipitate  with  copper 
sulphate,  but  not  with  other  copper  salts.  When  heated  to  its  melting 
point,  the  dipeptide  yields  an  anhydride  which  is  identical  with  the 
compound  obtained  from  leucylglycine  (Fischer  and  Brunner,  this 
vol.,  i,  690). 

a-Bromo\sohexoylalanine ,  CH2Pr^,CHBr*C0*NH'CHMe*C02H,  is 
obtained  unmixed  with  an  isomeride,  crystallising  in  colourless  leaflets 
melting  at  123 — 126°,  and  is  converted  into  leucylalanine , 
CH2Pr^-CH(NH2)*C0-NH-CHMe*C02H, 
by  treatment  with  ammonia ;  the  dipeptide  crystallises  in  small  plates 
melting  and  decomposing  at  248°  (corr.),  and  has  a  faint  acid  reaction. 
In  the  formation  of  this  dipeptide  two  by-products  are  obtained ;  the 
one  is  probably  the  anhydride  of  leucylalanine,  and  the  other  iso- 
hexenoylalanine ,  which  would  be  produced  by  elimination  of  hydrogen 
bromide  from  the  bromohexoyl  derivative.  It  is  isolated  as  a  strongly 
acid  oil,  which,  when  heated  with  dilute  sulphuric  acid,  gives  an  oily 
volatile  acid  resembling  a-isohexenoic  acid. 

C  arbethoxyleucylalanine , 

CO2Et*NH,CH(CH2Pr^)*C0«NH,CHMe*C02H, 
crystallises  in  four-sided  plates  melting  at  166 — 168°  (corr.).  Leucyl ■» 
alanine  anhydride  ( diketomethylisobutylpiperazine ), 

CH2Pr^CH<^^>CHMe, 

prepared  by  heating  leucylalanine  at  250°,  crystallises  in  needles  melting 
at  247°  (corr.).  ChloroacetylAeucylalanine , 

CH2Cl*C0,NH*CH(CH2Pri3)*C0'NH*CHMe*C02H, 
prepared  from  leucylalanine  and  chloroaeetyl  chloride,  melts  indis^ 
tinctly  at  158 — 161°  (corr.). 

Glycyl-leucylalanine , 

NH2-CH2-00*NH-0H(0H2Pr^)-C0*KH*CHMe-C02H, 
crystallises  in  four-sided  plates  melting  and  decomposing  at  250° 
(corr.),  reddens  blue  litmus  paper,  and  gives  a  reddish- violet  coloration 
with  alkali  and  a  copper  salt. 

1 -Alanylglycine,  NH^.CHMe'CO'NH'CHg'COoH,  was  prepared  by 
means  of  Z-bromopropionyl  chloride  and  the  ethyl  ester  of  glycine  \ 
the  ethyl  ester  of  l-bromopropionylglycine  thus  obtained  melts  at 
50 — 52°,  and  on  hydrolysis  yields  1  -bromopropionylglycine,  which  melts 
20°  higher  than  the  inactive  isomeride.  The  dipeptide  is  obtained  by 
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treating  the  bromopropionylglycine  with  aqueous  ammonia  at  the 
ordinary  temperature,  and  crystallises  in  tetrahedra  melting  and 
decomposing  at  256°  (corr.).  It  has  in  aqueous  solution 
[a]D  —  48*6°  at  20°;  a  small  quantity  of  the  racemic  compound  may 
be  mixed  with  the  dipeptide,  but  on  hydrolysis  with  concentrated 
hydrochloric  acid  the  theoretical  quantity  of  active  alanine  is  found. 

K.  J.  P.  0. 

Synthesis  of  Polypeptides.  XI.  Optically  Active  a-Bromo- 
propionic  Acid.  Emil  Eischer  and  Otto  Warburg  ( Annalen ,  1905, 
340,  168 — 172). — Cinchonine,  strychnine,  and  brucine  can  all  be  used 
in  order  to  separate  inactive  bromopropionic  acid  into  its  active  con¬ 
stituents  ;  in  the  case  of  brucine  the  dextrorotatory  acid,  and  in  the 
case  of  strychnine  the  laevorotatory  acid,  crystallises  out  first.  /- Bromo¬ 
propionic  acid  is  obtained  by  repeated  recry&tallisation  (15 — 20  times) 
of  the  cinchonine  bromopropionate  from  water.  The  salt  is  then 
dissolved  in  dilute  hydrochloric  acid,  and  the  /-bromopropionic  acid 
extracted  with  ether  and  distilled  under  a  pressure  of  0*2 — 0*4  mm., 
when  it  boils  at  70 — 80°.  The  pure  acid  is  an  oil  of  sp.  gr.  1*7084  and 
[a]D  —26*7°  at  20°.  By  prolonged  treatment  with  25  per  cent, 
ammonia,  it  is  converted  into  /-alanine,  which  has  [a]D  -  9°. 

1-  Bromopropionyl  chloride ,  prepared  by  the  action  of  thionyl  chloride 
on  the  acid  at  55 — 65°,  boils  at  27°  under  12  mm.  pressure.  /-Bromo¬ 
propionic  acid  is  prepared  from  cZ-alanine  by  treatment  with  bromine 
and  potassium  bromide  in  the  presence  of  dilute  sulphuric  acid  and 
passing  in  nitrous  fumes  for  several  hours  (Walden’s  method).  The 
excess  of  bromine  is  removed  and  the  bromopropionic  acid  distilled 
under  reduced  pressure.  K.  J.  P.  O. 

Synthesis  of  Polypeptides.  XI.  Leucylisoserine.  Emil 
Eischer  and  Wilhelm  F.  Koelker  ( Annalen ,  1905,340,  172 — 180). — 
a-^romoiso/iea;oy/iso5eH7i6,CH2Pr^*CHBr,CO*NH,Cn2*CH(OH)*C02H, 
prepared  from  isoserine  and  a-bromoisohexoyl  chloride,  crystallises  in 
six-sided  plates  melting  at  136 — 139°  (corr.),  and  is  probably  a  mixture, 
since,  when  treated  with  ammonia,  it  yields  a  mixture  of  two  leucyliso- 
serines,  which  are  separated  by  fractional  crystallisation  from  water. 
Leucyli&oserine  A,  CH2Pi^-Cn(NH2)*C0-Nn-CH2*CH(0H)-C02H,  is 
sparingly  soluble  in  water  and  crystallises  in  microscopic  plates  (with 
H20),  melting  and  decomposing  at  228° ;  it  has  a  faintly  acid  reaction 
and  dissolves  copper  oxide.  The  phenylcarhamide , 

NHPh*C0*NH*CH(CF2Pr^)-C0*NH-CH2-CH(0H)-C02H, 
crystallises  in  prisms  melting  at  176 — 177°  (corr.). 

Leucylisoserine  B  crystallises  in  readily  soluble  anhydrous  needles 
melting  and  decomposing  at  234°  (corr.) ;  the  phenylcarhamide  forms 
prisms  melting  at  192 — 193°  (corr.). 

Both  the  isomeric  dipeptides,  when  hydrolysed  with  hydrochloric 
acid,  behave  in  exactly  the  same  way,  yielding  a  mixture  of 
leucine  and  isoserine. 

If  the  two  leucylisoserines  are  structurally  isomeric,  in  the  sense 
of  the  formulae  CH2Pr^CH(NH9)-C0*0*CH(CH2-NH2)-C02H  and 
CH2Pr0*CH(NB2)‘CO'NH*CH2*CH(OH)*CO2H,  their  reaction  with 
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nitrous  acid  should  be  different  owing  to  the  different  number  of  NH2 
groups.  It  was  found  that  the  behaviour  of  the  two  dipeptides  was  identi¬ 
cal,  but  it  was  also  ascertained  that  nitrous  acid,  at  least  in  the  case 
of  dipeptides,  does  not  sharply  distinguish  between  amino-  and  imino- 
groups  ;  both  are  attacked  with  the  evolution  of  nitrogen.  Experiments 
were  carried  out  with  a-bromozsohexoyKsoserine  and  with  hippuric  acid 
and  hippuryKsoserine  ;  the  results  with  the  compound  last  mentioned 
do  not  agree  with  Curtins’  conclusion  (Abstr.,  1904,  i,  886)  that  the 
hippuryl  group  is  linked  with  oxygen.  The  compound  has  no  basic 
properties  and  therefore  contains  no  amino-group  ;  its  formula  is 
probably  NHBz*CH2*C0-NH-CH2'CH(0H)*C02H.  K.  J.  P.  O. 


Synthesis  of  Polypeptides.  XI.  Derivatives  of  a- Amino- 
butyric  Acid.  Emil  Fischer  and  Karl  B-aske  (. Anncden ,  1905, 
340,  180 — 190). — Although  a-aminobutyric  acid  has  not  hitherto 
been  observed  among  the  decomposition  products  of  natural  proteids, 
it  is  so  nearly  related  to  alanine  and  aminovaleric  acid  that  the  poly¬ 
peptides  derived  from  it  have  been  studied. 

a-Bromobutyryl  chloride ,  CHBrEt’COCl,  prepared  from  a-bromo- 
butyric  acid  and  phosphorus  pentachloride,  is  a  heavy  liquid  of  unpleas¬ 
ant  odour  boiling  at  43°  under  25  mm.  pressure,  and  combines  with 
glycine  gi'iDg  a  -bromobulyrylylycine,  CHBrEt*C0,NH‘CH2,C02H, 
which  is  a  crystalline  solid  and  melts  at  101 — 105°  (corr.).  The 
bromo-derivative  is  converted  by  aqueous  ammonia  into  a -amino- 
butyrylglycine ,  which  is  a  crystalline  powder  becoming  brown  at  200° 
and  melting  at  220°  (corr.),  when  it  changes  with  elimination  of  water 

into  the  anhydride ,  CHEt<^co>CH2-  diketoethylpiperazine ;  the 


latter  crystallises  in  rhombic  plates  melting  at  237 — 239°  (corr.)  and 
shows  no  basic  properties. 

When  a  aminobutyric  acid  and  a-bromobutyryl  chloride  are 
caused  to  interact,  two  isomeric  a-bromobutyryl-a-aminobutyric  acids , 
CHBrEt*CO,KH*CHEt*C02H,  which  differ  in  solubility,  are  formed. 
The  less  soluble,  the  A  compound,  crystallises  from  water  in  small 
needles  melting  at  133°  (corr.),  whilst  the  B  compound,  which  con¬ 
tributes  the  major  quantity  of  the  mixture,  forms  crystals  melting  at 
95°  (corr.). 

a- Aminobutyryl  a-aminobutyric  acid  A,  prepared  from  the  correspond¬ 
ing  bromo-compound,  crystallises  in  leaflets,  becoming  brown  at  260° 
and  melting  at  273°  (corr.);  it  has  the  usual  faintly  acid  properties; 
the  copper  salt  is  crystalline  and  sparingly  soluble.  The  B  compound , 
prepared  from  the  B  bromo-derivative,  crystallises  in  microscopic 
needles  and  prisms  becoming  brown  at  240°  and  melting  at  257° 
(corr.) ;  its  soluble  copper  salt  crystallises  in  microscopic  prisms. 

a- Aminobutyric  anhydride  ( diketodiethylpiperazine ), 

CHEt<g^Jg>CHEt, 

is  obtained  by  heating  both  the  isomeric  dipeptides  above  their  melt¬ 
ing  points  and  forms  a  crystalline  mass  melting  at  267° ;  its  behaviour 
towards  dilute  acids  is  neutral.  K.  J.  P.  O. 
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Synthesis  of  Polypeptides.  XI.  Dipeptides  of  Phenyl- 
glycine  with  Glycine,  Alanine,  Asparagine,  and  Aspartic 
Acid.  Emil  Fischer  and  Julius  Schmidlin  ( Annalen ,  1905,  340, 
190 — 204). — The  phenylbromoacetic  acid  required  for  the  preparation 
of  those  dipeptides  which  contain  phenylglycine  is  prepared  by  the 
action  of  phosphorus  pentabromide  on  mandelic  acid  and  treatment  of 
the  resulting  acid  bromide  with  water.  Phenylbromoacetyl  chloride , 
CHBrPh*COCl,  prepared  from  the  corresponding  acid  and  phosphorus 
pentachloride,  is  a  liquid  boiling  at  117 — 118°  under  18  mm.  pressure  ; 
it  combines  with  glycine  yielding  vhenylbromoacetylqlycine , 

CHBrPlv  CON  B>  CH2-  C02H, 

which  crystallises  in  needles  melting  at  106 — 109°  (corr.).  On  treat¬ 
ment  with  ammonia,  the  latter  gives  phenylqlycylqlycine , 

NH2*CIIPh’C0*]S[H,CH2*C02H^ 

crystallising  in  leaflets  melting  and  decomposing  at  248°  (corr.) ;  its 
copper  salt,  O10H10O3N2Cu,  crystallises  in  pale  blue  leaflets. 

Phenylylycylylycine  anhydride  (diketophenylpiperazine) , 

CHPh<NHNCO>CH2’ 

prepared  by  heating  the  dipeptide  above  its  melting  point,  or,  better, 
by  heating  the  ester  of  phenylglycylglycine  with  alcoholic  ammonia, 
crystallises  in  aggregates  of  long  needles  melting  and  becoming 
coloured  at  240°  (corr.). 

Phenylbromoacetylalanine,  CHBrPh^CO’NH’CHMe’CC^H,  prepared 
from  alanine  and  phenylacetyl  chloride,  exists  in  two  isomeric  forms, 
which  are  separated  by  fractional  crystallisation  from  ethyl  acetate. 
The  A  compound  is  the  less  soluble  in  ethyl  acetate  and  crystallises 
in  needles  melting  at  170 — 171°  (corr.);  the  B  compound  crystallises 
in  short  needles  melting  at  148 — 151°  (corr.).  Phenylhydroxyacetyl- 
alanine,  OH*CHPh*CO,NH*CHMe*CG2H,  is  obtained  by  boiling  both 
the  isomeric  bromo-compounds  with  water  and  crystallises  in  aggre¬ 
gates  of  needles  melting  at  142 — 145°  (corr.).  Phenylylycinealanine  A, 
NH2*CHPh'C0*NH,CHMe,C02H,  is  prepared  from  the  corresponding 
bromo-compound  and  crystallises  in  leaflets  melting  and  decomposing 
at  249° ;  the  B  compound  is  very  sparingly  soluble  in  water  and  crys¬ 
tallises  in  leaflets  melting  at  239°  (corr.). 

Phenylbromoacetylasparayine , 

CHBrPh,C0*NH*CH(C0,NH2)*CH2*C02H, 
prepared  from  Z-asparagine  and  phenylbromoacetyl  chloride,  crystal¬ 
lises  in  needles  melting  at  163 — 164°  (corr.),  and  has,  in  alkaline 
solution,  [a]D  4-  3*33°  at  20° ;  the  material  did  not  appear  to  consist  of 
two  isomerides,  as  was  expected.  Prolonged  treatment  with  ammonia 
converts  the  substance  last  mentioned  into  phenylylycineasparagine , 
NH2,CHPh*C0,NH*CH(C0*NH2)*CH2*C02H,  which  crystallises  in 
short  prisms  melting  at  237°  (corr.)  and  having  [a]D  -2'3°  at  20°  in 
alkaline  solution. 

Phenylbromoacptylaspartic  acid , 

CHBrPh*C0,XH,CH(C02H)*CH2'C02H, 
prepared  from  ^-aspartic  acid  and  phenylbromoacetyl  chloride,  is  crys¬ 
talline  and  melts  at  139 — 143°,  and  has  [_a]D  +3*6°  at  20°.  With 
ammonia,  a  compound  melting  at  201°  is  obtained,  which  seems  to  be 
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an  impure  dipeptide.  The  diethyl  ester,  prepared  from  phenyl  bromo- 
acetyl  chloride  and  ethyl  aspartate,  exists  only  in  one  form,  which 
crystallises  in  long  needles  melting  at  70 — 71°  (corr.)  and  has  [a]D 
-13*23°  at  20°. 

The  anhydride  of  phenylglycylasparagine, 

CHPh<g^5>CH-CH2-CO-NH2, 

is  prepared  by  heatiDg  the  ester  just  described  with  a  solution  of 
ammonia  in  methyl  alcohol ;  it  crystallises  in  long  prisms  melting 
at  271°  (corr.)  and  is  easily  decomposed  by  warm  dilute  sodium 
hydroxide.  K.  J.  P.  O. 


Action  of  Phosphorus  Pentasulphide  on  Carbamide  and 
Thiocarbamide.  Franz  von  Hemmelmayer  (. Monatsh .,  1905,  20, 
765 — 782). — Contrary  to  Kutschig's  statement  (Abstr.,  1888,  1064), 
the  product  of  the  interaction  of  phosphorus  pentasulphide  and  carb¬ 


amide  is  ammonium  thiobiuretphosphate ,  NH<Cqq.^-^!!x>PS*SNH4, 


which  crystallises  in  monoclinic  plates,  decomposes  at  252°,  has  an 
acid  reaction  in  aqueous  solution,  evolves  ammonia  when  heated  with 
potassium  hydroxide,  gives  no  precipitation  with  magnesia  mixture, 
and  when  boiled  with  dilute  hydrochloric  acid,  in  air  or  in  an  atmos* 
phere  of  carbon  dioxide,  is  decomposed  into  hydrogen  sulphide,  biuret, 
and  phosphoric  acid.  On  adding  ammonia  and  alcohol  to  the  aqueous 
solution  of  the  primary  ammonium  salt,  an  ammonium  salt  is  obtained 
which  crystallises  in  glistening  prisms,  and  on  exposure  to  the  air 
decomposes  into  ammonia  and  the  original  ammonium  salt ;  with 
barium  chloride  in  aqueous  solution,  the  tertiary  barium  salt, 
(C2H303N3S2P)2Ba3,8^H20,  is  obtained  in  glistening  leaflets;  it  loses 
part  of  its  water  of  crystallisation  in  a  desiccator,  has  a  strong  alkaline 
reaction,  and  is  oxidised  by  -concentrated  nitric  acid  or  by  bromine 
water  in  hydrochloric  acid  solution ;  this  salt  is  derived  from  the  acid 

NH<CO-NH>P(SHVOIL 


Thiobiuretphosphoric  acid ,  is  obtained 


by  treating  the  tertiary  barium  salt  with  sulphuric  acid.  It  forms 
colourless,  crystalline  crusts,  commences  to  decompose  at  78°,  changes 
to  an  opaque,  white  mass  in  a  desiccator,  has  a  strong  acid  reaction, 
and  with  aqueous  ammonia  yields  the  primary  ammonium  salt.  If 
thiocarbamide  and  phosphorus  pentasulphide  are  heated  together  at 
130°  and  the  product  treated  with  water,  an  oil  is  obtained  which 
slowly  solidifies  to  crystals  melting  at  about  118°;  the  aqueous  solu¬ 
tion  contains  phosphoric  acid  and  ammonium  thiocyanate.  If  the 
mixture  is  heated  at  160°,  the  products  are  ammonium  phosphate  and 
thiocyanate  and  a  small  amount  of  a  substance  which  forms  large, 
yellow  crystals  and  melts  at  186°.  G.  Y. 


Mercuric  Zinc  Cyanide.  David  B.  Dott  ( Pharm .  «/.,  1905,  [iv], 
21,  136 — 137). — It  has  been  stated  by  Dunstan  (Trans.,  1892,  01, 

3  d  2 
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666)  that  mercuric  zinc  cyanide,  obtained  by  mixing  solutions  of 
mercuric  cyanide,  potassium  cyanide,  and  zinc  sulphate,  consists  of  a 
double  salt,  Zn4Hg(CN)10,  mixed  with  a  varying  proportion  of  zinc 
cyanide. 

From  an  investigation  of  this  precipitate,  it  is  concluded  that  it  has 
no  definite  composition  and  that  the  cyanide  having  the  above  formula 
does  not  exist.  It  is  suggested  that  the  product  is  a  loose  molecular 
or  merely  physical  combination  and  should  be  termed  simply  “zinc 
and  mercury  cyanide.  ”  E.  G. 

Cyanide  Mud.  Adolf  Hand  (Zeit.  angew .  Chem .,  1905,  18, 
1098 — 1106). — The  “cyanide  mud”  obtained  in  the  recovery  of 
cyanogen  compounds  from  coal-gas  according  to  Bueb’s  process 
(JD.R.-P.  112459)  consists  of  the  insoluble  compound, 

2NH4CN,Fe(CN)2, 

and  ammonium  ferrocyanide.  Ammonia  may  be  readily  recovered 
from  it.  A.  McK. 


Compounds  of  Hydrogen  Chloride,  Hydrocarbons,  and 
Aluminium  Chloride  Ferments  which  are  formed  in  Friedel 
and  Craft’s  Synthesis  of  Benzene  Homologues.  Gabriel 
Gustavson  ( J .  pr.  Chem.,  1905,  [ii],  72,  57 — 79.  Compare  Abstr., 
1903,  i,  470,  804;  this  vol.,  i,  334). — The  compound 

Al2Cl6,2C6H3Pr£3,HCl 

is  formed  by  mixing  aluminium  chloride,  benzene,  and  isopropyl 
chloride  in  any  order.  The  reaction  takes  place  in  two  stages  :  on 
adding  drop  by  drop  a  mixture  of  2  mols.  of  benzene  and  3  mols.  of 
isopropyl  chloride  to  aluminium  chloride  at  0°,  the  green  liquid  com¬ 
pound Al2Cl6,C6H3PrP3,C6H6,  is  formed.  This  unites  with  5  mols. 
of  benzene  to  form  the  compound  A12C16,  06H3Pr^,CC6Hfi,  yields 
Al2Cl6,C6H3Pr^3  when  washed  with  light  petroleum,  is  decomposed  by 
water  with  formation  of  benzene  and  triisopropylbenzene,  and  reacts 
with  isopropyl  chloride  at  —  10°  to  form  the  compound 

Al2Cl6,2C6H3Pr£3,HCl. 

When  heated  in  a  closed  vessel  at  65 — 70°,  this  melts  and  dissociates 
into  the  ferment  Al2Cl6,C6H3Pr^3,  triisopropylbenzene  and  hydrogen 
chloride  :  these  form  two  layers,  and  recombine  on  cooling  and 
shaking.  If  the  hydrogen  chloride  is  allowed  to  escape  at  65 — 70°, 
the  two  layers  do  not  recombine,  except  after  treatment  with  hydrogen 
chloride  at  -10°. 

The  triisopropylbenzene  yields  trimesic  acid  when  oxidised  with 
dilute  nitric  acid  at  190 — 200°,  and  is  therefore  s-triisopropylbenzene. 

The  sulphonic  acid  crystallises  in  needles  and  is  only  sparingly 
soluble  in  water;  the  barium  (  +  6H20),  sodium  (  +  6H20),  and 
magnesium  (  +  7H20)  salts  are  described. 

In  comparison  with  the  ethyl  ferment,  Al2Cl6,C6U3Et3,  the  isopropyl 
ferment  is  unstable,  decomposing  slowly  at  the  laboratory  tempera¬ 
ture,  rapidly  at  100°  with  evolution  of  a  saturated  gaseous  hydro- 
earbon  and  the  formation  of  a  viscid,  oiange  liquid,  which,  on  treat- 


ORGANIC  CHEMISTRY. 


697 


ment  with  water,  yields  hydrocarbons  which  rapidly  become  resinous, 
but  not  triisopropylbenzene. 

The  compound  Al2Cl6,2C6H3Pr^3,HCl  is  formed  also  by  the  action 
of  s-triisopropylbenzene  and  hydrogen  chloride  on  the  compound 
Al2Cl6,C0H3Pr^3,C6H6  at  -  10°,  or  of  diisopropylbenzene  and  isopropyl 
chloride  on  the  ferment  Al2Cl6,C6H3Pr^3,  or  of  hydrogen  chloride  and 
triisopropylbenzene  on  aluminium  chloride  in  presence  of  a  small 
quantity  of  benzene.  When  shaken  with  an  excess  of  benzene,  it 
forms  the  compound  Al2Clfi,C6H3Pr^3,6C6H6,  hydrogen  chloride  and 
s-triisopropylbenzene,  the  greater  part  of  which  under  the  influence  of 
the  ferment  reacts  with  the  excess  of  benzene  to  form  isopropyl¬ 
benzene. 

If  a  current  of  hydrogen  chloride  is  passed  through  a  mixture  of 

1  mol.  of  aluminium  chloride  and  2  mols.  of  s-triethylbenzene,  the 
compound  Al2Cl6,2C6H3Et3,HCl  is  formed  as  a  yellow,  crystalline 
mass,  which  is  also  obtained  by  passing  hydrogen  chloride  through  a 
mixture  of  the  ethyl  ferment,  Al2Cl6,C6H3Et3,  and  s-triethylbenzene  at 
—  8°.  It  melts  and  evolves  hydrogen  chloride  at  50°,  and  when 
shaken  with  benzene  dissolves  with  formation  of  two  layers,  the  lower 
of  which,  when  washed  with  light  petroleum,  yields  the  ethyl 
ferment. 

The  compound  Al2Cl6,C6H3Et3,C6H3Pr^3,HCl  is  formed  by  the 
action  of  hydrogen  chloride  on  a  mixture  of  the  ethvl  ferment, 

Al2Cla,C6H3Et3,  . 

and  s-triisopropylbenzene  at  —  10°,  or  of  isopropyl  chloride  on  the  com¬ 
pound  Al2Ci6,C6H3Et3,C6H6. 

The  action  of  tert. -butyl  chloride  and  benzene  on  aluminium  chloride 
at  —  10°  leads  to  the  formation  of  a  yellow,  crystalline  compound, 
which  is  formed  also  by  the  action  of  jo-di-ter^.-butylbenzene  and  tert .- 
butyl  chloride  on  powdered  aluminium  chloride  at  -  10°. 

-Amyl  chloride,  benzene,  and  aluminium  chloride  react  at  -8° 
to  form  a  liquid  compound,  which  is  formed  also  by  the  action  of 
hydrogen  chloride  on  a  mixture  of  1  mol.  of  aluminium  chloride  and 

2  mols.  of  di-tei’tf.-amylbenzene.  This  decomposes  at  the  ordinary 
temperature  with  evolution  of  a  gaseous,  saturated  hydrocarbon. 

G.  Y. 


Oxidation  of  Aromatic  Hydrocarbons  by  means  of  Cerium 
Peroxide.  Farbwerke  vorm.  Meister,  Lucius,  &  Pruning  (D.R.-P. 
158609).— Cerium  peroxide  is  found  to  behave  as  a  powerful  oxidising 
agent,  comparable  with  chromic  acid,  towards  organic  compounds  in  the 
presence  of  dilute  acids.  The  crude  cerium  peroxide  containing  didym- 
ium,  obtained  in  the  manufacture  of  incandescent  gas  mantles,  is 
suitable  for  the  purpose.  It  forms  a  brown  powder,  insoluble  in 
dilute  acids,  but  dissolving  readily  in  presence  of  aromatic  hydro¬ 
carbons.  Thus  toluene  is  oxidised  at  90°  in  60  per  cent,  sulphuric 
acid,  giving  a  33  per  cent,  yield  of  benzaldehyde,  together  with  small 
quantities  of  tolylphenylmethane  and  antbraquinone.  Anthracene 
yields  anthraquinone ;  naphthalene  yields  naphthaquinone  or  phthalic 
acid,  according  to  the  proportion  of  cerium  peroxide  employed.  In 
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presence  of  sulphuric  acid,  the  reaction  may  he  so  violent  as  to  cause 
charring.  0.  H.  D. 

Constitution  of  as-Dhp-tolylethane,  2:7:9: 10-Tetramethyl- 
anthracene  Dihydride,  and  2 : 7-Dimethylanthracene.  James 
Lavaux  ( Compt .  rend,,  1905,  141,  354 — 356). — The  ditolylethane 
obtained  by  Anschutz  and  Romig  by  condensing  toluene  with  ethyl- 
idene  chloride  in  presence  of  aluminium  chloride  (Abstr.,  1885,  768) 
is  di-^-tolylethane,  since  it  is  identical  with  Fischer’s  hydrocarbon 
(Abstr.,  1875,  154),  which  on  oxidation 'yields  Weiler’s  ditolyl  ketone 
(Abstr.,  1875,  151),  and  this  was  shown  to  be  p-ditolyl  ketone  by 
Ador  and  Crafts  (Abstr.,  1878,  405).  Assuming  that  the  tetra- 
methylanthracene  dihydride,  simultaneously  obtained  by  Anschutz 
and  Romig,  is  produced  by  the  further  action  of  1  mol.  of  ethylidene 
chloride  on  1  mol.  of  this  di-jo-tolylethane  (compare  this  vol.,  i,  43,  for 
a  similar  reaction),  then  it  can  only  be  the  2:7:9: 10-tetramethyl- 
anthracene  dihydride,  and  the  product  obtained  by  the  oxidation  of 
the  latter  with  chromic  acid  (Anschutz  and  Romig,  loc.  cit.)  must  be 
2  : 7-dimethylanthraquinone.  The  latter  is  also  produced  by  the 
oxidation  of  the  B-dimethylanthracene  obtained  by  the  author  (this  vol., 
i,  125) ;  therefore  this  B-hydrocarbon  must  be  2  :  7-dimethylanthracene, 
and  is  identical  with  that  also  obtained  by  Anschutz  and  Bomig  by 
distilling  the  tetramethylanthracene  hydride,  already  referred  to,  with 
zinc  dust.  T.  A.  H. 

Pyrogallol  1 : 3-Dimethyl  Ether  and  2  : 6-Dimethoxybenzo- 
quinone.  Carl  Graebe  and  Hans  Hess  ( Annalen ,  1905,  340, 
232—243). — The  partial  methylation  of  pyrogallol  by  means  of  methyl 
sulphate  leads,  when  molecular  proportions  of  the  phenol  and  the 
alkali  hydroxide  are  used,  to  a  mixture  of  the  monomethyl  and  dimethyl 
ethers  with  unchanged  pyrogallol.  The  same  result  is  obtained  when 
methyl  iodide  is  used. 

Pyrogallol  1  :  3-dimethyl  ether,  C6H3(OMe)2*OH  [OMe  :  OH  :  OMe  — 
1:2:3],  could  not  be  prepared  in  a  pure  state  from  pyrogallol,  but 
only  by  heating  syringic  acid  at  240  —  270°;  it  forms  crystals  melting 
at  54*8°  and  boiling  at  262*7°;  thepicrate  crystallises  in  orange-yellow 
needles  melting  at  61°.  The  acetyl  derivative,  C8H902*0Ac,  forms 
crystals  melting  at  53*5°.  When  oxidised  with  sodium  nitrite  in  acid 
solution,  the  dimethyl  ether  is  converted  into  cedriret. 

2  : 6-Dimethoxybenzoquinone,  C6H202(0Me)2,  is  best  prepared  by 
oxidising  the  trimethyl  ether  of  pyrogallol  with  nitric  acid  of  sp.  gr.  1*2 
in  alcoholic  solution  ;  it  melts  at  255°.  When  treated  with  chlorine  in 
chloroform  solution,  it  is  converted  into  3  :  5-dichloro-2  :  Q-dimethoxy- 
benzoquinone,  C8H604C12,  which  forms  red  crystalsmelting  at  159°,  and 
is  identical  with  the  /3-ether  obtained  by  Kehrmann  (Abstr.,  1889,  707  ; 
1890,  136,  and  1891,  903)  by  boiling  chloroanil  with  methyl-alcoholic 
potassium  hydroxide.  When  boiled  with  methyl -alcoholic  alkali 
hydroxide,  chloromethoxydihydroxybenzoquinone ,  C6C102(0H2)*0Me, 

is  obtained  as  red  needles  melting  at  203° ;  the  corresponding 
chloroethoxydihydroxybenzoquinone,  which  was  prepared  by  Kehrmann, 
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is  formed  when  alcoholic  potassium  hydroxide  is  used.  3 -Chlorodimethoxy- 
benzoquinone ,  C8H704C1,  is  formed  in  the  partial  chlorination  of  di- 
methoxybenzoquinone  in  chloroform,  and  consists  of  reddish-yellow 
crystals  melting  at  148°.  K.  J.  P.  O. 

Chloronium  Salts.  Julius  Stieglitz  and  Edith  E.  Barnard 
( J .  Amer.  Chem.  Soc .,  1905,  27, 1016 — 1019). — Baeyer  (this  vol.*  i,  281) 
has  described  some  intensely  coloured  salts  of  jt?-trichloro-  and  ^?-tri- 
iodo-triphenylcarbinol,  and  has  concluded  that  these  substances  do  not 
have  the  quinonoid  structure,  for  example,  C(C6H4C1)2IC6H4C1*0'S03H, 
but  have  the  constitution  of  carbonium  salts,  C(C6H4Cl)3*0’S03H. 

It  is  suggested  that  these  compounds  may  be  chloronium  salts  of 
the  structure  C(C6H4C1)2!C6H4!C1*0*S03H,  and  evidence  is  brought 
forward  in  support  of  this  view.  The  opinion  is  expressed  that  the 
existence  of  true  carbonium  salts  remains  very  doubtful,  and  that  the 
quinonoid  constitution  should  still  be  adopted  for  the  triphenylmethane 
dyes.  E.  G. 

Formation  of  Aromatic  Methoxy-acids  and  of  Anisole. 

Carl  Graebe  ( Annalen ,  1905,  340,  204 — 212). — It  has  generally  been 
stated  that  in  methylation  by  means  of  methyl  sulphate  only  one  of 
the  methyl  groups  is  actually  used,  but  it  has  been  found  that  1  mol. 
of  methyl  sulphate  will  methylate  2  mols.  of  phenol.  The  methyl¬ 
ation  takes  place  in  two  stages,  the  first  methyl  group  entering  rapidly 
in  the  cold,  whilst  the  introduction  of  the  second  group  occurs  only 
slowly  and  at  a  high  temperature.  In  the  methylation  of  hydroxy- 
benzoic  acids,  it  has  been  found  that  the  hydroxyl  groups  in  the  meta- 
and  para-positions  are  far  more  readily  converted  into  methoxyl  groups 
than  the  hydroxyl  group  in  the  ortho-position  relative  to  the  carboxyl 
group.  The  same  rule  holds  good  when  the  methylation  is  effected  by 
methyl  iodide.  If  a  mixture  of  o-  and  p-  or  of  o -  and  m-hydroxy- 
benzoic  acids  is  treated  with  methyl  sulphate,  the  meta-  and  para-acids 
are  first  methylated  whilst  the  salicylic  acid  remains  unchanged.  A 
mixture  of  meta-  and  para-acids  yields  equal  amounts  of  methyl 
derivative  in  a  given  time. 

The  methylation  is  best  carried  out  by  shaking  a  faintly  alkaline 
aqueous  solution  of  the  phenol  or  hydroxy-compound  with  the  methyl 
sulphate,  and  then  adding  excess  of  alkali  and  boiling. 

K.  J.  P.  O. 

Specific  Rotatory  Powers  of  Tyrosine  Preparations  of 
Vegetable  Origin.  Ernst  Schulze  and  Ernst  Winterstein  ( Zeit . 
physiol.  Chem.,  1905,  45,  79 — 83.  Compare  Abstr.,  1902,  i,  595). — 
The  following  values  of  [a]D  at  20°  for  tyrosine  prepared  from  various 
sources  have  been  obtained.  From  potato  —  14*6°  to  —  16T°;  from 
tubers  of  Dahlia  variabilis  —  12'9°;  by  autolysis  of  seedlings  of 
Lupinus  albus  —16*2°.  Fischer  has  previously  (Abstr.,  1900,  i,  172) 
found  for  tyrosine  from  casein  —  11*6  to  —  13'2°,  and  for  a  product 
obtained  by  the  resolution  of  racemic  tyrosine  a  value  +16*4°.  The 
differences  are  attributed  to  the  presence  of  small  amounts  of  the 
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racemic  compound  in  some  of  the  specimens  obtained  from  natural 
sources.  All  determinations  were  made  in  4  per  cent,  hydrochloric 
acid  solution.  J.  J.  S. 

Reaction  between  Unsaturated  Compounds  and  Organic 
Magnesium  Compounds.  VI.  Reactions  with  Ethyl  Benzyl- 
idenemalonate.  Elmer  P.  Kohler  ( Amer .  Chew.  J 1905,  34, 
132 — 147). — In  studying  the  reactions  hot  ween  ethyl  benzylidene- 
malonate  and  organic  magnesium  compounds,  the  following  general 
method  was  adopted.  An  ethereal  solution  of  the  ester  (1  mol.)  was 
added  gradually  to  a  well-cooled  solution  of  the  magnesium  compound 
(1  mol.),  and  the  mixture  was  boiled  for  half  an  hour.  The  magnesium 
derivatives  were  not  isolated.  The  esters  obtained  by  decomposing 
the  magnesium  derivatives  are  easily  hydrolysed,  and  give  a  good 
yield  of  the  corresponding  acids. 

Ethyl  diphenylmethylmalonate  y  CHPh2*CH(C02Et)2,  obtained  by  the 
action  of  magnesium  phenyl  bromide  on  ethyl  benzylidenemalonate, 
boils  at  235 — 250°  under  12  mm.  pressure,  crystallises  in  slender 
needles,  melts  at  63°,  and  is  readily  soluble  in  alcohol,  ether,  or  carbon 
disulphide  ;  the  sodium  derivative  forms  small,  white  needles.  Ethyl 
hydrogen  diphenylmethylmalonate  crystallises  in  thick  needles,  melts  at 
165 — 166°,  decomposes  above  220°,  and  is  readily  soluble  in  ether  or 
acetone.  Diphenylmethylmalonic  acid  crystallises  from  water  in  thin 
plates,  and  from  alcohol  in  needles,  melts  and  decomposes  at 
190 — 192°,  and  is  easily  soluble  in  alcohol  or  ether,  and  moderately  so 
in  hot  water ;  it  is  slowly  decomposed  by  boiling  water  with  formation 
of  carbon  dioxide  and  /?/3-diphenylpropionic  acid.  Ethyl  bromo - 
diphenylmethylmalonate,  CHPh2*CBr(C02Et)2,  separates  from  alcohol 
in  large,  diamond-shaped  plates,  melts  at  79  —  80°,  and  is  readily 
soluble  in  acetone  or  ether  and  fairly  so  in  alcohol.  If  this  ester  is 
left  in  contact  with  potassium  hydroxide  for  several  days,  potassium 
a-bromo-fifi-diphenylpropionate  is  obtained,  which  is  decomposed  by 
boiling  water  with  formation  of  carbon  dioxide,  potassium  bromide, 
and  stilbene.  When  the  ester  is  boiled  with  alcohohc  potassium 
hydroxide,  it  is  converted  into  /?-phenylcinnamic  acid,  which  is  also 
produced  by  the  action  of  boiling  alcoholic  potassium  hydroxide  on 
ethyl  bromodiphenylmethylmalonate.  a-Bromo-fifi’diphenylpropionic 
acid ,  CHPhg’CHBr’COgH,  separates  in  crystals  from  a  mixture  of 
chloroform  and  light  petroleum,  is  sparingly  soluble  in  water,  and 
slowly  undergoes  decomposition  in  aqueous  solution  into  carbon 
dioxide,  hydrogen  bromide,  and  stilbene.  Ethyl  O-acetyldiphenylmethyl- 
malonate ,  CHPh2*C(CO2Et)IC(OAc)*0Et,  obtained  by  the  action  of 
acetyl  chloride  on  the  ethereal  solution  of  the  magnesium  derivative, 
crystallises  from  alcohol  in  large,  lustrous  plates,  melts  at  92°,  is 
readily  soluble  in  chloroform,  acetone,  or  hot  alcohol,  and  is  hydrolysed 
by  alcoholic  potassium  hydroxide  with  formation  of  potassium  acetate 
and  ethyl  diphenylmethylmalonate.  When  this  compound  is  boiled 
with  an  ethereal  solution  of  magnesium  phenyl  bromide,  ethyl 
diphenylmethylmalonate  and  diphenylmethylcarbinol  are  produced. 
In  the  preparation  of  this  acetyl  derivative,  a  small  quantity  of  an 
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oily  substance  is  formed,  which  appears  to  be  a  geometrical  isomeride, 
and  yields  the  same  products  with  magnesium  phenyl  bromide. 

By  the  action  of  bromodiphenyl methane  on  the  magnesium  com¬ 
pound  obtained  from  ethyl  benzylidenemalonate  and  magnesium  phenyl 
bromide,  an  0 -diphenylmethyl  derivative  of  ethyl  diphenylmethyl- 
malonate,  CHPh2*C(C02Et)IG(0,CHPh2),0Et,  is  obtained,  which 
crystallises  in  plates,  melts  at  132°,  and  is  readily  soluble  in  chloroform 
or  acetone,  and  moderately  so  in  alcohol  or  ether ;  when  heated  with 
hydrochloric  acid  in  a  sealed  tube  at  175 — 180°  for  eight  hours,  it 
is  decomposed  into  carbon  dioxide,  ethyl  chloride,  and  ^-diphenyl- 
propionic  acid. 

Ethyl  fi-phenylethylmalonate,  CHPhMe'CB  (C02Et)2,  prepared  from 
ethyl  benzylidenemalonate  and  magnesium  methyl  iodide,  is  a  colour¬ 
less  liquid  which  boils  at  230 — 235°  under  15  mm.  pressure.  The 
corresponding  acid  crystallises  in  large  plates,  melts  at  144°,  is 
readily  soluble  in  alcohol  or  ether,  and  moderately  so  in  hot  water, 
and  when  heated  at  180°  is  decomposed  into  carbon  dioxide  and 
/?  phenyl  butyric  acid.  /J-Phenylbutyric  acid  (Kohler  and  Reimer,  this 
vol.,  i,  348)  crystallises  in  large,  lustrous  prisms  and  melts  at  47°. 

a -Bromo-y-phenylvaleric  acid ,  CHPhMe'CH^CHBr’CC^H,  obtained 
by  the  addition  of  bromine  to  the  product  of  the  action  of  magnesium 
ethyl  bromide  on  ethyl  benzylidenemalonate,  crystallises  from  a 
mixture  of  chloroform  and  light  petroleum,  melts  at  176°,  decomposes 
above  190°,  and  is  readily  soluble  in  alcohol,  ether,  or  chloroform,  and 
very  slightly  so  in  water  or  light  petroleum.  When  its  potassium  salt 
is  heated  by  means  of  a  current  of  steam,  it  undergoes  decomposition 
with  formation  of  phenyl  butylene.  E.  G. 

Behaviour  of  Hydroxysalicylic  Acid  [Quinolcarboxylic 
Acid]  towards  Oxidising  Agents.  Viktor  Juch  (. Monatsh 
1905,  26,  839 — 854.  Compare  Nef,  Abstr.,  1887,  255). — Quinol¬ 
carboxylic  acid  is  obtained  in  a  yield  of  35  per  cent,  of  the  quinol, 
from  which  it  is  formed  by  Senhofer  and  Sarlay’s  method  (Abstr., 
1881,  1140),  if  xylene  is  used  in  the  place  of  amyl  alcohol.  The  ethyl 
ester  forms  almost  colourless  crystals  and  melts  at  77°.  On  oxidation 
with  ferric  chloride  in  various  solvents,  the  acid  and  its  ester  give  blue 
to  red  colorations  and  amorphous  substances  which,  from  their  odour 
and  reaction  with  potassium  iodide,  appear  to  contain  a  small  quantity 
of  a  quinone  derivative. 

The  oxidation  of  quinolcarboxylic  acid  by  manganese  dioxide  and 
concentrated  sulphuric  acid  leads  to  the  formation  of  a  product , 
CuH606,  which  crystallises  from  hot  phenol  or  o-cresol  as  a  yellow 
powder,  melts  above  360°,  sublimes,  with  slight  decomposition,  in 
yellow,  spicular  prisms  at  230°  in  a  current  of  carbon  dioxide,  and 
when  dry  is  stable  in  air.  It  is  soluble  in  nitrobenzene,  aniline, 
naphthalene,  glacial  acetic  acid,  or  xylene,  the  solution  in  the  last 
being  violet  by  reflected  and  yellow  by  transmitted  light.  It  dis¬ 
solves  in  concentrated  sulphuric  acid  to  a  green  solution,  and  in 
aqueous  alkali  hydroxides  or  ammonia  to  solutions  which  become 
dark  red  owing  to  oxidation  by  the  atmospheric  oxygen.  When  dis¬ 
tilled  with  zinc  dust,  it  yields  phenanthrene.  The  oxidation  product 
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is  a  weak  acid  ;  the  potassium  salt,  C14H406K2,  crystallises  in  glisten¬ 
ing,  delicate  needles  which  become  orange-red  when  dried  ;  the  sodium 
salt  crystallises  from  hot  aqueous  sodium  carbonate  in  yellow  needles. 
The  diacetyl  derivative,  C14H406Ac2,  crystallises  in  glistening,  white 
leaflets  or  in  needles,  melts  at  281 — 282°,  commences  to  sublime  at 
200°,  and  is  insoluble  in  water. 

The  constitution  of  the  compound  C14H606  is  discussed.  G.  Y. 

An  Oxidation  Product  of  Homohydroxysalicylic  Acid. 

W.  Duregger  ( Monatsh .,  1905,  20,  823—832.  Compare  Senhofer 
and  Brunner,  Abstr.,  1881,  265  ;  Brunner,  Abstr.,  1881,  1142). — 
Homohydroxysalicylic  acid  is  oxidised  by  manganese  dioxide  and  con¬ 
centrated  sulphuric  acid  to  a  product ,  C16H10O6,  which  sublimes  in  long, 
yellow,  prismatic  needles,  melts  at  about  360°,  and  is  soluble  in  phenol, 
cresol,  nitrobenzene,  aniline,  naphthalene,  or  aqueous  alkali  hydr¬ 
oxides.  When  distilled  with  zinc  dust,  the  oxidation  product  yields  a 
hydrocarbon ,  C15H14,  which  crystallises  in  white  scales,  melts  at  about 
79°,  and  is  oxidised  by  sodium  dichromate  in  glacial  acetic  acid  to  a 
substance  crystallising  in  microscopic,  yellow  needles  and  subliming  at 
320°.  This  dissolves  in  aqueous  alkali  hydroxides  or  carbonates,  is 
reprecipitated  by  acids,  and  on  distillation  with  calcium  oxide  yields  a 
red  liquid. 

The  oxidation  product,  C16H10O6,  is  reduced  by  zinc  dust  in  boiling 
aqueous  potassium  hydroxide  solution  to  a  jluorenone  derivative, 
C15H1205,  which  crystallises  from  dilute  alcohol  in  yellow  needles, 
melts  above  300°,  dissolves  in  concentrated  sulphuric  acid  to  a  yellow, 
slightly  fluorescent  solution,  and  forms  a  tetra-acetyl  derivative, 
Ci5H805Ac4,  crystallising  in  long,  thin,  white  needles  and  melting 
above  300°.  The  fluorenone  derivative  is  oxidised  by  ferric  chloride  or 
potassium  dichromate  in  alcoholic  or  acetic  acid  solution  to  a  quin- 
hy drone  derivative,  C15H1206,  which  forms  dark  red  crystals,  melts  at 
220 — 230°,  and  dissolves  in  alcohol  to  a  red  solution,  which  is  changed 
to  yellow  by  the  action  of  sulphur  dioxide.  G.  Y. 

Methyl  Ethers  of  Quinolcarboxylic,  Protocatecbuic,  and 
G-allic  Acids.  Carl  Graebe  and  Ernst  Martz  ( Annalen ,  1905, 
340,  213 — 221). — Quinolcarboxylic  acid  is  readily  prepared  by  oxidis¬ 
ing  salicylic  acid  in  alkaline  solution  with  potassium  persulphate.  On 
treatment  of  the  acid  with  methyl  sulphate  (2  mols.)  in  the  presence 
of  two  equivalents  of  sodium  hydroxide,  the  5-methoxy- 2 -hydroxy- 
benzoic  acid,  which  is  obtained  by  methylation  with  methyl  iodide,  is 
formed ;  it  forms  a  very  insoluble  calcium  salt ;  its  methyl  ester,  which 
is  formed  to  a  small  extent  in  the  formation  of  the  ether,  is  readily 
prepared  by  direct  methylation,  and  is  a  liquid  boiling  at  235 — 240° ; 
this  ester  is  alone  produced  if  the  acid  is  treated  with  methyl  sulphate 
and  only  one  equivalent  of  sodium  hydroxide.  The  dimethyl  ether  is 
formed  if  the  methyl  sulphate  is  in  excess,  but  the  methylation  is  not 
complete. 

Methyl  quinolcarboxytate  is  prepared  by  the  hydrogen  chloride 
method,  and  is  a  solid  melting  at  87*8°. 

Protocatechuic  acid  readily  yields  the  dimethyl  ether  when  treated 
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with  methyl  sulphate  in  the  presence  of  3^  mols.  of  sodium  hydr¬ 
oxide.  In  the  presence  of  less  alkali  hydroxide,  isovanillic,  vanillic, 
and  veratric  acids  are  also  produced. 

Gallic  acid  yields  a  trimethyl  ether  readily,  but  on  partial  methyla- 
tion  only  a  monomethyl  ether,  the  methoxyl  group  being  in  the  para- 
position  relative  to  the  carboxyl  group.  Methyl  gallate,  on  the  other 
hand,  yields  the  dimethyl  ether,  syringic  acid,  hydrolysis  of  the  ester 
occurring  in  the  process.  Boiling  of  the  trimethyl  ether  with  48  per 
cent,  hydro  bromic  acid  also  gives  this  acid,  which  on  heating  yields 
pyrogallol  1  : 3-dimethyl  ether,  and  on  oxidation  dimethoxyquinone. 

K.  J.  P.  O. 


Methyleneoxyuvitic  Acid.  Chemische  Fabrik  auf  Aktien 
vorm.  E.  Scheringt  (D.B.-P.  158716). — Paraformaldehyde  reacts  with 
a  solution  of  hydroxyuvitic  acid  in  concentrated  sulphuric  acid  at 
the  ordinary  temperature.  The  product,  methyleneoxyuvitic  acid , 


O _ ppr 

C02H-C6H.2Me<co-(i 


,  crystallises  from  dilute 


alcohol  in  thick, 


yellow  needles,  melts  at  225°,  and  is  insoluble  in  water  or  organic 
solvents,  except  alcohol  and  acetic  acid.  C.  H.  D. 


Transformation  of  Trimethylgallic  Acid  and  Trimethyl- 
pyrogallolcarboxylic  Acid  into  Derivatives  of  Pyrogallol 
Trimethyl  Ether,  Antiarol,  and  Hexamethoxy  diphenyl.  Carl 
Graebe  and  Moritz  Suter  ( Annalen ,  1905,  340,  222 — 231). — Tri- 


m 


ethylgallamide,  prepared  by 

converting  trimethylgallic  acid  into  the  acid  chloride  by  treatment 
with  phosphorus  pentachloride  in  benzene  solution  and  then  passing  in 
ammonia.  When  acted  on  by  an  alkaline  solution  of  sodium  hypo¬ 
chlorite,  5-aminotrimethylpyrogallol , 

is  obtained,  melting  at  113 — 114°;  its  acetyl  derivative  crystallises 
in  needles  melting  at  124°.  When  the  base  is  diazotised  and  the  solu¬ 
tion  boiled,  the  1:2:  3 -trimethyl  ether  of  1:2:3:  5 -tetrahydroxybenzene 
is  obtained  ;  it  forms  colourless  crystals  melting  at  146°,  and  is  iden¬ 
tical  with  Kiliani’s  antiarol. 

The  trimethyl  ether  of  pyrogallolcarboxylamide ,  prepared  similarly  to 
the  gallamide,  melts  at  130 — 131°.  From  it  4 -aminopyrogallol  tri- 

ethyl  ether,  OMe-C<^Me)!C^— le^>C  *NH2,  is  prepared  ;  it  is  an 


m 


oil,  and  yields  a  hydrochloride  melting  at  181°.  k-Chloropyrogallol 
trimethyl  ether,  CgHu03Cl,is  an  oil  and  is  prepared  from  4-chloropyrogallol. 
4 -Iodopyrogallol  trimethyl  ether  forms  brownish-yellow  crystals  melting  at 
40 — 41°.  5-Chloropyrogallol  trimethyl  ether ,  prepared  by  diazotising 
the  corresponding  amino  derivative,  forms  crystals  melting  at  72°; 
the  analogous  5-todo-derivative  crystallises  in  yellow  plates  melting  at 
82—83°, 

3  :  4  :  5  :  3'  \  4' :  5' -Hexamethoxy diphenyl,  C6H2(OMe)3,C6H2(OMe)3,  is 
prepared  by  heating  5-iodopyrogallol  trimethyl  ether  with  copper  at 
270°  and  forms  crystals  melting  at  126°  j  it  can  also  be  prepared  from 
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hydrocedriret  and  methyl  sulphate.  2  :  3  :  4  :  2' :  3'  :  M  -Hexamethoxy- 
dipkenyl  is  prepared  from  the  4-iodo-derivative  and  melts  at  123°  ;  it 
is  also  obtained  from  ellagic  acid  by  melting  with  potassium  hydroxide 
and  treatment  of  the  resulting  product  with  methyl  sulphate. 

K.  J.  P.  0. 

Naphthoylbenzoic  Acid.  Carl  Graebe  ( Annalen ,  1905,  340, 
249 — 259). — l-ISraphthoyl-2'-benzoic  acid  is  best  prepared  by  slowly 
adding  aluminium  chloride  to  a  warm  solution  of  naphthalene  and 
phthalic  anhydride  in  carbon  disulphide.  The  methyl  ester  melts  at 
120°,  and  the  ethyl  ester  at  123 — 124°.  When  the  acid  is  warmed 
with  phosphorus  pentachloride  in  benzene  solution,  an  anhydride , 

co<-^c(c10h7)1o, 

L  4  J 

is  produced,  which  forms  crystals  melting  at  217°,  and  is  only  very 
slowly  attacked  by  alkali  hydroxides.  The  acid  amide , 

C10H7*CO*C6H4*CO-NH2, 

prepared  by  leading  ammonia  into  a  benzene  solution  of  the  acid 
containing  phosphorus  pentachloride,  crystallises  in  colourless  needles 
and  melts  at  215°. 

When  oxidised  with  an  alkaline  solution  of  permanganate,  naphth¬ 
oylbenzoic  acid  yields  diphthalylic  acid , 

COgH'Cg^'CO’CO’CgH.’COgH, 

which  forms  crystals  melting  at  270°.  If  naphthylbenzoic  acid  is 
heated  with  an  excess  of  phosphorus  pentachloride  at  220°,  naphth- 
anthraquinone  is  formed  quantitatively  ;  the  quinone  is  also  obtained 
by  oxidation  of  naphthanthracene,  and  can  be  oxidised  to  diphthalylic 
acid.  K.  J.  P.  O. 

Tetrachloro-  and  Dichloro-naphthoylbenzoic  Acids.  Carl 
Graebe  and  Walter  Peter  ( Annalen ,  1905,  340,  259 — 266). — In 
order  to  prepare  1  :  2-naphthalenedicarboxyIic  acid,  the  chloronaphth- 
oylbenzoic  acids  have  been  obtained,  from  which  tetrachloronaphth- 
anthraquinone  might  be  prepared  and  thence  the  dibasic  acid.  The 
attempt  was,  however,  unsuccessful. 

3:4:5:  6- Tetrachloro-2-a-naphthoylbenzoic  acid, 

C,0Ht-CO-C<^2^^^>CC1, 

prepared  by  the  action  of  aluminium  chloride  on  a  solution  of  naphth¬ 
alene  and  tetrachlorophthalic  anhydride  in  carbon  disulphide,  forms 
yellow  crystals  melting  at  229°;  the  sodium,  salt  crystallises  with 
4H20.  The  methyl  ester  is  readily  prepared  by  direct  esterification  at 
the  ordinary  temperature  and  thus  forms  an  exception  to  Victor 
Meyer’s  rule  ;  it  forms  crystals  melting  at  130°.  When  the  acid 
is  treated  with  concentrated  sulphuric  acid,  tetrachloronaphthanthra- 
quinone  is  not  obtained,  but  a  sulphonic  acid ,  C18H805C14S,  is  formed. 
When  heated  with  phosphorus  pentachloride,  tetrachloro-2-a-naphth- 
oylbeDzoic  acid  yields  a  chloride,  C18H702C15,  which  forms  crystals 
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melting  at  214°.  On  oxidation  with  alkaline  permanganate  a  tetra- 
chlorodiphthalylic  acid , 

CH<™^fH)>C- 00 'CO'0<cS=Cc!>0CI' 

is  obtained  as  crystals  melting  at  290°. 

3  :  §-Dichloro-2-a-naphthoylbenzoic  acid ,  C10H7,CO'C(5H2Cl2,CO2H, 
prepared  by  adding  aluminium  chloride  to  a  solution  of  naphthalene 
and  3  : 6-dichlorophthalic  anhydride  in  carbon  disulphide,  melts  at 
207  -5°,  and  is  converted  into  a-naphthoic  acid  by  fusing  with  sodium 
hydroxide  at  290°  ;  the  methyl  ester  forms  crystals  melting  at  144°. 
When  the  acid  is  oxidised  by  permanganate,  3  ;  Q-dichlorodiphthalylic 
acid ,  C02H-C6H4-C0-C0*C6H2CyC02H,  is  formed,  melting  at  216°. 
Sulphuric  acid  converts  the  dichloro-a-naphthoylbenzoic  acid  into 


CO 

dichloronaplithanthraquinonesulphonic  acid,CcH2C]2^QQ^>C10H5*SO3H. 


K.  J.  P.  0. 


Compounds  of  /?- Phenylhydroxylamine  with  Aromatic  Alde¬ 
hydes.  Giuseppe  Plancher  and  Galeazzo  Piccinini  (Atti  R.  Accad. 
Lincei ,  1905,  [v],  14,  ii,  36 — 43). — /^-Phenylhydroxylamine  serves  as  a 
general  reagent  for  aldehydes,  with  which  it  forms  the  corresponding 

C  HR 

phenylaldoximes  of  the  formula  _^>0.  The  following  compounds 
have  been  prepared  in  this  way. 

Phenylbenzaldoxime,  already  obtained  by  Bamberger  (Abstr.,  1894, 
i,  412)  and  by  Gattermann  (Abstr.,  1897,  i,  189). 


Phenyl  salicylald  oxime , 


OH-CJL-CH- 
NPh 


^>0,  separates  from  alcohol  as 


U  H 

Phenylhomosalicylaldoxime ,  6  3  .^O,  crystallises  from 


a  yellow,  crystalline  powder  melting  at  118°,  and  dissolves  slightly  in 
light  petroleum  and  readily  in  benzene. 

OMe*C  .H  -CH-x 

Phenylanisaldoxime ,  ^  64  ^  .^O,  crystallises  from  alcohol 

in  white  needles  melting  at  118 — 119°  and  dissolves  slightly  in  ether 
or  light  petroleum  and  readily  in  benzene. 

OH-CJL>Me-CH- 

NPh' 

alcohol  in  golden-yellow  leaflets  melting  at  160°. 

Phenylvanillaldoxime,  already  prepared  electrolytically  by  the 
Farbenfabriken  vorm.  Friedr.  Bayer  (D.R.-P.  96564). 

Phenylpiperonaldoxime ,  CH2<^^^>C6H3*CH<^^.p^,  crystallises  from 

alcohol  or  from  a  mixture  of  benzene  and  light  petroleum  in  radiating 
masses  of  colourless  needles  melting  at  135°. 

7  .  ,  .  N02#CfiH  -CH-\  _ 

Phenyl-m-nitrobenzaldoxime ,  NPh^^  crys^a^ises  *rom 

alcohol  in  pale  yellow,  silky  needles  melting  at  151°,  and  dissolves 
slightly  in  ether,  light  petroleum,  or  benzene. 
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CHPhICH-CH 


i  >>0,  separates  from  alcohol 
NPh 


Phenylcinnamaldoxime , 

i>  rn 

in  minute,  yellow  crystals  melting  at  150 — 151°. 

Pkenylcuminaldoxime ,  ^  ^>0,  separates  from  alcohol 


NPh 


in  straw-yellow,  prismatic  crystals  melting  at  96 — 97°,  and  is  soluble 
in  benzene. 


no2-c8h4-ch 

06H4Me-N— ^ 

alcohol  in  shining  scales  melting  at  161°,  and  is  slightly  soluble  in 
light  petroleum  or  ether,  and  more  so  in  benzene. 

It  is  noteworthy  that  such  of  the  above  compounds  as  contain  a 
free  hydroxyl  group  have  a  yellow  colour.  T.  H.  P. 


p- Tolyl-m-nitrobenzaldoxime , 


,  crystallises  from 


Secondary  Reaction  of  Magnesium  Alkyl  Haloids.  Paul 
Sabatier  and  Alphonse  Mailhe  ( Compt .  rend .,  1905,  141,  298 — 301. 
Compare  Abstr.,  1904,  i,  666,  809). — When  cyclohexanone  reacts  with 
magnesium  ^sobutyl  bromide,  not  more  that  10  per  cent,  of  the 
theoretical  yield  of  tert.-isobutylcyclohexeLnol  is  obtained.  During  this 
reaction,  butylene  is  evolved,  and  the  crystalline  product  C6HnO*MgI 
is  formed,  which  in  contact  with  water  furnishes  cyc/ohexanol. 
Secondary  reactions  of  this  type  occur  as  a  rule  only  to  a  slight  extent 
when  the  Grignard  reaction  is  applied  to  aliphatic  or  aromatic 
aldehydes,  chloral  being  the  most  notable  exception.  With  ketones, 
and  especially  cyclic  ketones,  on  the  contrary,  the  secondary  reaction 
assumes  greater  importance.  The  nature  of  the  alkyl  group  in  the 
magnesium  alkyl  haloid  used  also  exerts  some  influence  on  the  extent 
to  which  the  secondary  reaction  takes  place ;  thus  isobutyl  favours  its 
occurrence,  whilst  primary  aliphatic  alkyl  groups  as  a  rule  show  this 
tendency  to  a  much  less  extent,  and  aromatic  alkyl  groups  do  not 
exhibit  it  at  all.  Magnesium  haloid  derivatives  of  sec.-alkyl  groups 
always  furnish  the  secondary  reaction  to  a  greater  or  less  extent,  A 
number  of  cases  illustrating  these  observations  are  quoted. 

T.  A.  H. 


i//-Nitrosites  of  Unsaturated  Ketones.  Heinrich  Wieland 
and  Siegfried  Bloch  ( Annalen ,  1905,  340,  63 — 85.  Compare  Abstr., 
1904,  i,  54,  415,  596). — The  addition  of  N204  to  the  ethylene  linking 
of  phenylethylenes,  CHPhICHR,  takes  place  in  two  ways  according  as 
the  group  R  is  of  positive  or  of  negative  character :  if  It  is  positive, 
bi molecular  i^-nitrosites  are  formed,  but  if  It  is  negative,  as  in  un¬ 
saturated  ketones  or  aldehydes,  saturated  unimolecular  compounds  are 
produced.  The  presence  of  positive  substituents  in  the  benzene  nucleus 
neutralises  the  effect  of  the  negative  character  of  R  ;  thus,  for  example, 
whilst  benzylideneacetone  or  benzylideneacetophenone  do  not  give 
nitrosites,  the  corresponding  anisylidene  compound  yields  such  a 
derivative. 

The  ^-nitrosites  break  up,  when  boiled  with  alcohol,  into  the  uni¬ 
molecular  nitro-oximes,  •C(NOH)*CH(N02)*,  which  then  lose  water, 
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C 


if  positive  groups  are  present 


-  —  C 

forming  glyoximeperoxides,  M.  n. 

in  the  benzene  nucleus.  The  nitro-oximes  can  also  lose  water  in 
another  manner  from  the  corresponding  enol,  •C(N0H)*C(N02)!C(0H)', 

yielding  ^-nitroisooxazoles,  * ^ • .  The  anisylideneacetone 

i/f-nitrosites  yield  nitro-oximes  which  lose  water,  forming  pyrrole 
derivatives,  the  methyl  group  sharing  in  the  condensation,  thus  : 
0Me-C6H4*C(N0H)-CH(N02)*C0-CH3  — > 


OMe  •  C0H4*  C  .*  C(N02 ) 


NH-  CH, 


>CO. 


Anisylideneacetophenone  \p-nitrosite, 

N202[CH(C6H4-0Me)-CHBz-N02]2, 

prepared  by  passing  nitrous  fumes  into  an  alcoholic  solution  of 
anisylideneacetophenone  in  absolute  alcohol  cooled  to  0°,  crystallises  in 
yellow  needles  melting  and  decomposing  at  112°,  and  gives  with 
sulphuric  acid  an  intense  red  coloration.  Boiling  with  alcohol 
converts  it  into  4:-nitro-b-phenyl-3-anisylisooxazole , 

OMe-C6H4  •C<^N°|]>CPh, 


which  crystallises  in  needles  and  dissolves  in  alcoholic  potassium 
hydroxide.  When  reduced  with  zinc  dust  and  acetic  acid  in  the  pre¬ 
sence  of  methyl  alcohol,  i-amino-5-phenyl-3-anisylisooxazole,  C16H1402N2, 
is  obtained  as  crystals  melting  at  123°;  its  hydrochloride  melts  at  185°. 
The  nitronitrite ,  0Me*G6H4-CH(0-N0)-CH(N02)-C0Ph,  is  formed  at 
the  same  time  as  the  i^-nitrosite,  and  is  obtained  by  evaporating  the 
ethereal  mother-liquor  ;  it  is  decomposed  by  ammonia  into  anisaldehyde 
and  nitroacetophenone,  and  when  shaken  with  dilute  sodium  hydroxide 
into  anisylidene-a-nitroacetophenone ,  0Me*C6H4*CH!C(N02)*C0Ph,  a 
viscid,  yellow  oil  which  decomposes  explosively  when  heated  in  a 
vacuum  at  115°. 

Anisylideneacetone  \p-nitrosite,  C22H24O10N4,  is  a  white,  crystalline 
powder  decomposing  at  111°,  and  when  boiled  with  alcohol  is  converted 
into  4z-nitro-b-anisyl-3-pyrrolone  ;  the  latter  crystallises  in  golden-yellow 
needles  melting  at  89°,  and  gives  an  olive-green  coloration  with 
sulphuric  acid.  On  reduction  with  stannous  chloride  and  hydrochloric 
acid,  k-amino-S-anisyl-S-pyrrolone  hydrochloride ,  CnH1302ISr2Cl,  is 
obtained  in  needles  melting  at  214°;  the  base  forms  crystals  melting  at 
97°.  a -Nitroanisylideneacetone,  0Me*C6H4’CH!CAc*N02,  is  obtained 
by  allowing  the  ethereal  mother-liquor,  from  which  the  i^-nitrosite  has 
separated,  to  remain  in  contact  with  water ;  it  crystallises  in  four-sided 
prisms  melting  at  124°,  and  with  sulphuric  acid  gives  an  orange 
coloration  which  passes  into  violet ;  dilute  sodium  hydroxide  converts 
it  into  /?-nitro-a-anisylethylene  (m.  p.  87°),  and  alcoholic  ammonia  gives 
rise  to  nitroacetone .  K.  J.  P.  O. 


Condensation  of  Naphthalaldehydic  Acid  with  m-Tolyl 
Methyl  Ketone,  Pinacoline,  and  Acenaphthenone.  Siegfried 
Wiechowski  ( Monatsh 1905,  20,  749 — 763.  Compare  Zink,  Abstr., 
1902,  i,  34,  159;  Goldschmiedt  and  Krezmar,  Abstr.,  1902,  i,  41; 
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Luksch,  this  vol.,  i,  68). — m-Tolyl  naphthalidomethyl  ketone,  formed  by 
warming  naphthalaldehydic  acid  with  ??i-tolyl  methyl  ketone  in  dilute 
sodium  hydroxide  solution  at  38°  for  48 — 72  hours,  is  precipitated  on 
addition  of  hydrochloric  acid  to  the  leaction  mixture  in  large,  yellow, 
oily  drops  which  change  into  the  colourless,  crystalline  pseudo- acid, 

CO<^^?>OH-OH2-CO-C7H7.  This  melts  at  118—120°,  is  easily 

soluble  in  hot  alcohol,  hot  glacial  acetic  acid,  benzene,  or  chloroform, 
but  only  slightly  so  in  ether,  and  dissolves  in  aqueous  potassium 
hydroxide  or  sodium  carbonate  to  form  yellow  solutions  which  decom¬ 
pose  on  boiling,  giving  an  odour  of  m- tolyl  methyl  ketone. 

The  oxime,  00  <^^>0  H  •  0  H\,-C(C,H,)  I N  •  Oil,  formed  by  the 

action  of  hydroxylamine  hydrochloride  on  the  pseudo- acid  in  alcoholic 
solution,  crystallises  in  colourless,  probably  monoclinic  crystals,  melts 
at  163°,  has  a  neutral  reaction  to  litmus,  is  insoluble  in  cold,  but  is 
decomposed  by  warm,  aqueous  alkali  hydroxides,  and  is  decomposed  into 
hydroxylamine  and  the  pseudo-&c\(i  when  boiled  with  hydrochloric  acid. 
The  action  of  hydroxylamine  and  aqueous  sodium  hydroxide  on 
naphthalidomethyl  m-tolyl  ketone  in  alcoholic  solution  leads  to  the 
formation  of  two  products  :  (a)  a  small  quantity  of  a  substance  which 
crystallises  from  glacial  acetic  acid,  melts  and  decomposes  at  235°,  and 
contains  nitrogen,  and  (b)  a  yellow,  crystalline,  sodium  salt  of  the 
oxime  or  of  the  oxamino-oxime  anhydride  of  m-tolyl  naphthalido¬ 
methyl  ketone. 

The  phenylhydrazone,  C97H2202N2,  separates  from  glacial  acetic  acid 
in  small,  yellow  crystals,  melts  at  152 — -155°,  is  insoluble  in  aqueous 
alkali  hydroxides,  is  decomposed  with  formation  of  phenylhydrazine 
by  concentrated  or  by  hot  alcoholic  hydrochloric  acid,  and  dissolves  in 
concentrated  sulphuric  acid  to  a  red  solution  which  darkens  on  addition 
of  potassium  dichromate. 

m -Tolacylnaphthalimidine,  C0<C^°^?^>C1I,CH2*C0,C7H7,  formed 

by  shaking  m-tolyl  naphthalidomethyl  ketone  with  saturated  aqueous 
ammonia,  forms  slender,  white  needles,  melts  at  152 — 154°,  and  when 
heated  with  hydrochloric  acid,  or  more  rapidly  but  with  partial  decom¬ 
position  when  heated  with  aqueous  potassium  hydroxide,  is  converted 
into  a  yellow  isomeride  which  melts  and  partially  decomposes  at  234°, 
and  is  decomposed  by  boiling  aqueous  potassium  hydroxide  or  hydro¬ 
chloric  acid. 

Naphthalidopinacolin ,  CO<T^1^'6^>CH'CHotCO*CMe^,  formed  by 

the  condensation  of  naphthalaldehydic  acid  with  pinacolin  in  dilute 
sodium  hydroxide  solution,  separates  from  alcohol  in  heavy  crystals, 
melts  at  113 — 114°,  and  is  decomposed  by  boiling  aqueous  alkali 

hydroxides.  The  oxime ,  CO  <^i°(^i>CH-CH2*C(NOtl)*CMe3,  formed 

by  the  action  of  hydroxylamine  hydrochloride  on  naphthalidopinacolin 
in  alcoholic  solution,  melts  at  187 — 189°  and  is  insoluble  in  aqueous 
alkali  hydroxides.  No  imidine  could  be  obtained  by  treating 
naphthalidopinacolin  with  ammonia. 


ORGANIC  CHEMISTRY. 


709 


The  condensation  pi'oducb  of  naphthalaldehydic  acid  with  ace- 
C  H  *CH.*CH 

naphthenone,  1  ™  6  l  l  forms  transparent  crystals,  melts 

co — O  CO 

at  226 — 227°,  and  remains  unchanged  when  shaken  with  saturated 
aqueous  ammonia.  G.  Y. 

[Methoxy-derivatives  of  Anthraquinone.]  Farbwerke 
vorm.  Meister,  Lucius,  &  Bruning  (D.B.-P.  158257). — A  solution  of 
bromine  in  glacial  acetic  acid  converts  alizarin  2-methyl  ether  into 
k-bromoalizarin  2-methyl  ether ,  which  crystallises  from  acetic  acid  in 
orange  needles,  melts  at  234 — 235°,  and  dissolves  sparingly  in  alcohol, 
more  readily  in  benzene.  It  is  insoluble  in  sodium  carbonate,  but 
dissolves  in  sodium  hydroxide  to  a  red  solution,  which  deposits  the 
sodium  salt  on  cooling. 

When  boiled  with  y?-toluidine,  k-'p-toluidinoalizarin  2  methyl  ether , 

C6H4<^^^>Cr)H(OMe)(OH)!KH-CGH4Me,  is  formed,  and  crystallises 

in  glistening,  violet  needles,  soluble  in  alcohol  to  a  reddish-violet 
solution,  and  in  concentrated  sulphuric  acid  to  a  blue  solution.  A 
similar  compound  is  obtained  from  aniline.  On  sulphonating  at  the 
ordinary  temperature  with  fuming  sulphuric  acid,  red  or  violet  dyes 
are  obtained,  yielding  green  shades  with  chromium  salts.  0.  H.  D. 


Preparation  of  Camphor.  Chemische  Fabrik  auf  Aktien 
vorm.  E.  Schering  (D.R.-P.  158717). — Whilst  bornyl  acetate  only 
yields  10  per  cent,  of  camphor  on  oxidation  (Schrbtter,  Abstr.,  1882, 
66),  fsobornyl  acetate  yields  as  much  as  90  per  cent,  of  camphor  on 
oxidation  with  chromic  acid,  nitric  acid,  potassium  permanganate,  or 
Caro’s  acid.  The  ^obornyl  acetate  obtained  in  the  preparation  of  iso- 
borneol  from  camphene  may  be  employed  without  saponification. 
Less  favourable  results  are  obtained  with  the  formate  or  benzoate. 

C.  H.  D. 


Terpenes  and  Ethereal  Oils.  Otto  Wallach  ( Annalen ,  1905, 
340,  1 — 16.  Compare  Abstr.,  1903,  i,  103,  105,  576  ;  1904,  i,  1035). — 
The  nitrite  of  /3-phelIandrene  is  best  prepared  by  the  action  of  nitrous 
acid  on  a  solution  of  phellandrene  in  light  petroleum  ;  the  small  yield 
(25  per  cent.)  is  due  to  the  fact  that  part  of  the  hydrocarbon  escapes 
the  action  of  the  nitrous  acid  and  that  part  of  the  nitrite  is  oxidised  to 
nitrophellandrene  and  other  compounds.  Pure  phellandreue  nitrite  is 
■completely,  although  slowly,  soluble  in  10  per  cent,  sodium 
hydroxide. 

On  reducing  nitrophellandrene  in  acetic  acid  by  zinc  dust  or  in 
alcohol  by  sodium,  compounds  are  obtained  which  are .  partly  of  basic 
character  and  partly  substances  containing  oxygen  ;  they  belong  to  the 
hydroaromatic  group.  Dihydrocuminaldehyde ,  C10H14O,  was  obtained  by 
reduction  with  zinc  dust  and  acetic  acid  after  removal  of  the  basic 
products;  it  is  an  oil  boiling  at  111 — 112°  under  13  mm.  pressure ; 
its  semicarbazone  crystallises  in  needles  melting  at  200 — 202°.  When 
oxidised  by  sodium  hypobromite,  cumic  acid  is  formed,  whilst  silver 
oxide  gives  as  well  dihydrocumic  acid ,  C10H14O2,  which  melts  above 
130°.  With  sodium  and  alcohol  as  the  reducing  agen^,  cuminaldehyde, 
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and  not  dihydrocuminaldehyde,  is  produced  together  with  other  sub* 
stances  ;  it  was  recognised  in  the  form  of  its  aldoxime  (m.  p.  58 — 59°) 
The  basic  products  of  reduction,  which  are  easily  separated  as 
hydrochlorides,  consist  of  a  mixture  of  hydrocuminylamine  (di-  or 
tetra-hydrocuminylamine)  with  cuminylamine.  The  hydrocuminyU 
amine  is  identical  with  Pesci’s  aminophellandrene,  and  is  readily 
isolated  as  its  carbamide ,  which  is  but  sparingly  soluble  and  crystallises 
in  broad  lamellae  melting  at  160 — -161°,  and  has  [a]D  +58*566°  in 
alcoholic  solution. 

These  results  show  that  /2-phellandrene  has  a  methylene  group  as  a 
side-chain  with  an  isopropyl  group  in  the  para-position;  further,  from 
the  molecular  refraction  it  follows  that  two  ethylene  linkings  are 
present,  and  from  the  optical  activity  an  asymmetric  carbon  atom. 

The  formula  OH2:C<^L?+|>CHPr^  expresses  these  facts ;  the 

nitrite  then  has  the  formula  N02*CH2>C(N0)<^^^g-^^^>CIIPr/S<, 

and  the  /2-phell an drene diamine,  obtained  by  careful  reduction  of  the 
nitrite  in  acid  solution,  the  formula 

NH2-CH2-C(NH2)<^L^>CHPr^  ; 

either  the  formula  K02,CH2*C<^Qg-^^|^>CHPr<3  or  the  formula 

N02*CHIC<^Q^^-^^^>CHPr/3  must  then  be  ascribed  to  nitro- 
phellandrene. 

isoButyric  acid  is  the  final  product  when  phellandrene  is  oxidised 
with  excess  of  permanganate.  When  the  hydrocarbon  is  kept  in  large 
excess  and  the  temperature  low,  a  glycol , 

OH-CH./C(OH)<^i^|>CHPr(3, 


is  formed  together  with  a  considerable  quantity  of  volatile  and  non¬ 
volatile  acids ;  the  glycol  is  a  colourless  liquid  boiling  at  150°  under 
10  mm.  pressure,  and  when  treated  with  dilute  sulphuric  acid  is  con¬ 


verted  into  a f  tetrahydrocuminaldehyde ,  CHPr^^Q^L^^^CH’CHO, 


Which  is  a  liquid  boiling  between  220°  and  230°,  and  having  a  sp.  gr.  0*93 
at  20°  and  %>  1*4903  at  20°.  The  semicarbazone  crystallises  in  needles 
melting  at  204 — 205°,  and  the  oxime  in  six-sided  plates  melting  at  87°. 
When  oxidised  with  silver  oxide,  the  aldehyde  yields  tetrahydrocumic 
acid,  C10H16O2>  which  melts  at  143 — 144°.  K.  J.  P.  O. 


Camphene.  Stefan  Moycho  and  Franz  Zienkowski  (Annalen, 
1905,  340,  17 — 63.  Compare  Abstr.,  1904,  i,  438). — Since  the 

CMe2-CH’CH2 

evidence  for  Wagner's  formula  for  camphene,  |  CH2  ,  is 

ch2:c — cb>ch2 

indirect,  an  attempt  has  been  made  to  obtain  more  certain  proof. 

From  the  oxidation  products  of  camphene  ( loc .  cit .),  two  additional 
acids  have  been  isolated,  the  sodium  salts  of  which  are  but  sparingly 
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soluble.  One  acid,  C10H14O3,  melts  at  139*5°  and  the  other,  which  has 
not  been  investigated  fully,  at  90°.  On  dry  distillation  of  a  liquid 
mixture  of  these  acids,  a  lactone,  C9H1402,  is  obtained  crystallising  in 
monoclinic  plates  and  melting  at  95 — 96°. 

The  cyclene  (loc.  cit.),  which  is  converted  into  bornyl  acetate  by 
warming  with  acetic  acid  and  sulphuric  acid,  is  best  represented  by  the 


CMe2-CH— CH2 
I  CJH  1 

formula  I  2(JH.? 

/  \  l  2 


CH — C - CH2 

Camphene  glycol,  which  when  pure  melts  at  200°,  yields  on  esterifica¬ 
tion  with  benzoyl  chloride  in  pyridine  solution  a  monobenzoate,  C10H17O2Bz, 
which  crystallises  in  prisms  melting  at  88°,  and  is  reconverted  into  the 
glycol  on  hydrolysis.  On  treatment  with  phosphorus  pentachloride  or 
hydrogen  chloride  in  chloroform  solution,  the  monobenzoate  is  con¬ 
verted  into  an  unsaturated  monobenzoate ,  C10H15OBz,  which  melts  at 
85 — 86°,  and  on  hydrolysis  with  alcoholic  potassium  hydroxide  yields 
camphenilanaldehyde,  and  on  oxidation  with  potassium  permanganate 
camphenilone.  -These  facts  are  in  favour  of  Wagner's  formula  for 
camphene  in  that  the  group  !CICH2  is  present,  whilst  they  are 
opposed  to  Bredt's  view  of  the  changes  of  camphene.  The  trans¬ 
formations  from  camphene  through  the  glycol  to  the  aldehyde  are 
represented  thus:  CSH14.‘C:CH2  >  CsH14:C(OH)-CH2*OH  -•> 

c8h14:c(OH)-ch2*obz  — >  c8h14:c:ch-obz  — >  c8h14:c:ch-oh 

— C8H14!CH*CHO.  All  these  observations  are  in  favour  of  the 
view  that  the  hydration  product  of  camphene  is  a  true  glycol. 

When  the  pure  glycol  is  oxidised  by  permanganate  in  4  per  cent, 
aqueous  solution,  besides  camphenilone  and  camphenilic  acid,  a  new 
acid ,  C10H14O3,  is  obtained  crystallising  in  prisms  melting  at  139°. 
The  relation  of  this  acid  to  camphenilic  acid  has  not  yet  been 
demonstrated;  it  is  possible  that  the  erroneous  statement  that 
camphenecamphoric  acid  is  obtained  in  the  oxidation  of  camphene  is 
due  to  the  new  acid  being  mistaken  for  camphenecamphoric  acid ;  the 
melting  points  lie  near  together. 

A  consideration  of  numerous  observations,  recorded  both  in  this 
paper  and  previously,  lead  to  the  conclusion  that  the  camphene  ob¬ 
tained  from  isoborneol  consists  of  a  mixture  of  three  hydrocarbons  : 
(i)  camphene,  the  oxidation  products  of  which  are  camphene  glycol,  and 
then  camphenilic  acid  and  camphenilone  ;  (ii)  camphene  from  which 
camphenecamphoric  acid  can  be  obtained,  and  (iii)  the  saturated 
cyclene,  of  which  the  oxidation  products  have  not  yet  been  investigated* 
The  first  of  these  three  hydrocarbons  alone  contains  the  group 


*P*PTT 
•  Kj  *vX±2* 

The  neutral  oxidation  product  of  camphene,  C10H10O2  (loc.  cit.),  which 
melts  at  169 — 170°,  with  benzoyl  chloride  in  pyridine  solution  yields 
a  monobenzoate  melting  at  71°,  which,  however,  is  not  attacked  by 
phosphorus  pentachloride  ;  the  substance  only  contains  one  hydroxyl 
group,  and  must,  therefore,  be  a  hydroxyoxide.  It  is  not  probable 
that  the  hydroxyoxide  is  formed  from  camphene  glycol,  since  neither 
the  oxide  nor  its  oxidation  product,  the  acid  C10H14Og,  melting  at 
198 — 200°,  can  be  found  among  the  oxidation  products  of  the  glycol. 
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It  is  worthy  of  note  that  the  acid  C10H14O3  (m.  p.  138*5°),  obtained 
from  the  glycol,  can  be  changed  into  the  isomeric  acid  from  the 
hydroxy  oxide.  It  is  suggested  that  the  hydroxy  oxide  is  formed  from 
cyclene. 

The  acid  C10H14O3  (m.  p.  138*5°),  which  is  formed,  together  with 
camphenilic  acid  and  an  acid  melting  at  about  90°,  in  the  oxidation  of 
camphene,  is  isolated  in  the  form  of  a  sparingly  soluble  sodium  salt, 
and  crystallises  in  large,  four-sided  prisms.  The  acid  reacts  with  one 
mol.  of  phosphorus  pentachloride,  and  not  at  all  with  semicarbazide ; 
one  atom  of  oxygen  must,  therefore,  be  present  as  oxide.  It  forms  an 
additive  product  with  hydrogen  chloride,  C40H15O3Cl,  which  contains 
a  hydroxyl  group  and  reacts  with  benzoyl  chloride  in  the  presence  of 
pyridine,  yielding  a  benzoate  melting  at  110°.  The  additive  product  is 
reconverted  into  the  original  acid  by  treatment  with  alcoholic 
potassium  hydroxide,  but  if  first  heated  with  silver  acetate  and  then 
hydrolysed,  an  isomeric  acid  (m.  p.  198 — 200°)  is  obtained  which  is 
identical  with  the  product  of  oxidation  of  the  hydroxyoxide  mentioned 
in  the  foregoing  paragraph. 

CMe2— CH-C02H 

Camphenecamphoric  acid,  CTL  (?),  is  the  main  oxida- 

CHMe*  CH’COnH 

tion  product  of  the  camphene  obtained  from  rsoborneol,  and  is  formed 
from  the  neutral  oxidation  product  remaining  after  campheneglycol 
and  the  hydroxyoxide  have  been  removed.  This  neutral  substance  on 
keeping  gradually  changes  into  the  acid.  The  acid  yields  a  diamide , 
Ci0H18O2N2,  crystallising  in  scales  melting  at  222°,  from  which 
the  carbamate ,  C8H14fJSTH-C02Me)2,  crystallising  in  plates  melting  at 
114°,  can  be  prepared  by  the  action  of  bromine  and  sodium  methoxide. 
The  dianilide  crystallises  in  needles  melting  at  210°.  The  dinitrile , 
prepared  by  dry  distillation  of  the  diamide,  is  a  liquid  boiling  at 
173 — 175°  under  14  mm.  pressure,  and  when  reduced  with  sodium  and 
alcohol  yields  camphenecamphoryldiamine ,  C8H14(CH2*NH2)2. 

Camphenilic  acid  can  be  acylated  when  the  ester  is  treated  with 
acyl  chlorides  in  the  presence  of  pyridine.  The  acetyl  derivative  is  a 
liquid  boiling  at  138  5 — 139*5°  under  12  mm.  pressure,  and  the  benzoyl 
derivative  a  solid  melting  at  168°.  When  heated  above  its  melting 
point,  the  acid  decomposes  into  carbon  dioxide,  water,  and  a  hydro¬ 
carbon,  CgH14,  which  boils  at  137*5 — 138*5°  and  is  possibly  identical 
with  Jagelki’s  camphenylene. 

When  campheniione  is  treated  with  sodium  and  amyl  formate  in 
order  to  prepare  a  hydroxymethylene  derivative,  the  pinaconef 
C]8H30O2,  is  formed,  two  modifications  melting  at  173 — 173*5°  and  at 
172*5 — 173°  respectively  being  obtained;  campheniione  does  not 
contain  a  carbonyl  group  attached  to  a  methylene  group.  The  ketone 
cannot  be  readily  oxidised,  but  is  converted  by  phosphorus  penta¬ 
chloride  into  a  dichloride ,  C9H14C12,  which  forms  soft  crystals  melting 
at  174°.  Treatment  with  sodium  decomposes  this  chloride,  apobornyl- 
ene  (m.  p.  34°,  and  b.  p.  136 — 137°)  and  other  substances  being 
produced. 

The  alcohol,  methyleamphenilol,  prepared  from  campheniione  ( loc . 
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cit.)f  is  a  structural  isomeride  of  iWborneol,  since  the  two  alcohols 
behave  differently  on  oxidation  with  chromic  acid.  K.  J.  P.  0. 

Essential  Oils  from  Liverworts.  Karl  Muller  (Zeit.  physiol. 
Chem.y  1905,  45,  299 — 319). — All  liverworts  appear  to  contain 
essential  oils.  From  Mastigobryum  trilobatum ,  an  oil  distilling  at 
260 — 265°  was  obtained.  It  has  the  composition  Cl0H16,  sp.  gr. 
0*946  at  20°,  and  [a]D  +  25*95°,  and  on  oxidation  yields  a  ketone, 
C10H16O.  A  fraction  boiling  at  270 — 285°  with  [a]D  +  42*21°  and 
sp.  gr.  0*820  was  also  obtained.  Leioscyphus  Taylori  yields  a  consider¬ 
able  amount  of  a  green  oil  with  a  high  sp.  gr.  and  large  saponification 
value,  and  probably  contains  two  alcohols,  C15H2(>0,  and  a  terpene  or 
sesquiterpene,  Madotheca  levigata  yields  an  oil  of  low  sp.  gr.  and  rich 
in  readily  volatile  compounds.  The  fraction  boiling  at  280°  is 
characterised  by  its  high  rotation  (  +  132°)  and  seems  to  contain  about 
10  per  cent,  of  an  alcohol,  C10H18O.  Alicularia  scalaris  yields  a  small 
amount  of  a  laevorotatory  yellow  oil.  J.  J.  S. 

Balata.  Alexander  Tschirch  and  E.  Schereschewski  (. Arch . 
Pharm .,  1905,  243,  358 — 377). — Balata,  or  “  Surinam  gutta-percha,” 
the  most  important  substitute  for  gutta-percha,  is  the  product  of 
Mimusops  globosa  (or  M .  Balata ),  one  of  the  * Sapotacece,  which  grows 
in  Guiana.  Of  the  sample  examined,  water  dissolved  5*7,  alcohol  41*5 
(resin),  acetone  42*5,  ether  87,  and  chloroform  87  (resin  +  gutta)  per 
cent.  The  loss  at  lo0°  in  several  hours  (moisture)  was  1*72,  ash  0*96, 
and  impurities  10*5  per  cent. 

No  substances  volatile  with  steam  were  present.  Water  extracted 
a  gum  insoluble  in  alcohol,  mixed  with  proteid  material,  from  which 
it  was  freed  by  means  of  tannic  acid  ;  it  amounted  then  to  1  *5  per 
cent,  of  the  drug.  The  gum  was  optically  inactive,  even  after  boiling 
with  acid,  and  was  not  fermented  by  yeast;  it  reduced  Fehling’s 
solution  and  gave  the  a-naphthol-sulphuric  acid  reaction  ;  when  it  was 
charred  or  boiled  with  dilute  sulphuric  acid,  the  vapours  evolved  gave 
the  reaction  for  furfuraldehyde,  and  when  it  was  fused  with  potassium 
hydroxide  the  vapour  gave  the  reaction  of  pyrrole;  it  gave  6*5  per  cent, 
ash.  No  oxydase  was  present. 

The  material  was  then  extracted  with  boiling  alcohol,  which  dissolved 
the  resin.  As  the  solution  cooled  a  substance  separated,  which  was  further 
separated  by  treatment  with  alcohol  at  50°  into  the  readily  soluble 
fd-balalban ,  C27H4402  or  C27H4602  (molecular  weight  determined),  which 
crystallises  in  lustrous  scales  and  melts  at  108 — 109°,  and  the  sparingly 
soluble  a-balolban ,  C27H4202,  which  crystallises  in  needles  and  me  its 
at  230 — 231°.  The  former  was  obtained  in  much  larger  amount ;  when 
boiled  with  alcoholic  potassium  hydroxide,  it  yielded  a  small  quantity 
of  a  substance  which  melted  at  116 — 117°  and  contained  C  82*9,  H  12*3 
per  cent.  No  cinnamic  ester  is  present  in  the  drug  ;  neither  is  it, 
however,  in  all  samples  of  gutta-percha.  When  the  alcoholic  liquid 
from  which  the  alban  had  separated  was  poured  into  very  dilute 
hydrochloric  acid,  balajluavil ,  C10H18O,  was  precipitated  in  amount 
equal  to  about  1*5  per  cent,  of  the  drug;  it  is  a  sticky,  amorphous 
substance. 
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The  residual  material  was  next  dissolved  in  chloroform,  the  solution 
diluted  with  half  its  volume  of  ether,  and  alcohol  added  until  a  per¬ 
manent  turbidity  resulted  ;  balagutta,  C10H18,  separated  gradually  in 
needles  curved  like  sickles  or  commas  ;  it  is  very  unstable  in  the 
presence  of  air,  although  the  drug  which  contains  it  is  stable.  By 
adding  much  alcohol  to  the  mother  liquor,  balalbanan  was  precipitated  ; 
it  was  crystallised  from  a  mixture  of  alcohol  and  ether,  when  it  melted 
at  55 — 56°  and  contained  C  77*7 — 82'3,  H  ]  1  *9—12*2  per  cent.;  it 
oxidises  very  readily  in  the  air.  C.  F.  B. 

Gentiin.  Georges  Tanret  ( Compt .  rend.,  1905,  141,  263 — 264). — 
Gentiin ,  G25H2S014,  occurs  in  the  mother  liquors  resulting  from  the 
purification  of  gentiopicrin  (this  vol.,  i,  655).  It  separates  from  boiling 
alcohol  in  microscopic,  slightly  yellow  needles,  melts  and  decomposes 
at  274°,  and  gives  a  green  coloration  with  nitric  acid  and  greenish- 
black  with  ferric  chloride.  Gentiin  is  slowly  hydrolysed  by  dilute 
sulphuric  acid  at  100°,  forming  dextrose  (1  mol.),  xylose  fl  mol.),  and 
gentienin ,  C14H10O5  (1  mol.).  The  last-mentioned  substance  crystallises 
from  boiling  alcohol  in  sulphur-yellow  needles,  begins  to  sublime  at 
195°,  and  melts  at  225°.  It  is  isomeric  with  gentisin,  but  melts  at  a 
lower  temperature  and  gives  a  yellow  in  place  of  a  green  coloration 
with  nitric  acid.  It  is  stated  that  gentiin  is  the  first  recorded  glucoside 
yielding  xylose  as  a  product  of  hydrolysis.  T.  A.  H. 

Process  of  Dyeing  Animal  Textile  Fibres.  P.  Gelmo  and 
Wilhelm  Suida  ( Monatsh 1905,  20,  855 — 878.  Compare  Suida,  this 
vol.,  i,  457  ;  Knecht,  Abstr.,  1889,  49). — The  affinity  of  wool  which  has 
been  treated  with  very  dilute  aqueous  or  alcoholic  sulphuric  acid  and 
washed  with  hot  water  is  diminished  towards  basic  but  increased 
towards  acid  dyes,  but  the  affinity  towards  acid  dyes  is  diminished  if 
the  treatment  and  washing  are  carried  out  at  the  laboratory  tempera¬ 
ture.  The  action  of  hydrochloric  acid  on  wool  is  similar  to  that  of 
sulphuric  acid  ;  the  behaviour  towards  dyes  of  wool  which  has  been 
treated  with  dilute  acetic  acid  and  thoroughly  washed  is  the  same  as 
that  of  untreated  wool,  but  the  affinity  towards  basic  dyes  is  diminished 
if  the  dyeing  takes  place  immediately  after  the  treatment  with  acetic 
acid  and  without  washing.  The  effect  of  tartaric  acid  on  wool  is  inter¬ 
mediate  between  that  of  sulphuric  acid  and  that  of  acetic  acid. 

When  boiled  with  water  or  an  aqueous  solution  of  aluminium 
sulphate  or  of  sulphuric  acid,  wool  undergoes  such  a  considerable  loss 
in  weight,  owing  to  the  formation  of  soluble  amino-acids,  that  quanti¬ 
tative  mordanting  experiments  cannot  be  carried  out.  Wool  and  silk 
were  boiled  with  A/10  ammonia,  hydrochloric  acid,  and  sulphuric  acid, 
and  the  reagent  remaining  unabsorbed  titrated,  using  methyl-orange  as 
indicator ;  the  reaction  was  complete  in  five  minutes.  Two  specimens  of 
wool  and  one  of  silk  were  found  to  absorb  ammonia,  hydrochloric  acid, 
and  sulphuric  acid  in  the  respective  proport  ions :  NHg :  2HC1 : 2  '4H2S04/2 ; 
NH3 :  2HC1 :  2*lH2S04/2  ;  and  6*4NH3  :  HC1 :  2H2S04/2  (compare  Mills 
and  Takamine,  Trans.,  1883,43, 142).  The  differrncein  behaviour  of  the 
two  specimens  of  wool  agrees  with  the  fact  that  some  wools  are  alkaline, 
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whilst  others  are  neutral  to  phenolphthalein.  The  dyeing  of  purified 
wool  by  pure  acid  dyes  set  free  from  their  salts  by  means  of  fuming 
hydrochloric  acid,  washed  and  dried,  is  not  increased  by  the  addition 
of  mineral  acids.  Owing  to  its  acid  nature,  wool  forms  salts  when 
treated  with  aqueous  alkali  carbonates  or  with  hard  water,  and  it  is  to 
neutralise  these  that  the  mineral  acid  necessary  in  dyeing  is  required.. 
When  heated  with  alcoholic  potassium  hydroxide  and  washed  with 
water,  wool  forms  potassium  compounds  which  give  stronger  colours 
with  benzopurpurin  6B  and  with  Bordeaux  extra.  This  behaviour  is 
not  altered  by  steeping  the  treated  wool  in  very  dilute  acetic  acid. 

Wool  which  has  been  heated  on  the  water-bath  with  0*1  per  cent, 
alcoholic  zinc  chloride  gives  weaker  colours  with  basic  dyes,  but  a 
stronger  colour  with  azomagenta  G  in  a  neutral  bath,  than  when  heated 
with  aqueous  zinc  chloride.  No  difference  could  be  observed  in  the 
behaviour  towards  alizarin-red  S  or  anthracene-blue  WG  of  wool 
mordanted  with  chromium  sulphate  with  or  without  previous  treat¬ 
ment  with  dilute  sulphuric  acid  ;  but  wool  mordanted  with  aluminium 
sulphate  after  treatment  gives  stronger  colours,  whilst  wool  mordanted 
with  ferric  sulphate  after  treatment  gives  weaker  colours,  than  does 
wool  mordanted  with  these  salts  without  previous  treatment  with 
sulphuric  acid.  Untreated  wools  mordanted  with  chromium,  aluminium, 
or  ferric  sulphates  behave  towards  basic  and  acid  dyes  in  the  same 
manner  as  does  wool  treated  with  sulphuric  acid  but  not  mordanted* 
This  behaviour  is  reversed  by  treatment  of  the  mordanted  wool  with 
aqueous  ammonium  carbonate.  Wool  which  has  been  boiled  with 
Nj\0  aluminium  acetate  or  tartrate  cannot  be  dyed  with  direct  dyes, 
which  points  to  neutralisation  of  the  acid  groups  of  the  wool. 

Wool  is  hydrolysed  by  boiling  water,  or  more  quickly  by  dilute 
mineral  acids  or  solutions  of  mordanting  salts  ;  its  soluble  products  of 
hydrolysis  are  therefore  always  formed  during  the  process  of  dyeing. 
The  reactions  of  these  soluble  products  show  the  presence  of  a  peptone, 
which,  on  further  hydrolysis,  must  break  down  to  simpler  amino-acids. 
The  aminobenzoic  acids  precipitate  crystal- violet  0  and  pararosaniline 
from  neutral  baths,  as  also  azomagenta  G  from  its  solution  in  weak 
acetic  acid,  and  assist  therefore  the  process  of  dyeing,  whilst  the  fatty 
amino-acids  do  not  do  so.  The  presence  of  peptone  causes  colours 
obtained  on  dyeing  wool  with  basic  dyes  in  neutral  solutions  not  to  be 
fast  to  soaping,  whilst  dyeing  is  not  obtained  with  acid  dyes  in  neutral 
solution,  but  in  a  weak  acid  bath  acid  dyes  give  fast  colours. 

Experiments  show  that  whilst  untreated  wool  is  only  moderately 
dyed,  wool  which  has  been  heated  with  0*5  per  cent,  aqueous  or 
alcoholic  sulphuric  acid  is  intensely  dyed  by  azomagenta  G  or  crystal- 
ponceau,  but  only  the  dyed  wool  previously  treated  with  alcoholic 
sulphuric  acid  is  fast  to  soaping. 

The  hydrolysis  of  wool  is  necessary  to  the  process  of  dyeing.  It  is 
possible  that  wool  is  an  anhydro-compound,  the  active  groups  of  which 
are  formed  only  on  hydrolysis.  When  treated  with  alcoholic  sulphuric 
acid,  wool  apparently  loses  its  acid  characters,  becoming  basic  and 
capable  of  uniting  with  mineral  acids.  The  salts  so  formed  undergo 
double  decomposition  with  acid  dyes,  but  cannot  enter  into  reaction 
with  basic  dyes.  G.  Y, 
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Homologues  of  Quinophthalone.  Alexander  Eibner  (D.R.-P. 
158761.  Compare  Absfcr.,  1904,  i,  930,  931). — The  mixture  of 
quinophthalones  and  ^soquinophthalones,  obtained  by  the  action  of 
phthalic  anhydride  on  quinaldine  derivatives,  may  be  converted  into 
pure  quinophthalones  by  warming  on  the  water-bath  with  an  alcoholic 
solution  of  sodium  ethoxide.  The  sodium  derivatives  thus  ob’ained  are 
decomposed  by  boiling  water  and  dried  at  100°. 

6:8 -Dimethylquinophthalone,  C9NH4Me2*CFLC8H402,  forms  a  golden- 
yellow  powder  and  melts  at  290°.  5:6:8 -Trimethylquinophthalone 

forms  a  dark  golden-yellow  powder  and  melts  at  294°.  ft-Naphtha- 
quinophthalone,  C13lSrHs*CH!CgH402,  forms  an  orange  powder  and  melts 
at  326°. 

The  dyeing  power,  fastness  towards  light,  and  insolubility  in  alcohol 
or  chloroform  increase  with  increase  in  the  molecular  weight. 

C.  H.  D. 


Quinine  Formates.  Hunkiarbeyendian  Lacroix  ( J .  Pharm . 
Chim .,  1905,  [vi],  22,  99 — 103). — Normal  quinine  formate, 

C20H24O2N2,2H2CO2, 

obtained  by  dissolving  one  part  of  quinine  in  two  parts  of  formic  acid, 
is  an  unstable  salt  which  dissolves  in  water  giving  an  acid  solution  ; 
it  crystallises  in  long,  white,  glistening  needles  which  melt  at  95°  and 
lose  formic  acid  below  50°.  Basic  quinine  formate,  C20H2lO2N2,H2CO2, 
is  prepared  by  adding  the  calculated  amount  of  glacial  formic  acid  to 
quinine  suspended  in  water  at  50° ;  it  crystallises  from  the  solution  on 
cooling  in  tufts  of  white,  silken  needles  melting  at  132°  ;  it  contains 
more  quinine  than  any  other  quinine  salt;  its  aqueous  solution,  which  is 
neutral  to  litmus  and  is  not  fluorescent,  has  [a]D  —  141*1°  at  21°. 
A  2  per  cent,  solution  at  21°  has  nD  1*336.  It  dissolves  in  nineteen 
parts  of  water  at  16°  and  in  six  parts  at  42°.  P.  H. 

Sparteine.  Charles  Moureu  and  Am  and  Valeur  ( Compt.  rend., 
19Q5,  141,  261 — 262  and  328  —  330.  Compare  this  vol.,  i,  608 — 609, 
and  Willstatter  and  Marx,  ibid.,  i,  544). — The  products  described  in 
the  first  of  these  papers  were  obtained  in  the  course  of  an  investiga¬ 
tion  of  the  substances  produced  by  the  exhaustive  methylation  of 
sparteine.  The  alkylsparteines  described  are  in  each  case  mixtures  of 
isomerides  and  are  tertiary  unsaturated  bases,  which  readily  reduce 
permanganate. 

Methyl  sparteine,  N:C15H§5NMe,  obtained  by  distilling  methylspartein- 
ium  hydroxide,  NiC^H^NMe’OH  (sparteinemethylammonium  hydr¬ 
oxide),  prepared  from  sparteine  a-methiodide  by  the  action  of  silver 
hydroxide,  may  be  separated  into  fractions  boiling  between  171°  and  175° 
under  11*5  mm.  pressure  and  having  [a]D  ranging  from  -  19*67°  to 
—  40*0°  in  alcohol.  Dimethyhparteine ,  similarly  prepared  from  sparteine 
dimethylammonium  hydroxide,  is  an  oil  boiling  at  182—193°  under 
13*6  mm.  pressure.  When  sparteinetrimethylammonium  hydroxide 
is  heated  at  200 — 210°,  it  decomposes,  yielding  trimethylamine  and 
hemisparteilene,  C15H23N,  which  boils  at  135 — 155°  under  13  mm. 
pressure. 
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Taking  into  consideration  the  facts  already  established  with  regard 
to  the  chemistry  of  sparteine  ( loc .  cit.),  and  accepting  the  view  of 
Willstatter  and  Marx  that  the  alkaloid  is  not  a  tropane  derivative 
(compare  Wackernagel  and  Wolffenstein,  Abstr.,  1904,  i,  917),  it  is 
probable  that  sparteine  has  the  constitution 

CH2 - C  H,  C  H2 - CH2 

ch-ch2-ch2-n  “  n*ch2*ch2-ch. 
ch2 - ch-ch2-  ch - ctr2 

The  location  of  the  linking  methylene  group  is  deduced  from  the 
fact  that  sparteine  yields  two  stereoisomeric  methiodides  (this  vol., 
i,  608),  and  must  therefore  have  a  constitution  analogous  to  those 
of  conhydrine  and  conicine  (compare  Scholtz,  Abstr.,  1904,  i,  1044). 

T.  A.  H. 

Alkaloids  of  some  Solanacese  which  induce  Mydriasis.  Ernst 
Schmidt  (Arch.  Pharm 1905,  243,  303 — 309). — This  paper  for  the 
most  part  is  introductory  to  those  of  which  accounts  are  given  in  the 
following  abstract  and  this  vol.,  ii,  648. 

Datura  Metel  has  been  shown  to  contain  scopolamine  (hyoscine) 
as  almost  the  only  constituent  of  alkaloidal  nature  ;  this  may  be  of 
practical  importance,  as  the  plant  is  easily  cultivated. 

Datura  arborea  also  contains  scopolamine  as  the  main  alkaloid,  but 
some  hyoscyamine  is  also  present. 

Atropa  belladonna  contains  hyoscyamine  as  almost  the  only 
alkaloid  in  all  parts  of  the  plant  ;  the  amount  found  was  about 
0*8  per  cent,  in  the  cultivated  plant,  0’4  in  that  growing  wild. 

C.  F.  B. 

Alkaloids  from  certain  Species  of  Datura  which  induce 
Mydriasis.  Adolf  Kircher  (Arch.  Pharm.,  1905,  243,  309 — 328). 
— The  leaves  of  Datura  Metel  contain  0  55,  the  seeds  0  50  per  cent, 
of  alkaloids,  reckoned  as  scopolamine,  which  forms  the  bulk  of  them  ; 
small  quantities  of  hyoscyamine  and  atropine  are  present  also. 

The  leaves  of  Datura  quercifolia  contain  0’42,  the  seeds  0  29  per 
cent,  of  alkaloids.  In  the  leaves,  stems,  unripe  fruits,  and  roots, 
scopolamine  and  hyoscyamine  are  present  iu  about  equal  proportions  ; 
in  the  seeds,  hyoscyamine  greatly  predominates. 

All  parts  of  Datura  arborea  (D.  suaveolens ,  Brugmansia  Candida) 
contain  scopolamine  ;  a  small  amount  of  hyoscyamine  was  found  also 
in  the  stem  and  root,  of  which  alone  a  considerable  quantity  was 
available  for  examination. 

Datura  stramonium  contains  mainly  hyoscyamine.  Confirmation 
was  obtained  of  Feldhaus’  discovery  (Inaug.  Diss.,  Marburg ,  1903) 
that  the  percentage  of  alkaloid  in  the  medial  rib  and  stem  of  the  haf 
of  the  growing  plant  diminishes  gradually  after  the  rest  of  the  leaf 
has  been  removed;  the  greatest  diminution  observed  was  from  0*80  to 
0'50  per  cent,  in  eight  days.  C.  F.  B. 

Preparation  of  1-Phenyl-  and  j»-Tolyl-naphthylamine-8- 
sulphonic  Acid.  Aktien-Gesellschaft  fur  Anilin-Fabrikation 
(D.R.-P.  158923). — When  a-naphthylamine-4  :  8-disulphonic  acid  is 
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heated  with  aniline  or  ^9-toluidine,  with  the  addition  of  benzoic  acid  or 
aniline  hydrochloride,  for  thirty  hours  at  180°,  the  phenyl  or  jo-tolyl 
enters  the  amino-group,  the  sulphonic  group  in  the  4-position  being  at 
the  same  time  replaced  by  hydrogen,  so  yielding  1 -phenyl-  (or  ^>-tolyl-) 
naphthylamine-8-sulphonic  acid.  Other  naphthylaminesulphonic  acids 
do  not  react  in  this  way.  C.  H.  D. 


Compounds  of  Ketones  with  Ammonia.  Benzophenone 
Ammonia  (Iminobenzophenone).  Carl  Thomae  {Arch.  Pharm., 
1905,  243,  395 — 398.  Compare  this  vol.,  i,  509). — A  mixture  of 
benzophenone  with  three  times  its  weight  of  alcohol  is  saturated  with 
gaseous  ammonia  and  allowed  to  remain  for  several  weeks  in  the  dark. 
It  is  then  exposed  in  a  thin  layer  for  evaporation.  Finally  the  solid 
residue  is  powdered,  and  is  either  dissolved  in  ether  and  treated  with 
an  ice-cold  saturated  ethereal  solution  of  hydrogen  chloride,  or  is 
dissolved  in  chloroform,  treated  with  a  solution  of  hydrogen  chloride 
in  chloroform,  and  diluted  with  benzene.  In  both  cases  a  white  salt 
separates,  which  has  the  composition  of  iminobenzophenone  hydro¬ 
chloride,  CPh2INH,HCl  (Hantzsch  and  Kraft,  Abstr.,  1892,  338). 
By  adding  an  ethereal  solution  of  picric  acid  to  the  solution  of  the 
crude  product  in  ether,  a  picrate  melting  at  170°  is  obtained.  A 
hydrobromide  is  obtained  as  an  oily  by-product  of  the  action  of 
bromine  on  the  base  in  ethereal  solution.  These  salts  are  unstable, 
especially  in  the  presence  of  water,  decomposing  into  benzophenone 
and  ammonium  salts.  C.  F.  B. 


New  Indoline  Bases.  Alois  Plangger  ( Monatsh .,  1905,  28, 
833 — 838.  Compare  Brunner,  Abstr.,  1900,  i,  360). — 3  :  3  :  h-Tri- 
methyl-^-methyleneindoline  hydriodide ,  C12H16NI,  formed  by  treating 
the  o-tolylhydrazone  of  methyl  isopropyl  ketone  with  alcoholic  hydrogen 
iodide,  crystallises  in  needles  and  melts  at  185 ‘5°.  An  impure  stanno- 
chloride  of  the  base,  crystallising  in  long  needles,  is  obtained  by  boiling 
the  hydrazone  with  stannous  chloride  and  alcoholic  hydrogen  chloride 

in  a  reflux  apparatus.  The  free  base ,  C7H6<^^^e^>C!CH2,  liberated 


from  the  double  salt  by  potassium  hydroxide,  is  a  yellow  oil  which 
boils  at  158°  under  20  mm.  pressure,  is  volatile  in  a  current  of  steam, 
and  becomes  brown  on  exposure  to  the  air.  The  yellow,  crystalline 
picrate  melts  and  decomposes  at  174°.  When  warmed  with  methyl 
iodide,  the  base  forms  the  hydriodide  of  1:3:3: 7-tetramethyl-2- 
methyleneindoline,  C13H]8NI,  which  crystallises  in  white  leaflets,  melts 
and  decomposes  at  212°,  and  when  treated  with  potassium  hydroxide 

yields  the  base  C7H6<^*2>C:CH2.  This  is  a  colourless  liquid 

which  boils  at  138°  under  20  mm.  pressure,  becomes  carmine  on  ex¬ 
posure  to  air,  and  forms  crystalline  salts.  The  picrate  crystallises  in 
lemon-yellow  needles  and  melts  at  165°;  the  ferrichloride  forms 
whitish-brown,  delicate  needles  melting  at  113°,  and  is  insoluble  in 
concentrated  hydrochloric  acid.  (4.  Y, 
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3-Ethylindole  and  1:3: 3-Triethyl-2-ethylideneindoline, 

Giuseppe  Plancher  and  Oreste  Carrasco  ( Atti  R.  Accad .  Lincei , 

1905,  [v],  14,  ii,  31—36). — 3-Ethylindole,  C6H4<C^qj^^CH,  prepared 

by  the  condensation  of  w-butaldehydephenylhydrazone  in  absolute 
alcoholic  solution  by  means  of  zinc  chloride,  has  a  fracal  odour  and 
crystallises  from  light  petroleum  in  colourless  scales  melting  at  43° 
(compare  Pictet  and  Duparc,  Abstr,,  1888,  370).  The  picrate, 

C10H11N,C6H3O7N3,  separates  from  a  mixture  of  benzene  and  light 
petroleum  in  crystals  melting  at  114 — 115°;  Pictet  and  Duparc  ( loc . 
cit.)  gave  the  melting  point  143°.  1  :  3  :  3-Triethyl-2-ethylideneindolinet 

C6H4<^^^^C!C2H4,  obtained,  together  with  2  :  3  :  3-triethylindo- 

lenine,  by  the  action  of  ethyl  iodide  on  3-ethylindole,  boils  at  187° 
under  40  mm.  pressure,  and  has  a  faint  sweetish  aminic  odour ;  it  is 
colourless,  but  rapidly  turns  red.  Its  picrate ,  C16H23N,C6H307N3, 
separates  from  alcohol  in  crystals  melting  at  102 — 103°.  T.  H.  P. 

Relation  ^between  Quinonehydrazones  and  ^-Hydroxyazo- 
compounds.  II.  New  Class  of  Hydro xyazo  compounds. 

Walther  Borsche  and  K.  A.  Ockinga [{Annalen,  1905,  340,  85 — 109). 
Compare  Abstr.,  1904,  i,  1056). — Unlike  the  naphthaqui nones,  the 
quinones  of  the  benzene  series  will  not  condense  with  aromatic  hydr¬ 
azines  ;  with  as-acylphenylhydrazines  and  semicarbazide,  on  the  other 
hand,  condensation  does  take  place,  but  not  with  as-phenylalkylhydr- 
azines.  The  products  obtained  by  using  formyl-,  hippuryl-,  and  benzoyl- 
hydrazines  have  been  studied  ;  in  all  cases  they  behave  as  hydroxyazo- 
compounds,  since  they  condense  neither  with  hydroxylamine  nor  with 
a  second  molecule  of  the  hydrazine. 

Formylazo-p-hydroxybenzene ,  OH*C6H4*N2*CHO,  prepared  by  treat¬ 
ing  benzoquinone  with  a  solution  of  formylhydrazine  in  A/1  hydro¬ 
chloric  acid,  crystallises  in  yellowish-brown  needles  melting  and 
decomposing  at  141 — 142°.  l-Formylazo-k-hydroxyS-methylbenzene , 
OH’CyHgMe'Ng'CHO,  prepared  from  toluquinone,  crystallises  in  yellow 
needles  melting  and  decomposing  at  168 — 169°.  \-Formylazo-k- 
hydroxy  naphthalene,  prepared  from  a-naphthaquinone,  is  a  brown, 
crystalline  powder  decomposing  at  225°.  2-FovmylazoA-hydroxynaphth * 
alene ,  prepared  from  /?-naphthaquinone,  crystallises  in  pale  brown 
needles  melting  and  decomposing  at  168°. 

Hippurylazo-p-hydroxybenzene ,  OH’C0H4*N2,CO*CH2*NIIBz,  pre¬ 
pared  from  hippurylhydrazine  hydrochloride  and  benzoquinone  in  dilute 
aqueous  solution,  is  a  reddish-yellow,  crystalline  powder,  decomposing 
at  170°.  \-Hippurylazo-k-hydroxyS-methylbenzene ,  prepared  from 
toluquinone,  forms  pale  yellow  crystals  melting  at  169 — 170°. 
1  - Hippurylazo-k-hydroxy-2-melhyl-b-\$>opropylbenzene ,  prepared  from 
thymoquinone,  crystallises  in  yellow  needles  melting  and  decomposing 
at  200°.  \-Hippurylazo- ^-hydroxy naphthalene,  prepared  from  a-naph¬ 
thaquinone,  crystallises  in  pale  yellow  needles  melting  at  229°. 
2-Hippurylazo-\-hydroxynaphthalene  crystallises  in  orange-red  needles 
melting  at  180 — 181°. 

Benzoylazo-p-hydroxybenzene ,  prepared  from  benzoquinone  and  a 
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dilute  solution  of  benzoylhydrazine  hydrochloride,  forms  brown  crystals 
melting  and  decomposing  at  143 — 144°;  it  is  reduced  by  phenyl  hydrazine 
to  s -benzoyl-k-hydroxyphenylhydrazine,  OH*C6H4*NH*NHBz,  which 
crystallises  in  needles  melting  and  decomposing  at  154°.  The  benzoyl- 
azo-compound  forms  an  additive  compound  with  benzenesulphinie  acid, 
0H*C6H4*N(S02Ph)*NHBz,  a  white,  crystalline  powder  melting  at  102°. 
\-Benzoylazo-3  :  5-dibromo-k-hydroxybenzene ,  prepared  by  bromination  of 
benzoylazo-;;~hydroxy  benzene  in  acetic  acid  solution,  crystallises  in 
orange-red  needles  melting  at  205°,  and  when  treated  with  sodium 
hydroxide  is  decomposed,  yielding  2  :  6-dibromophenol.  2  :  3-Dibromo - 
phenyl  benzoate ,  prepared  by  the  action  of  benzoyl  chloride  on  the 
corresponding  phenol  in  the  presence  of  pyridine,  crystallises  in  leaflets 
melting  at  68°.  1- Benzoyl fazo-i-hydroxy-3-7nethylbenzene,'prepdLred  from 
toluquinone,  crystallises  in  pale  brown  needles  melting  at  172 — 174°, 
and  is  reduced  by  phenylhydrazine  to  s-benzoyl-i-hydroxy -3 -methyl  - 
phenylhydrazine ,  which  is  a  crystalline  powder  melting  at  175°,  and  with 
benzenesulphinie  acid  forms  an  additive  product ,  a  colourless  solid  melt¬ 
ing  at  84°.  k-Benzoylazo-3-methylphenyl  benzoate ,  prepared  by  benzoyl  - 
ation  of  the  benzoylazo-o-cresol  in  the  presence  of  pyridine,  is  a  pale 
brown  solid.  \-Benzoylazo-5-bromo-k‘hydroxy-3-methylbenzene ,  prepared 
by  brominating  benzoylazo-o-cresol,  crystallises  in  pale  yellow  needles 
melting  at  209°.  \-Benzoylazo-i-hyd7'oxy-'2-methyl-5-isopropylbenzene, 
prepared  from  thymoquinone,  forms  dark  yellow  needles  melting  at 
165 — 167°,  and  is  reduced  by  phenylhydrazine  to  the  corresponding 
hydrazo- compound,  a  crystalline  powder  melting  at  167°.  The  azo¬ 
compound  forms  an  additive  comjiound  with  benzenesulphinie  acid, 
melting  at  130°. 

On  brominating  benzoylazothymol,  \-benzoylazo-3-bromo-k-hydroxy- 
2 -methyl-^ -isopropylbenzene  is  obtained  as  pale  yellow  crystals  melting  at 
209°.  \-Benzoylazo-i  hydroxy  naphthalene,  prepared  from  a-naphtha- 
quinone,  crystallises  in  yellow  needles  melting  at  220°,  whilst  the 
corresponding  derivative  of  /3-naphthaquinone  forms  dark  red  crystals 
melting  at  180 — 182°.  K.  J.  P.  O. 

[Azine  Derivatives  of  Anthraquinone.]  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.P.-P.  158287). — On  heating  2-chloro-  or 
2-bromo-l-aminoanthraquinone  or  their  derivatives  with  metallic  salts, 
such  as  cupric  chloride  or  zinc  chloride  and  sodium  acetate  in  nitro¬ 
benzene  or  other  indifferent  solvent,  condensation  takes  place,  hydrogen 
chloride  or  bromide  being  removed  and  two  anthraquinone  groups 
combining  to  form  an  azine.  The  products  form  blue  or  green 
crystals,  and  dissolve  in  boiling  aniline  or  nitrobenzene.  Alkaline 
reducing  agents  convert  them  into  blue  or  green  dyes.  C.  H.  D. 

Some  Urazole  and  Iminothiodiazolin©  Derivatives.  Henry  L. 
Wheeler  and  Joannes  G.  Statiropoulos  ( Amer .  Chem .  J.,  1905, 

34,  117 — -1 32) — 3-Ethoxy -\  \  ^-diphenylur azole,  NPh<CL_Q^Q^y^N, 

obtained  by  the  action  of  ethyl  iodide  on  the  silver  derivative  of 
1  : 4-diphenylurazole,  crystallises  in  long,  slender  prisms,  softens  at 
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83 — 85°,  melts  at  85 — 86°,  and  is  identical  with  the  compound 
regarded  by  Wheeler  and  Dustin  (Abstr.,  1901,  i,  24)  as  5-ethoxy-2- 
phenylimino-3-phenyloxydiazoline.  1  :  4 -Diphenyl-2-ethylurazole, 

,  XJO-NPh 
NPh<XX>NEt’ 

prepared  by  the  action  of  ethyl  bromide  on  the  sodium  derivative  of 
1  :  4-diphenylurazole  at  100°,  crystallises  in  lustrous  prisms,  melts  at 
125 — 126°,  and  is  readily  soluble  in  alcohol,  ether,  or  benzene,  and 
moderately  so  in  hot  water. 

The  additive  compound ,  NHPh’NH’CCl(S*CH2Ph)*NHPh,  formed 
by  the  union  of  benzyl  chloride  with  diphenylthiosemicarbazide,  melts 
at  149 — 150°,  and  is  readily  soluble  in  alcohol.  The  free  diphenyl-ij/- 
benzylthiosemicarbazide  is  very  unstable  and  rapidly  oxidises  in  the  air. 
When  an  alcoholic  solution  of  the  benzyl  chloride  additive  compound, 
cooled  in  a  freezing  mixture,  is  neutralised  with  dilute  sodium 
hydroxide,  a  yellow  oil  is  produced  which,  after  several  hours, 
furnishes  bright  red  needles  of  the  compound 

NPh:N-C(S-CH2Ph):NPh, 

melting  at  about  55°.  When  an  ethereal  solution  of  the  free  di- 
phenyl-i/f-benzylthiosemicarbazide  is  treated  with  carbonyl  chloride, 

3- benzylthiol-l  \  jk-diphenylur azole,  NPh^Q^Qjj^^^^N,  is  pro¬ 
duced,  which  crystallises  in  long,  slender,  lustrous  needles,  melts  at 
110 — -112°,  and  is  identical  with  the  substance  obtained  by  Wheeler 
and  Dustin  ( loc .  cit.)  by  the  action  of  benzyl  chloride  on  ethyl 
c  :  6-diphenyl-<z-thionsemicarbazidate  in  presence  of  alkali  and  regarded 
as  5-benzylthiol-2-phenylimino-3-phenyloxydiazoline. 

^CS*NPh\ 

5 -Thio-3 -ethoxy -1 : 4:-diphenylurazole,NFh<C^_^(Qj^^^N ,  obtained  by 

the  action  of  phenylthiocarbimide  or  phenyliminocarbonyl  chloride 
on  ethyl  phenylthioncarbazinate,  crystallises  in  large,  rhombic 
prisms  [a  :  b  :  c  — 0*9528  :  1*00  : 1'0 12],  melts  at  83°,  and  is  readily 
soluble  in  alcohol,  less  so  in  ether,  and  insoluble  in  water ;  when 
boiled  with  hydrobromic  acid,  it  yields  5-thio-l  :  4-diphenylurazole. 

By  the  action  of  benzoylthiocarbiinide  on  ethyl  phenylthioncarb¬ 
azinate,  Wheeler  and  Dustin  (loc.  cit.)  obtained  a  compound  which 
melted  at  136 — 138°  and  was  provisionally  regarded  as  5-thio- 

4- benzoyl-3-ethoxy-l-phenyltriazolone.  It  is  now  found  that  this  sub¬ 
stance  is  2-benzoylimino-5-ethoxy-3-phenylthiodiazoline, 

NPlrJSL  „  _ 
i  SOOEt. 

NBzIC - 

When  the  compound  is  boiled  with  hydrobromic  acid,  5-oxy-l  :  3-diphenyl - 
GO — NPh 

triazole,  ,  is  produced,  which  crystallises  in  colour¬ 


less  needles,  melts  at  229 — 230°,  and  is  soluble  in  ether,  benzene,  or 
hot  alcohol,  but  only  slightly  so  in  boiling  water  ;  its  constitution  was 
proved  by  the  following  synthesis.  When  benzoylcarbimide  is  allowed 
to  react  with  acetonephenylhydrazone,  the  semicarbazone , 

NHBz*CO*NPlvN:CMe2, 

is  formed,  which  crystallises  in  colourless,  microscopic  prisms,  melts 
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at  139 — -140°,  and  is  converted  by  warm  dilute  hydrochloric  acid  into 
5-oxy-l  :  3-diphenyltriazole.  5-Ethoxy- 1  :  3 -diphenyltriazole, 

C(OEt)-NPh 

CPh— N  * 


obtained  by  the  action  of  ethyl  bromide  on  5-oxy-l  :  3-diphenyltriazole 
in  presence  of  potassium  hydroxide,  crystallises  in  lustrous,  rhombic 
prisms,  melts  at  85 — 86°,  and  is  readily  soluble  in  alcohol,  benzene,  or 
ether,  and  slightly  so  in  boiling  water.  When  2-benzoylimino-5-ethoxy- 
3-phenylthiodiazoline  is  heated  at  140 — 145°  in  a  current  of  hydrogen 
chloride,  *l-benzoylimino-3-phenylthiodiazolone , 


NPh-NH 


NBzIC- 


•S 


>co, 


is  produced,  which  crystallises  in  colourless  needles,  melts  at  206 — 207°, 
and  is  readily  soluble  in  hot  alcohol  and  less  so  in  ether,  benzene,  or 
hot  water  ;  its  sodium  and  silver  derivatives  are  described.  When 
either  of  these  derivatives  is  treated  with  ethyl  iodide,  2-benzoyl- 
imino-5-ethoxy-3-phenyithiodiazoline  is  regenerated.  The  diazoline  may 
also  be  obtained  by  the  action  of  benzoyl  zsocyanochloride  (Johnson 
and  Menge,  Abstr,,  1904,  i,  949)  on  ethyl  phenylthioncarbazinate. 
Contrary  to  the  statement  of  Wheeler  and  Dustin  (loc.  cit .),  the 
compound  is  not  desulphurised  by  silver  nitrate  ;  mercuric  oxide  is 
also  without  effect  on  it. 

The  following  derivatives  of  5-thio-l  :  3-diphenyltriazole  (Wheeler 
and  Beardsley,  Abstr.,  1902,  i,  503)  are  described.  5-Methylthiol-\  :  3- 

7.  7  ,  .  7  .C(SMe) *NPh  ,  , 

diphenyltriazole,  ^^Qp^ _ ^  ?  crystallises  m  large,  colourless 


needles,  melts  at  56 — 57°,  and  is  readily  soluble  in  ether  or  benzene, 
and  sparingly  so  in  boiling  water.  5-Ethylthiol- 1  :  3-diphenyltriazole 
forms  stout,  colourless  prisms,  melts  at  52 — 53°,  and  when  dissolved 
in  hydrobromic  acid  yields  a  salt  melting  at  152°.  1:3 -Diphenyl¬ 

triazole  5-disulphide ,  (C14H10lSrg)2S2,  crystallises  in  slender,  colourless 
needles,  melts  at  182 — 183°,  and  is  slightly  soluble  in  ether  or  alcohol 
and  insoluble  in  water.  E.  G. 


Action  of  Alkylene  Haloids  on  m -  and  ^-Dibenzenesulpho- 
phenylenediamine.  Oscar  Hinsberg  and  J.  Kessler  ( Annalen , 
1905,  340,  110 — 121). — It  has  been  shown  by  Hinsberg  and  Strupler 
(Abstr.,  1896,  i,  47)  that  diphenylsulphone-o-phenylenediamine  gives 
cyclic  compounds  with  methylene  chloride,  ethylene  bromide,  and  tri¬ 
methylene  bromide.  In  the  case  of  derivatives  of  m-  andjt?-phenylene- 
diamine,  it  has  now  been  found  that  such  cyclic  compounds  are  not 
produced,  but  that  substances  belonging  to  a  bimolecular  type  are 
formed. 

Bisdiphenylsulphonemethylene-m-phenylenediamine, 


c  H  <^(S02Ph)‘CH2*N(S02PhK  tt 
6^4^N(S02Ph)  •  CH2‘N(S02Phy^6 
is  prepared  by  heating  diphenylsulphone-m-phenylenediamine  with 
methylene  chloride  and  sodium  methoxide  in  alcohol  under  pressure 
at  110°  ;  the  compounds  can  be  isolated  from  the  product  by  repeated 
precipitation  from  solution  in  various  solvents  as  an  amorphous, 


ORGANIC  CHEMISTRY. 


723 


colourless  powder,  which  becomes  coloured  at  64°  and  melts  at 
82—86°  to  a  turbid  liquid,  which  is  clear  at  110 — -120°;  it  is  insoluble 
in  acids  and  in  alkali  hydroxides. 

Bisdiphenylsulphone-ethylene-?n-phenylenediamine, 

p  tt  <<N(S02Ph)-0H2-0H2-N(S02PhKp  w 
"^^(SOgPh)  •  CH  2-  C  H2-N(S02Ph 

prepared  in  a  similar  manner,  is  a  colourless  powder,  becoming  brown 
at  85°  and  melting  at  92 — 96°  to  a  turbid  liquid  which  becomes 
clear  at  120°.  The  statements  previously  made  regarding  this  com¬ 
pound  ( loc .  cit.)  are  incorrect.  Bisdiphenylsulphonetrimethylene-m- 
phenylenediamine ,  C4OH4008N4S4,  is  an  amorphous,  colourless  powder, 
becoming  brown  at  80°  and  melting  at  102 — 108°  to  a  turbid  liquid 
which  becomes  clear  at  125°.  When  heated  at  150°  with  concentrated 
hydrochloric  acid,  it  is  converted  into  an  amorphous  base.  Bisdi- 
phenylsulphonetrimethylene~^-phenylenediamine  is  an  amorphous,  colour¬ 
less  powder,  becoming  brown  at  60°  and  melting  at  75 — 80°  to  a 
turbid  liquid  which  becomes  clear  at  125°. 

Diphenylsulphonediethyl-m-phenylenediamine ,  C6H4(NEt*S02Ph)2, 

prepared  from  diphenylsulphone-m-phenylenediamine,  ethyl  iodide,  and 
sodium  ethoxide  at  110°,  forms  colourless  crystals  melting  at  105°; 
its  molecular  weight  in  naphthalene  solution  is  normal. 

K.  J.  P.  O. 


[Azo-dyes  from  /3-Diketones  and  /?-Ketonic  Esters.]  Farbwerke 
vokm.  Meister,  Lucius,  &  Bruning  (D.R.-P.  158148  and  160040). — 
Diazotised  solutions  of  o-aminosalicylic  acid  and  its  substituted  de¬ 
rivatives  combine  with  the  sodium  derivatives  of  acetylacetone, 
benzoylacetone,  ethyl  acetoacetate,  acetoacetanilide,  and  similar  com¬ 
pounds,  yielding  yellow,  crystalline  dyes.  The  products  form  bright 
yellow  lakes,  of  which  the  cupric  lakes  are  the  most  remarkable. 

Similar  products  are  obtained  when  o-aminosalicylic  acid  is  replaced 
by  o-aminophenol  or  its  substituted  derivatives,  such  as  o-amino- 
phenolsulphonic  acid  or  6-nitro-2-aminophenol-4-sulphonic  acid. 

C.  H.  D. 


Oxidation  of  o-Phenylenediamine.  Richard  Willstatter  and 
Adolf  Pfannenstiel  ( Ber .,  1905,  38,  2348 — 2352.  Compare  Griess, 
J.  pr .  Chem .,  1871,  [ii],  3,  142;  O.  Fischer  and  Hepp,  Abstr.,  1889, 
499  ;  1890,  800,  1440  ;  O.  Fischer  and  O.  Heiler,  Abstr.,  1893,  i,  266  ; 
O.  Fischer  and  O.  Jonas,  Abstr.,  1895,  i,  25;  O.  Fischer,  Abstr.,  1904, 
i,  349  ;  Ullmann  and  Mauthner,  Abstr.,  1903,  i,  199  ;  1904,  i,  192). — 
Silver  oxide  and  lead  peroxide  react  with  an  ethereal  solution  of 
o-phenylenediamine  in  the  absence  of  moisture  yielding  a  pale  yellow 
solution  which  presumably  contains  o-quinonedi-imine.  When 
warmed  or  shaken  with  hydrochloric  acid,  the  colour  of  the  ethereal 
solution  turns  to  deep  red  and  then  contains  diaminophenazine  and 
o -azoaniline.  These  products  may  be  readily  separated,  as  the 
diaminophenazine  is  completely  removed  by  shaking  the  ethereal 
solution  with  water. 

o- Azoaniline  (2 : 2 ,~diaminoazobe7izene)y  N2(C6H4NH2)2,  is  most 
readily  purified  by  conversion  into  the  sulphate.  The  best  yields  are 
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obtained  by  boiling  the  oxidised  ethereal  solution  for  some  hours.  It 
crystallises  from  hot  alcohol  or  benzene  in  copper-red  plates  with  a 
metallic  lustre  and  melts  at  134°.  Dilute  solutions  have  a  pale  yellow 
and  concentrated  solutions  a  yellowish-red  colour.  With  acids,  it  gives 
no  characteristic  colour  changes  (compare  Nietzki,  Abstr.,  1884,  740). 
The  hydrogen  sulphate ,  C12H12N4,2H2S04,  crystallises  in  long,  yellow 
prisms,  and  is  sparingly  soluble  in  water,  o- Azoacetanilide  forms  long, 
orange-yellow  prisms  melting  at  271°.  o-Phenylenediamine  forms  an 
additive  compound  with  silver  nitrate,  C0H8N2,AgNO3  ;  this  is  stable 
in  the  dry  state,  but  when  warmed  with  water,  metallic  silver  is 
deposited  and  diaminophenazine  nitrate  is  formed.  J.  J.  S. 

Rate  of  Decomposition  of  Diazonium  Salts.  John  C.  Cain 
( Ber .,  1905,  38,  2511 — 2517). — Schwalbe’s  contention  (this  vol., 
i,  618)  that  the  conclusions  of  Cain  and  Nicoll  (Trans.,  1902,  81, 
1412)  were  based  on  the  rate  of  decomposition  of  diazonium  salts  with 
absolutely  pure  bases  and  could  not  accordingly  hold  for  technical 
diazo-solutions  is  incorrect. 

The  author  has  now  studied  the  decomposition  of  benzenediazonium 
chloride  in  acetic  acid  solution ;  the  effect  of  other  acids  on  the 
decomposition  of  diazonium  salts  has  also  been  examined.  Hydro¬ 
chloric  acid  in  varying  concentrations  has  no  influence  on  the  rate  of 
decomposition  of  benzenediazonium  chloride.  Sulphuric  acid,  on  the 
other  hand,  has  an  effect  when  the  concentration  of  the  acid  is 
increased,  giving  rise  to  a  secondary  reaction.  Equivalent  solutions  of 
benzenediazonium  chloride,  sulphate,  nitrate,  and  oxalate  respectively 
are  decomposed  at  the  same  rate.  A.  McK. 

Reaction  of  Aromatic  Azo-oompounds  with  Aromatic 
Amines  differing  from  the  Induline  Synthesis.  Arthur 
Weinschenk  (Zeit.  Farb.  Text.  Ind .,  1905,  4,  337 — 339). — The  action 
of  1  mol.  of  azobenzene  on  1  mol.  of  a-naphthylamine  in  warm  70  to 
80  per  cent,  sulphuric  acid  solution  leads  to  the  formation  of  benzidine 
and  a  base  which,  on  treatment  with  a  small  quantity  of  zinc  dust  in 
dilute  acid  solution  and  precipitation  with  ammonia,  is  obtained  as  a 
yellowish-white  mass,  becoming  grey  on  warming  or  drying  in  air,  and 
containing  C  =  82  3  ;  H  =  5*8 ;  IS"  =  11*7  per  cent.  It  is  easily  soluble 
in  dilute  sulphuric  or  hydrochloric,  glacial  acetic,  or  hot  dilute  oxalic 
acid,  but  is  only  slightly  soluble  in -most  organic  solvents  and  is 
almost  insoluble  in^hot  dilute  acetic  acid  or  water.  With  acetic 
anhydride,  the  base  forms  an  acetyl  derivative  insoluble  in  dilute  acids ; 
with  sodium  nitrite  in  hydrochloric  acid,  it  yields  an  insoluble  polydiazo- 
derivative,  which,  with  a  further  quantity  of  sodium  nitrite,  forms  a 
brown  nitrosodiazo-sohxtion.  This  combines  with  2  mols.  of  the 
usual  azo-dye  components  to  form  derivatives  which  dye  unmordanted 
cotton-wool.  With  sodium  naphthionate  or  /3-naphthylamine- 
5-sulphonate  in  presence  of  sodium  acetate,  the  nitrosodi  azo-solution 
forms  intermediate  products,  which  contain  a  free  diazo-group  and 
form  mixed  azo-dyes  with  II- acid  in  alkaline  solution.  The  base 
derived  from  azobenzene  and  a-naphthylamine  must  contain  the  group 
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NH‘C10H6’NH2.  The  reaction  by  which  it  is  formed  is  capable  of 
extension  to  other  aromatic  azo-compounds  and  aromatic  amines. 

a.  y. 

Tetrazophenolsulphonic  Acid.  Farbwerke  yorm.  Meister, 
Lucius,  &  Bruning  (D.R.-P.  158532). — m-Phenylenediaminedisulphonie 
acid  is  converted  by  an  excess  of  nitrous  acid  at  15°  into  a  tetrazo- 
phenolsulphonic  acid ,  which  separates  in  yellow  crystals.  One  sulpho- 
group  is  thus  replaced  by  hydroxyl.  C.  H.  D. 

Colouring  Matter  of  Blood.  V.  H.  Goldmann,  J.  Hepter,  and 
Leon  Marchlewski  {Zeit.  physiol.  Ghem 1905,  45,  176 — 182.  Com¬ 
pare  this  vol.,  i,  399). — The  azo-dye  previously  described  is  hcemo- 
pyrroledisazobenzene  hydrochloride ,  C20H22N5C1.  In  the  powdered 
state  it  melts  at  233°,  and  is  only  sparingly  soluble  in  ether,  benzene, 
or  chloroform.  Its  solution  in  concentrated  sulphuric  acid  has  at  first 
a  bluish-violet  colour,  but  this  changes  to  reddish-violet.  The  solu¬ 
tion  in  alcoholic  potash  has  a  more  reddish  colour.  The  spectroscopic 
properties  are  not  specially  characteristic.  Haemopyrrole  and  toluene - 
diazonium  chloride  yield  the  hydrochloride  of  an  azo-dye ,  C22H26  N6C1, 
in  the  form  of  dark  brown,  glistening  needles  melting  at  254°. 

J.  J.  S. 

State  of  Combination  of  Sulphur  in  Proteids.  Paul  N. 
Raikow  {Ghem.  Zeit .,  1905,  29,  900 — 901). — Twenty  grams  of  care¬ 
fully  washed  unbleached  wool,  placed  in  a  stoppered  bottle  of  300  c.c. 
capacity  with  phosphoric  acid  of  sp.  gr.  1*7,  becomes  brown  after 
sixteen  hours,  and  on  removing  the  stopper  a  strong  odour  of  sulphur 
dioxide  is  noticed.  After  two  months,  the  contents  of  the  bottle  are 
changed  to  a  dark  brown,  thick,  homogeneous  liquid  and  evolve  a  very 
powerful  odour  of  sulphur  dioxide ;  only  a  very  small  additional 
amount  is  formed  on  setting  aside  the  bottle  for  a  few  more  days 
In  the  author’s  opinion,  this  proves  that  part  of  the  sulphur  in 
keratin  is  combined  directly  with  oxygen.  Human  hair  behaves 
in  much  the  same  way  as  wool,  although  the  action  is  somewhat 
slower.  One  gram  of  each  of  the  following  substances,  sulphuric 
acid,  potassium  methyl  sulphate,  sulphanilic  acid,  and  the  mono-  and 
di-sulphonic  derivatives  of  salicylic  acid,  allowed  to  remain  for  ten 
days  in  stoppered  bottles  with  20  c.c.  of  phosphoric  acid,  did  not  in 
any  case  evolve  sulphur  dioxide.  The  conclusion  is  reached  that  the 
sulphur  in  the  proteid  molecule  is  not  combined  in  the  form  of  a 
sulphate  or  a  sulphonic  acid,  but  more  probably  is  present  in  part 
in  a  sulphite-like  form.  P.  H. 

Oxidations  with  Calcium  Permanganate.  Reply  to  Kutscher 
and  Seemann.  Richard  Burian  (Zeit.  physiol.  Ghem .,  1905,  45, 
351—354.  Compare  Abstr.,  1904,  i,  127 ;  this  vol.,  ii,  271). — 
Polemical.  J.  J.  S. 

Pibrinoglobulin.  Wolfgang  Heubner  {Zeit.  physiol.  Ghem ., 
1905,  45,  355 — 356). — A  reply  to  Huiskamp  (this  vol.,  i,  499).  It  is 
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probable  that  Huiskamp’s  fibrinoglobulin  solutions  contained  albu¬ 
mins  and  fibrinogen  unless  they  were  prepared  by  Hammarsten’s- 
method  with  neutral  plasma.  J.  J.  S. 

Substances  Extracted  from  Muscle.  II.  Carnitine.  Wladimir 
von  Gulewitsch  and  R.  Krimberg  (Zeit.  physiol .  Chem 1905,  45, 
326 — 330.  Compare  Abstr.,  1900,  i,  516). —  A  new  base,  carnitine , 
is  precipitated  by  the  addition  of  potassium  bismuth  iodide  solution 
to  the  filtrate  from  the  precipitation  of  carnosine  as  its  silver  deriv¬ 
ative.  It  has  been  obtained  as  the  platinichloride,  C14H3206N2Clr>Pt,  in 
the  form  of  minute,  orange-red  needles  which  melt  and  decompose  at 
214 — 218°.  The  base  is  strongly  alkaline  and  dissolves  readily  in 
water,  as  do  also  the  hydrochloride  and  nitrate .  The  latter  crystallises 
in  needles  and  has  [a]D  about  —  22°.  J.  J.  S. 

Isolation  of  Lysine.  Ernst  Winterstein  (Zeit.  physiol.  Chem., 
1905,  45,  77 — 78). — Lysine  is  precipitated  by  mercuric  chloride  in 
the  presence  of  barium  hydroxide.  In  the  separation  of  lysine  from 
arginine  and  histidine,  the  latter  are  precipitated  by  the  addition  of 
silver  nitrate  and  baryta,  the  excess  of  silver  is  removed  from  the 
filtrate,  and  the  lysine  precipitated  by  the  addition  of  mercuric  chloride. 
To  obtain  the  base,  the  well-washed  precipitate  is  suspended  in  dilute 
hydrochloric  acid  and  decomposed  with  hydrogen  sulphide.  The 
filtrate  when  evaporated  leaves  the  base  as  a  syrup.  J.  J.  S. 

Peptones.  Walter  Neumann  (Zeit.  physiol.  Chem.,  1905,  45, 
216 — 251.  Compare  Siegfried,  Abstr.,  1903,  i,  782). — The  molecular 
conductivities  of  aqueous  solutions  of  pepsin-fibrinpeptone-a,  of  anti- 
peptone-a,  and  of  antipeptone-/?  have  been  determined,  but,  as  with 
certain  other  amphoteric  electrolytes,  dissociation  constants  cannot 
be  obtained  by  Ostwald’s  dilution  law.  The  concentration  of  the 
hydrogen  ions  in  aqueous  solutions  of  peptones  has  been  determined  by 
Lowenherz’  method  (Abstr.,  1896,  ii,  587).  The  results  indicate  that 
a  Nj  16  solution  of  pepsin-fibrinpeptone  is  only  0*0002iV  as  regards 
hydrogen  ions,  whereas  a  Nj  16  solution  of  acetic  acid .  is  0*00 105 N  as 
regards  hydrogen  ions. 

The  peptones  themselves  in  aqueous  solution  can  precipitate  gold 
from  its  colloidal  solutions. 

The  equivalents  of  certain  acids  have  been  determined  by  mixing  a 
given  volume  of  the  acid  solution  of  known  concentration  with  the 
same  volume  of  much  more  dilute  standard  alkali  hydroxide  and 
determining  the  specific  conductivity  of  the  partially  neutralised 
solution ;  to  the  mixture  is  added  its  own  volume  of  the  alkali  solution 
and  the  conductivity  again  determined.  The  operation  is  repeated  and 
the  results  plotted  in  the  form  of  a  curve  of  which  the  co-ordinates 
represent  specific  conductivities  and  concentration  of  the  acid.  With 
a  strong  acid  and  strong  base,  the  curve  consists  of  two  straight  lines 
meeting  at  a  eutectic  point  which  represents  the  equivalent  weight 
of  the  acid.  With  a  weak  acid  or  alkali,  a  hyperbolic  curve  is  given, 
one  limb  of  which  runs  practically  parallel  with  the  concentration 
co-ordinate.  In  this  case,  the  equivalent  of  the  acid  is  given  by  the 
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point  of  intersection  of  the  asymptotes  to  the  curve.  The  method  has 
been  tried  for  telluric  acid,  glycine,  and  asparagine,  using  sodium 
hydroxide  solutions  of  different  concentrations,  and  also  for  creatine, 
glycine,  and  asparagine,  as  bases  using  hydrochloric  acid  of  known 
strength. 

In  the  latter  experiments,  the  values  obtained  are  rather  high, 
especially  with  the  more  dilute  solutions,  owing  to  the  high  degree  of 
hydrolysis.  The  same  method  has  been  used  for  determining  the 
equivalents  of  some  of  Siegfried’s  pure  peptones,  using  both  sodium 
hydroxide  and  also  hydrochloric  acid  solutions.  The  numbers 
obtained  are  : 

With  NaOH.  With  HC1.  Ratio. 


Pepsin-fibrinpeptone-a  . 

....  248 

370 

2:3 

Pepsin-glutinpeptone-a  . 

....  320 

470 

2:3 

Antipeptone-a . . . 

...  157 

290 

1  : 2 

Antipeptone-/? . 

....  197 

397 

1:2 

It  is  thus  probable  that  the  antipeptones  are  dibasic  acids,  but 
monoacidic  bases,  and  the  other  two  peptones  tribasic  acids  and  diacidic 
bases. 

A  discussion  of  probable  molecular  weights  of  certain  peptones 
follows. 

The  numbers  previously  obtained  by  Calvert  (Trans.,  1902,  81,  10) 
indicate  that  in  dilute  solutions  hydrogen  peroxide  behaves  as  a 
monobasic  acid  and  gives  salts  of  the  type  NaH02.  J.  J.  S. 

Peptones.  Max  Siegfried  ( Zeit .  physiol.  Chem .,  1905,  45, 
252 — 257.  Compare  preceding  abstract). — When  aspartic  and  glutamic 
acids  are  treated  with  a  slight  excess  of  barium  hydroxide  and  carbon 
dioxide  passed  into  the  solution  until  it  is  faintly  acid,  then  boiled  and 
evaporated  in  a  platinum  dish,  barium  hydrogen  salts  of  the  type 
[C02H*CH(NH2)*CH2*C02]2Ba  are  obtained.  The  peptones  yield 
barium  salts  in  a  similar  manner,  and  it  should  follow  that  these  are 
acid  salts,  and  the  equivalents  determined  from  the  barium  salts  must 
thus  be  greater  than  those  from  the  titration  and  conductivity  method, 
but  the  two  should  bear  a  simple  relationship.  This  is  shown  to  hold 
good  for  trypsin-fibrinpeptones-a  and  -/3,  pepsin-fibrinpeptone-a  and 
pepsin-glutinpeptone.  J.  J.  S. 

Proteids  obtained  from  Ricinus  Seeds.  Ernst  Winterstein 
{Zeit.  physiol.  Chem.,  1905,  45,  69 — 76). — The  proteid  extracted  from 
Ricinus  seeds  by  Ritthausen’s  method  contains  only  136  per  cent,  of 
nitrogen,  and  when  hydrolysed  with  concentrated  hydrochloric  acid 
yields  various  bases.  A  new  base  isomeric  with  lysine  has  been 
isolated  from  the  lysine  fraction.  The  dihydrochloride  of  the  new  base 
is  insoluble  in  boiling  methyl  alcohol.  It  sinters  at  155°,  melts  at 
160°,  and  decomposes  at  162°;  it  is  optically  active  and  has  [a]D 
+  12 ‘9°.  It  yields  no  precipitates  with  picric  acid,  gold  chloride, 
platinic  chloride,  mercuric  chloride  or  sulphate,  tannic  acid,  or  potass¬ 
ium  mercuri-iodide.  With  phosphotungstic  acid,  it  yields  a  white 
precipitate  which  dissolves  on  warming ;  with  phosphomolybdic  acid  a 
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yellow  precipitate,  with  Kessler’s  reagent  a  white  precipitate,  and  a 
similar  one  with  mercuric  chloride  and  alkali  hydroxide.  Its  most 
characteristic  reaction  is  the  glistening,  dark  red,  crystalline  precipitate 
yielded  with  potassium  bismuth  iodide.  The  amount  of  the  new  base 
is  extremely  small;  from  200  grams  of  proteids  only  0  3  gram  of  the 
hydrochloride  was  obtained,  and  the  amount  appears  to  vary  with 
different  samples  of  seeds.  J.  5.  S. 

Cause  of  the  Fluorescent  Reaction  of  Bile  Acids  with  Sul¬ 
phuric  Acid.  Fritz  Pregl  ( Zeit .  'physiol.  C hem. ,  1905,  45, 
166 — 175). — When  dry  cholic  acid  is  heated  with  glacial  acetic  and 
concentrated  sulphuric  acids,  a  product  is  obtained  from  which  two 
substances  have  been  isolated  :  (1)  a  colourless  acid  insoluble  in  water 
but  soluble  in  sulphuric  acid  to  a  non-fluorescent  solution,  and  (2)  a 
neutral  substance,  dehydrocholone ,  C24H280  or  C23H270,  which  dissolves 
in  concentrated  sulphuric  acid,  yielding  an  orange-red  solution  with  a 
green  fluorescence.  It  is  readily  soluble  in  most  organic  solvents,  but 
insoluble  in  water,  acids,  or  alkalis.  It  has  not  been  obtained  in  a 
crystalline  form,  melts  at  90 — 100°  to  a  brown,  transparent  liquid, 
and  with  nitric  acid  yields  a  dinitrodicarboxylic  acid. 

An  examination  of  the  molecular  refraction  and  dispersion  of  cholic 
acid  leads  to  the  conclusion  that  no  ethylenic  (or  benzene)  linkings  are 
present  in  the  molecule,  whereas  with  dehydrocholone  the  presence  of 
such  linkings  is  highly  probable.  The  heat  of  combustion  of  cholic 
acid  is  8103  cal.  per  gram.  J.  J.  S. 

Philothionic  Hydrogen.  Joseph  de  Rey-Pailhade  (Bull.  Soc. 
chim .,  1905,  [iii],  33,  850 — 854.  Compare  Abstr.,  1904,  i,  837). — 
When  pseudo-philothion  is  heated  at  120 — 130°  for  some  fifteen  hours 
it  loses  the  property  of  being  able  to  reduce  sulphur ;  this  is  attributed 
to  the  action  of  the  atmospheric  oxygen  on  the  philothionic  hydrogen. 
When  dry  pseudo-philothion  is  heated  with  sulphur  at  120°  for  four 
hours,  hydrogen  sulphide  is  formed  in  quantity,  but  if  the  experiment 
is  repeated  while  a  slow  stream  of  air  is  passed  over  it,  only  traces  of 
sulphide  are  formed. 

At  the  ordinary  temperature,  the  philothion  from  ovalbumin  is  not 
readily  destroyed  by  atmospheric  oxygen,  does  not  decolorise  sodium 
indigotinsulphonate,  or  methylene-blue,  and  is  only  very  slowly 
acted  on  by  hydrogen  peroxide  at  the  ordinary  temperature.  Boiling 
with  acidified  hydrogen  peroxide  destroys  philothion,  as  does  nitrous 
acid.  The  question  of  the  presence  of  hydrogen  sulphide  in  various 
foods  is  discussed,  J.  J.  S. 
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Nature  of  the  Carbon  Double  Linking.  Hugo  Bauer  ( J .  pr. 
Chem .,  1905,  [ii],  72,  201—210.  Compare  Abstr.,  1904,  i,  841).— The 
addition  of  bromine  to  unsaturated  carbon  compounds  is  affected  by 
the  presence  of  chlorine  atoms  and  of  nitrile  groups  in  the  same 
manner  as  by  that  of  phenyl  or  carboxyl  groups  or  of  bromine  atoms. 
Tetrachloroethylene,  CClo-CCl2,  and  dichlorostilbene, 

c6h5-cci:cci-c6h5, 

for  example,  do  not  form  additive  compounds  with  bromine.  The 
nitrile  group  affects  the  addition  of  bromine  to  a  greater  extent  than 
does  the  carboxyl  group,  whilst  this  has  a  greater  effect  than  the 
phenyl  group.  Thus,  a-phenylcinnamonitrile,  CHPhiCPh'CN,  forms 
a  dibromide,  but  ethyl  benzylidenemalonate,  CHPh!C(C02Et)2,  de¬ 
colorises  bromine  to  only  a  slight  extent,  and  a-cyanocinnamic  esters, 
CHPhIC(CN)'C02R,  do  not  unite  with  bromine.  The  tendency  to 
add  bromine  diminishes  as  the  negative  nature  of  the  substituting 
groups  increases  ;  thus  addition  of  bromine  is  no  longer  possible  if  a 
nitro-group  is  introduced  into  the  para-position  in  either  of  the 
phenyl  groups  of  a-phenylciunamonitrile  ;  if  the  nitro-group  is 
introduced  into  an  ortho-position,  the  behaviour  of  the  resulting 
product  resembles  that  of  ethyl  benzylidenemalonate,  whilst  a  nitro- 
group  in  the  meta-position  has  no  influence  on  the  behaviour  towards 


bromine. 

If  unsaturated  carbon  compounds  with  one  double  linking  ate  con¬ 
sidered  to  contain  two  tervalent  carbon  atoms  which  become  quadri¬ 
valent  on  formation  of  additive  compounds,  carbon  forms  an  exception 
to  the  general  rule  that  elements  act  with  higher  valencies  the  more 
negative  the  groups  or  atoms  to  which  they  are  attached.  The 
protection  of  a  double  linking  by  neighbouring  negative  groups 
explains  the  formation  of  3:4-  instead  of  1  :  4-dibromo-additive  com¬ 
pounds  from  such  substances,  containing  conjugated  ethylene  linkings, 
as  p-nitrophenylcinnamenylacrylic  acid, 

CHPh:CH-CH:CH(C0H4-NO2)-CO2H, 
and  cinnamylidenemalonic  esters,  CHPh!CH*CH!C(C02B).2.  To  the 
negative  influence  of  the  substituting  groups  are  due  such  cases, 
as  with  s-diphenyletliylene,  in  which  bromine  is  added,  but  the 
additive  compound  immediately  loses  hydrogen  bromide  and  forms 
an  unsaturated  compound,  as  also  certain  cases  of  intramolecular 
change,  for  example,  that  of  cyanoform, 

ch(cn)2*C:N  — >  c(cn)2:c:nh. 


G.  Y. 


New  Heptane :  /3S- Dime  thy  lpentane.  G.  Chonin  (J.  Russ . 
Rhys.  Chem.  Soc .,  19U5,  37,  521 — 523). — Saturation  of  dimethyhso- 
butylcarbinol  with  hydrogen  iodide  yields  the  corresponding  iodide , 
CHMe./CH2*CMe2I,  which  boils  and  decomposes  slightly  at  140 — 142° 
under  756  mm.  pressure.  When  heated  with  hydriodic  acid  in  a 
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sealed  tube  at  220 — 230°,  this  iodide  is  converted  into  /38- dimethyl- 
pentane, ,  CHMe2#CH2*CHMe2,  which  boils  at  83 — 84°  under  764  mm. 
pressure,  has  the  sp.  gr.  0*6971  at  0°/0°  and  0*6805  at  20°/0°,  and 
nD  1*3825  at  .20°.  T.  H.  P. 

Preparation  of  Hexachloroethane.  Karl  A.  Hofmann  and 
E.  Seiler  (Ber.,  1905,  38,  3058 — 3059.  Compare  Kolbe,  Annaleu , 
54,  147  ;  Goldschmidt,  Ber.,  1881,  14,  928;  Badziszewski,  ibid.,  1884, 
17,  834). — Carbon  tetrachloride  is  heated  with  aluminium  amalgam 
at  70°  in  a  reflux  apparatus  and  then  poured  into  twice  its  volume  of 
ice- water.  The  unaltered  carbon  tetrachloride  is  then  distilled  o if  and 
at  100°  hexachloroethane  passes  over  with  the  steam  and  may  be 
extracted  with  ether.  From  100  grains  of  the  tetrachloride,  35  grams 
were  recovered  and  42  grams  of  hexachloroethane  were  obtained. 
When  treated  in  a  similar  manner,  chloroform  deposits  carbon, 
and  hydrogen  is  evolved,  whilst  aluminium  chloride  goes  into  solution. 

J.  J.  S. 

Oxidising  Action  of  Ferric  Chloride  in  Sunlight.  Alfred 
Beneath  (J.  pr .  Chem .,  1905,  [ii],  72,  220 — 227). — A  number  of 
substances  were  mixed  with  sublimed  ferric  chloride  in  a  sealed  tube 
and  exposed  to  bright  sunlight.  Under  these  conditions  methyl 
alcohol  and  ferric  chloride  form  methyl  chloride,  formaldehyde  hydro¬ 
chloride,  hydrogen  chloride  and,  if  anhydrous,  ferrous  chloride 
methyl  alcoholate,  FeCl.2,4CH40,  but  if  in  presence  of  moisture, 
FeCl2,4H20.  Formaldehyde  and  ferric  chloride  in  presence  of 
water  form  formic  acid,  hydrogen  chloride,  and  ferrous  chloride, 
FeCl2,4H20.  Trioxymethylene  and  ferric  chloride  form  an  un¬ 
stable,  dark  violet  additive  compound,  but  no  oxidation  of  the 
trioxymethylene  takes  place.  The  action  of  ferric  ch'oride  on  formic 
acid  leads  to  the  formation  of  carbon  dioxide  and  hydrogen  chloride. 
Absolute  ethyl  alcohol  and  ferric  chloride  yield  acetaldehyde,  ethyl 
chloride,  hydrogen  chloride,  and  ferrous  chloride,  FeCl2,2H20  or 
FeCl2,4H20,  if  95  per  cent,  alcohol  is  used.  Ether  is  oxidised  to 
acetaldehyde  hydrochloride,  hydrogen  chloride,  and  a  substance 
which  may  be  a  mixture  of  butane  and  ethyl  chloride.  With 
anhydrous  ether,  anhydrous  ferrous  chloride,  but  in  presence  of  water 
FeCl2,4H20,  is  formed.  In  presence  of  water,  acetaldehyde  is 
oxidised  to  acetic  acid,  hydrogen  chloride  and  ferrous  chloride, 
Fed2,4H20,  being  formed  ;  but  if  anhydrous  substances  are  used,  the 
aldehyde  is  converted  into  resin. 

Acetic  acid  and  ferric  chloride  form  a  rose-red  powder.  The  action 
of  ferric  chloride  on  dimethylethylcarbinol  is  that  of  a  dehydrating 
agent.  G.  Y. 

Spontaneous  Oxidation  of  Ethyl  Alcohol.  L.  Mathieu 
(Chem.  Centi' .,  1905,  ii,  782  ;  from  Bull.  Assoc.  Chim.  Suer.  Dist 
1905,  22,  1283 — 1293). — Aldehyde  is  formed  in  wines  and  other 
alcoholic  liquids  of  similar  concentration  by  simple  contact  with  the 
air  without  the  interaction  of  porous  substances  or  micro-organisms. 
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The  process  is  accelerated  by  the  presence  of  oxidisable  substances, 
such  as  sulphur  dioxide,  ferrous  sulphate,  ferrous  oxide,  manganous 
oxide,  &c.  Sunlight  has  the  same  effect,  and  green  glass  containing- 
vessels  favour  the  oxidation.  The  phenomenon  is  subjected  to  a 
theoretical  discussion.  H.  M.  D. 

Action  of  Stannic  and  Titanic  Chlorides  on  Organic 
Hydroxyl  Compounds.  Arthur  Rosenheim  and  Richard  Schnabel 
(Ber.y  1905,  38,  2777 — 2782.  Compare  Pfeiffer,  this  vol.,  ii,  594). — 
Compounds  of  the  type  SnCl9(0Me)9,HCl,  SnCl9(0Et)2,HCl, 

SnCl2(OPr)2,HCl, 

and  SnCl2(OPh)2,HCl  have  been  obtained  by  the  addition  of  stannic 
chloride  to  an  excess  of  the  well-cooled  alcohol  and  partial  evapora¬ 
tion  of  the  solution.  The  compounds  are  all  colourless,  crystalline,  and 
hygroscopic.  The  propyl  compound  melts  at  163°.  With  alcohol 
in  a  good  freezing  mixture,  stannic  chloride  yields  the  compound 
SnCl4,2EtOH. 

Stannic  chloride  reacts  with  a  hot  chloroform  solution  of  salicylic 
acid  yielding  the  crystalline  product  SnCl2(0*C6H4,C02H)2,HCl,  which 
melts  at  150°.  It  is  relatively  stable  and  readily  soluble  in  alcohol. 
With  pyridine,  the  salt  SnCl9(O*C0H4*CO2H)2,2C5NH5  is  obtained,  and 
the  complex  SnCl2(0*CC)H4*C02H)2  has  thus  an  amphoteric  character. 

Pfeiffer's  compounds  are  also  regarded  as  hydrochlorides. 

The  following  compounds  have  been  obtained  from  titanic  chloride  : 
TiCl(OPr)3,HCl ;  TiCl(0*CGH4*C02H)3,HCl  (compare  Demarcay,  Compt, 
rend.,  1874,  80,  51).  With  the  bromide,  similar  compounds,  for 
example,  TiBr(0*C(.H4,C02H)3,HBr,  have  been  prepared.  The  com¬ 
pounds  react  with  pyridine  in  alcoholic  solution,  yielding 

TiO(O-C0H4-CO2H)2,2C5NH8. 

J.  J.  s. 


Sodium  Derivatives  of  Normal  Propylene  Glycol.  Ernesto 
Parone  ( Chem .  Centr.,  1905,  ii,  751  ;  from  Boll.  Chim.  Farm.,  1905, 
44,  481 — 483). — To  obtain  the  mono-sodium  [compound,  propylene 
glycol  is  treated  with  sodium  amalgam,  the  product  warmed  with 
amyl  alcohol,  dissolved  in  boiling  ethyl  alcohol,  and  the  solution 
distilled  in  a  current  of  hydrogen.  On  cooling  the  residual  solution, 
crystals  of  the  formula  C3H^02Na5Et0H  separate.  This  substance 
deliquesces  in  the  air  and  gradually  decomposes,  but  can  be  kept  in 
a  sealed  tube  filled  with  hydrogen.  When  heated  at  170°  under 
diminished  pressure,  it  gradually  loses  ethyl  alcohol  and  a  white 
porous  mass  remains. 

The  di-sodium  compound,  C3H0O2Na2,  is  obtained  by  adding  gradually 
sodium  dissolved  in  alcohol  to  a  solution  of  the  mono-sodium  compound 
in  alcohol  and  heating  for  three  hours  in  a  current  of  hydrogen. 

Another  method  consists  in  treating  a  solution  of  the  glycol  in 
absolute  alcohol  with  sodium  ethoxide.  The  former  method  gives  a 
23,  the  latter  a  94  per  cent,  yield,  Hard,  white,  porous,  hygroscopic 
masses  are  obtained,  which  decompose  at  210 — 245°  and  must  be  kept 
in  an  atmosphere  of  hydrogen.  H.  M.  1). 

3  g  2 
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Ketonic  Alcohols.  Andhjb  Kling  ( Ann .  Chim .  Phys .,  1905,  [viii], 
5,  471  —  559). — For  the  most  part  a  resume  of  work  already  published 
(Abstr.,  1899,  i,  323  ;  1900,  i,  129  ;  1901,  i,  625  ;  1903,  i,  138,  223  ; 

1904,  i,  2,  133,  474  ;  this  vol.,  i,  3,  172,  327,  503,  504,  625).— 
Acetylcarbinyl  formate  has  a  sp.  gr.  1*1322  at  15°/15°  and  ?iD  1*4206 
at  15°.  The  propionate  boils  at  152 — 156°  and  yields  a  hydrazone 
melting  at  189 — 190°.  The  stearate  crystallises  in  unctuous  scales, 
melts  at  49  — 50°,  and  is  soluble  in  alcohol  and  ether,  slightly  so  in 
water. 

Attempts  were  made  to  determine  the  velocity  of  esterification  of 
acetylcarbinol  by  acetic  acid,  but  these  had  to  be  abandoned  owing  to 
the  difficulty  of  titrating  the  free  acetic  acid  in  presence  of  acetyl¬ 
carbinol,  which  behaves  as  a  pseudo-acid  :  the  initial  velocity  appears 
to  be  about  3*98. 

Neither  acetylcarbinol  nor  aeetylmethylcarbinol  is  fermented  by 
My  coderma  aceti ,  yeast,  or  Aspergillus  niger ,  but  Penicillium  glaucum 
darkens  the  colour  of  a  solution  of  aeetylmethylcarbinol  and  induces 
a  dextrorotation,  which  reaches  a  maximum  and  eventually  disappears 
(at  the  same  time  as  the  ketone  alcohol)  if  the  fermentation  is  allowed 
to  proceed  for  a  long  enough  period. 

Benzoylcarbinol,  prepared  by  heating  bromoacetophenone  with 
potassium  formate  and  methyl  alcohol  in  a  closed  tube,  behaves 
towards  reducing  and  oxidising  agents  in  a  manner  precisely  analogous 
with  that  of  the  aliphatic  ketone-alcohols.  It  differs  from  them 
principally  in  not  being  obtainable  by  the  biological  oxidation  of  the 
corresponding  glycol.  T.  A.  H. 

Condensation  of  Aldehydes  with  Ketones  in  Presence  of 
Potassium  Cyanide.  Julius  Salkind  {J.  Russ.  Phys.  Chem.  Soc ., 

1905,  37,  484 — 492.  Compare  Claisen,  Abstr.,  1899,  i,  667). — 
Methylpentanonol  [y-keto-a/3-dimethylbutyl  alcohol ], 

CH3’CO-CHMe*CHMe*OH, 

prepared  by  the  condensation  of  methyl  ethyl  ketone  with  acetalde¬ 
hyde  in  presence  of  potassium  cyanide,  boils  at  82 — 83°  under 
16  mm.,  at  74 — 75°  under  10  mm.,  and  at  186 — 188°  under  the 
ordinary  pressure,  and  has  the  sp.  gr.  0*9779  at  0°/4°  and  0*9651  at 
17°/ 4°.  The  semicarbazone,  C7H1502N3,  melts  at  172*5 — 173°  and 
dissolves  moderately  readily  in  alcohol  or  water.  On  reduction  with 
sodium  amalgam,  methylpentanonol  yields  the  corresponding  glycol , 
OH*CHMe*CHMe‘CHMe*OH,  which  boils  at  103 — 105°  under 
10  mm.,  at  113 — 115°  under  20  mm.,  and  at  211 — 212°  under  the  ordi¬ 
nary  pressure,  and  has  the  sp.  gr.  0*9762  at  0u/4°  and  0*9628  at  18°/4°. 
Oxidation  of  methylpentanonol  with  permanganate  yields  almost 
exclusively  acetic  acid  (compare  Zelinsky  and  Zelikoff,  Abstr.,  1901, 
i,  657). 

Bimethylpentanonol  [ y-keto-aPp-trimethylbutyl  alcohol\ 

CH3-CO*CMe2*CHMe-OH, 

prepared  by  the  condensation  of  methyl  isopropyl  ketone  with  acetal¬ 
dehyde  in  presence  of  potassium  cyanide,  boils  at  79 — 80°  under 
10  mm.  pressure  and  has  the  sp.  gr.  0*9786  at  4°/0°  and  0*9676  at 
13*5°/4°.  The  semicarbazone ,  C8H1702N3,  separates  in  stellar,  crys- 
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talline  aggregates  melting  at  127°,  and  dissolves  readily  in  alcohol, 
water,  or  acetone.  Oxidation  of  dimethylpentanonol  with  chromic 
acid  in  acetic  acid  solution  yields  dimethylacetylacetone,  which  was 
identified  by  means  of  its  disemicarbazone ,  C()H1802Nrt,  melting  at 
227—228°.  ~  T.  H.  P. 

Compounds  of  Gold  with  Organic  Sulphur  Groups.  Feltx 
Herrmann  (Ber.,  1905,  38,  2813 — 2825). — When  3  mols.  of  a  mer¬ 
captan  are  added  to  an  alcoholic  solution  of  1  mol.  of  auric  chloride, 
the  auric  mercaptide  is  formed  as  a  brown  precipitate  which  becomes 
white,  whilst  the  colourless  filtrate  contains  hydrochloric  acid  and  the 
disulphide  corresponding  with  the  mercaptan. 

Aurous  \soamylmercaj>tidey  Au’SC5Hn,  forms  a  cryptocrystalline 
powder  which  is  stable  on  exposure  to  air  or  light,  decomposes  at 
about  150°,  with  formation  of  metallic  gold  and  an  oily  distillate,  and 
is  sparingly  soluble  in  boiling  toluene.  Aurous  benzylmercaptide} 
Au*SC7H7,  decomposes  at  190 — 200°  and  is  almost  insoluble  in 
boiling  toluene.  The  action  of  2  mols.  of  dibenzyl  sulphide  on  1  mol. 
of  auric  chloride  or  ammonium  aurichloride  in  alcoholic  or  ethereal 
solution  leads  to  the  formation  of  a  voluminous,  orange  precipitate, 
consisting  of  spherical  aggregates  of  needles,  which  changes  after 
some  days,  or  quickly  on  warming,  into  aurodibenzylsulphine  chloride , 
AuS(C7H7)2C1,  which  is  obtained  as  a  heavy,  crystalline  powder.  This 
is  dimorphous,  and  crystallises  from  its  hot  saturated  solution  in  alcohol 
or  chloroform,  on  cooling  in  tetragonal  needles,  or  on  slow  evapora¬ 
tion  of  its  solutions  at  temperatures  below  25°  in  monoclinic  crystals 
resembling  rhombohedra.  It  melts  and  decomposes  at  122°,  and 
becomes  yellow  on  exposure  to  air,  or  violet  in  absence  of  air  and 
light ;  in  chloroform  solution  it  yields,  with  hydrogen  sulphide,  a 
precipitate  of  auric  sulphide,  with  mercaptans,  precipitates  of  aurous 
mercaptides,  and  with  potassium  cyanide,  benzyl  sulphide  and  potass¬ 
ium  auricyanide.  The  action  of  potassium  iodide  on  auric  dibenzyl- 
sulphine  chloride  leads  to  the  production  of  benzyl  sulphide,  metallic 
gold,  and  potassium  aurichloride  and  chloride  ;  of  silver  nitrate,  to  the 
formation  of  aurous  oxide,  silver  chloride,  gold,  and  benzyl  sulphide  ; 
of  aqueous  or  alcoholic  ammonia,  to  the  formation  of  auriamine 
chloride,  AuNH3C1.  This  is  obtained  as  a  white,  cryptocrystalline 
precipitate,  decomposes  at  150 — 200°,  and  is  formed  also  by  the  action 
of  aqueous  ammonia  on  auric  chloride. 

Auric  dibenzyl  sulphide  dichloride ,  S(C7H7)2I  AuC12*  AuC12!S(C7H7)2  ? , 
which  is  the  intermediate  product  in  the  formation  of  aurodibenzyl¬ 
sulphine  chloride,  is  obtained  by  the  action  of  3  mols.  of  benzyl 
sulphide  on  2  mols.  of  auric  chloride  in  ethereal  solution.  It  crystal¬ 
lises  in  delicate,  glistening,  orange  needles,  is  stable  when  exposed  to 
light  or  air,  melts  and  decomposes  at  127°,  and  dissolves  in  boiling 
chloroform  to  form  a  yellow  solution,  but  is  only  sparingly  soluble  in 
ether  or  alcohol.  On  addition  of  alcoholic  ammonia  to  the  chloroform 
solution,  it  forms  an  amorphous  precipitate  which,  when  dry,  explodes 
on  being  heated ;  with  hydrogen  sulphide,  it  forms  a  black  precipitate 
of  auroauric  sulphide,  and  when  treated  with  alcoholic  potassium 
hydroxide  yields  a  black  precipitate  of  metallic  gold.  The  action  of 
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chlorine  on  auric  dibonzyl  sulphide  chloride  in  chloroform  solution 
leads  to  the  formation  of  a  yellow  solution,  whilst  with  bromine  a 
product ,  AuBr(Cl)*S(CwH-)2'?,  is  obtained,  which  crystallises  in  dark  red 
needles. 

The  ethereal  filtrate  from  the  preparation  of  auric  dibenzyl  sulphide 
dichloride  contains  dibenzylsulphine  oxide,  OIS(C7H7)2,  melting  at 
133°.  The  action  of  hydrogen  chloride  on  a  mixture  of  this  and  auro- 
dibenzylsulphine  chloride  in  chloroform  solution  leads  to  the  forma¬ 
tion  of  auric  dibenzyl  sulphide  dichloride.  The  mechanism  of  the 
reactions  by  which  these  substances  are  formed  is  discussed.  G.  Y. 


Action  of  Concentrated  Feeble  Acids  on  Metallic  Chlorides. 

Allured  Benrath  (J.  pr.  Chem 1905,  [ii],  72,  228 — 237.  Compare 
this  vol.,  ii,  705). — The  product  obtained  by  treating  a  metallic 
chloride  with  a  concentrated  feeble  acid  is  usually  a  double  salt. 

Ferric  chloride  formate ,  Fe2Cl2(CH02)4,H20,  crystallises  from  a 
solution  of  ferric  chloride  in  warm  formic  acid,  on  cooling,  in  small, 
canary -yellow  crystals ;  it  dissolves  in  warm  alcohol,  glacial  acetic 
acid,  or  water  to  form  reddish-brown  solutions,  and  when  boiled  with 
water  yields  a  reddish-brown,  basic  salt.  When  heated  at  110°,  it  is 
converted  into  a  brownish-red  powder,  FeoCl0,14Fe2O3J18HoO,  which 
dissolves  in  hot  hydrochloric  acid  and  forms  sodium  chloride  with 
boiling  aqueous  sodium  hydroxide. 

Ferric  chloride  acetate ,  3Fe2Cl2(C2H302)4,C2H402,2H20,  formed  by 
dissolving  ferric  chloride  in  glacial  acetic  acid,  crystallises  in  small, 
red  rhombohedra,  when  heated  melts  and  evolves  hydrogen  chloride, 
and  is  easily  soluble  in  water,  alcohol,  or  ether. 

Ferric  chloride  chloroacetate ,  FenCl2(C2H202Cl)4,H20,  formed  by 
fusing  ferric  chloride  with  chloroacetic  acid,  separates,  on  cooling,  in 
crystals,  and  decomposes  at  100°. 

Ferric  chloride  propionate ,  Fe2C!0(C3H50.>)4,  crystallises  from  a  mix¬ 
ture  of  ferric  chloride  and  propionic  acid  in  ruby-red  crystals.  If 
ferric  chloride  is  boiled  in  an  excess  of  propionic  acid  in  a  reflux  con¬ 
denser,  it  is  reduced  partly  to  ferrous  chloride. 

Aluminium  chloride  formate ,  A12C12(CH02)4,2CH202,5H20,  formed 
when  aluminium  chloride  is  dissolved  in  formic  acid  at  60°,  separates 
as  a  loose,  white,  deliquescent  powder,  which  has  a  strong  acid  re¬ 
action.  Aluminium  chloride  acetate y 


2A12C12(C2H302)4,A12C14(C2H302)2,15H20, 
formed  by  the  action  of  glacial  acetic  acid  on  powdered  aluminium 
chloride  or  by  boiling  crystalline  aluminium  chloride  with  glacial 
acetic  acid,  forms  a  loose,  white,  hygroscopic  powder,  and  dissolves  in 
alcohol  or  water  to  form  solutions  with  a  strongly  acid  reaction. 
Aluminium  chloride  propionate ,  A12C12(C3H502)4,  formed  by  boiling 
powdered,  sublimed  aluminium  chloride  with  an  excess  of  propionic 
acid,  is  deliquescent,  and  when  exposed  to  moist  air  has  a  strong  odour 
of  propionic  acid. 

Calcium  chloride  and  formic  acid  form  a  syrupy  mass  which,  on 
treatment  with  a  mixture  of  ether  and  alcohol,  yields  calcium  chloride, 
CaCl2,4H20.  Calcium  chloride  acetate ,  CaCl(C2H302),2H20,  crystal¬ 
lises  on  cooling  from  a  solution  of  calcium  chloride  in  hot  glacial 
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acetic  acid  ;  it  forms  a  white,  hygroscopic,  crystalline  powder.  On 
addition  of  ether  to  the  mother  liquor  from  the  double  salt,  crystalline 
calcium  chloride,  Ca012,2H20,  or,  after  some  days,  CaCl2,4H20,  is 
precipitated. 

Calcium  chloride  propionate ,  CaCl(C3H502),CaCl2,2C3Hc02,4II20, 
crystallises  from  the  solution  of  calcium  chloride  in  propionic  acid  in 
long,  thin,  glistening  needles ;  if  ether  is  added  to  the  solution  in 
calcium  chloride,  CaCl2,2HoO,  which  gradually  changes  into  CaC12,4H20, 
is  precipitated.  Strontium  chloride,  SrCl2,2H20,  crystallises  from 
the  solution  of  the  hexahydrate  in  glacial  acetic  acid.  Anhydrous 
stannous  chloride  crystallises  in  needles  from  a  solution  of  the 
dihyirate  in  glacial  acetic  acid,  whilst  stannic  chloride  dissolves  in 
glacial  acetic  acid  to  form  a  colourless,  non-crystallisable  syrup. 
Home  chlorides,  for  example,  mercuric  or  sodium  chloride,  can  be 
recrystallised  from  glacial  acetic  acid  unchanged.  G.  Y. 


Aliphatic  Iodochlorides  and  Iodosochlorides.  Johannes 
Tiitele  and  W.  Peter  ( Ber .,  1905,  38,  2842 — 2846). — Chloroiodo- 
fumaric  acid,  C4H.,04C1I,  formed  by  boiling  acetylenedicarboxylic  acid 
with  iodine  chloride  in  ethereal  solution,  crystallises  in  yellow  needles, 
becomes  brown  at  180°,  sinters  at  200°,  melts  and  decomposes  at 
226 — 227°,  and  is  easily  soluble  in  water.  When  treated  with 
chlorine  in  ice-cooled  aqueous  solution,  this  forms  the  iodosochloride , 
CCl’CO 

which  is  obtained  as  a  yellow,  crystalline  powder, 

tO  I 


co2h*c 


sinters  at  116°,  melts  and  decomposes  at  119 — 120°,  yields  free  iodine 
when  treated  with  potassium  iodide,  and  is  reduced  by  sulphurous  acid 
to  chloroiodofumaric  acid.  When  treated  with  ice-cold  alcohol,  it  is 

copco 

converted  into  the  iodosochloride  of  chloroacrylic  acid,  ll  Y>0; 

(JxxTCl^ 


this  crystallises  in  matted  needles  which  become  red  on  exposure  to 
light,  sinters  and  melts  at  146 — 147°,  liberates  iodine  from  potassium 
iodide,  and  on  treatment  with  alcohol  at  the  laboratory  temperature 
yields  a-chloro-fi-iodoacrylic  acid ,  CHI!CC1*C02H.  This  crystallises  in 
yellow  leaflets,  melts  at  88 — 89°,  and  is  therefore  not  identical  with 
Htolz’s  acid  (Abstr.,  1886,  580).  Chloroiodosoacrylic  acid , 

CC1 - CO 

CH*I(OHy  ’ 

is  formed  by  the  action  of  boiling  water  on  the  iodosochloride  of 
chlorofumaric  acid  ;  it  crystallises  in  glistening,  colourless  prisms, 
becomes  yellow  at  150°,  softens  at  173°,  decomposes  at  183°,  and  is 
reduced  by  sulphurous  acid  to  cliloroiodoacrylic  acid.  The  acetyl 
derivative  of  iodosochloroacrylic  acid,  C3H03C1IAc,  formed  by  heating 
the  iodosochloride  of  chlorofumaric  acid  with  acetic  anhydride,  crys¬ 
tallises  in  glistening,  yellow  needles,  sinters  at  131°,  melts  at 
138 — 139°,  and  when  treated  with  water  yields  chloroiodosoacrylic  acid. 
Chloroiodoacrylic  acid  is  formed  when  chlorofumaric  iodosochloride  is 
heated  with  glacial  acetic  acid  on  the  water- bath. 

Methyl  iodochloride ,  MeTCl2,  is  formed  as  a  heavy,  yellow  precipi¬ 
tate  when  methyl  iodide  is  added  to  a  solution  of  chlorine  in  a 
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mixture  of  carbon  tetrachloride  and  light  petroleum  cooled  by  a 
carbon  dioxide-ether  mixture.  It  melts  at  -  28°,  is  decomposed  by 
water  with  formation  of  methyl  chloride  and  iodine  chloride,  and 
forms  methyl  iodide  and  free  iodine  with  a  mixture  of  hydriodic  and 
hydrochloric  acids  at  -  60°,  but  methyl  chloride  at  the  laboratory 
temperature. 

In  the  same  manner,  ethyl,  ^-propyl,  and  w-butyl  iodides  form 
iodochlorides ,  which  are  more  soluble  in  light  petroleum,  and  decom¬ 
pose  with  formation  of  iodine  chlorides  at  lower  temperatures  than 
methyl  iodochloride.  sec  -Butyl  iodochloride  is  formed  in  liquid  air 
and  decomposes  at  —  100°,  below  which  temperature  chlorine  liberates 
iodine  from  tert.-hnty\  iodide  ;  allyl  iodide  forms  an  unstable  iodo¬ 
chloride.  Methylene  di-iodochloride  is  more  stable,  being  capable  of 
existence  for  a  short  space  of  time  when  formed  by  the  action  of 
chlorine  on  the  di-iodide  in  carbon  tetrachloride  at  0°. 

With  bromine  in  light  petroleum  at  the  laboratory  temperature, 
iodobenzene  forms  an  oil  which  solidifies  when  cooled  bv  a  mixture  of 
carbon  dioxide  and  ether.  The  action  of  bromine  on  methyl  iodide  in 
cooled  light  petroleum  solution  leads  to  the  formation  of  a  substance 
which  crystallises  in  large,  orange  leaflets,  decomposes  at  higher 
temperatures,  and  is  probably  methyl  iodobromide.  G.  Y. 

New  Acids  of  the  Oleic  Series.  III.  Derivatives  of  Aa-01eic 
Acid.  Giacomo  Pcnzio  ( Atti  It.  Accad.  Sci.  Torino ,  1905,  40, 
970 — 973.  Compare  Abstr.,  1904,  i,  548,  and  this  vol.,  i,  405). — 
fi-Bror, nostearic  acid ,  CH3‘[CH2]14*CHBr,CH2,C02H,  prepared  by  the 
action  of  hydrobromic  acid  on  2  :  3-oleic  acid,  crystallises  from  light 
petroleum  in  white  plates  melting  at  54°,  and  is  soluble  in  all  the 
ordinary  organic  solvents. 

fl- Hydroxy  stearic  acid ,  CH3,[CH2]14*CH(0H)*CH2,C02II,  obtained 
by  the  action  of  alcoholic  potassium  hydroxide  solution  on  /?-bromo- 
stearic  acid,  crystallises  from  chloroform  in  white  plates  melting  at  89°, 
and  is  soluble  in  alcohol  or  ether  and  to  a  slight  extent  in  light 
petroleum.  Its  sodium  salt  crystallises  from  alcohol  in  white  prisms. 
The  acid  described  previously  as  /?-hydroxystearic  acid,  obtained  by 
Fremy  {Ann,  Ckim.  Phys 1837,  [ii],  65,  113)  and  by  Saytzeif 
(Abstr.,  1887,  30),  must  have  the  hydroxyl  group  elsewhere  than  the 
/3-position. 

a  fi-Dihydroxystearic  acid ,  CH3*[CH2]14*CH(0H)*CH(0H)*C02H, 

prepared  by  oxidising  Aa-oleic  acid  with  alkaline  permanganate  solu¬ 
tion,  crystallises  from  ethyl  acetate  in  prisms  melting  at  126°,  and  is 
soluble  in  most  organic  solvents  and  slightly  so  in  water.  The  acid 
described  by  Saytzeff  as  a/3-dihydroxystearic  acid  (Abstr.,  1888,  815) 
must  have  another  constitution.  T.  H.  P. 

Action  of  Ethyl  Sodiomalonate  on  Ethyl  Ethoxysuccinate 
and  Ethyl  Ethoxybenzylmalonate.  Hermann  Staudinger 
(. Annalen ,  1905,  341,  99 — 117). — An  attempt  has  been  made  to 
throw  further  light  on  the  mechanism  of  condensations  of  ethyl 
sodiomalonate  with  other  esters,  more  especially  to  ascertain  if  additive 
intermediate  products  are  formed. 
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Ethyl  malonate  interacts  with  ethyl  fumarate  in  alcoholic  solution 
in  the  presence  of  1/10  equivalent  of  sodium,  the  formation  of  the 
additive  product  taking  place  rapidly  with  development  of  heat.  Ethyl 
ethoxysuccinate  combines  with  ethyl  malonate  in  the  presence  of  one 
equivalent  of  sodium,  but  heat  is  not  developed;  if  1/10  equivalent  of 
sodium  is  used,  a  very  small  amount  of  condensation  takes  place.  In 
benzene  solution,  the  addition  of  ethyl  malonate  to  ethyl  fumarate  is 
complete,  but  there  is  no  reaction  with  ethyl  ethoxysuccinate.  This 
fact  demonstrates  that  the  reaction  does  not  depend  on  the  formation 
of  an  additive  product  of  sodium  ethoxide  with  one  of  the  reagents, 
for  example,  the  ethyl  malonate.  Probably  the  ethyl  sodiomalonate 
unites  directly  at  the  ethylene  linking. 

Ethyl  benzylidenemalonate  and  ethyl  ethoxybenzylmalonate  were 
similarly  compared  with  respect  to  their  behaviour  towards  ethyl 
malonate  in  the  presence  of  sodium  ethoxide.  The  results  obtained 
confirmed  in  every  way  the  conclusions  arrived  at  in  the  case  of 
ethyl  fumarate  and  ethyl  ethoxysuccinate.  K.  J.  P.  0. 

Ethylmalic  Acid.  Oscar  Doebner  and  L.  Segelitz  (Ber.,  1905, 
38,  2733  — 2 737 ). — y- Trichloro-fi-hydroxy-a-ethylbutyric  acid , 

CCl3*CH(0H)-CHEt’C02H, 

prepared  by  the  condensation  of  ethylmalonic  acid  with  chloral  by 
means  of  pyridine,  separates  from  chloroform  in  glistening  needles  and 
melts  at  137°.  The  silver ,  barium ,  calcium ,  and  copper  salts  were 
prepared.  The  methyl  ester  separates  from  methyl  alcohol  in  stellate 
crystals  and  melts  at  76°. 

When  y-trichloro-/3-hydroxy-a-ethylbutyric  acid  is  warmed  with  a 
10  per  cent,  aqueous  solution  of  potassium  hydroxide,  potassium 
/3-ethylmalate  is  formed,  thus:  CC13*CH(0H)*CHECC02H  +  5KOH  = 
3KC1  +  3H20  +  C02K-CH(0H)-CHEt-C02K.  /3- Ethylmalic  acid  crys¬ 
tallises  with  difficulty  but  is  not  so  hygroscopic  as  malic  acid  ;  it  melts 
and  decomposes  at  86 — 87°.  Its  silver ,  lead ,  copper,  and  zinc  salts  are 
described.  When  /3-ethylmalic  acid  is  heated  at  about  200°,  ethylmaleic 
acid  is  formed.  A .  McK. 

Constitution  of  Meta-saccharinic  Acid.  Heinrich  Kiliani 
and  Peter  Loeffler  (Ber.,  1905,  38,  2667 — 2670.  Compare  Kiliani 
and  Naegell,  Abstr.,  1903,  i,  10). — -A  36  per  cent,  yield  of  pure  meta- 
saccharopentose  is  obtained  by  distilling  barium  meta-saccharinate. 
The  phenylbenzylhydrazone,  C5H10O3,C13H12N2,  crystallises  in  yellow, 
prismatic  needles  and  melts  at  117 — 11 8°. 

On  reduction  with  red  phosphorus  and  concentrated  hydriodic  acid 
in  a  sealed  tube  at  140°  for  7  hours,  /3y8-trihydroxyvaleric  acid, 
formed  by  the  action  of  bromine  on  meta-saccharopentose,  yields 
w-valerolactone  and  a  small  quantity  of  an  unsaturated  acid ,  C5Hg03, 
which  forms  a  calcium  salt,  Ca(Cr)H^03)0,2H20,  crystallising  in  stout 
prisms. 

Meta-saccharinic  acid  has  therefore  the  methylene  group  in  the 
/3-position  and  meta-saccharopentose  has  the  constitution 

OH-CH2-[CH*OH]2-CH2-CHO, 

and  the  trihydroxyvaleric  acid,  OH'CH^CH’OHJ/CH./COoH. 

G.  Y. 
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The  Active  Components  of  Fehling’s  Solution.  Francis 
Marre  and  Stolle  {(■hem,  Centr .,  1905,  ii,  615  ;  from  Rev .  gen,  Chim, 
; pure  apj>L,  [vii],  8,  256 — 258.  Compare  Bullnheimer  and  Seitz, 
Abstr.,  1899,  i,  888;  1900,  i,  330). — If  in  preparing  Fehling’s  solu¬ 
tion  the  copper  sulphate  is  replaced  by  the  calculated  amount  of  copper 
hydroxide  and  the  salts  dissolved  in  as  little  warm  water  as  possible, 
there  separates  out  the  substance  C8H4012CuNa4K2,H20,  which  is  the 
active  component  of  Fehling’s  solution.  It  may  have  the  constitution 
Cn[0-CH(C02Na)-CH(0K)-C02Na]2  or 

Cu[0-CH(C02Na)-CH(0Na)-C02K]2.  G.  Y. 


Symmetrical  Dialkyl  Esters  of  Citric  Acid.  Georg  Schroeteii 
( Ber .,  1905,  38,  3190 — 3201.  Compare  Schroeter  and  Schmitz, 
Abstr.,  1902,  i,  531).  — [With  Leonhard  Schmitz.] — Methyl  dihydrogen 
citrate ,  C02H,CH2*C(0il)(C02H),ClI2*C02Me,  is  obtained  from  the 
mother  liquors  from  the  preparation  of  s-dimethyl  hydrogen  citrate 
(loc.  cit .)  ;  it  crystallises  from  glacial  acetic  acid  or  acetone  and  melts 
at  166— 167°. 

s- Dimethyl  hydrogen  acetyl  citrate,  0Ac*C(CH2*C02Me)2#C02H, 
formed  by  the  action  of  acetic  anhydride  and  concentrated  sulphuric 
acid  on  the  dimethyl  ester,  separates  from  a  mixture  of  chloroform 
and  light  petroleum  in  nodular  crj’stals,  melts  at  75°,  and  is  easily 
soluble  in  water,  alcohol,  ether,  chloroform,  or  ethyl  acetate.  When 
boiled  with  absolute  methyl  alcohol,  acetylcitric  anhydride  forms 
methyl  dihydrogen  acetyl  citrate,  C00Me*CH2*C(0Ac)(C02H)*CH2  •co2h, 
which  is  obtained  as  a  syrup,  and  is  converted  by  boiling  acetyl 
chloride  into  the  methyl  ester  of  acetylcitric  anhydride, 

C02Me-CHvC(OAcVCO.  ^ 

-.v  >0; 


CH£ 


■CO' 


this  crystallises  in  white  needles,  melts  at  108 — 110°,  and  when 
warmed  with  methyl  alcohol  yields  5-dimethyl  hydrogen  acetylcitrate, 
which  reacts  with  phosphorus  pentachloride  to  form  the  chloride, 
0Ac*C(CH2*C02Me)2*C0CI,  as  a  yellow  oil.  Owing  to  its  instability 
towards  moisture  and  heat,  this  could  not  be  obtained  in  a  state  of 
purity  ;  when  treated  with  anhydrous  ammonia  in  chloroform  solution, 
it  forms  the  amide,  0Ac*C(CH2*C02Me)2,C0*NH2,  which  separates  from 
a  mixture  of  chloroform  and  ether  in  prismatic  crystals,  melts  at 
108 — 109°,  and  is  easily  soluble  in  water  and  most  organic  solvents, 
but  is  only  sparingly  so  in  ether  or  light  petroleum. 

[With  R.  Scrwamborn.] — When  warmed  with  sulphuric  acid,  5-di- 
methyl  hydrogen  citrate  decomposes  with  evolution  of  carbon  mon¬ 
oxide  and  formation  of  acetonedicarboxylic  acid. 

[With  Leonhard  Schmitz.] — The  nitrile ,  dSr*C(0H)(CH2*C02Me)2, 
is  formed  when  the  calculated  amount  of  fuming  hydrochloric  acid  is 
added  to  a  mixture  of  potassium  cyanide  and  dimethyl  acetonedicarb- 
oxylate  in  ethereal  solution  ;  it  crystallises  from  water  or  chloroform, 
melts  at  53°,  and  when  dissolved  in  cold  concentrated  sulphuric  acid 
is  hydrolysed  to  the  amide,  NH2*C0*C(0H)(CH2*C02Me)2,  which 
crystallises  from  a  mixture  of  chloroform  and  light  petroleum  and 
melts  at  106 — 107°.  This  dissolves  without  change  in  cold  concen¬ 
trated  sulphuric  acid  or  in  acetic  anhydride,  but  is  converted  by 
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acetyl  chloride  into  a  substance  which  has  C  =  47*21,  H  =  5*78,  N--= 
5*03  per  cent.,  crystallises  from  hot  water,  and  melts  at  103 — 104°. 
When  carefully  treated  with  the  calculated  amount  of  sodium  nitrite 
in  strongly  cooled  concentrated  sulphuric  acid  solution,  the  amide  is 
converted  into  s-dimethyl  hydrogen  citrate  melting  at  125 — 12 6°. 

[With  R.  Schwamborn.] — s -Diethyl  hydrogen  citrate , 

0H-C(CH2-C02Et)2-C02H, 

is  prepared  by  boiling  citric  acid  with  absolute  alcohol  and  a  small 
amount  of  concentrated  sulphuric  acid ;  the  ester  is  isolated  as 
the  calcium  salt ;  it  is  an  oil  which  is  easily  soluble  in  water, 
and  can  be  extracted  from  its  aqueous  solution  by  means  of 
ether.  The  silver  salt,  C10HI5O7Ag,  crystallised  in  voluminous, 
slender  leaflets.  The  amide ,  0H*C(CH2*0O2Et)2*C0,NH2,  can  be  pre¬ 
pared  by  the  action  of  potassium  cyanide  and  hydrochloric  acid 
on  ethyl  acetonedicarboxylate  and  hydrolysis  of  the  nitrile  so  obtained 
by  means  of  cold  concentrated  sulphuric  acid ;  it  crystallises  from  a 
mixture  of  chloroform  and  light  petroleum  in  slender,  white  needles, 
and  sinters  and  melts  at  74°.  On  hydrolysis  with  aqueous  sodium 
hydroxide,  it  yields  citramonamic  acid ,  0H,C(CH2*C02H)2,C0*NH2, 
which  forms  a  silver  salt,  C6H706NAg2,  crystallising  in  slender,  white 
needles,  and  is  not  identical  with  Behrmann  and  Hofmann's  acid 
(Abstr.,  1885,  138),  which  is  probably 

0H-C(CH2-C02H)(C02H)-CH2*C0*NH2. 

When  distilled  under  13  mm.  pressure,  the  ester-amide  yields  alcohol 
and  a  substance  which  distils  at  180 — 230°,  and,  on  hydrolysis  with 
aqueous  sodium  hydroxide,  forms  the  imide , 

C02H-CH2-C(0HVC(Y  XTtT 

ch2 — ■co>  ; 

this  forms  a  silver  salt,  C6H605NAg,AglSr03.  When  heated  with 
phenylcarbimide  in  benzene  solution,  the  ester-amide  forms  the  phenyl- 
urethane ,  NHPh*C0,0*C(CH2*C02Et)2,C0*NH2,  which  crystallises 
from  alcohol  and  melts  and  decomposes  at  146°. 

The  ester-amide  interacts  with  benzoyl  chloride  at  130°  to  form  the 

.  ,  ,  .  0Bz'C(CH2*C02Et)*C(X  _ 

benzoyl  derivative,  J^r-r  _  n  )>NH,  which  crystallises 


CE 


■CO- 


in  needles,  melts  at  115°,  and  when  treated  with  2A-sodium  hydr¬ 
oxide  forms  a  blood-red  solution  which  rapidly  becomes  colourless 
and,  on  addition  of  the  calculated  quantity  of  hydrochloric  acid,  yields 
.  benzoic  acid,  and,  on  a  further  addition  of  hydrochloric  acid  and  cool¬ 
ing  to  0°,  the  tfs-imide  of  aconitic  acid  melting  at  191°  (this  vol.,  i,  819). 

G.  Y. 


Dihydroxy  propan  ©tricarboxylic  and  ay-Dihydroxyglutaric 
Acids.  Heinrich  Kiliani  and  F.  Herold  ( Ber .,  1905,  38, 
2671 — 2676.  Compare  Kiliani,  Abstr.,  1885,  744;  1886,48;  Ruff 
and  Meusser,  Abstr.,  1902,  i,  591). — ay-Dihydroxypropane-aay-tri- 
carboxylic  acid  is  prepared  best  by  warming  calcium  ^sosaccharinate 
with  concentrated  nitric  acid  at  35°  and  finally  at  45 — 50°.  After 
removal  of  the  calcium  oxalate,  the  product  is  evaporated  with  sufficient 
calcium  carbonate  to  form  the  normal  salt,  which  is  dissolved  in  water 
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and  converted  into  the  acid  salt  by  precipitation  of  two-thirds  of  the 
calcium  with  oxalic  acid.  The  filtrate,  after  concentration,  slowly  deposits 
the  acid  calcium  salt  of  the  lactone,  (C6H507)2Ca,2H20  or  5H20,  which 
crystallises  in  thin  prisms,  and  loses  water  and  commences  to  decom¬ 
pose  at  100 — 120°.  The  tricarboxylic  acid  is  obtained,  on  evaporation 
of  its  solution  in  a  vacuum,  as  a  viscid  syrup,  which  crystallises  in 
deliquescent  plates  and  prisms.  The  copper  salt,  (C6H508)2Cu3,  is  light 
blue;  the  quinine  salt,  CfiH8O8,3C20H24O2N2,3H2O,  crystallises  in 
sheaves  of  needles  and  melts  at  142°. 

ay-Dihydroxyglutaric  acid  is  obtained  in  the  form  of  its  lactone , 
(C5H605)2,H20,  which  melts  at  164—165°,  by  boiling  the  acid  calcium 
salt  just  mentioned  with  the  calculated  amount  of  aqueous  oxalic  acid, 
evaporating  the  filtrate  in  a  vacuum,  and  washing  the  crystalline 
residue  with  a  small  amount  of  water. 

ay-Dihydroxyglutaric  acid,  free  from  its  lactone,  is  obtained  by 
treating  its  calcium  salt  with  oxalic  acid  and  evaporating  the  filtrate 
over  sulphuric  acid  in  a  vacuum  ;  it  crystallises  in  colourless  plates  or 
prisms,  commences  to  soften  at  115°,  and  melts  above  120°.  The  zinc , 
2C5H606Zn,3H20,  and  the  copper ,  C5H606Cu,H90,  salts  are  described. 

G.  Y. 

Formation  of  Complex  Salts  with  Thio-acids.  II.  Thiol- 
malic  Acids  and  their  Salts.  Arthur  Rosenheim  and  Wilhelm 
Stabler  ( Ber 1905,  38,  2687 — 2690.  Compare  Rosenheim  and 
Davidsohn,  Abstr.,  1904,  i,  843  ;  Biilmann,  this  vol.,  i,  625). — Thiol- 
malic  acid  melts  at  150°  and  has  the  molecular  conductivity  /x  =  46’0 
with  v  —  32  or  /x  — 251*2  with  u^=2048  at  25°,  and  the  affinity  constant 
K—  0*0523.  It  forms  an  alcoholic  or  aqueous  solution,  neutral  to 
phenolphthalein,  on  addition  of  2  mols.  of  sodium  hydroxide,  and  for 
oxidation  requires  about  five  equivalents  of  iodine,  as  also  more  potass¬ 
ium  permanganate  than  is  necessary  for  its  conversion  into  dithiodi- 
malic  acid.  The  ethyl  ester,  C02Et*CH(SH)*CH2*C0oEt,  is  an  oil  which 
boils  with  partial  decomposition  at  246° ;  the  benzyl  ester  boils  and 
decomposes  at  250 — 280°.  The  mono-sodium ,  C4H504SNa,JH20,  and 
mono-ammonium  salts  are  crystalline  ;  the  di-alkali  salts  form 
vitreous  masses ;  the  crystalline  di-barium ,  C4H404SBa,JH20,  and 
di-zinc  salts  are  described  ;  the  tri-alkali  thiolmalates  form  amorphous, 
flocculent  precipitates.  Sodium  thiolmalate  in  neutral  aqueous  solution 
gives  with  cobalt  carbonate  a  brownish-red,  with  bismuth  carbonate 
a  yellow,  coloration.  On  dissolving  zinc  carbonate  in  aqueous  di¬ 
potassium  thiolmalate  and  evaporating  the  solution,  an  amorphous, 
hygroscopic  mass  is  obtained  ;  with  barium  chloride  in  aqueous  solu¬ 
tion,  this  forms  a  complex  barium  zinc  salt, 

Ba3Zn2(0H)(C4Hg04S)3,5H20, 

which  is  obtained  as  a  fiocculent,  white  precipitate.  G.  Y. 

Formaldehyde  and  Formate  Formation.  Friedrich  Auerbach 
(Ber.,  1905,  38,  2833 — 2836). — A  criticism  of  Euler  and  Euler’s 
paper  (this  vol.,  i,  633).  G.  Y. 

Action  of  Acetaldehyde  and  Acetone  on  Mercuric  Acetate. 
A.  Lasserre  (J.  Pharm .  Chim 1905,  [vi],  22,  246 — 249). — A  cold 
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aqueous  solution  of  mercuric  acetate  is  reduced  by  the  action  of 
aliphatic  aldehydes,  paraldehyde,  acetals,  or  aldoses,  mercurous 
acetate  crystallising  from  the  solution  after  some  hours.  The  aliphatic 
alcohols,  acetone,  or  the  ketoses  have  no  such  reducing  action.  The 
compound  CMeHO,HgO,  obtained  by  the  addition  of  sodium  hydroxide 
to  a  solution  of  mercuric  acetate  and  acetaldehyde  at  0°,  is  a  pale  yellow 
powder,  deflagrating  at  180°,  soluble  in  solutions  of  mercuric  acetate, 
potassium  iodide,  sodium  thiosulphate,  or  hydrogen  sulphite,  and  insoluble 
in  water,  sulphuric,  acetic,  tartaric,  or  oxalic  acid  or  in  the  ordinary 
organic  solvents  (compare  Leys,  this  vol.,  ii,  655).  The  comp>ound 
COMe2,2HgO,  obtained  by  warming  an  alkaline  solution  of  mercuric 
acetate  and  acetone,  is  a  yellow  powder,  insoluble  in  water  and 
yielding  acetone  on  distillation  with  dilute  phosphoric  acid  \  the  com¬ 
pound  (COMeEt)2,3HgO  is  similarly  obtained  from  methyl  ethyl 
ketone  (compare  Reynolds,  Abstr.,  1871,  561).  M.  A.  W. 

Action  of  Bases  on  Chloral  Hydrate.  Johannes  E.  Enklaar 
(Rec.  Trav.  chim .,  1905,  [ii],  24,  419—444.  Compare  Werner,  Trans., 
1904,  85,  1376,  and  Bottger  and  Kotz,  Abstr.,  1902,  i,  659). — The 
results  of  further  experiments  on  the  velocity  of  decomposition  of 
chloral  hydrate  by  calcium  hydroxide  in  the  presence  of  neutral  salts 
serve  to  show  that  the  second  explanation  of  the  mechanism  of  the 
reaction  already  suggested  by  the  author  (compare  this  vol.,  i,  170)  is 
the  correct  one,  namely,  the  salt  of  chloral  hydrate  which  is  first 
formed  is  highly  dissociated  in  solution,  and  the  complex  negative  ion 
breaks  down  into  chloroform  and  the  negative  ion  of  formic  acid,  accord¬ 
ing  to  the  equations  CC13*CH(0H)2  +  KOH  CCly*CH(OH),OK + 

H20;  CCl3-CH(OH)-OK  ^  CCVCH(OH)-0-  +K;  CCyCH(OH)-0~ 

CHC13  4-  CHO’O-.  That  chloral  hydrate  is  a  feeble  acid  and  there¬ 
fore  capable  of  forming  salts  is  shown  by  the  fact  that  it  has  a 
specific  conductivity  of  6*57  to  5*73  x  10" 6  in  Nj  100  solution  at 
0  65u,  the  corresponding  values  for  calcium  formate  and  calcium 
hydroxide  being  522*9  x  10 "6  and  1372  x  10~c  respectively,  the  con¬ 
ductivity  of  water  being  2*5  to  2*4  x  10“°.  M.  A.  W. 

Transformations  of  the  Isomeric  Trithioaldehyd.es.  J.  E. 

Suyver  [Rec.  Trav.  chim.>  1905,  [ii],  24,  377 — 403.  Compare  Baumann 
and  Fromm,  Abstr.,  1891,  1010). — a-Trithioaldehyde  (m.  p.  100 — 101°) 
is  not  transformed  into  the  /Lisomeride  (m.  p.  125 — 126°)  by  the  action 
of  heat,  for  it  is  unchanged  after  heating  at  140°  for  24  hours,  but 
certain  catalytic  agents,  such  as  hydrogen  chloride,  iodine,  zinc 
chloride,  acetyl  chloride,  ethyl  iodide,  Beckmann’s  mixture,  or  sulphur 
trioxide  or  sulphonyl  chloride  dissolved  in  chloroform,  acting  on  the 
substance  either  fused  or  in  solution,  convert  it  into  the  /3-isomeride  to 
the  extent  of  from  89  to  98  per  cent.,  and  the  reaction  is  a  balanced 
one,  for  /3-trithioaldehyde  is  transformed  into  the  a-isomeride  to  the 
extent  of  from  11  to  2  per  cent,  under  similar  conditions.  It  was 
not  possible  to  separate  the  two  isomerides  in  the  equilibrium  mixtures 
by  the  action  of  solvents,  as  the  solubility  of  each  compound  in  the 
ordinary  organic  solvents  is  the  same ;  the  composition  of  the  mixtures 
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was  therefore  determined  by  comparing  their  solidifying  points  with 
those  of  mixtures  containing  known  proportions  of  the  two  isomerides. 
tt-Trithiobenzaldehyde  (m.  p.  166 — 167°)  is  converted  into  the 
/3-isomeride  (in.  p.  225 — 226°)  to  a  small  extent  on  heating,  to  the 
extent  of  2'9  per  cent,  on  boiling  in  benzene  solution  at  81°,  or  to 
17 ‘4  per  cent,  in  toluene  at  111°;  such  catalytic  agents  as  acetyl 
chloride,  hydrogen  chloride  in  alcoholic  solution,  or  sulphur  trioxide 
or  iodine  in  chloroform  solution  completely  convert  the  a-compound 
into  the  8-isomeride ;  whilst  Beckmann’s  mixture,  or  a  solution  of 
iodine  in  carbon  bisulphide,  toluene,  or  benzene,  effects  a  partial  con¬ 
version.  The  transformation  of  a-trithiobenzaldehyde  into  the 
/3-isomeride  is  not  a  reversible  reaction,  and  the  relative  proportion 
of  the  two  isomerides  in  the  final  mixtures  is  determined  by  extrac 
tion  with  benzene,  in  which  solvent  the  a-isomeride  is  soluble  to  the 
extent  of  6  "08  parts  in  100  parts  of  solvent  at  25°,  whilst  the 
/3-isomeride  is  practically  insoluble.  M.  A.  W. 

Ketone  and  Aldehyde  Reactions.  Pavel  Iw.  Petrenko- 
Kritschenko  [with  Eugen  Eltschaninoff,  E.  Kestner  and  Th. 
Dolgopoloff]  ( Annalen ,  1905,  341,  150 — 171). — The  velocity  of  the 
reaction  of  various  aliphatic,  aromatic,  and  cyclic  saturated  ketones 
and  aldehydes  with  phenylhydrazine  and  potassium  hydrogen  sulphite 
lias  been  measured.  The  results  have  been  previously  published 
(Abstr.,  1903,  i,  440,  and  this  vol.,  i,  354).  K.  J.  P.  0. 


Compounds  of  Ketones  and  Aldehydes  with  Mercuric 
Oxide.  S.  M.  Auld  and  Arthur  Hantzsch  (Ber.,  1905,  38, 
2677 — 2685). — Trimercuridiacetone  hydroxide, 

0/CMe(OH)-CH(Hg-OHK 
u  XJMe(OH)  -CH(Hg-OH)^  b’ 

is  formed  by  the  action  of  freshly  precipitated  mercuric  oxide  on 
acetone  in  aqueous  solution  in  presence  of  baryta  (compare  Reynolds, 
this  Journal,  1871,  24,  561).  The  baryta  is  precipitated  by  means  of 
carbon  dioxide,  the  excess  of  the  latter  removed  by  a  current  of  air, 
and  the  filtrate  evaporated,  when  the  product  is  obtained  as  a  sticky 
syrup,  which  dissolves  in  much  water,  forming  a  clear,  almost  colour¬ 
less  solution.  This  has  a  slight  alkaline  reaction  and  the  electrical 
conductivity  p^O'OlS  with  u=256  or  p  =  0  022  with  ^  =  512  at  18°, 
The  haloid  salts  are  formed  by  carefully  adding  hydrogen  haloids  to 
the  aqueous  solution  of  the  hydroxide.  The  dichloride ,  C(.  H10O2Hg3Cl2, 
forms  a  colourless  powder,  which  becomes  yellow  when  heated,  melts 
at  about  110°,  is  easily  soluble  in  pyridine  or  aniline,  but  only  spar¬ 
ingly  so  in  alcohol,  and  is  almost  insoluble  in  water  ;  the  platinichlor- 
ide,  C(jTT10O3Hg3,PtCl6,  forms  an  amorphous,  brown  precipitate  and 
detonates  at  178°;  the  dibromide  crystallises  in  small,  white  needles 
and  melts  at  127°  j  the  di-iodide ,  formed  by  the  action  of  cold  acetic 
acid  on  a  mixture  of  the  hydroxide  and  potassium  iodide,  crystallises 
in  small  needles  and  melts  at  104°  ;  the  picrate , 


2C,JH1AHga.C«H807N3.6H80, 

forms  small,  yellow  crystals,  is  easily  soluble  in  hot  water,  and  has  the 


ORGANIC  CHEMISTRY. 


743 


electrical  conductivity  p  =  0*042  with  u  =  1100  at  25°.  On  adding 
concentrated  hydrogen  haloids  or  strong  oxy-acids  to  the  hydroxide, 
immediate  decomposition  to  acetone  and  the  mercuric  salt  takes  place, 
but  if  a  slight  excess  of  hydrochloric  acid  having  v  =  40  is  added  to 
a  solution  of  the  base  with  u  — 512,  the  reaction  takes  place  more 
slowly,  and  the  solution  has  the  electrical  conductivities  ^  =  0*00213, 
0*00214,  0*00200,  0*00195,  0*00191,  and  0*00187  respectively  1,  3,  6, 
8,  12,  and  25  minutes  after  mixing. 

The  action  of  bromine  in  potassium  bromide  solution  on  the  aqueous 
solution  of  the  base  leads  to  the  formation  of  mercuric  dibromide  and 
t^s-dibromoacetone,  which,  on  prolonged  shaking  of  the  mixture,  is 
converted  into  methylglyoxime. 

Reynolds’  insoluble  polymeride  of  trimercuridiacetone  hydroxide 
(loc.  cit.)  is  formed  by  the  action  of  alkali  hydroxides  or,  more  slowly, 
of  salts  or  of  sunlight  on  the  aaueous  solution  of  the  base.  The  action 
of  boiling  aqueous  alkali  hydroxides  on  the  base  or  its  polymeride 
leads  to  the  formation  of  acetone  and  acetonemercarbide, 

COMe*C(IHg20)*Hg*OH, 

which  is  identical  with  Hofmann’s  compound  (Abstr.,  1898,  i,  635). 
Acetophenone  and  mercuric  oxide  interact  only  on  prolonged  digestion 
at  100°  to  form  a  yellow,  insoluble  product  which,  on  treatment  with 
hydrochloric  acid,  yields  acetophenone  and  mercuric  chloride. 

The  action  of  mercuric  oxide  on  acetaldehyde  in  slightly  alkaline 
solution  leads  to  the  formation  of  a  colourless  solution  which  probably 
contains  trimereuridialdehyde  hydroxide,  as  it  is  indifferent  towards 
phenylhydrazine,  hydroxylamine,  or  rosaniline  decolorised  by  sulph¬ 
urous  acid.  The  base  cannot  be  isolated,  as  it  changes  more  easily 
than  the  acetone  compound  into  the  polymeride ,  (C4HsO0Hg3)tT,  which 
is  formed  immediately  as  a  white  powder  by  warming  a  dilute  solution 
of  acetaldehyde  with  a  solution  of  mercuric  chloride  made  alkaline 
with  potassium  hydroxide.  This  may  be  used  as  a  test  to  detect  the 
presence  of  small  quantities  of  acetaldehyde  (1  in  6000  aq.).  The 
polymeride  decomposes  without  melting  at  about  100°,  is  practically 
insoluble  in  all  organic  solvents,  and  is  decomposed  by  hydrochloric 
acid,  but  not  by  dilute  acetic  acid,  with  formation  of  acetaldehyde  and 
mercuric  chloride.  G.  Y. 


Complex  Compounds  of  a-Dioximes.  Leo  Tschuciaeff  (Zeit. 
anorg.  Chem .,  1905,  46,  144 — 169). — The  a-dioximes  differ  from  all 
others  in  reacting  with  nickel,  cobalt,  iron,  platinum,  palladium,  and 
copper  salts  to  form  stable  salts,  called  by  the  author  dioximines. 


The  nickel  derivative  of  dimethylglyoxime,  nickel  dimethylglyoximinef 


/CMelNON  /CMelNOHX 
^CMe:NO/NACMe:HOHy’ 


is  obtained  as  a  scarlet,  crystalline  pre¬ 


cipitate  on  adding  a  hot  saturated  alcoholic  solution  of  dimethyl¬ 
glyoxime  to  one  of  nickel  acetate.  It  is  almost  insoluble  in  water, 
slightly  soluble  in  alcohol,  ether,  benzene,  glacial  acetic  acid,  or  pyridine. 
It  can  be  sublimed  undecomposed  and  is  very  stable  towards  most 
reagents.  Alkali  hydroxides  and  ammonia,  alkali  and  ammonium 
carbonates,  and  hydrogen  sulphide  do  not  attack  it ;  ammonium 
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sulphide  acts  only  slowly.  Weak  acids  have  no  action,  but  with  strong 
acids  the  reversible  reaction,  C8Hu04N4Ni  +  2HX  ^  2C4H802N2  + 
NiX2,  takes  place.  The  remaining  glyoximines  described  closely 
resemble  the  nickel  compound. 

Nickel  methylethylglyoximine ,  C10H]8O4N4Ni,  forms  brownish-red, 
prismatic  crystals  and  melts  at  about  280°.  Nickel  methylpropyl- 
glyoximine,  C12H2204N4Ni,  is  obtained  by  digesting  nickel  acetate  with 
the  oxime  in  aqueous  alcoholic  solution.  It  forms  orange-red  crystals 
and  melts  at  about  144°.  It  is  even  more  soluble  than  the  preceding 
compounds  in  organic  solvents  *  the  solution  in  benzene  shows  a 
freezing  point  corresponding  with  the  above  molecular  weight. 
Nickel  methyli&obutylglyoximine ,  C14H2604N4Ni,  forms  orange-red  needles 
and  melts  at  160°.  Nickel  diphenylg lyoximin e ,  C24H2204N4Ni,  formed 
from  nickel  acetate  and  a-benzildioxime,  melts  and  decomposes  at 
300°.  Nickel  ditolylglyoximine ,  C32Ha0O4N4Ni,  is  somewhat  more 
soluble  than  diphenylglyoximine  in  organic  solvents  ;  it  forms  brownish- 
red  prisms.  Nickel  carbethoxylmethylglyoximine ,  C12Hls08N4Ni,  forms 
dark  brownish- violet  needles,  melts  at  202*5 — 203*5°,  is  fairly  soluble 
in  organic  solvents,  and  sublimes  when  heated  in  a  vacuum.  It  is 
more  easily  attacked  by  reagents  than  the  remaining  glyoximines. 

The  platinoglyoximines  are  all  crystalline,  closely  resemble  the  nickel 
glyoximioes,  and  are  formed  by  adding  a  boiling  acetic  acid  solution 
of  the  glyoxime  to  a  boiling  aqueous  solution  of  potassium  platino- 
chloride  or  platinum-m-dichlorodipyridine,  and  after  addition  of 
ammonium  acetate  digesting  for  a  time  on  the  water-bath.  The 
platinodioximiues  are  even  more  stable  than  the  nickel  compounds  \ 
as  in  the  case  of  the  latter,  potassium  cyanide  appears  to  be  the 
only  reagent  which  easily  and  completely  decomposes  them  with 
separation  of  free  dioxime.  They  are  soluble  in  dilute  alkalis  and  take 
up  bromine  to  form  dibromides.  In  a  vacuum  they  can  be  sublimed 
without  decomposition. 

Platinomethylethylglyoximine ,  C10HlsO4N4Pt,  forms  dark  brown 
needles.  Platini  methylethylglyoximine  bromide ,  C10H18O4N4PtBr2,  is 
formed  when  bromine  is  added  to  the  preceding  compound  in 
chloroform  solution.  It  separates  as  a  brown,  crystalline  powder, 
moderately  soluble  in  most  organic  solvents,  very  slightly  soluble  in 
water.  It  hs  very  stable  towards  acids,  but  is  reduced  by  hydrogen 
sulphide.  Platinomethylpropylglyoximiney  C12H2204N4Pt,  has  a  normal 
molecular  weight  in  benzene  solution,  and  forms  brown  needles  which 
melt  at  252°. 

Platinomethylisobutylglyoximine ,  C14H2ti04N4Pt,  melts  at  about  220°. 
Platinodiphenylglyoximine ,  C2SH2204N4Pt,  is  best  obtained  by  digesting 
platinum-c^Vdichlorodipyridine  with  a-benzildioxime  in  aqueous  acetic 
acid  solution.  It  forms  reddish-brown  needles  which  are  decomposed  by 
heating  to  a  high  temperature,  are  only  very  slightly  volatile  even  in 
a  vacuum,  and  dissolve  very  sparingly  in  organic  solvents. 

Palladomethylethylglyoximine ,  C10H18O4iSr4Pd,  prepared  from 
palladium  ammonium  chloride  and  metkylethylglyoxime,  forms  canary- 
yellow  needles  which  melt  and  decompose  at  about  290°  but  can 
be  sublimed  unchanged  in  a  vacuum.  Palladomethytyropylglyoximine , 
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Ci2H2204N4Pd,  melts  at  176 — 177°.  Palladodiphenylglyoxbnine ,  pre¬ 
pared  by  adding  a  concentrated  aqueous  solution  of  palladium 
ammonium  chloride  to  a  solution  of  a-benzildioxime  in  pyridine,  has 
not  been  further  examined. 

Cupric  dimethyl glyoximine,  CgH1404N4Cu,  forms  dark  crystals  which 
are  soluble  in  water  and  most  other  solvents  to  dark  brown  solutions. 
It  decomposes  on  beating  at  200°,  and  cannot  be  sublimed  in  a  vacuum 
without  decomposition.  It  is  less  stable  towards  reagents  than  the 
corresponding  nickel,  platinum,  and  palladium  compounds. 

Bivalent  iron  does  not  appear  to  form  simple  compounds  like  those 
given  by  the  preceding  four  metals.  Complex  compounds  are  easily 
obtained  which  contain  the  dioxime  group  in  combination  with  bases 
like  pyridine.  A  number  of  these  have  been  prepared  qualitatively 
from  a-dioximes  which  contain  both  hydroxyls  in  the  m-position. 
Ferrodipyridinemethylglyoximine ,  CO0H28O4N6Fe,  prepared  by  the  action 
of  a  concentrated  aqueous  solution  of  ferrous  sulphate  on  an  alcoholic 
solution  of  methylethylglyoxime  to  which  excess  of  pyridine  has  been 
added,  forms  brownish-red,  dichroic  prisms  easily  soluble  in  pyridine, 
more  sparingly  in  alcohol,  chloroform,  or  benzene,  scarcely  at  all  in  water. 

Cobaltous  dioximines  have  not  yet  been  prepared  in  a  pure  condition, 
but  strongly  basic  complex  cobaltic  dioximines,  which  contain  besides 
the  dioximine  group  also  ammonia  or  other  base,  are  easily  obtained. 
Cobaltodiamminedimethylglyoximine  chloride , 

(C8H1404N4Co,2NHa)CI,5H20, 

is  formed  by  the  action  of  roseopentamminecobaltic  chloride  or 
purpureocobaltic  chloride  on  dimethylglyoximine.  The  electrical  con¬ 
ductivity  shows  that  the  compound  must  be  grouped  with  the  tetram- 
mine  bases  of  the  general  formula  (Co,4C1X2)X\  It  forms  yellowish 
brown  crystals  easily  soluble  in  hot  water,  very  sparingly  soluble  in 
alcohol  or  ether. 

The  base  (CsH1404N4Co,2NH3)OH  is  obtained  in  solution  by  the 
action  of  silver  hydroxide  on  a  concentrated  solution  of  the  hydro¬ 
chloride.  It  is  strongly  alkaline.  The  nitrate ,  CsH20O7N7Co,  formed 
by  interaction  of  the  hydrochloride  and  sodium  nitrate,  crystallises  in 
anhydrous,  yellow  needles.  The  sulphate ,  [C8H20O4NGCo]2SO4,  forms 
thick,  microscopic,  yellow  tablets ;  according  to  molecular  weight  and 
conductivity  experiments,  it  dissociates  into  three  ions. 

A  comparison  of,  for  instance,  a  platinodioximine  with  Peyrone’s  salt, 
Pt,2NH3Cl2,  shows  that  in  the  dioximine  the  two  XO  groups  corre¬ 
spond  with  the  two  chlorine  atoms,  and  the  two  NOH  groups  with  the 
two  ammonia  molecules.  The  two  NO  groups  play  the  part  of  a 
dibasic  acid,  and  the  two  NOH  groups  the  role  of  a  diacid  base. 
According  to  Werner’s  theory,  the  NO  groups  are  to  be  regarded  as 
attached  to  the  platinum  by  major,  the  NOH  groups  by  minor, 


valencies 


:no 


>pt< 


.-NOH: 


’NO^"  ^  u  xNOH"  Similar  expressions  may  be  used  for  the 

dioximines  of  the  other  metals  mentioned  above.  The  dibromide, 
C8H1804N4Br2Pt,  which  appears  to  be  analogous  with  Gerhardt  and 
Cleve’s  compounds  (Pt,2NH3X4),  may  be  deduced  in  corresponding 
manner  from  the  quadrivalent  platinum  atom  with  the  co-ordination 
number  six. 


3  h 
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If  it  is  assumed  that  in  the  dioximine  molecule  not  only  the  NO  but 
also  the  NOH  residue  is  in  direct  union  with  the  metal,  then  the 
assumption  must  also  be  made  that  in  these  compounds  cyclic  atomic 
unions  are  present.  Thus  the  construction  of  the  dioximines  may 
possibly  be  expressed  by  one  of  the  following  formuhe  : 

T  r-c=n<a  ^  jsto=or  TT  r-c:n<a  „noh:c-r 

I.  i  ^>Me<^  1  II.  i  ^>Me<  i 

R*c:isroH-'  '-nohic-b*  r*c:nck  "NOh:c«b 

The  stability  of  the  dioximines  is  consistent  with  a  cyclic  formula. 

D.  H.  J. 


Formation  of  Isodynamic  Glucosides  with  reference  to  the 
Theory  of  Isomeric  Change  and  the  Selective  Action  of 
Enzymes.  Preparation  of  /3-Methylglucoside.  E.  Frankland 
Armstrong  and  S.  L.  Courtauld  (iVoc.  Physiol.  Soc .,  1905,  iv  ;  J. 
Physiol.,  33). — Use  is  constantly  made  of  the  stereoisomeric 
glucosides  as  test  materials  in  studying  enzyme  action,  and  it  is 
important  to  be  able  to  prepare  them  easily.  The  following  method 
renders  /3  methyl  glucoside  readily  obtainable.  When  solid  anhydrous 
a-glucose  is  dissolved  in  dry  methyl  alcohol  containing  dry  gaseous 
hydrogen  chloride,  it  is  rapidly  changed  into  a  mixture  of  nearly 
equal  parts  of  a-  and  /8-glucose,  which  then  undergo  etherification, 
yielding  a  mixture  of  the  two  glucosides  in  nearly  equal  amounts.  If 
the  solution  is  neutralised  before  the  further  slow  conversion  of  the 
/3-methyl  glucoside  into  the  more  stable  a-isomeride  can  take  place, 
and  the  solvent  is  removed,  a  mixture  of  the  two  glucosides  is 
obtained.  The  a-glucoside  is  then  best  destroyed  by  fermenting  it 
with  Hansen's  Saccharomyces  intermedians ,  and  the  pure  /8-compound 
is  left.  Of  this,  230  grams  can  be  obtained  from  500  of  dextrose.  The 
a-isomeride  is  best  prepared  by  Fischer’s  method,  namely,  by  using 
less  acid  and  heating  until  an  equilibrated  mixture  of  the  two 
glucosides  is  obtained  ;  this  contains  77  per  cent,  of  the  a-compound. 
After  the  greater  part  of  this  has  crystallised  out,  the  mother  liquors 
may  again  be  heated  so  as  to  convert  part  of  the  /3-glucoside  into  the 
a-form ;  this  may  finally  be  purified  from  traces  of  the  /3-compound  by 
treatment  with  emulsin.  W.  D.  H. 

Facosephenylosazone.  W.  Mayer  and  Bernhard  Tollens  (Per., 
1905,  38,  3021 — 3022.  Compare  Miither  and  Tollens,  Abstr.,  1904, 
i,  226). — Pure  fucosephenylosazone  melts  at  177*5°,  and  is  undoubtedly 
the  antipodal  isomeride  of  rhodeosephenylosazone.  It  is  best  prepared 
by  Votocek’s  method  (Abstr.,  1904,  i,  975),  the  mixture  being 
heated  for  l-£  hours.  The  products  of  low  melting  point  described 
previously  were  mixtures  of  hydrazone  and  osazone.  J.  J.  S. 

Cellulose.  Hans  Riesenfeld  and  F.  Taurke  (Per.,  1905,  38, 
2798 — 2800). — A  specimen  of  wood  cellulose  was  insoluble  in 
Schweizer’s  reagent,  but  dissolved  in  an  ammoniacal  solution  of  cupric 
carbonate.  Salts,  acids,  water,  or  alcohol  yielded  precipitates  with  the 
solution.  Metallic  zinc,  cadmium,  aluminium,  and  lead  completely 
precipitated  the  cellulose  as  well  as  the  copper,  whereas  iron,  nickel, 
and  tin  were  without  action. 
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When  heated,  the  solution  produced  a  brownish- black  precipitate, 
containing  about  56  per  cent,  of  copper  and  23 — 26  per  cent,  of 
cellulose.  J.  J.  S. 

Mutual  Solubilities  of  Diethylamine  and  Water.  Robert 
Tabor  Lattey  ( Phil.  Mag 1905,  [vi],  10,  397 — 399.  Compare 
Guthrie,  Abstr.,  1885,  339). — Diethylamine  and  water  form  a  pair  of 
liquids  which  are  completely  miscible  below  a  certain  temperature, 
above  which  they  become  partially  miscible.  In  the  following  table 
the  temperatures  of  separation  of  various  mixtures  are  given  : 

Per  cent,  amine  .  21*73  22  65  25*04  25*06  28*60  30*93  34*03  38*18 

Temperature  of  separation.  154*5°  151*7°  147*5°  147*0°  144*4°  144*0°  143*2°  143*5 

Per  cent,  amine  .  39*63  45*78  48*89  51*71  54*24  54*78  58*59  58*99 

Temperature  of  separation.  143*5°  144*15°  145*0°  146*8°  148*5°  150*3°  152*3°  156*0° 

The  critical  temperature  is  143*5°  and  the  critical  concentration  of 
the  amine  37*4  per  cent,,  whereas  the  older  experiments  of  Guthrie 
give  121°  and  19  per  cent. 

It  was  found  that  trustworthy  data  could  only  be  obtained  when 
the  liquids  were  heated  in  Jena  glass  tubes,  and  the  inaccuracy  of 
Guthrie’s  observations  is  attributable  to  the  solvent  action  of  the 
liquid  on  the  glass  of  the  apparatus  used.  H.  M.  D. 

Constitution  of  Ammonium  Salts.  John  C.  Cain  ( Ber .,  1905, 
38,  2715 — 2716). — The  author  discusses  the  reactions  of  dibromides 
of  tertiary  amines  (compare  Hantzsch,  this  vol.,  i,  576),  the  action  of 
hypochlorous  acid  on  trimethylamine,  and  the  action  of  hydrogen 
chloride  on  trimethylamine  oxide,  from  the  standpoint  of  the  theory 
of  ammonium  salts  formerly  advanced  by  him  (Abstr.,  1904,  ii,  726). 

A.  McK. 

Supposed  Isomerism  of  Tetramethylammonium  Iodide 
Mercuricyanide.  S.  M.  Auld  and  Arthur  Hantzsch  (Ber.,  1905, 
38,  2685 — 2686). — Contrary  to  the  statement  of  Claus  and  Merck 
(Abstr.,  1884,  338),  only  one,  the  white,  tetramethylammonium  iodide 
mercuricyanide  is  formed  by  the  action  of  mercuric  cyanide  on  tetra¬ 
methylammonium  iodide  in  aqueous  solution.  If  these  salts  are 
allowed  to  interact  in  dilute  acetic  acid  solution  and  the  product 
boiled  with  water,  hydrogen  cyanide  is  evolved  and  two  salts  are 
formed  :  the  one,  2NMe4I,3HgI2,HgI’OH,  crystallises  from  acetone  in 
large,  deep  yellow  prisms,  melts  at  187 — 188°,  and  is  almost  insoluble 
in  water.  The  second,  2NMe4I,HgI2,HgI*OH,  forms  small,  yellow 
crystals,  melts  at  246°,  is  slightly  soluble  in  water,  and  easily 
decomposes  with  formation  of  mercuric  iodide.  G.  Y. 

Aminoethyl  Ether.  Ludwig  Knorr  and  Georg  Meyer  (Ber., 
1905,  38,  3129 — 3136.  Compare  Knorr,  Abstr.,  1904,  i,  854,  916,  938). 
— Aminoethyl  ether  has  the  sp.  gr.  0*8512  at  20°/4°,  nD  1*4101  at  20°, 
and  ntna  25*76.  The  picrolonate,  C4H11ON,C10H8O{iK4,  crystallises  in 
stout,  yellow  prisms  and  melts  and  decomposes  at  204°  ;  the  picrate , 
C4Hu0N,C6H307N3,  forms  stout,  yellow  crystals,  and  sinters  and  melts 
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at  122°  ;  the  hydrochloride ,  C4H11ON,HCl,  crystallises  in  shimmering, 
white  leaflets  and  is  deliquescent ;  the  platinichloride, 

(C4HnON)2,H2PtCl,, 

crystallises  in  long,  hair-like  needles  and  melts  and  decomposes  at 
192°.  The  carbamide ,  NH^OO’NH’OoH^OEt,  forms  an  oil  which 
solidifies  to  a  crystalline,  colourless  mass  when  cooled  and  stirred  with 
ether  ;  it  sinters  at  53°,  melts  at  56°,  and  is  very  soluble  in  water  or 
alcohol.  The  phenylcarbamide,  NHPh*CO’NH’C0H4’OEt,  crystallises 
from  a  mixture  of  benzene  and  light  petroleum  in  white  needles  and 
melts  at  68—70°.  The phenylthiocarbamide,  NHPh*CS*NH'C2H4*OEt, 
crystallises  from  alcohol  in  white  needles  and  melts  at  112°. 

Aminoethyl  ether  interacts  with  acetylacetone  with  development  of 
heat  and  formation  of  the  anhydride,  C9H]702Y,  which  forms  a  yellow 
oil  possessing  a  fruity  odour  and  boiling  at  254°  under  752  mm.  pressure. 
With  acetonylacetone,  aminoethyl  ether  interacts  to  form  the  pyrrole 


,  .  .  CHiCMe. 

derivative,  ^^.^^^>N*C2H4*OEt,  which  is  obtained  as  a  yellow  oil, 

boiling  at  225 — 226°  under  751  mm.  pressure  and  giving  the  pine- 
wood  reaction. 

Methylchloroethylamine  hydrochloride  (Marckwald  and  Frobenius, 
Abstr.,  1902,  i,  23)  can  be  prepared  by  heating  methylaminoethyl 
alcohol  with  fuming  hydrochloric  acid  at  160 — 170°;  the  aurichloride, 
C3H8NCJ,HAuC14,  crystallises  in  yellow  needles  and  melts  at  126°  ; 
the  bismuthoiodide  crystallises  in  purple,  hexagonal  prisms  and  melts 
at  208°. 


Methylbromoethylamine  hydrobromide,  prepared  by  heating  methyl¬ 
aminoethyl  alcohol  with  hydrobromic  acid  of  sp,  gr.  1*49  at  160°, 
crystallises  from  alcohol  and  sinters  and  melts  at  about  80°  (compare 
Marckwald,  loc.  cit.). 

Methylaminoethyl  ether ,  NHMe*CH2*CH.,*OEt,  is  formed  along  with 
methylethylenimine  and  dimethylpiperazine  by  the  action  of  alcoholic 
sodium  ethoxide  on  methylchloroethylamine  hydrochloride  or  methyl¬ 
bromoethylamine  hydrobromide  at  160°,  or  alone  by  the  action  of 
absolute  alcohol  on  the  amine  salts  at  160°.  It  is  obtained  as  a 
mobile  liquid,  which  boils  at  114 — 115°  under  744  mm.  pressure  and 
has  the  sp.  gr.  0*8363  at  20°/4°,  nD  1*4147,  and  ntna  30*82.  It  has  an 
amine-like  odour  and  an  alkaline  reaction,  and  is  miscible  in  all  pro¬ 
portions  with  water,  alcohol,  or  ether.  The  salts  are  easily  soluble, 
and  crystallise  only  from  concentrated  solutions  ;  the  aurichloride , 
C-HlaON,HAuCl4,  crystallises  in  long,  yellow  needles  and  melts  at 
127°;  the  platinichloride,  (C5H13ON)2,H2PtCl(5,  forms  needles  and 
melts  and  decomposes  at  208°  *  the  picrate ,  C-H130N,C6H307H3, 
crystallises  in  concentric  aggregates  of  prisms  and  melts  at  119°;  the 
picrolonate,  C5H13ON,C10HsO5N4,  crystallises  in  yellow  needles, 
blackens  at  109°,  and  melts  at  111°.  The  phenylthiocarbamide, 
NHPh,CS*NMe,CH2,CH2*OEt,  separates  from  alcohol  in  brown 
crystals  and  melts  at  78—80°. 

A  table  is  given  showing  the  melting  points,  sp.  gr.,  and  refractive 
indexes  of  amino-,  metliylamino-,  and  dimethylamino-ethyl  alcohol  and 
of  the  three  corresponding  ethers.  G.  Y. 
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Metastable  States  in  Reactions  between  Gaseous  and 
Solid  Substances.  Heinrich  Ley  and  G.  Wiegner  {Zeit. 
Elektrochem.,  1905,  11,  585 — 593). — When  copper  aminoacetate  is 
exposed  to  dry  ammonia  gas,  it  takes  np  two  molecules  of  ammonia. 
The  compound  has  a  dissociation  pressure  of  less  than  100  mm.  at 
the  ordinary  temperature,  notwithstanding  which  the  combination  of 
the  copper  aminoacetate  with  ammonia  at  atmospheric  pressure  takes 
place  at  first  extremely  slowly ;  after  a  considerable  period  of  induc¬ 
tion,  the  reaction  starts  suddenly,  and  then  goes  on  with  constant 
velocity  until  it  is  complete.  The  length  of  the  initial  period  depends 
on  the  dryness  of  the  salt;  a  trace  of  moisture  (other  than  water  of 
crystallisation)  diminishes  the  initial  period  very  considerably ;  for 
example,  the  reaction  began  after  63  hours  with  a  very  carefully  dried 
sample,  whilst  with  another  containing  water  of  crystallisation  it 
began  in  six  minutes.  During  the  initial  period,  nuclei  of  the 
ammonia  compound  appear  to  be  formed ;  these  can  sometimes  be  seen 
owing  to  the  difference  in  colour.  T.  E. 

Synthesis  of  Amino-acids.  V.  a-Amino-3-hydroxyvaleric 
Acid.  S.  P.  L.  Sorensen  ( Chem .  Centr .,  1905,  ii,  398 — 401  ;  from 
Compt,  read .  trav.  Labor .  Carlsberg ,  Copenhagen ,  1905,  6,  137 — 192. 
Compare  Abstr.,  1903,  i,  833). — Ethyl  sodiophthaliminomalonate,  on 
treatment  with  trimethylene  dibromide,  gives  ethyl  y-bromopropylphthal - 

iminomalonate ,  C3H0Br,C(CO2Et)2*N<^^Q^>CGH4;  from  this,  the  corre- 

CO 

sponding  acetyl  derivative,  0Ac*C3H6*C(C02Et)2*N<^Q^>C6H4,  may 

be  prepared  by  the  action  of  potassium  acetate. 

This  acetyl  derivative  on  hydrolysis  breaks  up  in  two  ways,  yielding 
as  the  chief  product  the  hydrochloride  of  a-amino-S-hydroxyvaleric  acid 
and  a  much  smaller  quantity  of  pyrrolidine-2-carboxylic  acid,  together 
with  some  glycine  hydrochloride. 

a -Amino-h-hydroxy valeric  acid ,  OH^CHgJ^CH^H^’COoHi,  crystal¬ 
lises  from  80  per  cent,  alcohol  in  colourless  needles  or  plates  and 
melts  and  decomposes  at  223 — 224°  (corn).  The  acid  is  readily 
soluble  in  water,  soluble  in  aqueous  alcohol,  slightly  soluble  in 
absolute  alcohol  and  acetone,  and  practically  insoluble  in  ether  or 
light  petroleum.  On  heating  at  195 — 200°,  it  yields  pyrrolidine-2- 
car  boxy  lie  acid,  together  with  other  decomposition  products.  A  35 
per  cent,  yield  of  this  acid  is  obtained  on  heating  with  concentrated 
hydrochloric  acid  at  150°. 

Glycine  is  very  readily  isolated  by  means  of  phosphotungstic  acid. 
The  same  reagent  may  also  be  used  for  the  separation  of  a-amino-S- 
hydroxyvaleric  acid  from  pyrrolidine-2-carboxylic  acid,  since  with  a 
5  per  cent,  solution  of  the  former  it  only  gives  a  crystalline  precipi¬ 
tate  of  white  needles  alter  24  hours,  whereas  with  the  latter,  in  0*5 
per  cent,  solution,  it  gives  at  once  a  characteristic  precipitate  con¬ 
sisting  of  short,  rhombohedral  prisms. 

In  the  esterification  of  a-amino-S-hydroxycarboxylic  acid  by  Fischer’s 
method,  a  portion  of  the  acid  is  transformed  into  pyrrolidine-2- 
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carboxylic  acid.  The  ester  is  only  partially  extracted  by  ether,  and 
when  a  mixture  of  the  esters  of  the  two  acids  is  distilled,  only  the 
pyrrolidinecarboxylic  ester  distils  unchanged,  the  ester  of  the  other 
acid  undergoing  complete  decomposition. 

Allylglycine  was  prepared  with  the  object  of  determining  whether  it 
could  be  converted  into  pyrrolidine-2-carboxylic  acid  : 

OH  *CH 

CH,:CH- OH..-C II (N H,)  -CO,l  I  — ►  CH,<NH^fl^c0  h  , 

but  the  conversion  was  not  achieved.  Allylglycine  forms  rhombo- 
hedral  plates ;  it  has  a  sweet  taste  and  melts  and  evolves  gas 
at  250 — 252°  (corr.)  ;  the  substance  is  fairly  soluble  in  water  and 
practically  insoluble  in  absolute  alcohol ;  it  is  not  precipitated  by 
phosphotungstic  acid,  although  after  24  hours  prismatic  crystals 
of  some  salt  are  deposited  which  are  readily  soluble  in  water  and  in 
alcohol.  P.  H. 


Oxidation  Products  of  G-lycylglycine.  Leo  Pollak  ( Beitr . 
chem .  Physiol .  Path.,  1905,7,  16 — 20). — Glycylglycine  (Fischer,  Abstr., 
1901,  i,  675),  when  oxidised  with  calcium  permanganate  at  0°,  yields 
oxalylaminoacetic  acid  (Kerp  and  Unger,  Abstr.,  1897,  i,  269),  which 
is  hydrolysed  by  hydrochloric  acid  into  oxalic  acid,  ammonia,  and 
probably  acetic  acid.  J.  J.  S. 


Preparation  of  Tauro cholic  Acid.  Ivar  Bang  [Beitr.  chem. 
Physiol.  Path.,  1905,  7,  148 — 149.  Compare  Hammarsten,  this  vol.,  i, 
33). — Pure  taurocholic  acid  may  be  obtained  from  ox-bile  by  the 
following  process.  The  bile  is  added  to  an  equal  volume  of  albumin, 
diluted  with  4  to  5  volumes  of  water  and  containing  hydrochloric  acid 
in  order  to  dissolve  globulins.  The  precipitated  albumin  taurocholate  is 
removed  and  washed  until  the  filtrate  no  longer  gives  Pettenkofer’s 
test  for  glycocholic  acid.  The  precipitate  is  mixed  with  2  per  cent, 
hydrochloric  acid,  well  shaken,  filtered,  and  the  filtrate  saturated  with 
sodium  chloride.  Any  small  amounts  of  albumin  are  removed  and 
the  clear  solution  mixed  with  ether  and  well  shaken,  when  the  tauro¬ 
cholic  acid  begins  to  crystallise.  J.  J.  S. 


Constitution  of  the  Pulminuric  Acids.  Celso  Ulpiani 
( Gazzetta ,  1905,  35,  ii,  7 — 18). — The  compound  (CHON)n,  obtained  by 
the  action  of  concentrated  ammonia  solution  on  the  peroxide  of  ethyl 
oximinoacetate  (compare  Ulpiani  and  Bernardini,  Abstr.,  1904,  i,  971), 

nh2-coo:no  W1 

is  shown  to  be  succinamide  dimtrosoperoxide,  JL«Jl~  .  When 

r  NH2-C0*C-N0 

boiled  with  concentrated  ammonia  solution,  it  yields  (1)  the  fulmin- 
uric  acid  obtained  by  Liebig  by  the  action  of  alkali  chlorides  on 
mercuric  fulminate,  to  which  the  authors  ascribe  the  constitution 


*C*N 

NOoHl^CNVCO’NHn ;  (2)  /Lisofulminuramide,  J:  \  *  ^>0, 

z  NH2*C(>C.]Sr 

and,  as  a  result  of  the  subsequent  hydrolysis  of  this  compound,  (3) 

/Ufsofulminuric  acid,  previously  obtained  by  Scholvien  (Abstr.,  1886, 

137)  by  the  action  of  dilute  sulphuric  acid  on  sodium  fulminate.  The 

first  step  in  the  action  of  ammonia  on  succinamide  dinitrosoperoxide  is 
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probably  the  formation  of  the  unstable  compound, 

nh2-co-c<^>no, 

which  subsequently  undergoes  further  changes,  yielding  the  compounds 
enumerated  above. 

/3-i s oFidminur amide,  C3H402N4,  separates  from  water  in  shining, 
prismatic  crystals  melting  at  175°,  has  a  neutral  reaction,  and  is 
practically  insoluble  in  organic  solvents.  On  boiling  with  alkalis,  it 
gives  up  ammonia,  but  it  is  stable  towards  mineral  acids.  When 
boiled  with  barium  hydroxide  solution,  it  is  completely  transformed 
into  barium  /3-isofulminurate  with  evolution  of  ammoflia,  and  it 
apparently  bears  the  same  relation  to  /3-iso fulminuric  acid  as  its 
isomeride  described  by  Ehrenberg  (Abstr.,  1885,  38)  does  to  isofulmin- 
uric  acid.  T.  H.  P. 


Imino- CC- dialky lbarbituric  Acids.  (5  : 5-Dialkylmalonyl- 
guanidines.)  Firma  Emanuel  Merck  (D.P.-P.  158890.  Compare 
Abstr.,  1904,  i,  380  ;  this  vol.,  i,  670 — 671). — Dialkylmalonyl  chlor¬ 
ides  react  with  guanidine  in  alcoholic  solution  without  the  application 
of  heat,  forming  iminodialkylbarbituric  acids  (dialkylmalonylguan- 
idines). 


5  :  5-Dielhyhnalonylguanidine,  NHI 


p<^NH-CO 


^>CEt.2,  forms  colour¬ 


less  needles  or  feathery  groups  of  crystals,  and  decomposes  without 
melting  when  heated.  The  dipropyl  and  dimethyl  derivatives  are 
similar.  Acids  readily  hydrolyse  them  to  the  corresponding  dialkyl- 
barbituric  acids.  C.  H.  D. 


Iminobarbituric  and  Barbituric  Acids.  Max  Conrad  ( Annalen , 
1905,  340,  310 — 325.  Compare  Michael,  Abstr.,  1887,  716  ;  Traube, 
Abstr.,  1900,  i,  416  ;  1901,  i,  54;  1904,  i,  632  ;  Merck,  Abstr.,  1904, 
i,  380;  this  vol.,  i,  671  ;  Fischer  and  Dilthey,  this  vol.,  i,  35). — In 
presence  of  sodium  ethoxide,  ethyl  cyanoacetate  and  carbamide  or  thio- 
carbamide  react  at  the  laboratory  temperature,  and  ethyl  alkyl-  or 
dialkyl-cyanoacetates  and  carbamide  when  warmed,  to  form  iminobar¬ 
bituric  and  substituted  iminobarbituric  acids.  These,  when  heated 
with  mineral  acids  or  formic  or  acetic  acid,  are  converted  into  the  corre¬ 
sponding  barbituric  acids.  At  the  laboratory  temperature,  ethyl  cyano- 
dialkylacetates  and  carbamide  react  in  presence  of  sodium  ethoxide  to 
form  cyanodialkylacetylcarbamides.  4-Iminomalonylthiocarbamide 
(4-amino-6-oxy-2-thiopyrimidine)  does  not  melt  at  310°.  4-Imino- 
malonylguanidine  (2  :  4-diamino-6-oxypyrimidine)  melts  and  decom¬ 
poses  at  286°.  4-Iminomalonyl-3-methylcarbamide  (4 -amino-2  :  6-di- 
oxy-3-methylpyrimidine)  crystallises  in  hexagonal  leaflets  and  melts  and 

decomposes  at  305°.  Malonylmethylcarhamide ,  CH2<^£q _ 

forms  colourless  crystals,  melts  at  133°,  and  gives  the  viol  uric  acid 
reaction  with  potassium  nitrite.  i-Imino-b-propylmctlonylcarbamide , 

CHPr^QQ^^^  crystallises  in  glistening,  white  leaflets, 


■NH' 


melts  and  decomposes  above  300°,  is  soluble  in  hot  alcohol  or  glacial 
acetic  acid,  and  has  both  acid  and  basic  properties. 
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4'7mmo-5  :  5- diethylmalonylcarbamide  (imino  veronal), 

crystallises  from  water  in  colourless  prisms,  melts  and  decomposes  at 
295°,  and  is  soluble  in  aqueous  alkali  hydroxides  or  acids;  the  hydro¬ 
chloride ,  C8H1302N3,RC1,  is  crystalline. 

Ethyl  cyanoethylpropylacetate  [ a-cyano-a-ethylvalerate\ 

CN-CEtPr-C02Et, 

formed  by  the  action  of  ethyl  iodide  and  sodium  ethoxide  on  ethyl 
cyanovalerate,  boils  at  226 — 229°  and  has  a  sp.  gr.  0*952  at  15°.  4- 

Imino-5-ethyl-5-propylmalonylcarbamide ,  CEtPr<CQQ^^ 

melts  and  decomposes  at  301°. 

Ethyl  dipropylcyanoacetate  \a-cyano-a-propylvalerate] , 


CN-CPro-C0.2Et, 


prepared  by  adding  propyl  iodide  to  a  solution  of  ethyl  cyanoacetate  in 
alcoholic  sodium  ethoxide,  is  purified  from  ethyl  cyanoacetate  and 
cyanovalerate  by  treatment  with  concentrated  aqueous  ammonia,  with 
which  the  latter  form  soluble  amides.  It  boils  at  241 — 242°  and  has  a  sp. 
gr.  0*937  at  16°/15°.  4 -Imino-5  :  5-dipropylmalonylcarbamide, 

CP,,<g~>™>  ■ 

crystallises  in  short  prisms  and  melts  and  decomposes  at  305°. 
Diprapylbarbituric  acid  melts  at  166°  (m.  p.  145°;  Eischer  and 
Dilthey,  loc.  cit.).  ^-Imino-5  \5-dibenzylmalonylcarbamide, 

C(CH2Ph)2<gg^:g|>CO, 

melts  and  decomposes  at  295°,  and  is  soluble  in  dilute  hydrochloric 
acid,  from  its  solution  in  which  it  is  precipitated  on  addition  of 
ammonia. 

4-Imino-5  :  5-diethylmalonylguanidine,  CEt.2<^QQ^^ 

formed  by  warming  guanidine  hydrochloride  with  ethyl  cyanoethyl- 
butyrate  and  sodium  ethoxide  in  alcoholic  solution,  crystallises  in  long 
prisms  and  melts  and  decomposes  at  297°  (compare  Merck,  this  vol.,  i, 
670).  A-Imino-5 -ethyl-5  -propyhnalonyl guanidine,  when  boiled  with 
dilute  hydrochloric  acid,  is  converted  into  5 -ethyl -5-propylmalonyl- 

guanidine,  CEtPr<^QQ, 

■NH>C:NH’  which  crystallises  in  long,  colour¬ 
less  needles,  and  when  boiled  with  nitric  acid  or  heated  with  hydro¬ 
chloric  acid  at  120  — 140°  yields  5-ethyl-5-propyl barbituric  acid. 

^-Imino-5  :  5-diethylmalonylthiocarbamide,  CEty^QQ^^ 

crystallises  in  yellow  prisms,  melts  and  decomposes  at  255°,  and  is 
converted  by  boiling  dilute  hydrochloric  acid  into  2-thio-5  :  5-diethyl- 
barbituric  acid.  This  is  oxidised  by  boiling  nitric  acid  of  sp.  gr.  1*22 
to  5  :  5-diethylbarbituric  acid.  G.  Y. 


Iminodialkylmalonylalkyl-  and  Iminodialkylmalonylphenyl- 
carbamides.  Max  Cone  ad  and  A.  Zart  ( Anmden ,  1905,  340, 
326 — 335.  See  preceding  abstract). — k- lmino-\ -methyl-5  \  5-diethyl- 
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barbituric  acid ,  C  is  formed  by  boiling  4-imino- 

5  :  5-diethylmalonylcarbamide  with  methyl  iodide  and  sodium  ethoxide 
in  alcoholic  solution.  It  crystallises  in  rhombic  leaflets,  melts  at  258°, 
is  converted  into  1 -methyl-5  :  5-diethylbarbituric  acid  (Fischer  and 
Dilthey,  this  vol.,  i,  36)  when  boiled  with  dilute  mineral  acids,  and 
when  heated  with  alcoholic  sodium  ethoxide  in  a  sealed  tube  at 
150 — 160°  is  decomposed  into  ammonia,  carbon  dioxide,  and  cyano- 
ethylbulyrometkylamide ,  CN*CEt2*CONHMe,  which  crystallises  in  long 
prisms  and  melts  at  102°. 

4- 1 mino-3 -methyl-5  :  5-diethylbarbituric  acid , 

OEt;<gfH>'^>CO, 

is  formed  by  warming  methylcarbamide  or  acetylmethylcarbamide 
with  ethyl  cyanoethylbutyrate  and  sodium  ethoxide  in  alcoholic  solu¬ 
tion.  It  crystallises  in  needles,  melts  at  145°,  and  yields  1-methyl- 
5  :  5-diethylbarbituric  acid  when  boiled  with  dilute  mineral  acids,  and 
c3Tanoethylbutyramide,  melting  at  121°,  when  heated  with  sodium 
ethoxide. 

4- Methylimino-\ -methyl-5  :  5-diethylbarbituric  acid , 

is  obtained  by  boiling  4-imino-l-methyl-5  :  5-diethylbarbituric  acid  with 
methyl  iodide  and  sodium  ethoxide  in  absolute  alcoholic  solution  for 
8  hours  in  a  reflux  apparatus.  It  crystallises  in  hexagonal  plates, 
melts  at  212°,  and  is  hydrolysed  by  boiling  dilute  hydrochloric  acid 
with  formation  of  methylamine  and  1 -methyl-5  : 5-diethylbarbituric 
acid. 

4:-Imino-\  :  3 -dimethyl-5  :  5-diethylbarbituric  acid , 

'  ce,<W£>co, 

is  formed  by  heating  the  sodium  salt  of  4-imino-3-methyl-5  : 5-diethyl- 
barbituric  acid  with  methyl  iodide  or  methyl  sulphate  in  aqueous 
alcoholic  solution.  It  crystallises  in  hexagonal  leaflets,  melts  at  40°, 
and  forms  a  crystalline  hydriodide  and  a  platinichloride , 

(O10TIi'j'N3)2,H2PtCl6, 

which  crystallises  in  short,  orange  prisms.  When  heated  with  hydro¬ 
chloric  acid  in  a  sealed  tube  at  120°,  it  yields  1  :  3- dimethyl-5  :  5-diethyl¬ 
barbituric  acid,  which  forms  prismatic  crystals  and  melts  at  38°. 

4- Imino-\-phenyl-5  :  5-die'hylbarbituric  acid , 

OE.,<g™)S>CO, 

formed  by  warming  phenylearbamide  with  ethyl  cyanoethylbutyrate 
and  sodium  ethoxide  in  alcoholic  solution,  crystallises  in  glistening, 
white  prisms,  melts  at  222°,  and  when  boiled  with  20  per  cent,  hydro¬ 
chloric  acid  is  converted  into  1  -phenyl-5 :  5-diethylbarbituric  acid 
melting  at  175°  (m.  p.  197°;  Fischer  and  Dilthey,  loc.  cit).  When 
heated  with  sodium  ethoxide,  4-io»ino-l-phenyl-5  :  5-diethylbarbituric 
acid  is  hydrolysed  to  cyanoeth>flhutyr anilide,  CN’CEt/COYHPh, 
which  crystallises  in  long,  delicate  needles  and  melts  at  122°. 

G.  Y. 
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Cyanodialkylacetylearbamid.es  and  the  Amides  of  Sub¬ 
stituted  Malonic  and  Cyanoacetic  Acids.  Max  Conrad  and 
A.  Zart  ( Annalen ,  1905,  340,  335 — 350.  Compare  preceding 
abstracts  ;  Mulder,  Abstr.,  1878,  786  ;  Errera,  Abstr.,  1896,  i,  528). — 
a-Cyano-a-ethylbutyryl carbamide,  ClSr'CEt2*CO*NH*CO*NH2,  is  formed 
by  the  action  of  ethyl  cyanoethylbutyrate  and  sodium  ethoxide  on 
carbamide  in  alcoholic  solution  at  the  ordinary  temperature,  treatment 
of  the  product  with  glacial  acetic  acid,  and  removal  of  the  small 
amount  of  iminodiethylbaidnturic  acid  which  is  formed,  by  shaking 
with  dilute  hydrochloric  acid  or  by]  boiling  with  ethyl  acetate.  It 
crystallises  in  white  prisms  or  needles,  melts  at  118°,  and  when  heated 
with  sodium  ethoxide  or  concentrated  sodium  hydroxide  is  converted 
into  4-imino-5  :  5-diethyl  barbituric  acid.  Diethylmalonur amide, 
NH2*CO*CEt2*CO*NH’C(>NH2,  is  formed  along  with  diethylbarbi- 
turic  and  ureidodiethylmalonic  (Fischer  and  Dilthey,  this  vol.,  i,  37) 
acids,  when  cyanoethylbutyrylcarbamide  is  warmed  with  sulphuric  or 
nitric  acid  and  the  product  treated  with  ammonia.  It  crystallises  in 
colourless  prisms  and  melts  at  199°.  Ureidodiethylmalonic  acid  melts 
with  evolution  of  carbon  dioxide  and  formation  of  ethylbutyrylcarb- 
amide  at  163°.  Cyanoethylbutyramide  is  formed  when  cyanoethyl¬ 
butyrylcarbamide  or  4-imino-5  :  5-diethylbarbituric  acid  is  heated  with 
alcoholic  sodium  hydroxide  or  sodium  ethoxide  at  120°.  It  yields  diethyl- 
malonamide  (Fischer  and  Dilthey,  Abstr.,  1902,  i,  269)  when  warmed  at 
100°  for  some  hours  with  sulphuric  acid  and  a  little  water.  This  sub¬ 
limes  in  long,  flat  needles  and  boils  with  slight  decomposition  above  360°. 

The  action  of  sodium  on  a  mixture  of  ethyl  cyanoethylbutyrate 
and  urethane  leads  to  the  formation  of  a-cyano-a-ethylbutyrylur ethane, 
dST'CEtg’CO'NH’COgEt,  which  crystallises  in  long,  thin  prisms,  melts 
at  128°,  and  when  warmed  with  concentrated  sulphuric  acid  decom¬ 
poses  into  carbon  dioxide  and  diethylmalonamide. 

Cyanovaleramide  was  obtained  on  treating  crude  ethyl  cyano- 
propylvalerate  with  concentrated  ammonia.  It  melts  at  122°  (m.  p. 
118°;  Henry,  Jahresber.,  1889,  639),  and  when  warmed  with  sulphuric 
acid  yields  propylmalonamide  melting  at  183°. 

a-Cyano-a-propylvalerylcarbamide,  ON •CPr2,CO*NH*CO*NH2,  is  ob¬ 
tained  by  treating  carbamide  with  ethyl  cyanopropylvalerate  in  pre¬ 
sence  of  sodium  ethoxide.  It  crystallises  in  colourless  prisms,  melts 
at  101°,  and  when  warmed  with  sulphuric  acid  yields  dipropylbarbi- 
turic  acid  and  dipropylmalonuramide,  NTU’CO’CPr^CO’UH'CCblSrHg, 
which  crystallises  in  slender  prisms  and  melts  at  207°. 

Cyanopropylvaleramide  (Errera,  loc.  cit.)  is  obtained  in  similar 
manner  to  cyanoethylbutyramide.  It  melts  at  153°  and  is  converted 
by  warming  with  concentrated  sulphuric  acid  into  dipropylmalon- 
amide  melting  at  214°. 

a-Cyano-a-ethylxaler amide,  obtained  as  a  by-product  in  the  pre¬ 
paration  of  4-imino-5-ethyl-5-propylbarbituric  acid,  melts  at  116°. 

The  following  dibenzyl  derivatives  were  prepared  in  the  same 
manner  as  the  diethyl  compounds :  cyanodibenzylacetylcarbamide, 
CH,C(CH2Ph)2,CO‘lSrH,CO*HH2,  melts  at  187°;  cyanodibenzylacet- 
amide  crystallises  in  prisms  and  melts  at  165°;  dibenzyhnalonamide 
crystallises  in  glistening  leaflets  and  melts  at  193°. 
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The  action  of  sodium  ethoxide  and  ethyl  cyanoethyl butyrate  on 
methylcarbamide  at  the  laboratory  temperature  leads  to  the  formation 
of  cyanoethylbutyrylmethylcarbamide,  CN*CEt2*CO’NH'CO*NHMe, 
which  crystallises  in  thick,  rhombic  leaflets,  melts  at  153°,  is  not 
soluble  in  dilute  hydrochloric  acid,  and  when  heated  with  sodium 
ethoxide  at  50 — 60°  yields  4-imino-3-methyl-5  : 5-diethylbarbituric 
acid,  but  at  120 — 130°  is  converted  into  cyanodiethylacetamide. 

C ya noethyl b u tyryl phenylcarb  amide,  CN*CEt.2*CO,NPh*CO,NIT2,  crys¬ 
tallises  in  long,  flat  prisms,  melts  at  156°,  is  insoluble  in  hydrochloric 
acid,  and  when  heated  with  sodium  ethoxide  in  a  sealed  tube  at 
1 30—  150°  decomposes  to  ammonia  and  cyanoethylbutyramide,  which 
is  formed  also  by  the  action  of  sodium  ethoxide  and  ethyl 
cyanoethyl  butyrate  on  aniline  and  treatment  of  the  product  with 
acetic  acid.  When  warmed  with  sulphuric  acid,  this  is  converted 
into  the  anilide  and  the  sulphanilide  of  malonamic  acid.  The  anilide , 
NHg'CO’CEtg’CO’NHPh,  crystallises  in  white  prisms,  melts  at  132°, 
and  is  precipitated  from  its  solution  in  sulphuric  acid  immediately  on 
dilution.  The  sulphanilide,  YH^CO'CEtg’CO'YH’CflH^SOgH,  separ¬ 
ates  from  the  dilute  acid  solution  after  one  or  two  days  as  a  white, 
crystalline  mass, has  a  strong  acid  reaction,  and  decomposes  carbonates. 
Diethylmalonanilic  acid,  NHPh*CO’CEt./C02H,  obtained  by  hydro¬ 
lysis  of  the  amide  by  means  of  potassium  hydroxide  and  precipitation 
of  the  acid  with  hydrochloric  acid,  melts  at  105°  and  decomposes  to 
diethylacetanilide  and  carbon  dioxide  at  140°. 

Ethyl  diethylmalonamate,  NH2*COCEt2*C02Et,  formed  by  hydro¬ 
lysis  of  ethyl  cyanoethylbutyrate  by  means  of  sulphuric  acid,  crystal¬ 
lises  in  needles  or  large  prisms,  melts  at  79°,  and  boils  without 
decomposition  at  263°. 

Hydrolysis  of  the  ester  with  alcoholic  sodium  hydroxide  leads  to 
the  formation  of  diethylmalonamic  acid,  NH2’C0*CEt2*C02H,  which 
crystallises  in  stellate  groups  of  needles  and  melts  and  decomposes 
into  carbon  dioxide  and  ethylbutyramide  at  146°.  It  is  formed  also 
by  warming  cyanoethylbutyrie  acid  (Hesse,  Abstr.,  1897,  i,  17)  with 
concentrated  sulphuric  acid. 

Ethyl  dipropylmalonamate,  NH2,C0*CPr2*C02Et,  forms  crystals, 
melts  at  92°,  and  forms,  as  does  also  the  diethylmalonamate,  the 
corresponding  barbituric  acid  when  treated  with  carbamide  and  sodium 
ethoxide.  G.  Y. 


Electrolysis  of  Imides.  Ernesto  Pannain  (Gazzetta,  1905,  35, 
ii,  94  — 100). — When  an  alkaline  derivative  of  an  imide  is  electrolysed 

under  the  conditions  employed  by  the  author,  the  imide,  P<Cqq^>HH, 

is  first  transformed  into  the  corresponding  amino-acid, 

nh2-co-h-co2h, 

the  latter  then  being  hydrolysed  to  the  ammonium  salt  of  the  dibasic 
acid,  C02NH4*B/C02H,  which  is  then  resolved  by  the  current  into 
ammonia  and  the  acid.  Thus,  in  potassium  hydroxide  solution, 
phthal imide  yields  phthalic  acid,  succinimide,  and  succinic  acid  at  the 
anode.  T.  H.  P. 
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Preparation  of  Mono-  and  Di-bromoacetonitrile.  Wilhelm 
Steinkopf  ( Ber .,  1905,  38,  2694 — 2696). — Bromoacetonitrile  (Henry, 
Abstr,,  1886,  1001),  boiling  at  60 — 62°  under  24  mm.  pressure,  is 
formed  by  the  distillation  in  a  vacuum  of  a  mixture  of  bromoacet- 
amide  and  phosphoric  oxide.  The  action  of  chloroacetonitrile  on 
potassium  bromide  leads  to  the  formation  of  a  product  containing  only 
65'4  instead  of  66'67  per  cent,  of  bromine. 

Contrary  to  the  statement  of  van’t  Hoff  (this  Journal,  1875,  357), 
the  action  of  bromine  on  ethyl  cyanoacetate  leads  to  the  formation  of 
dibromoacetamide,  together  with  a  small  quantity  of  a  substance  melt¬ 
ing  at  86°.  Dibromoacetonitrile  is  formed  by  distilling  in  a  vacuum 
a  mixture  of  dibromoacetamide  and  phosphoric  oxide.  It  is  a  yellow 
oil,  which  has  a  suffocating  odour,  atticks  the  eyes,  and  boils  at 
67 — 69°  under  24  mm.  pressure.  G.  Y. 

Source  of  the  Excessive  Moisture  found  in  certain  Com¬ 
bustions.  Joseph  A.  Muller  {Bull.  Sac .  chim .,  1905,  [iii],  33, 
953 — 954). — The  author  describes  a  number  of  experiments  which 
show  that  the  source  of  the  water  obtained  on  combustion  of  certain 
ferrocyanides  and  carbonylferrocyanides  is  the  substance  burnt,  and 
not  errors  in  the  method  of  combustion.  These  ferrocyanides  and 
carbonylferrocyanides  retain  therefore  small  percentages  of  water  even 
when  dried  at  125°.  G.  Y. 

Blue  Iron-cyanogen  Compounds.  II.  Karl  A.  Hofmann  and 
F.  Kesenscheck  {Annalen,  1905,  340,  267 — 275.  Compare  Hofmann, 
Heine,  and  Hochtlen,  this  vol.,  i,  38). — In  a  neutral  solution,  a 
molecular  mixture  of  ferrous  sulphate  and  potassium  ferrocyanide 
forms  a  white  precipitate  which  is  oxidised  by  the  air  to  a  blue  soluble 
in  water,  but  differing  from  soluble  Prussian  blue  in  its  behaviour 
towards  oxalic  acid.  If  the  white  precipitate  is  formed  in  presence  of 
1  per  cent,  of  sulphuric  acid,  it  is  more  stable  towards  atmospheric 
oxygen,  and  when  oxidised  forms  a  stable,  soluble  blue,  which,  except 
for  small  differences  in  the  content  of  water,  has  the  same  empirical 
formula,  KFeFeCy6,H20,  as  soluble  Prussian  blue  and  Williamson’s 
violet.  This  new  blue,  after  being  dried  over  sulphuric  acid  and  finally 
over  phosphoric  oxide,  is  soluble  in  water  or  10  per  cent,  oxalic  acid, 
forming  blue  solutions ;  on  addition  of  ammonia  to  the  aqueous 
solution,  there  is  formed  after  some  minutes  a  blue  precipitate  which 
becomes  green  and  finally  changes  into  reddish-brown  ferric  hydroxide; 
the  filtrate  from  this  contains  potassium  ferrocyanide  but  no  ferri- 
cyanide.  On  addition  of  10  per  cent,  hydrochloric  acid  to  the  aqueous 
solution,  a  blue,  flocculent  precipitate  is  formed  slowly ;  this  is  not 
soluble  in  water,  but  behaves  like  the  parent  substance  towards  oxalic 
acid  and  ammonia.  With  ferric  chloride,  the  aqueous  solution  yields 
slowly  a  blue,  flocculent  precipitate  which  is  soluble  in  water  and  is 
apparently  the  unchanged  soluble  blue.  In  aqueous  solution,  this 
stable  soluble  blue  is  dissolved  in  the  colloidal  state,  as  shown  by  the 
freezing  point  of  the  solution  being  that  of  water,  and  by  the  fact  that 
in  an  electrical  field  it  travels  towards  the  anode.  The  optical 
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properties  of  the  aqueous  solution  point  to  the  molecule  of  the  new 
blue  as  being  greater  than  that  of  the  ordinary  soluble  blue. 

Soluble  Prussian  blue  is  soluble  in  water  or  oxalic  acid  even  after 
being  dried  for  some  months,  but  loses  its  solubility  in  water  when 
heated  at  100°  for  some  hours.  It  is  decomposed  to  ferric  hydroxide 
and  potassium  ferrocyanide  by  4  per  cent,  aqueous  ammonia  in  a  few 
seconds,  and  forms  insoluble  Prussian  blue  immediately  on  addition  of 
ferric  chloride.  Dilute  acids,  such  as  1 J-  per  cent,  sulphuric  acid,  remove 
the  alkali  from  soluble  Prussian  blue,  the  residue  after  drying  having 
the  composition  2Fe2H(CH)6,3H20  and  being  insoluble  in  water  but 
soluble  in  10  per  cent,  oxalic  acid. 

Williamson’s  violet  does  not  dissolve  in  water  or  oxalic  acid,  but 
forms  a  suspension  which  is  greenish-blue  by  transmitted,  dark  purple 
by  reflected,  light.  It  is  decomposed  by  4  per  cent,  ammonia  after 
some  hours  into  ferric  hydroxide  and  alkali  ferrocyanide,  but  is  not 
acted  on  by  dilute  acids  or  by  aqueous  ferric  chloride  on  prolonged 
digestion. 

The  following  constitutional  formulae  are  suggested  :  for  soluble 
Prussian  blue,  Fe(OH)2KH2Fe(CN)6 ;  for  Williamson’s  violet, 

KFe(CN)6<^|^Fe(CN)0K,  the  water  always  present  being  probably 

also  constitutional ;  and  for  the  new  soluble  stable  blue, 

Fe(CN)6<g>Fe(CN)6K,. 

A  blue,  Fe7(CN)18,10H2O,  having  properties  similar  to  those  of 
Williamson’s  violet,  but  being  less  stable  towards  dilute  ammonia,  is 
formed  by  reducing  a  mixture  of  ferric  ammonium  alum  and  potassium 
ferricyanide  by  means  of  hydrogen  peroxide  in  presence  of  free 
hydrochloric  acid.  G.  Y. 

Action  of  Ketone  Reagents  on  Sodium  Carbonylferro- 
cyanide.  Joseph  A.  Muller  {Bull.  Soc.  ehim.,  1905,  [iii],  33, 
945 — 951.  Compare  Abstr.,  1904,  i,  147).— Sodium  carbonylferro- 
cyanide  is  not  reduced  by  sodium  and  absolute  alcohol,  or  by  aluminium 
and  acetic  acid,  or  by  sodium  amalgam  and  water. 

If  an  aqueous  solution  of  2  mols.  of  semicarbazide  and  1  mol.  of 
sodium  carbonylferrocyanide  is  evaporated  to  dryness  at  55°  and  the 
residue  washed  with  absolute  alcohol,  the  compound 

2Na3FeC(N  •CO*N2H3)(CN)5 

is  obtained  as  a  white,  crystalline  powder,  which  is  easily  soluble  in 
water.  With  cobalt  salts,  the  aqueous  solution  yields  a  lilac  precipitate, 
with  ferric  salts  a  violet  precipitate  which  rapidly  changes  into  the 
bluisli-violet  ferrosoferric  compound,  and  with  cupric  salts  a  green 
precipitate,  which  changes  into  the  colourless  cuprous  salt.  If  a 
molecular  solution  of  sodium  carbonylferrocyanide  and  semicarbazide 
is  evaporated  to  dryness,  the  product  obtained  on  washing  the  residue 
with  alcohol  is  practically  the  unchanged  sodium  salt. 

Hydroxy lamine  has  no  action  on  sodium  carbonylferrocyanide  in 
aqueous  or  slightly  alkaline  solution  at  100 — 105°,  or  in  alcoholic 
sodium  ethoxide  solution  at  170°.  But  if  the  sodium  salt  is  boiled 
with  hydroxylamine  hydrochloride  and  an  excess  of  sodium  hydroxide 
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in  sufficiently  concentrated  solution,  there  is  produced  a  yellow  coloration 
which  becomes  intensely  red  and  is  due  probably  to  formation  of  the 
sodium  salt  of  the  unstable  oxime,  Na3FeC(N*ONa)(CN)5.  In 
moderately  alkaline  solution,  the  red  colour  disappears  slowly  at  the 
ordinary  temperature,  quickly  on  heating,  sodium  ferrocyanide  and  a 
small  quantity  of  ferric  oxide  being  formed.  The  red  colour  disappears 
on  acidification  with  a  strong  acid,  more  slowly  with  a  weak  acid,  and 
reappears,  but  less  strongly,  if  the  solution  is  made  immediately 
alkaline.  No  coloration  is  formed  if  the  carbonylferrocyanide  is 
replaced  by  the  ferrocyanide  or  if  it  is  boiled  with  sodium  hydroxide 
only  (compare  Simon,  Abstr.,  1904,  ii,  84).  On  heating  sodium 
carbonylferrocyanide  with  hydrazine  hydrate  and  sodium  hydroxide  at 
50 — 55°  and  washing  the  residue  with  alcohol,  there  is  obtained  a 
yellow  powder  which  is  easily  soluble  in  water  to  form  a  solution 
which  becomes  red  on  heating,  and  wTken  treated  with  acetic  acid 
yields  sodium  carbonylferrocyanide  and  ferrocyanide  and  a  small 
quantity  of  Prussian  blue. 

No  condensation  products  could  be  obtained  by  heating  the  carbonyl¬ 
ferrocyanide  with  hydrazine,  phenylhydrazine,  or  phenylmethyl- 
hydrazine  acetates  with  or  without  the  addition  of  sodium  acetate. 

G.  Y. 

Preparation  of  Barium  Cacodylate.  Angelo  Annoni  ( Chem . 
Centr .,  1905,  ii,  751  ;  from  Boll.  Chim.  Farm.,  1905,  44,  485 — 488). — 
In  a  pure  form,  the  substance  can  be  obtained  by  pounding  together 
equal  parts  of  crystallised  barium  hydroxide  and  cacodylic  acid  and 
adding  baryta  water  until  the  solution  reacts  feebly  alkaline.  The 
decanted  and  filtered  solution  is  then  neutralised  with  cacodylic  acid 
and  evapoi*ated  in  a  vacuum,  the  residue  being  afterwards  heated  for 
several  hours  at  115 — 120°  over  a  mixture  of  potassium  hydroxide, 
lime,  and  calcium  chloride.  H.  M.  D. 

Tetra-alkylarsonium  Bases.  Emil  Mannheim  (Annalen,  1905, 
341,  182 — 233). — The  hexa-alkyldiarsonium  bases  were  prepared  by 
Partheil,  Amort,  and  Gronover  (Abstr.,  1898,  i,  351  ;  1899,  i,  474)  by 
the  action  of  alkyl  iodides  on  mercury  arsenide.  A  series  of  the 
double  salts  of  the  tetra-alkylarsonium  bases  have  been  studied  and 
compared  with  the  double  salts  of  the  bases  prepared  according  to  the 
directions  of  the  authors  just  mentioned.  It  was  thus  shown  that 
tetra-alkylarsonium  bases  are  formed  in  this  reaction  and  not  hexa- 
alkyldiarsonium  bases,  which  do  not  therefore  appear  to  exist. 

The  following  double  salts  of  tetramethylarsonium  hydroxides  have 
been  prepared  :  the  compound,  AsMe4I,HgI2  crystallises  in  yellow 
needles  melting  at  184°  ;  the  compound  AsMe4Cl,HgCl2  crystallises  in 
white  needles  melting  at  175 — 176°  ;  th e  platinichloride, 

( A  sMe4Cl)2PtCl  4, 

forms  yellow  crystals  decomposing  at  250 — 260°;  the  auricJdoride , 
AsMe401,AuCl3,  crystallises  in  needles  melting  at  233°.  The  double 
salts  derived  from  tetraetliylarsonium  hydroxide  were  prepared  :  the 
compound  AsEt4I,HgI2  crystallises  in  yellow  needles  melting  at  112°  ; 
the  compound  AsEfc4Cl,HgCl2  crystallises  in  white  needles  melting  at 
139°;  th e  platinichloride,  ( AsEt4Cl)2Pt014,  forms  crystals  melting  and 
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decomposing  at  224° ;  the  aurichloride ,  AsEt4Cl,AuCl3,  crystallises  in 
yellow  needles  melting  at  171°.  The  double  salts  derived  from  tetra-n- 
propylarsonium  hydroxide  are  : — AsPra4I,HgI2  crystallises  in  needles 
melting  at  120°  ;  the  compound  AsPra4Cl,RgCl2  crystallises  in  white 
needles  melting  at  169°  ;  the  platinichloride,  (AsPra4Cl)2PtCl4,  forms  red- 
dish-yellow  crystals  melting  at  189°;  the  aurichloride,  AsPra4Cl,  AuC13, 
crystallises  in  needles  melting  at  127°.  Tetraisopropylarsonium  iodide, 
AsPrP4I,  is  prepared  by  heating  arsenic  with  isopropyl  iodide  for  thirty 
hours  at  180°  and  crystallises  in  needles  with  no  definite  melting 
point.  The  following  double  salts  derived  from  tetraisopropylarsonium 
hydroxide  were  prepared  :  the  compound  AsPr^4I,HgI.>  crystallises  in 
yellow  needles  melting  at  114°  ;  the  compound  AsPr£4Cl,HgCl2  crystal¬ 
lises  in  needles  melting  at  171c;  the  platinichloride,  (AsPr04Cl)2PtCl4, 
forms  crystals  and  decomposes  at  211°;  the  aurichloride,  AsPr^4Cl,Au01B, 
crystallises  in  slender  needles  melting  at  186 — 188°. 

Tetra-n-butylarsonium  iodide,  As(C4H9)I,  forms  crystals  without  any 
definite  melting  point.  The  double  salts  derived  from  '  tetra-w-butyl- 
arsonium  hydroxide  were  prepared  :  the  compound  As(C4H9)4I,Hgl2 
crystallises  in  yellow  needles  melting  at  109°  ;  the  platinichloride, 

[As(C4H„)4Cl]?PtCl4, 

forms  }^ellowish-red  crystals  decomposing  at  220°;  the  aurichloride, 
As(04H9)4C1,AuC13,  crystallises  in  needles  melting  at  131°. 

Tetrabenzylarsonium  chloride  was  prepared  from  tribenzylarsine 
and  benzyl  chloride  at  170 — 175°.  The  following  double  salts  derived 
from  tetrabenzylarsonium  hydroxide  were  prepared  :  the  compound 
As(C7H7)4I,HgI2  forms  crystals  melting  at  163°;  the  compound 
As(C7H7)4Cl,HgCl.>  crystallises  in  needles  melting  at  176°;  the 
platinichloride,  [As(C7H7)4Cl]2PtCl4,  melts  at  198°  ;  the  aurichloride, 
As(C7H7)4C1,AuC13,  crystallises  in  yellow  needles  melting  at  about  130°. 

The  double  salts  just  described  are  identical  with  those  obtained 
from  mercury  arsenide  and  alkyl  iodides.  K.  J.  P.  O. 

Organo-metallic  Compounds.  Iwan  Shukoff  [Ber.,  1905,  38, 
2691  —  2693). — Tinmethyl  bromide  (Pfeiffer  and  Lehnardt,  Abstr., 
1903,  i,  470)  has  the  molecular  electrical  conductivities  /x  =  700 — 866 
in  aqueous  solutions  with  v  =  10 — 640.  This  salt  is  therefore  strongly 
hydrolytically  dissociated  in  solutions  of  all  strengths.  Thallium- 
diethyl  chloride  (Meyer  and  Eertheim,  Abstr.,  1904,  i,  656)  is  a 
strong  electrolyte,  but  is  hydrolytically  dissociated  in  highly  dilute 
solutions.  It  has  the  molecular  conductivities  /x  =  84 — 149  in  aqueous 
solutions  with  r  =  20 — 2560  at  25°.  When  thalliumdiethyl  chloride 
is  electrolysed  between  platinum  electrodes,  crystalline  metallic 
thallium  and  a  gas  consisting  to  the  extent  of  15  per  cent,  of 
unsaturated  hydrocarbons  are  liberated  at  the  cathode.  The  concentra¬ 
tion  of  the  thallium  ions  in  the  thalliumdiethyl  chloride  solution  was 
determined  by  measuring  the  E.M.F.  of  a  thallium  electrode  by  the 
method  of  compensation  : 

0*05A  TIEt2Cl  -  Normal  electrode  —  0*750  F 
0-05A  TIEtgOl  -  0*005  A  TlEt.,Cl  -  0*029 P 
0*005A TlEt.,01  -  0-0005A  Tl£t2Cl  -  0  001 P 
0*05A  TIEtgCl  -  0*0005 A  TIEt.Cl  -  0*030  V 
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The  influence  of  dilution  is  less  than  that  required  by  Nernst’s  formula, 
which  appears  to  be  characteristic  for  thallium  salts.  Measurements 
of  the  E.M.F.  in  thalliumdiethyl  chloride  solution  against  a  thallium 
chloride  solution  saturated  at  25°  gave  the  following  results  : 

0*0161  A TIEtgCl  -  0  0161A  T1C1  -  0*042  F 

0*01 61  AT  TlEt2Cl  -  Normal  electrode  -  0*769  V 

0*0161A  TICl  —  Normal  electrode  —  0*727 V 

Applying  Nernst’s  formula  to  these  results,  the  concentration  of  the 
thallium  ions  in  thallium  chloride  solution  is  found  to  be  10~2*07 
whilst  that  in  thalliumdiethyl  chloride  is  10~2*78.  The  thallium¬ 
diethyl  cation  is  dissociated  therefore  to  the  extent  of  about  1/300 
of  its  concentration.  G-.  Y. 

Cyclic  Compounds.  Heptanaphthene  (Methyhn/cZohexane) 
and  its  Derivatives.  Wladimir  B.  Markownikoff  ( Annalen ,  1905, 
341,  118—150.  Compare  Abstr.,  1903,  i,  19,  157;  1904,  i,  383).— 
Heptanaphthene  from  naphtha  has  been  compared  with  that  prepared 
synthetically  from  the  iodide  of  methylcycfohexanol  by  reduction  with 
the  zinc-copper  or  the  zinc-platinum  couple,  and  purified  by  treatment 
with  potassium  permanganate,  nitric  and  sulphuric  acids,  sodium,  and 
finally  concentrated  sulphuric  acid.  The  hydrocarbon  boils  at  28° 
under  60  mm.  and  at  100*2°  under  751  mm.  pressure  ;  its  sp.  gr.  is 
0*7859  at  0°/0°,  0*7697  at  20°/0°,  and  0*774  at  15°/15°;  it  melts  at 
-  147*5°.  It  reacts  with  bromine  in  the  presence  of  aluminium  bromide 
forming  pentabromotoluene.  It  is  not  attacked  by  nitric  and  sulphuric 
acids  at  80°,  but  is  oxidised  by  fuming  nitric  acid  with  the  formation 
of  succinic  acid.  Sulphuric  acid  is  without  effect,  but  fuming  sulphuric 
acid  oxidises  it.  Iodine,  bromine,  and  hydriodic  acid  have  little  action, 
whilst  potassium  permanganate  oxidises  the  hydrocarbon  slowly.  It 
was  found  that  the  heptanaphthene  could  not  be  obtained  pure  from 
naphtha. 

3-Cliloro-l-viethi/lcyclohexane,  prepared  from  pure  l-methylcycfo- 
hexanol-3  and  fuming  hydrochloric  acid,  boils  with  decomposition  at 
63*5 — 65°  under  40  mm.  pressure,  and  has  a  sp.  gr.  0*9664  at  2u°/0° 
and  0'9844  at  0°/0°.  The  product  consists  of  two  stereoisomeric 
chlorides,  of  which  one  is  unstable;  the  chief  fraction  boils  at  69 — 70° 
under  40  mm.  pressure,  and  has  asp.  gr.  098487  at  0°/0°.  The  stable 
chloride  boils  at  160 — 161°  under  756  mm.  pressure.  The  tertiary 
chloride  (l-chloro-l-melhylcyclohexcme)  can  be  prepared  from  the 
corresponding  tertiary  alcohol  (Abstr.,  1900,  i,  578)  ;  it  boils  at 
53 — 55°  under  40  mm.  pressure  and  at  148 — 151°  with  decomposition 
under  752  mm.  pressure.  The  same  chloride  is  obtained  by  the  action 
of  chlorine  on  heptanaphthene,  together  with  a  second  chloride  which 
boils  at  155*5- — 157  7°  under  740  mm.  pressure,  and  has  a  sp.  gr. 
0*960  at  15°/ 15°.  A  mixture  of  two  bromides  is  formed  when  hydro- 
bromic  acid  acts  either  on  methylc?/c£ohexanol  or  on  naphthylene  ;  one 
of  these  compounds  is  decomposed  on  distillation.  The  stable  bromide 
boils  at  181 — 181*2°  under  758  mm.  pressure  and  has  a  sp.  gr. 
1*268  at  15°/15°.  The  corresponding  iodide ,  which  also  exists  in  two 
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isomeric  forms,  boils  at  107°  under  40  mm.  and  at  101 — 102°  under 
30  mm.  pressure,  and  has  a  sp.  gr.  of  1*523  at  15°/15°;  the  same  iodide 
is  formed  by  the  action  of  hydriodic  acid  on  naphthaheptanaphthene 
chloride.  The  proof  of  the  constitution  of  these  monohalogen 
derivatives  will  be  given  in  a  subsequent  communication. 

K.  J.  P.  O. 

Electrolytic  Oxidation  of  Hydrocarbons  of  the  Benzene 
Series.  Part  II.  Ethylbenzene,  Cumene,  and  Cymene.  Herbert 
Drake  Law  and  F.  Moll  wo  Perkin  (Trans.  Faraday  Soe.,  1905,  1, 
251 — -261). — The  chief  product  obtained  by  the  oxidation  of  ethyl¬ 
benzene  in  sulphuric  acid  solution  containing  acetone,  using  a  current 
density  at  the  anode  of  1*3  amperes  per.  sq.  dcm.,  was  phenylmethyl- 
carbinol  ;  phenylethyl  alcohol  was  also  found  in  small  quantity  and 
benzaldehyde  made  its  appearance  when  the  number  of  ampere  hours 
was  more  than  sufficient  to  oxidise  the  whole  of  the  hydrocarbon  to 
alcohol.  When  oxidised  under  the  same  conditions,  cymene  gave 
rise  to  cuminaldehyde  and  a  mixture  of  mono-  and  di-hydric  alcohols. 
The  carbazone  derived  from  the  aldehyde  was  prepared  ;  it  crystallises 
in  pearly  plates  melting  and  decomposing  at  206 — 208°.  When 
cumene  boiling  at  155 — 158°  was  oxidised  with  an  anode  density 
of  1*66  amperes  per  sq.  dcm.,  a  mixture  of  cuminaldehyde  and  hydr- 
atropaldehyde,  and  a  mono-  and  a  di-hydric  alcohol  was  obtained. 

These  experiments  confirm  the  results  of  earlier  experiments  carried 
out  with  toluene  and  the  xylenes,  and  indicate  that  certain  groups,  for 
example,  the  aldehyde  group,  are  relatively  stable  when  acted  on 
electrolytically.  The  protective  action  exerted  by  a  negative  group  is 
illustrated  by  the  oxidation  of  cymene,  the  isopropyl  group  not  being 
attacked  to  apy  appreciable  extent  until  the  methyl  group  has  been 
completely  converted  into  the  aldehyde  group.  The  conclusion  is 
drawn  that  the  active  oxidising  agent  in  the  electrolysis  of  dilute  acid 
and  alkaline  solutions  is  the  hydroxyl  group  and  not  oxygen.  Even 
in  acid  solution,  in  consequence  of  the  greater  mobility  of  the  hydroxyl 
ions,  there  is  a  tendency  for  these  to  concentrate  around  the  anode. 

Attempts  to  obtain  phenose,  C0H(.(OH)6,  by  electrolysing  a  mixture  of 
benzene,  sulphuric  acid,  and  alcohol  were  unsuccessful.  H.  M.  D. 

Replacement  of  Atoms  or  Groups  of  Atoms  by  Hydrogen 
in  Aromatic  Compounds  during  Reduction.  Jan  J.  Blanksma 
(Rec.  Trav .  chim .,  1905,  [ii],  24,  320 — 326.  Compare  Loring  Jackson, 
Abstr.,  1896,  i,  538)  — On  reduction  with  tin  and  hydrochloric  acid  in 
alcoholic  solution,  l-iodo-2  : 4-dinitrobenzene,  like  the  corresponding 
bromo-derivative  (compare  Zincke  and  Sintenis,  Abstr.,  1873,  167), 
yields  m-phenylenediamine  ;  2  :  4-dinitrobenzenesulphonic  acid,  like  the 
corresponding  benzoic  acid  (compare  Wurster,  Ber .,  1874,  7,  214),  also 
yields  m-phenylenediamine  on  reduction.  2:4:  6-Tribromo-m-toluidine, 
when  reduced  by  tin  and  hydrochloric  acid,  yields  m-toluidine,  and 
2:4:  6-tribromo-3  :  5-dinitrotoluene  similarly  yields  s-tolylenediamine 
(compare  Davis,  Trans.,  1902,81,  870).  3  :  5-Dibromo-Ldinitrotoluene, 
melting  at  157°  (compare  Neville  and  Winther,  Trans.,  1881,  39,  83), 
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yields,  on  reduction  with  tin  and  hydrochloric  acid,  2  :  4-diaminotoluene 
whence  it  follows  that  the  original  compound  is  3  :  5-dibromo-2  :  4- 
diuitrotoluene.  Nitro-£>-xylidinesulphonic  acid  (compare  this  vol.,  i, 
426)  is  reduced  by  tin  and  hydrochloric  acid  to  3  :  5-diamino-j»-xylene 
(compare  this  vol.,  i,  431).  The  author  therefore  draws  the  conclusion 
that  when  an  aromatic  compound  containing  a  NH2  group  in  the 
ortho-  or  para-position  to  the  atom  or  group  of  atoms  (Br,  I,  C02H, 
SO., II)  is  reduced  by  tin  and  hydrochloric  acid,  the  latter  group  is 
replaced  by  hydrogen,  and  this  replacement  is  facilitated  by  the 
presence  of  the  group  OH,  NH2,  or  CH3  in  the  meta-position  to  the 
1STH2  group.  M.  A.  W. 

Nitrating  Action  of  Nitric  Acid  on  Saturated  Hydro¬ 
carbons.  IX.  Nitration  of  o-Xylene  and  its  Products. 

Michael  I.  Konowaloff  (J.  Russ.  Phys.  Ohem.  Soc .,  1905,  37, 
530 — 537.  Compare  Abstr.,  1903,  i,  269). — o-Xylene  is  slowly 
attacked  in  open  vessels  by  nitric  acid  of  sp.  gr.  1*075  and  more 
readily  by  acid  of  sp.gr.  1*10.  Under  the  same  conditions,  jo-xylene 
is  attacked  more  readily  and  wi-xylene  with  more  difficulty.  This 
behaviour  leads  to  a  modification  of  Fittig  and  Velguth’s  method  for 
purifying  ra-xylene  ( Annalen ,  1868,  148,  10),  which  is  best  carried 
out  by  boiling  and  constantly  stirring  the  xylene  with  nitric  acid  of 
sp.  gr.  1*075,  the  concentration  being  kept  constant  by  the  addition  of 
acid ;  the  nitro-compounds  are  subsequently  removed  by  treating  the 
mass  with  aqueous  potassium  hydroxide. 

When  heated  in  sealed  tubes  at  110°  with  nitric  acid  of  sp.  gr.  1*075, 
o-xylene  yields  o-tolylnitromethane,  which  crystallises  in  needles 
melting  at  12 — 14°,  boils  at  145 — 146°  under  23  mm.  pressure,  and  has 
the  sp.  gr.  1*1572  at  0°/0°  and  1T423  at  18°/0°  and  'tid  1*54387  at 
18°.  o-Tolylnitro methane  has  been  prepared  by  Goldberg  (Abstr., 
1901,  i,  32)  and  by  Wislicenus  and  Wren  (this  vol.,  i,  -284),  whose 
divergent  results  are  ascribed  by  the  author  to  the  impurity  of  their 
material.  When  kept,  o-tolylnitromethane  becomes  red  and  deposits 
a  crystalline  substance  which  contains  more  nitrogen  than  the  original 
compound  and  melts  at  238 — 242°.  The  potassium  derivative  of 
o-tolylnitromethane,  C8H8K*N02,  forms  shining  scales,  and  its  aqueous 
solution  gives  the  following  reactions :  with  copper  sulphate,  a  dark 
green  precipitate,  soluble  in  ether  or  benzene,  forming  a  red  solution  • 
with  silver  nitrate,  a  yellow  precipitate,  soluble  in  benzene  with  a  dark 
red  coloration  ;  with  mercuric  chloride  or  stannic  chloride,  a  white  pre¬ 
cipitate.  The  action  of  concentrated  nitric  acid  of  sp.  gr.  1*5  effects 
substitution  in  the  benzene  nucleus  of  o-tolylnitromethane.  The 
latter  is  reduced  by  tin  and  hydrochloric  acid,  giving  the  amine, 
C);H4Me*CH2*NH2,  melting  below  0°and  boiling  at  205*5 — 206°  under 
745  mm.  pressure,  and  having  the  sp.  gr.  0*9921  at  0°/0°,  0*9776  at 
18°/0°,  and  0*9768  at  19°/0°,  and  1*54356  at  19° ;  the  hydrochloride 
melts  at  219—220°,  the  platinichloride,  with  decomposition,  at 
220 — 223°,  the  hydrobromide  at  about  209°,  the  sulphate  at  176 — 179°, 
the  nitrate  at  130°,  the  oxalate  at  94 — 98°,  the  picrate  at  214 — 215*5°, 
and  the  aurichloride  at  about  180°.  T.  H.  P. 
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Nitrating  Action  of  Nitric  Acid  on  Saturated  Hydrocarbons. 

X.  Nitration  in  Acetic  Acid  Solution.  Michael  I.  Konowaloff 

and  Ch.  Gurewitsch  (J.  Buss .  Phys .  Chem.  Soc .,  1905,  37,  537 — 542), 
— The  authors  give,  in  tabular  form,  the  results  of  the  nitration,  in 
presence  of  acetic  acid,  of  toluene,  o-,  m -,  and  ^j-xylenes,  i//-cumene, 
ethylbenzene,  diethylbenzene,  and  £er£.-butylbenzene,  from  which  they 
arrive  at  the  following  conclusions  :  (1)  the  reactivity  of  aromatic 
hydrocarbons  with  a  mixture  of  nitric  and  acetic  acids  obeys  the 
rules  already  given  by  Konowaloff  (Abstr.,  1894,  i,  265)  for  aqueous 
nitric  acid.  tfertf.-Butylbenzene  is  most  difficult  of  attack,  and  then 
follow  o-  and  ^-xylene,  ^-cumene,  ethylbenzene,  and  diethylbenzene. 
(2)  Like  water,  acetic  acid  weakens  the  action  of  nitric  acid  on  the 
aromatic  nucleus  and,  especially  on  heating,  directs  the  attack  to  the 
side-chain.  (3)  The  latter  is  not  only  nitrated,  but  also  oxidised, 
especially  when  the  action  of  the  nitric  acid  is  energetic  *  acids  are  then 
obtained  principally.  (4)  By  suitable  adjustment  of  the  proportions  of 
nitric  and  acetic  acids,  good  yields  of  nitro-compounds  substituted  in 
the  side-chain  can  be  obtained,  and  this  mixture  of  acids  is  sometimes 
to  be  preferred  to  aqueous  nitric  acid.  (5)  By  using  nitric  acid, 
rendered  moderately  dilute  by  means  of  acetic  acid,  mononitro¬ 
compounds  substituted  in  the  nucleus  can  be  obtained  in  cases  where 
concentrated  nitric  acid  acts  too  energetically.  T.  H.  P. 

Diphenylpropanes,  especially  aa.-Diphenylpropane.  Michael  1. 
Konowaloff  and  S.  Dobrowolsky  (J.  Buss.  Phys .  Chem.  Soc.}  1905, 
37,  547 — 551 ). — aa -Diphenylpropane,  CHPh2*CH2Me,  obtained  by 
heating  together  diphenylethylcarbinol  and  hydriodic  acid  of  sp.  gr.  1  9 
in  a  sealed  tube  at  140 — 150°,  is  a  colourless  liquid  with  a  blue 
fluorescence,  boils  at  278*5 — 280°  under  754  mm.  pressure,  and  has  the 
sp.  gr.  0*9938  at  18-5°/0°  and  1  *56809  at  18-5°. 

a/LDiphenylpropane,  prepared  by  the  condensation  of  allyl  chloride 
and  benzene  in  presence  of  aluminium  chloride,  boils  at  280 — 28 1° 
under  758  mm.  pressure  and  has  sp.  gr.  0‘9809  at  23*5°/0°  and  nxy 
1-5591  at  23*5°. 

ay-Diphenylpropane,  prepared  by  condensing  trichlorohydrin  and 
benzene  by  means  of  aluminium  chloride,  boils  at  298 — 299°  and  has 
the  sp.  gr.  1*0071  at  20°/0°  and  nD  1*5760  at  20°.  T.  H.  P. 

Nitrating  Action  of  Nitric  Acid  on  Saturated  Hydrocarbons. 

XI.  Non-nuclear  Nitration  of  Homologues  of  Diphenyl- 
methane.  Michael  I.  Konowaloff  and  M.  G.  Jatzewitsch  ( J . 
Buss.  Phys .  Chem.  Soc .,  1905,  37,  542—547.  Compare  preceding 
abstract;  Abstr.,  1894,  i,  265  ;  1895,  i,  633  ;  Anschutz  and  Romig, 
ALvtr.,  1885,  768  ;  1886,  1033). — On  heating  pure  diphenylethane  with 
nitric  acid  of  sp.  gr.  1’075,  it  yields  :  (1)  an  oil  ;  (2)  a  substance , 
(JuHi303N,  which  separates  from  acetic  acid  in  colourless,  prismatic 
crystals,  or  from  light  petroleum  in  slender  needles  melting  at 
107 — 108°,  and  dissolves  readily  in  ether  and  to  a  less  extent  in 
alcohol  ;  when  treated  with  sodium  ethoxide,  it  gives  benzophenone, 
but  with  ferric  chloride  it  does  not  give  the  reaction  for  nitro¬ 
compounds  ;  on  reduction  with  zinc  dust  and  acetic  acid,  it  yields  a  base , 
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0H*C2H2Pho*NH2,  which  forms  white  crystals  melting  at  107 — 108° 
and  gives  a  platinichloride,  (C14H]50N).2,H2PtCl6,3H20,  melting  at 
146—149°.  On  treatment  with  acetyl  chloride,  the  substance  (2)  is 
converted  into  a  yellow,  crystalline  compound  (No.  2  of  Anschutz  and 
Romig)  which  melts  at  87- — 88°,  seems  to  be  saturated,  and  gives 
with  ferric  chloride  the  reaction  for  nitro-compounds  ;  on  reduction 
with  zinc  dust  and  acetic  acid,  it  yields  a  syrupy  base,  the  hydrochloride 
of  which  melts  at  170 — 173°.  The  action  of  sodium  ethoxide  on  the 
yellow  compound  melting  at  87 — -88°  or  on  the  oily  product  (1)  gives 
the  sodium  derivative  of  a -nitro- ft- ethoxy- fifi-diphenylethane, 

N02-CH2-CPh2-0Et, 

which  separates  from  a  mixture  of  ether  and  light  petroleum  in  large, 
colourless  crystals  melting  at  91 — 92°  and  dissolves  readily  in  acetic 
acid  and  to  a  less  extent  in  alcohol  or  benzene ;  by  its  behaviour 
towards  ferric  chloride  and  to  Meyer’s  reaction,  it  is  shown  to  be  a 
primary  nitro-compound  ;  treatment  with  acetyl  chloride  gives  the 
original  compound  melting  at  87 — 88°,  whilst  reduction  with  zinc 
dust  and  acetic  acid  gives  an  amine,  forming  a  crystalline  platini¬ 
chloride ,  [0Et*C2H2Ph2*NH2]2,H2PtCl6,2H20.  The  action  of  sodium 
amyloxide  on  the  product  melting  at  87 — 88°  yields  a  compound 
which  melts  at  95 — 97°  and  is  different  from  a-nitro-/3-ethoxy-/3/3-di- 
phenylethane. 

Nitration  of  diphenylethane  with  a  mixture  of  nitric  and  acetic 
acids  yields  the  same  products  as  are  obtained  by  nitric  acid  of  sp.  gr. 
]  -075. 

From  the  above  results  the  authors  draw  the  conclusion  that  the 
action  on  diphenylethane  of  nitric  acid  diluted  /with  either  water  or 
acetic  acid  yields  nitro-compounds  with  the  nitro-groups  in  the  side- 
chain.  T.  H.  P. 

Nitrating  Action  of  Nitric  Acid  on  Saturated  Hydro¬ 
carbons.  XII.  Nitration  of  Homologues  of  Diphenyl- 
methane  in  the  Side-chain.  Michael  I.  Konowaloff  and  S. 
Dobrowolsky  (J.  Russ.  Phys.  Chem.  Soc 1905,  37,  551 — 555). — The 
authors  have  studied  the  nitration  of  aa-,  a/3-,  and  ay-diphenyl- 
propanes  when  heated  in  open  vessels  with  nitric  acid  of  sp.  gr. 
1-075. 

ay-Diphenylpropane  yields  primary  and  secondary  nitro-products, 
the  former  being  probably  formed  from  an  isomeric  diphenylpropane 
present  as  an  impurity. 

a/3-Diphenylpropane  gives  (1)  y-nitro -a/3- diphenylpropane , 

CH2Ph-CHPh-CH2-N02, 

which  forms  prisms  melting  at  153  — 155°  and  dissolves  readily  in 
benzene,  alcohol,  or  acetone,  and  to  a  less  extent  in  ether ;  (2)  a 
tertiary  nitro-compound,  yielding  on  reduction  an  amine,  the  hydro¬ 
chloride  of  which,  C3H-Ph./NU2,HC1,  melts  at  177 — 178°  and  the 
platinichloride  at  1S0A 

aa- Diphenylpropane  gives  products  similar  to  those  obtained  from 
the  analogous  diphenylethane  (compare  Konowaloff  and  Jatzewitsch, 
preceding  abstract).  The  heavy  yellow  oil  obtained  gives,  with  sodium 
ethoxide,  the  sodium  salt  of  /3-nitro-a-ethoxy-aa-diphenyl propane  (1), 
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OEt*0Ph</0HMe*NOo,  which  crystallises  from  ether  in  yellow  prisms 
melting  at  103 — 104°,  is  readily  soluble  in  alcohol  or  benzene,  gives 
Meyer’s  reaction  for  secondary  nitro-derivatives,  and  reacts  with  ferric 
chloride.  There  is  also  formed  (1)  a  tertiary  nitro  compound,  which 
yields  on  reduction  an  amine,  the  hydrochloride  of  which  melts  at 
206 — 208°,  and  (2)  the  ethyl  derivative  of  diphenylethylcarbinol , 

CPh2Et-OEt, 

which  melts  at  160 — 161°.  T.  H.  P. 

Reduction  of  Nitro-compounds  by  Alcohols  in  presence 
of  Alkali.  Th.  Rotarski  (, 7 Russ.  Rhys.  Chem.  Soc.y  1905,  37, 
569—575). — The  action  of  sodium  alkyloxides  on  aromatic  nitro¬ 
compounds  proceeds  in  one  of  two  ways  :  (1)  at  low  temperatures, 

ArN 

2ArNO„  +  3MeONa  -  4 '  JT>0 +  3NaOH  +  3H-CHO  : 

ArlSK 

(2)  at  high  temperatures, 

ArN 

2ArNO«  +  3MeONa  -  .  i>0  +  3H-C0oNa  +  3H9. 

The  author  has  investigated  the  reduction  of  nitrobenzene,  />-nitro- 
anisole,  and  p-nitrophenetole  by  various  alcohols  in  presence  of 
different  alkalis.  At  low  temperatures,  the  action  is  simply  that  of 
hydrogen,  so  that  theoretically  there  should  be  formed  all  reduction 
products  obtainable  from  either  one  or  two  molecules  of  the  nitro¬ 
compound.  At  higher  temperatures,  the  reducing  action  of  alkyloxides 
consists  only  in  taking  oxygen  away  from  the  nitro-compound,  so  that 
in  this  case  only  compounds  poorer  in  nitrogen  can  be  obtained — • 
azoxy-,  azo-,  and  nitroso-compounds,  and  not  compounds  formed  by  the 
replacement  of  oxygen  by  hydrogen,  namely,  hydrazo-  and  amino-com¬ 
pounds,  and  arylhydroxylamines.  In  order  to  increase  the  yield  of 
azoxy-derivative,  which  is  the  chief  product  of  the  reaction,  the  tem¬ 
perature  at  which  the  latter  is  carried  out  must  be  raised.  The  tem¬ 
perature  above  which  one  of  these  reactions  and  below  which  the  other 
takes  place  varies  with  the  nature  both  of  the  alcohol  and  of  the  nitro¬ 
compound  and  with  the  amount  of  alkali  present. 

The  results  obtained  are  summarised  by  the  author  as  follows  : 
the  use  of  alkali  and  alcohol  has  no  advantage  over  that  of  sodium 
alkyloxide  for  the  reduction  of  nitro-compounds.  Aldehydes  do  not 
reduce  nitro-compounds,  even  in  presence  of  alkali.  The  sodium  alkyl¬ 
oxide  may  be  replaced  by  barium  oxide  or  hydroxide  plus  an  alcohol, 
but  lime,  magnesium  oxide,  or  alumina  may  not  be  used.  If,  at  the 
high  temperature  used  for  the  reduction  of  nitro-compound  to 
azoxy- compound,  the  sodium  alkyloxide  causes  decomposition,  barium 
oxide  or  hydroxide  may  be  employed  with  advantage.  The  alcohol 
used  as  a  diluent  with  sodium  alkyloxide  may  be  replaced  by  other 
liquids,  such  as  benzene  or  toluene.  T.  H.  P. 

cycZoHexanesulphonic  Acid.  Walther  Borsche  and  W.  Lange 
(Ber.,  1905,  38,  2766  —  2769). — cyclo~Hexy\  chloride  readily  forms 
a  Grignard  compound  with  magnesium,  and  this  with  dry  sulphur 
dioxide  yields  magnesium  cycfo-hexanesulphinate,  which  is  soluble 
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in  water.  When  oxidised  with  a  cold  saturated  solution  of  per¬ 
manganate,  the  sulphinate  yields  dihexamethylene  sulphone  and 
potassium  cjc\ohexanesulphonate ,  C(.Hn*S09*0K.  This  is  readily 
soluble  in  water  and  crystallises  from  alcohol  in  glistening  plates. 
The  chloride ,  CrHn’S02Cl,  is  a  colourless  oil  distilling  at  127 — 128° 
under  15  mm.  pressure,  but  decomposes  when  slowly  distilled.  The  acid 
crystallises  from  alcohol  and  melts  at  90 — 92°.  The  anilide , 
C6H5*S02’NHPh,  crystallises  from  dilute  alcohol  in  flat  needles  and 
melts  at  87°.  The  ethyl  ester,  obtained  by  the  action  of  sodium 
ethoxide  on  the  chloride,  is  a  colourless  oil  which  distils  at  150 — 151° 
under  18  mm.  pressure.  When  reduced,  the  chloride  yields  cyclo- 
hexyl  hydrosulphide ,  C6HnSH. 

Dicyoiohexanesulphone ,  S02(C6Hn)9,  is  sparingly  soluble  in  hot 
water  and  crystallises  in  colourless  needles  melting  at  132 — 132*5°. 
Dicyc/ohexyl  (Abstr.,  1902,  i,  360)  is  obtained  as  a  by-product  in  the 
preparation  of  magnesium  cyc/ohexanesulphinate.  J.  J.  S. 

Action  of  Pure  [Absolute]  Nitric  Acid  on  Benzenesulpho- 
methylamide.  H.  J.  Backer  (Bee.  Trav.  chim .,  1905,  [ii],  24, 
484—491). — When  benzenesulphomethylamide  is  nitrated  with  fuming 
nitric  acid,  the  product  is  benzenesulphomethylnitroamide  (compare 
Van  Bomburgb,  Bee.  Trav.  chim.,  1884,  3,  7),  but  when  pure  (absolute) 
nitric  acid  is  employed,  the  m-nitro-derivative  of  this  compound  is  pro¬ 
duced.  m-Nitrohenzenesulphomethylnitroamide ,  NO2*C0H4,SO2*NMeNO2, 
can  also  be  formed  by  the  action  of  pure  nitric  acid  on  m-nitrobenzene- 
sulphomethylamide  (compare  Chattaway,  Trans.,  1905,  87,  159)  ;  it 
forms  colourless  needles  melting  at  96°,  readily  soluble  in  chloroform, 
benzene  or  acetone,  warm  alcohol,  carbon  disulphide,  or  ether,  insoluble 
in  light  petroleum  ;  on  boiling  with  10  per  cent,  potassium  hydroxide 
solution,  it  yields  potassium  nitrobenzenesulphonate,  from  which 
m-nitrobenzenesulphonamide,  m.  p.  160*5 — 161°  (compare  Schober  and 
Kiefer,  Abstr.,  1895,  i,  52),  is  obtained,  or  the  same  compound  can 
be  prepared  by  the  action  of  ammonia  on  the  original  nitroamide. 

M.  A.  W 

Grignard’s  Reaction.  Adolf  von  Baeyer  ( Ber .,  1905,  38, 
2759 — 2765). — Magnesium  does  not  readily  react  with  ethereal 
solutions  of  iodo-derivatives  of  aniline,  but  the  metal  may  be  rendered 
active  by  heating  in  a  flask  over  a  free  flame  and  adding  gradually 
about  half  its  weight  of  iodine,  the  flask  being  continually  rotated. 
After  treatment  in  this  way,  the  metal  reacts  to  a  slight  extent  with 
water,  but  very  vigorously  with  methyl  alcohol,  with  an  ethereal 
solution  of  bromobenzene,  or  with  iodo-derivatives  of  aniline  or  of 
dimethylaniline ;  the  reaction  is  most  vigorous  with  the  ortho-com¬ 
pounds,  and  least  with  the  para.  The  best  method  for  preparing  the 
magnesium  derivatives  is  to  add  the  active  magnesium  gradually  to 
the  dry  ethereal  solution  of  the  iodo-derivative.  Magnesium  o-di- 
methylaminophenyl  iodide  and  methyl  dimethylanthranilate(Willstatter 
and  Kahn,  Abstr.,  1904,  i,  235)  react  yielding  tetramethyl- 2:2'- 
diaminohenzophenone,  ClTHo0ON2,  which  crystallises  from  light 
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petroleum  in  brilliant  yellow  prisms  melting  at  122°.  The  ethereal 
solutions  of  the  magnesium  iodo-derivatives  from  the  iodo-anilines 
react  readily  with  benzophenone,  yielding  aminotriphenylearbinol 
derivatives.  Magnesium  o-aminophenyl  iodide  and  methyl  benzoate 
yield  benzanilide. 

Details  for  the  preparation  of  the  iodo-derivatives  of  aniline  are 
given.  The  dimethyl  derivatives  were  prepared  by  the  action  of 
methyl  sulphate  (Ullmann,  Abstr.,  1903,  i,  394).  o-Iodoaniline  melts 
at  60 — 61°,  o-iododimethylaniline  boils  at  116°  under  11  mm.  pressure  ; 
m-iododimethylaniline  melts  at  38 — 39°  and  distils  at  142 — 143°  under 
12  mm.  pressure,  p- [odoaniline  melts  at  67 — 68°  and  the  dimethyl 
derivative  at  82°.  J.  J.  B. 

a-Anthramine  and  a-Anthrol.  Hans  Dienel  (Ber.,  1905,  38, 
2862 — 2867.  Compare  Liebermann  and  Simon,  Abstr.,  1882,  857  ; 
Liebermann  and  Hoermann,  ibid.,  858  ;  Liebermann  and  Bollert,  ibid  , 
1105;  Liebermann  and  Hagen,  ibid.,  1212;  II  j  insky,  Abstr.,  1904, 
i,  176;  Schmidt,  ibid .,  256). — Ammonio-zinc  anthracene- 1-sulphonate, 
(C14H0SO3)2Zn,2NH3,H2O,  crystallises  in  needles  from  the  ammoniacal 
mother  liquors  from  the  reduction  of  anthraquinone-  1-sulphonate  with 
zinc  dust  and  ammonia ;  when  treated  with  water,  it  decomposes  with 
formation  of  zinc  dust. 

1-Anthrol,  formed  by  fusing  potassium  anthracene- 1-sulphonate 
with  potassium  hydroxide  at  250 — 260°,  crystallises  in  brown  leaflets 
or  needles,  sinters  at  146°,  and  melts  and  decomposes  at  150 — 153°. 
It  dissolves  in  the  ordinary  solvents  more  easily  than  does  2-anthrol, 
to  form  holutions  with  blue  fluorescence;  the  solution  in  aqueous 
ammonia  is  green,  in  dilute  alkali  hydroxides  or  baryta  yellow  with 
green  fluorescence;  with  traces  of  nitric  acid,  the  solution  in  glacial 
acetic  acid  forms  a  dark  red  coloration,  with  ferric  chloride  a  green 
precipitate.  The  acetyl  derivative  crystallises  in  colourless  needles, 
becomes  brown  at  about  80°,  melts  and  decomposes  at  128 — 130°,  and 
is  oxidised  by  chromic  acid  in  hot  acetic  acid*  solution  to  erythro-1- 
acetoxyanthraquinone,  C14H1>702*0Ac,  which  crystallises  in  glistening, 
golden  needles  melting  at  175 — 178°.  The  ethyl  ether ,  ClfiHuO, 
formed  by  boiling  1-anthrol  with  alcoholic  hydrogen  chloride  in  a 
reflux  apparatus,  crystallises  in  colourless  needles,  melts  at  69°,  and 
dissolves  in  alcohol  to  form  a  solution  with  blue  fluorescence  ;  the 
methyl  ether  crystallises  in  colourless  leaflets  and  melts  at  70°.  These 
ethers  are  formed  more  slowly  and  in  poorer  yields  and  melt  at  lower 
temperatures  than  the  corresponding  2 -compounds. 

\-Anthr  amine,  C14H()*]SrH2,  formed  by  heating  1-anthrol  with 
acetamide  in  a  sealed  tube  at  260°,  crystallises  in  glistening,  yellow 
leaflets,  melts  at  about  130°,  is  more  soluble  than  the  2-amine,  gives 
the  same  colour  reactions  with  bromine  and  concentrated  nitric  acid, 
but  a  greyish-green  coloration  with  arsenic  acid,  and  has  only  weak 
basic  properties.  The  hydrochloride,  C14IlnN,HCl,  and  the  sulphate 
are  white,  crystalline  substances.  The  acetyl  derivative,  C14HnNAc, 
crystallises  in  green  needles,  melts  at  198°,  and  is  oxidised  to 
a-acetylaminoanthraquinone  by  chromic  acid  in  glacial  acetic  acid 
solution. 
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Dihydro- 1  -anthr  amine,  G\.H4<C 


CH 

CH 


2^>C(.Ho,NH2,  formed  by  reduction 


of  1-anthramine  with  sodium  amalgam  in  boiling  alcoholic  solution, 
crystallises  in  slender,  glistening,  colourless  needles,  has  an  odour  of 
dihyclroanthracene,  nnd  sinters  at  60—70°,  but  has  no  sharp  melting 
point.  The  hydrochloride,  C)dH]BN,HCl,  forms  glistening  leaflets. 

Di-1  -anthr  amin  e ,  NH(CuH9)2,  is  formed  when  1-anthramine  is  boiled 
with  glacial  acetic  acid  in  a  reflux  apparatus.  It  crystallises  in 
glistening  leaflets,  melts  at  204°,  is  insoluble  in  concentrated  hydro¬ 
chloric  acid,  and  is  less  volatile  and  less  soluble  than  1-anthrnmine. 


G.  Y. 


Bromine  Additive  Compounds  of  Dimetbylaniline.  C.  Loring 
Jackson  and  Latham  Clarke  (Amer.  Chem .  1905,  34,  261 — 290). 

— The  following  nomenclature  is  suggested  for  the  compounds 
described  in  this  paper.  Additive  compounds  containing  the  brom¬ 
ine  attached  to  a  carbon  atom  of  the  benzene  nucleus  are  termed 
benzbromides  ;  if  the  bromine  is  united  to  the  nitrogen,  the  com¬ 
pounds  are  amine  dibromides  (or  hydrobromides) ;  and  when  the 
additive  bromine  is  attached  to  a  bromine  atom,  the  compounds  are 
termed  perbromides. 

Fries  (Abstr.,  1904,  i,  571)  has  already  obtained  certain  bromine 
additive  compounds  of  dimetbylaniline  by  adding  bromine  to  a  solution 
of  dimethylaniline  or  its  hydrobromide  in  glacial  acetic  acid.  The 
compounds  now  described  were  prepared  by  the  addition  of  bromine  to 
dimethylaniline  dissolved  in  chloroform. 

3  :  4 -Dibromodimethylaminodihydrobenzene  (benz-3  :  4-dibromide  of 
dimethylaniline),  CrHf)Br2*NMe2,  crystallises  in  long,  slightly  yellow 
plates  or  slender  needles,  melts  at  about  82°,  is  soluble  in  alcohol, 
chloroform,  or  acetone,  and  on  exposure  to  the  air  is  slowly  converted 
into  ^-bromodimethylaniline  ;  it  dissolves  in  dilute  acids,  does  not 
liberate  iodine  from  potassium  iodide,  and  is  turned  reddish-brown  by 
quinone.  When  this  substance  is  treated  with  excess  of  ethyl 
bromide,  the  additive  compound  (benz-3  : 4-dibromide  of  dimethylethyl- 
phenvlammonium  bromide),  C0Hr>Br2'NMe2EtBr,  is  produced,  which 
crystallises  in  flat,  white  prisms,  and  by  the  action  of  water  is  con¬ 
verted  into  a  red  oil. 

3  :  4:-Di6romodimethylaminodihydrobenzene  dibromide  (benz-3  :  4-di¬ 
bromide  of  dimethylaniline  dibromide),  C0H5Br2*NMe2,Br2,  crystallises 
in  long,  yellowish-red  needles,  melts  at  65 — 70°,  is  soluble  in  alcohol, 
chloroform,  acetone,  or  ethyl  acetate,  is  insoluble  in  dilute  acids,  and 
is  converted  by  potassium  hydroxide  into  dibromodimethylaniline  ;  it 
dissolves  in  ethyl  bromide  and  crystallises  unchanged  from  the 
solution,  and  gives  a  blue  coloration  with  potassium  iodide  and  starch 
paste.  When  this  substance  is  treated  with  acetone,  it  is  converted 
into  3  :  4-dibromodimethylaminodihydrobenzene,  whilst  by  the  action 
of  alcohol  the  hydrobromide  of  dibromodimethylaniline  is  produced, 
which  melts  at  110°.  When  3  : 4-dibromodimethylaminodihydro- 
benzene  dibromide  is  moistened  with  chloroform,  it  gradually  changes 
into  a  red  substance ,  C1GH94N2Br7,  which  contains  one  atom  of  bromine 
capable  of  replacing  iodine  in  potassium  iodide  and  melts  at  105°  ; 
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it  is  not  identical  with  the  compound  (CGH3Br2’NMe2,HBr)2Br, 
described  by  Fries  ( loc .  cit.).  By  the  action  of  hot  chloroform  on  the 
dibromide,  a  viscous  substance  is  produced  which  does  not  react  with 
potassium  iodide,  is  converted  by  sodium  thiosulphate  into  dibromo- 
dimethylaniline,  and  is  probably  the  compound  Or)H4Bro,NMe2,HBr  ; 
if  left  for  several  days,  it  changes  into  a  red  compound  similar  to  that 
already  described,  and  becomes  capable  of  liberating  iodine  from 
potassium  iodide. 

Tetrabromodimethylaminotetrahydrobenzene  dibromide  (ben  ztetrabrom- 
ide  of  dimethylaniline  dibromide),  C6H~Br4*NMe2,Br2,  crystallises  in 
small,  red  needles  and  is  very  unstable  ;  it  readily  loses  hydrogen 
bromide,  becoming  converted  into  tribromodimethylaminodihydrobenzene 
dibromide  ( be nzdi bromide  of  bromodimethylaniline  dibromide), 

CGH4Br3*lM  M  e2,Br2, 

which  forms  long,  red  prisms,  melts  at  78°,  and  is  converted  by 
potassium  hydroxide  into  dibromodimethylaniline.  By  the  action  of 
acetone  on  the  compound  last  described,  an  oily  substance  is  formed 
which  does  not  react  with  potassium  iodide  and  is  probably  the  benz- 
dibromide  of  bromodimethylaniline,  CGH4Br3*NMe2.  When  the  com¬ 
pound  containing  five  bromine  atoms  is  treated  with  alcohol,  it  is 
converted  into  a  substance  which  is  probably  identical  with  the 
o-p-di bromodimethylaniline  hydrobromide  perbromide  described  by 
Fries  {loc.  cit.).  The  compound  reacts  with  aniline  with  formation  of 
aniline  hydrobromide,  dibromodimethylaniline,  and  small  quantities  of 
a  substance  which  forms  red  crystals,  whilst  when  treated  with  a 
mixture  of  potassium  iodide  and  sodium  thiosulphate  it  is  converted 
into  ^-bromodimethylaniline.  If  a  solution  of  the  substance  in  chloro¬ 
form  is  treated  with  solid  potassium  iodide,  the  compound 

CGH3Br2*NMe2,HBr,I 

is  formed,  which  crystallises  in  reddish-yellow  prisms  and  melts  at 
137°.  By  the  action  of  sodium  acetate  on  the  benzdibromide  of 
dimethyl-p-bromoaniline  dibromide,  dibromodimethylaniline  is  pro¬ 
duced. 

When  bromine  is  added  to  a  chloroform  solution  of  j9-biomodi- 
methylaniline,  the  compound  CcH3Br2*iSlMe2,HBr,Br2  (Fries,  loc.  cit.) 
is  obtained.  By  the  action  of  bromine  on  dibromodimethylaniline, 
the  perbromide ,  C6H3Br2*NMe2,HBr4,  is  formed,  which  crystallises  in 
yellowish-red,  flat  prisms,  melts  at  98°,  is  converted  by  acetone  into 
the  hydrobromide  of  dibromodimethylaniline,  by  potassium  hydroxide 
into  dibromodimethylaniline,  by  cold  alcohol  into  the  perbromide, 

(C6H3Br2,NMe2,HBr)2Br 

(Fries,  loc.  cit .),  and  by  hot  alcohol  or  chloroform  into  tribromodi- 
methylaniline  hydrobromide ,  which  darkens  at  200n  and  melts  at  202°. 

p- Bromodimethylaniline  di-iodide,  C0H4Br*NMe2,I2,  obtained  by  the 
action  of  iodine  on  a  chloroform  solution  of  ^-bromodimethylaniline, 
crystallises  in  flat,  black  prisms,  melts  at  115°,  and  is  slightly  soluble 
in  alcohol,  acetone,  or  ethyl  acetate.  E.  G. 

a>-Sulphomethyl  Derivatives  of  Aromatic  Amines.  Badische 
Anilin-  it  Soda-Fabrik  (D.B.-P.  158718.  Compare  this  vol.,  i, 
340). — Diphenylamine  reacts  with  formaldehyde  and  sodium  hydro- 
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gen  sulphite :  CH2(NPh2)2  4-  HS03Na  =  NPh2*CHvS03Na  +  NHPh2. 
The  sodium  salt  thus  obtained  separates  in  glistening,  colourless 
needles.  Potassium  chloride  precipitates  the  sparingly  soluble 
potassium  salt.  The  u-sul'phonic  acid  is  stable,  and  reacts  with 
metallic  cyanides  to  form  the  viscous  nitrile .  C.  H.  D. 


Preparation  of  a-Phenyl-  and  7?-Tolyl~naphthylamine-6-  and 
-7-sulphonic  Acids.  Aktien-Gesellschaft  fur  Anilin-Fabrtka- 
tion  (D.R.-P.  159353). — In  addition  to  a-naphthylamine-4  :  8-disul- 
phonic  acid  (this  vol.,  i,  717),  a-naplithylamine-4  :  6-  and  -4  :  7-disul- 
phonic  acids  also  lose  the  4-sulphonic  group  when  heated  with 
aniline  or  ^-toluidine  at  180°,  arylation  of  the  amino-group  taking 
place  at  the  same  time,  yielding  a  -phenyl-  or  a  -  p-  tohjl-naph  thy  lam  in  e-  6  - 
or  -7 -sulphonic  acid .  C.  II.  D. 


Action  of  Formaldehyde  on  Thiocarbanilide.  Erich  Opfer- 
mann  ( Chem ,  Zeit.y  1905,  29,  1075 — 1076), — A  mixture  of  finely- 
powdered  thiocarbanilide  with  formaldehyde  was  treated  with  dry 
hydrogen  chloride  until  all  the  thiocarbanilide  had  dissolved  ;  the 
substance  obtained,  on  treatment  with  excess  of  ice-cold  water,  gave  a 
white,  flocculent  precipitate  which  could  not  be  purified  ;  the  acid 
filtrate  from  the  latter,  when  made  alkaline  with  sodium  hydroxide, 
deposited  a  substance  which  crystallised  from  alcohol  in  groups  of 
needles  melting  at  78°,  and  was  readily  soluble  in  cold  benzene, 
ether,  acetone,  or  chloroform ;  it  was  decomposed  by  solution  in 
hot  30  per  cent,  sulphuric  acid.  Molecular  weight  determinations 
gave  the  values  239  and  246,  and  these,  combined  with  the  analytical 

results,  lead  to  the  formula  The  corre_ 

sponding  derivatives  obtained  from  7r-chloro-  and  7r-bromo-thiocarbani- 
licle  melt  at  84°  and  80°  respectively.  The  former  crystallises  from 
alcohol  in  small,  white  plates,  and  the  latter  in  white,  transparent 
plates.  P.  H. 


Preparation  of  /S-Arylhydroxylamines  by  the  Electro¬ 
chemical  Reduction  of  Aromatic  Nitro  compounds.  Kurt 
Brand  ( Ber 1905,  38,  3076 — 3078). — A  fine  suspension  of  nitro¬ 
benzene  in  an  aqueous  solution  of  acetic  acid  and  sodium  acetate  is 
placed  in  a  porous  pot,  which  serves  as  the  cathode  vessel  and  is  kept 
automatically  stirred.  The  pot  is  surrounded  by  a  lead  pipe  which 
serves  as  anode  and  through  which  cold  water  is  passed,  so  that  the 
temperature  is  kept  at  20—25°.  The  whole  is  placed  in  a  glass  vessel 
containing  dilute  sulphuric  acid.  The  cathode  is  a  nickel  wire  gauze  of 
3 — 4  sq.  cm.  surface,  and  a  voltage  of  6 — 8  with  a  current  of  6 — 10 
amperes  yields  the  best  results.  From  50  grams  of  nitrobenzene 
32  grams  of  phenylhydroxylamine  have  been  obtained,  together  with  a 
trace  of  azoxybenzene  and  a  little  aniline. 

p-Chlorophenylhydroxylamine  has  been  prepared  in  a  similar  manner 
using  an  alcoholic  solution  of  the  nitro-compound  mixed  with  an 
aqueous  solution  of  acetic  acid  and  sodium  acetate.  J.  J.  S. 
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Action  of  Phenylcarbimide  on  Sulphonic  Acids.  C.  Yallee 
{Bull.  Soc.  chim 1905,  [iii],  33,  966—969). — Haller  has  shown  that 
organic  acids  react  with  phenylcarbimide  to  form  diphenylcarbamide 
and  the  anilide  of  the  acid.  It  is  now  found  that  sulphonic  acids  and 
phenylcarbimide  form  principally  the  aniline  sulphonates,  with  little 
diphenylcarbamide  and  no  anilide. 

A  comparison  of  the  products  obtained  by  the  interaction  of  phenyl- 
carbamide  and  acetic  and  chloro-,  dichloro-,  and  trichloroacetic  acids 
in  Y-aqueous  solution  with  those  obtained  with  benzenesulphonic  acid 
in  Nj 2*4  solution  shows  that  the  amount  of  aniline  salt  formed 
increases,  whilst  that  of  the  diphenylcarbamide  decreases,  with 
increasing  affinity  of  the  acid. 

Of  100  grams  of  phenylcarbimide, 

there  were  recovered  from  the  product  as 

, - a - - 

Affinity,  Diphenyl- 

11  Cl  =100.  Aniline  salt.  Anilide.  carbamide. 


Acetic  acid,  N, .  0*4  5*58  0*0  94*41 

Chloroacetic  acid  .  4 '8  20 '00  4*66  75 '33 

Dichloroacetic  acid  .  27 '0  30*16  14T1  58 '41 

Trichloroacetic  acid  .  75*0  51*83  traces  48*16 

Benzenesulphonic  acid, 


Y/2*4...  104*0  91*66  0*0  8*33 

These  results  are  due  to  the  varying  ionisation  of  the  acids,  as  is 
shown  by  the  formation  of  the  anilide  only  without  any  aniline  salt 
by  the  action  of  phenylcarbimide  on  trichloroacetic  acid  in  Y-toluene 
solution.  G-.  Y. 

Action  of  Aromatic  Aldehydes  on  Sodium  YMethyl-3-c2/c/o- 
hexanoxide.  Albin  Haller  and  Franqois  March  {Bull.  Soc.  chim., 
1905,  [iii],  33,  969 — 974.  Compare  this  vol.,  i,  276  ;  Haller,  Abstr., 
1900,  i,  301  ;  Martini,  Abstr.,  1904,  i,  903). — The  action  of  1  mol.  of 
sodium  l-methyl-3-c?/c£ohexarioxide  in  toluene  solution  on  more  than 
2  mols.  of  benzaldehyde,  cooled  by  ice,  leads  to  the  formation  of 
4-hydroxybenzyl-l -methyl- 3-c^ohexanol  (Tetry,  Abstr.,  1902,  i,  469), 
benzyl  alcohol,  dibenzylidene-l-methyl-3-cyc£ohexanol,  melting  at  127°, 
and  l-methyl-3-cyc\ohexanyl  benzoate ,  C14H1802,  which  melts  at  66 — 67° 
and  is  easily  soluble  in  ether,  alcohol,  or  light  petroleum.  This  may 
be  formed  also  by  the  action  of  benzoyl  chloride  on  sodium  methyl- 
cyycfohexanoxide  or  on  methylcycfohexanol  in  presence  of  piperidine. 
The  action  of  1  mol.  of  sodium  l-methyl-3-cy<Affiexanoxide  on  1  mol. 
of  benzaldehyde  in  toluene  solution,  the  mixture  being  heated  to 
complete  the  reaction,  leads  to  the  formation  of  4-benzyl- 1 -methyl-3 - 
cycZohexanol  and  a  small  amount  of  sodium  benzoate. 

Similarly,  the  action  of  1  mol.  of  sodium  l-methyl-3-C2/cfohexanoxide 
on  2  mols.  of  anisaldehyde  in  the  cold  leads  to  the  formation  of  anisyl 
alcohol  and  4-anisylidene-l-methyl-3-c?/(A>hexanone,  but  on  1  mol. 
of  anisaldehyde,  and  with  heating  to  complete  the  reaction,  to  the 
formation  of  anisic  acid  and  \z-anisyl-l~methyl-3-cyc\ohexanol , 

CHM8<^'CH(Qg)>0H-0fir;:-C,.H1-0Me. 

This  is  obtained  as  a  white  powder,  melts  at  93 — 94°,  and  has  [a]D  + 
603(V  in  alcoholic  solution. 
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i-Anisyl-\ -methyl -3 -cyclohexanone,  C15H20O2,  formed  by  reduction  of 
the  anisylidene  compound  with  sodium  amalgam  in  presence  of 
alcohol,  melts  at  52 — 53°,  and  on  reduction  with  sodium  and  alcohol 
yields  anisylmethylcz/cfohexanol.  G.  Y. 


c^cfcButyldimethylcarbinol  and  its  Transformations.  Kic.  M. 
Kijner  ( J .  Russ.  Phys.  Chem .  Soc .,  1905,  37,  509 — 517). — cyclo- 

Butyl  dim  e  thylcar  h  ino  l,  CH2<^^^2^>CH,CMe2,OH,  prepared  by 

Masson’s  method  (Abstr.,  1901,  i,  249)  by  the  action  of  magnesium 
methiodide  on  ethyl  cycfobutanecarboxylate,  is  a  mobile  liquid 
with  an  odour  resembling  that  of  camphor,  and  boils  at  147°,  has  the 
sp.  gr.  0*8952  at  20°/0°,  and  nD  T4457  at  20°.  The  action  of 
hydrogen  bromide  on  the  alcohol  yields  two  bromides  :  (1)  one,  which 
was  not  isolated,  giving,  under  the  action  of  alcoholic  potassium 

hydroxide,  a  hydrocarbon ,  CH2<^^2^C’.CMe2,  boiling  at  100 — 102° 

under  753  mm.  pressure,  and  having  the  sp.  gr.  0*7852  at  20°/0°  and 

1*4371  at  20°  ;  (2)  the  bromide ,  CH2<\Q^2^>CH*CMe2Br,  which  is  a 

colourless  liquid  turning  yellow,  and  later  dark  green,  when  kept,  and 
which  boils  at  167°  under  755  mm.  pressure,  has  the  sp.  gr.  1*2562  at 
20°/0°  and  nD  1  4796  at  20°;  when  reduced  by  means  of  the  copper- 
zinc  couple  in  alcohol,  it  yields  a  hydrocarbon  which  is  probably  1  : 1- 

CU  «CH 

dimethyl  cyclopentane ,  CMe2<^  l  2,  anc^  boils  88 *3 — 88*5°  under 

vJtlg 

756  mm.  pressure,  and  has  sp.  gr.  0*7553  at  20°/0°  and  nD  1*4132  at  20°. 
On  heating  with  hydriodic  acid  at  225°,cyc£obutyldimethyJcai  binol  yields 
1  :  3-dimethylcyc^opentane.  T.  H.  P. 


cycfoButyldiethylcarbinol  and  its  Compounds.  Kie.  M. 
Kijner  and  W.  Amosoff  (./.  Russ.  Phys .  Chem.  Soc.,  1905,  37, 

517 — 520). — cycloButyldiethylcarbinol,  CH2<\Q^2^>CH*OEt2*OH, 

prepared  by  Masson’s  method  (Abstr.,  1901,  i,  249)  by  the  action  of 
magnesium  ethiodide  on  ethyl  tetramethylenecarboxylate,  is  a  viscous 
liquid  boiling  at  188 — 189°  under  759  mm.  pressure,  and  having  the 
sp.  gr.  0*9176  at  0°/4°  and  0*9010  at  20°/4°  and  nD  1*4554  at  20°. 
When  distilled  with  oxalic  acid,  it  gives  the  hydrocarbon , 

CH2<^2>C:CEt2, 

which  has  sp.  gr.  0*8092  at  20° /0°  and  wD  1*4510  at  20°.  When 
shaken  with  concentrated  sulphuric  acid,  this  compound  passes  into 

pTT  \ 

cyclo  butyldiethylme  thane,  CH2<C.Qj^2^>OH*CHEt2,  which  boils  at 

151 — 152°  under  775  mm.  pressure  and  has  sp.  gr.  0*7946  at  19°/0° 
and  nB  1*4334  at  20°. 

Reduction  of  cycfobutyldiethylcarbinol  by  means  of  hydriodic  acid 
gives  a  hydrocarbon,  C9H18,  which  boils  at  148 — 149°  under  767  mm. 
pressure,  and  has  sp.  gr.  0*7851  at  20° 70°  and  n D  1*4298  at  20°. 

T.  H.  P. 
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Triphenylcarbinols.  Hugo  Kauffmann  and  Ad.  Grombacjh  ( Ber ., 
1905,  38,  2702—2706.  Compare  this  vol.,  i.  280  ;  Gomberg,  Abstr., 
1902,  i,  534). — When  boiled  with  alcoholic  zinc  chloride  (compare 
Ullmann  and  Mourawiew-Winigradoff,  this  vol.,  i,  642),  diphenyl-2  :  5- 
dimethoxyphenylcarbinol  yields  diphenyl- 2  :  5-dimethoxyphenylmethane , 
ColH.,00.„  which  crystallises  in  white  needles,  melts  at  104°,  and  gives 
a  yellow  coloration  with  concentrated  sulphuric  acid.  With  this  acid, 
the  carbiuol  gives  an  emerald-green  coloration.  If  the  carbinol  is 
boiled  for  more  than  a  few  minutes  with  alcoholic  zinc  chloride,  in  the 
place  of  the  methane  there  are  obtained  a  liquid  product  which  has  an 
odour  resembling  that  of  safrole  and  is  volatile  in  a  current  of  steam, 
and  a  solid  substance ,  which  melts  at  192°  and  is  only  slightly  soluble 
in  alcohol. 

Diphenyl-2  \5-dimethoxyphenyhnethyl  chloride ,  C6H3(OMe)2'CPh2Cl, 
is  formed  when  a  current  of  hydrogen  chloride  is  passed  through  a 
benzene  solution  of  the  carbinol  containing  anhydrous  sodium 
sulphate,  and  the  green  solution  so  obtained  is  distilled  finally  in  a 
vacuum.  It  crystallises  from  light  petroleum  in  white  needles,  melts 
at  98°,  reacts  easily  with  traces  of  moisture,  and  when  boiled  with 
alcohol  is  reduced  to  diphenyl-2  :  5-dimethoxyphenylmethane.  This  is 
formed  directly  by  the  action  of  hydrogen  chloride  on  the  carbinol 
covered  with  warm  alcohol ;  if  the  green  alcoholic  solution  so  formed 
is  concentrated  too  far,  a  second  modification  of  diphenyl-2  : 5- 
dimethoxyphenylmethane  separates  on  cooling  as  an  oil.  This  solidifies 
to  crystals  which  melt  and  change  into  the  first  modification  at  84°. 
The  more  fusible  form  is  produced  also  from  the  less  fusible  by 
crystallisation  from  a  super-cooled,  highly  concentrated  alcoholic 
solution. 

In  the  formation  of  the  methane  from  the  carbinol  or  its  chloride, 
in  presence  of  alcohol,  the  latter  is  oxidised  to  acetaldehyde. 

Diphenyl-2  :  5-dimethoxyphenylmethane,  melting  at  104°,  is  obtained 
also  when  the  carbinol  is  reduced  by  zinc  dust  in  boiling  glacial  acetic 
acid  solution.  When  heated  with  alcoholic  zinc  dust,  triphenylearbinol 
yields  triphenylmethane.  G.  Y. 

Action  of  Potassium  Hydroxide  on  Mixtures  of  Ketones 
with  Phenylacetylene.  Alexei  E.  Faworsky  («/.  Buss .  Phys. 
Cliem .  Soc.y  1905,  37,  643 — 645). — The  action  of  anhydrous  potassium 
hydroxide  on  a  mixture  of  a  ketone  with  phenylacetylene  yields  an 
unsaturated  alcohol,  the  reaction  taking  place  in  two  stages  :  the 
potassium  hydroxide  is  first  added  to  the  carbonyl  group  of  the 
ketone,  >  CIO  +  KOH  =  >  C(OH)‘OK,  the  latter  then  gradually 
reacting  with  the  phenylacetylene  according  to  the  equation 
>0(08  )'OK  +  CHiCPh  —  > C(OH)*C:CPh  +  KOH.  The  reaction  is 
hence  similar  to  that  occurring  between  potassium  hydroxide,  a  ketone, 
and  chloroform,  which  also  takes  place  in  two  stages,  the  group 
>C(OH)*OK,  formed  in  the  first,  reacting  with  the  chloroform,  thus  : 
>C(OH)*OK  +  CHCl3=  >C(OH)-CCl3  +  KOH.  In  this  case,  how¬ 
ever,  the  yields  obtained  are  not  so  good  as  in  the  above  synthesis  of 
unsaturatcd  alcohols,  in  which  water  can  be  almost  completely 
excluded.  T.  H.  P. 
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Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl- 
acetylene  and  Acetone :  Synthesis  of  Phenylacetylenyl- 
dimethylcarbinol.  M.  Skossarewsky  ( J .  Russ.  Phys.  Chem .  Soc ., 
1005,  37,  645 — 647). — Phenylacetylenyldimethylcarbinol , 

OH-CMe2-0:CPh, 

prepared  by  gradually  adding  finely-powdered  potassium  hydroxide 
to  a  mixture  of  phenylacetylene  (1  mol.)  and  acetone  (1  mol.)  diluted 
with  an  equal  volume  of  ether  and  cooled  to  0°,  separates  from  ether 
iu  colourless  crystals  melting  at  53°.  It  forms  an  acetyl  derivative, 
(J13H1402,  boiling  at  130 — 135°  under  10  mm.  pressure.  When 
heated  with  5  per  cent,  sulphuric  acid  solution,  the  alcohol  yields  a 
hydrocarbon ,  CH2!OMe*C:CPh,  boiling  at  88°  under  7  mm.  pressure. 
When  boiled  with  aqueous  potassium  hydroxide,  phenylacetylenyl- 
dimethylcarbinol  yields  acetone  and  phenylacetylene.  T.  H.  P. 

Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl¬ 
acetylene  with  Methyl  Ethyl  Ketone  :  Synthesis  of  Phenyl- 
acetylenylmethylethylcarbinol.  Iwan  Bork  ( J.  Russ .  Phys.  Chem. 
Roc.,  1905,  37,  647 — 650.  Compare  preceding  two  abstracts). — 
Phenylacetylenylmethylethylcarbinol ,  OH*CMeEt*CiOPh,  prepared  by 
the  interaction  of  potassium  hydroxide,  methyl  ethyl  ketone,  and 
phenylacetylene,  is  a  syrupy  liquid  with  a  pleasant  odour  recalling 
that  of  rose-oil  ;  it  boils  at  129 — 130°  under  9  mm.  pressure,  and  has 
the  sp.  gr.  1*0039  at  0°/0°  and  0*9906  at  20°/20°.  On  boiling  with 
10  per  cent,  potassium  hydroxide  solution,  it  is  resolved  into  methyl 
ethyl  ketone  and  phenylacetylene.  When  boiled  with  5  per  cent, 
sulphuric  acid  solution,  it  yields  the  hydrocarbon ,  CHMe!CMe*C:CPli, 
as  a  liquid  which  has  a  smell  resembling  that  of  honey,  boils  at 
102 — 103°  under  9  mm.  pressure,  and  has  the  sp.  gr.  0*9462  at  0°/0° 
and  0*9305  at  20°/20°;  on  treatment  with  concentrated  sulphuric 
acid  at  the  ordinary  temperature  and  then  with  water,  the  hydro¬ 
carbon  undergoes  hydration  to  phenylacetylenylmethylethylcarbinol, 
the  water  being  added  at  the  double  and  not  at  the  treble  linking. 

T.  H.  P. 

Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl¬ 
acetylene  and  Methyl  isopropyl  Ketone  :  Synthesis  of  Phenyl- 
acetylenylmethylisopropylcarbinol.  Iwan  Bork  (J.  Russ.  Phys. 
Chem.  Soc.,  1905,  37,  650 — 652.  Compare  preceding  abstracts). — 
Phenylacetylenylmethyli'&oprojyylcarbinol ,  CHMe2*CMe(OH) *C:CPh,  pre¬ 
pared  by  the  interaction  of  phenylacetylene  and  methyl  isopropyl 
ketone  in  presence  of  potassium  hydroxide,  melts  at  41°  and  boils  at 
136 — 137°  under  12  mm.  pressure.  On  boiling  with  10  per  cent, 
potassium  hydroxide  solution,  it  is  resolved  into  phenylacetylene  and 
methyl  isopropyl  ketone.  When  boiled  with  5  per  cent,  sulphuric 
acid  solution,  it  yields  a  hydrocarbon ,  CMe.dCMe’UiCPh,  which  is  a 
mobile  liquid  boiling  at  120 — 122°  under  12  mm.  pressure,  and 
having  the  sp.  gr.  0*9409  at  0°/0°  and  0*9254  at  20°/20o. 

T.  H  P. 
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Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl- 
acetylene  and  Pinacolin :  Synthesis  of  Phenylacetylenyl- 
methyhe;  ^-butylcarbinol.  N.  Newerowitsch  (J.  Russ .  Phys.  Chem. 
Soc.y  1905,  37,  652 — 654.  Compare  preceding  abstracts). — Phenyl - 
acetylenylmethylieYt.-butylcarftinol ,  CMe3*  CMe(OH)  •  C :  CPh,  obtained 
by  the  action  of  potassium  hydroxide  on  a  mixture  of  phenylacetylene 
and  pinacolin,  is  an  oily  liquid  boiling  at  135 — 136°  under  10  mm.  pres¬ 
sure  and  having  the  sp.  gr.  0'9855  at  0°/0°  and  0*9694  at  20°/20°. 
When  boiled  with  10  per  cent,  potassium  hydroxide  solution,  the  alcohol 
is  decomposed  into  phenylacetylene  and  pinacolin. 

Dehydration  of  the  alcohol  by  means  of  5  per  cent,  sulphuric  acid 
solution  yields  a  hydrocarbon ,  CH2!C(CMe3)*C:CPh,  which  is  a  mobile 
liquid  boiling  at  115 — 116°  under  10  mm.  pressure,  and  gradually 
changing  into  a  solid  polvmeride  when  kept  in  a  sealed  tube. 

T.  H.  P. 


Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl¬ 
acetylene  and  Methylcycfchexanone.  Ew.  Bertrond  ( J .  Russ . 
Phys.  Chem.  Soc.,  1905,  37,  655 — 656). — The  interaction  of  phenyl¬ 
acetylene  and  methylc^ohexanone  in  presence  of  potassium  hydroxide 


yields  an  alcohol ,  CH2<C|^^e  q^2^>C(OH)*C:CP1i,  which  crystal¬ 
lises  from  ether  in  thin,  silky  needles  melting  at  99°  and  dissolves 
slightly  in  alcohol.  When  heated  with  fused  potassium  hydrogen 
sulphate  in  a  sealed  tube,  it  yields  resinous  products  and  a  hydrocarbon , 

CH2  <p^1V!!cCI^:>C-C:CPh  or  CHf,<^Me'^|>C-CiCPh,  which 
•168°  under  10  mm.  pressure.  T.  H.  P. 


CH2 
boils  at  167 


Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl¬ 
acetylene  and  Acetophenone.  Ew.  Bertrond  (J.  Buss.  Phys. 
Chem.  aS oc.,  1905,  37,  657). — The  tertiary  alcohol,  OH*CMePh*C:CPh, 
obtained  by  the  interaction  of  phenylacetylene  and  acetophenone  in 
presence  of  potassium  hydroxide,  is  identical  with  the  compound 
obtained  by  Nef  (Abstr.,  1900,  i,  20)  as  the  result  of  the  action  of 
the  sodium  derivative  of  phenylacetylene  on  acetophenone. 

T.  H.  P. 


Action  of  Potassium  Hydroxide  on  a  Mixture  of  Phenyl 
acetylene  and  Menthone.  E.  Romanoff  (J.  Buss.  Phys.  Chem.  Soc ., 
1905,  37,  657 — 659). — The  action  of  phenylacetylene  on  menthone  in 
presence  of  potassium  hydroxide  yields  an  alcohol, 

CH2— CH2— CH>CHMe2 

CHMe •  CH2-  C(OH)*C:CPh  ’ 

which  is  a  viscous,  pale  yellow  liquid  with  a  smell  resembling  that 
of  menthone  and  a  bitter  taste;  it  boils  at  196 — 198°  under 
14  mm.  pressure,  and  has  the  sp.  gr.  1*00449  at  0°/0°  and  0*99056  at 
20°/20°.  On  boiling  with  10  per  cent,  potassium  hydroxide  solution, 
the  alcohol  is  resolved  into  menthone  and  phenylacetylene,  but  it  could 
not  be  dehydrated  into  the  corresponding  unsaturated  hydrocarbon. 

T.  H.  P. 
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Reversible  Isomeric  Process  taking  place  between  y- Phenyl- 
propylene  and  s-Phenylmethylethylene  [a-PhenylpropyleneJ  on 
heating  with  Anhydrous  Alkali  Hydroxide.  M.  Ageewa  (J. 
Russ.  Phys.  Chem.  Soc 1905,  37,  662 — 668). — Treatment  of  y-phenyl- 
propyl  alcohol  with  phosphorus  and  iodine  yields  the  corresponding 
iodide ,  which  is  a  viscous,  pale  rose-coloured  liquid  boiling  at  127 — 129° 
under  9 — 10  mm.  pressure,  and  having  the  sp.  gr.  1*5781  at  0°/0°  and 
1*5613  at  20°/0°.  When  heated  with  anhydrous  potassium  hydroxide 
in  a  copper  vessel,  the  iodide  yields  :  (1)  the  ether,  (CH2Ph*CH2*CH2)  >0, 
which  is  a  yellow  liquid  boiling  at  220 — 222°  under  19  mm.  pressure, 
and  having  the  sp.  gr.  1*00797  at  0°/0°  and  0*99488  at  17°/0°;  the 
ether  has  the  normal  molecular  weight  in  freezing  benzene,  and  when 
heated  with  hydriodic  acid  gives  the  original  iodide ;  (2)  y-phenyl- 
; propylene ,  CH2Ph*CH!CH2,  which  boils  at  157 — -160°  and  has  the  sp. 
gr.  0*90706  at  0°/0°  and  0*8929  at  20*5°/0°*  with  bromine  it  gives 
fiy-dibromo-a-phenylpropane ,  CH2Ph*CHBr*CH2Br,  which  boils  at 
136 — 137°  under  8  mm.  pressure  and  has  the  sp.  gr.  1*6902  at  0°/0° 
and  1*6613  at  23°/0°;  (3)  a-pheuylpropylene,  CHPhlCHMe,  which 
boils  at  172 — 175°  and  has  the  sp.  gr.  0*93591  at  0°/0°  and  0*90902 
at  23°/0°  (compare  Wagner,  J.  Russ.  Phys.  Chem.  Soc.,  1884,  16,  324). 

It  is  found  that  a-phenylpropylene  is  not  a  product  of  the  original 
reaction,  but  is  formed  from  y-phenylpropylene  by  isomeric  change 
effected  by  the  agency  of  the  alkali,  a  change  which  is  shown  to  be 
reversible.  T.  H.  P. 

/?-Amino-/?-phenylpropionic  Acid.  Theodor  Posner  (Per.3  1905, 
38,  2719). — An  addendum  to  a  paper  recently  published  (this  vol., 
i,  577). 

Phenyldihydrothiouraeil  separates  from  alcohol  in  leaflets  and  melts 
at  240—242°.  A.  McK. 


Condensation  of  Phenacylaniline  with  certain  Chloro-ethers. 

Concetto  Maselli  ( Gazzetta ,  1905,  35,  ii,  86 — 94). — Considering  the 
ease  with  which  the  hydrazones  of  y-keto-acids  give  up  a  molecule  of 
water  yielding  heterocyclic  compounds  (compare  Ach,  Abstr. ,  1890, 
70),  the  author  has  attempted,  but  without  success,  to  arrive  at 
a-triazine  derivatives  by  starting  from  phenylhydrazine  and  y-keto- 
acids  containing  a  nitrogen  atom  in  their  atomic  chain. 

Phenylphenacylurethane,  CH2Bz*NPh*C02Et,  obtained  by  the  inter¬ 
action  of  molecular  proportions  of  phenacylaniline  and  ethyl  chlorocar- 
bonate  in  an  anhydrous  solvent,  crystallises  from  light  petroleum  in  long, 
colourless  prisms  or  tufts  of  small  prisms  melting  at  66°.  When 
heated  at  about  180°  or  boiled  with  an  excess  of  alcoholic  potassium 
hydroxide,  phenylphenacylurethane  yields:  (1)  an  isonitrile  and  (2)  di- 


7  7  ,  _T^CPh-0 

pkenytoxazolone,  JL_ 

F  J  ’  T^Ph'CO, 


which  crystallises  from  benzene  in 


white,  shining  needles  melting  at  171°. 

Phenyl phenacyloxamethane,  Cll2Bz#NPh*CO*C09Et,  prepared  from 
phenacylaniline  and  ethyl  chloro-oxalate,  crystallises  from  light 
petroleum  m  white,  silky  prisms  melting  at  90°  When  heated  at 


ORGANIC  CHEMISTRY. 


777 


about.  200°,  it  yields  a  Lactone ,  which  crystallises  from  benzene  in 
yellow  prisms,  melting  and  decomposing  at  205°.  T.  H.  P. 

Claisen’s  Cinnamic  Acid  Synthesis.  Richard  Stoermer  and 
Otto  Kippe  ( Ber 1905,  38,  3032 — 3036.  Compare  this  vol,,  i,  526  ; 
Michael,  ibid. ,  i,  646). — Claisen’s  synthesis  of  cinnamic  acid  (Abstr., 
1890,  891)  has  been  repeated,  using  ten  times  the  theoretical  amount 
of  ethyl  acetate.  The  brown  salt  formed  was  removed  and  washed 
with  dry  ether,  care  being  taken  to  exclude  moisture.  The  filtrate 
contains  ethyl  cinnamate  in  quantity  equal  to  that  obtained  by  Claisen 
when  dilute  acid  was  employed.  The  solid  salt  consists  of  80  per 
cent,  of  sodium  acetate  together  with  sodium  cinnamate  and  resinous 
substances.  These  facts  cannot  be  reconciled  with  Michael’s  view  that 
a  salt  0Na*CHPh*CH2‘C02Et  is  formed,  which  is  decomposed  subse¬ 
quently  by  water  into  sodium  hydroxide  and  ethyl  cinnamate.  The 
elimination  of  sodium  hydroxide  must  occur  during  the  condensation 
and  before  water  is  added. 

Similar  results  have  been  obtained  in  the  synthesis  of  ethyl  phenoxy- 
cinnamate.  Similarly,  when  soJium  reacts  with  a  dry  ethereal  solution 
of  ethyl  /3-hydroxy-a-phenoxycinnamate,  a  white  salt  is  formed,  and 
the  ethereal  solution  contains  pure  ethyl  phenoxycinnamate.  When 
only  the  theoretical  amount  of  ethyl  acetate  is  used  in  the  ethyl 
cinnamate  synthesis,  considerable  amounts  of  sodium  cinnamate  are 
formed  due  to  the  hydrolysing  action  of  the  sodium  hydroxide 
liberated.  J,  J.  S. 

Formation  of  Isomeric  Hydrocinnamylideneacetic  Acids. 

C.  N.  Riiber  ( Ber .,  1905,  38,  2742 — 2748.  Compare  Abstr.,  1904,  i, 
894).- — Cinnamylideneacetic  acid  is  obtained  in  good  yield  when 
cinnamylidenemalonic  acid  is  sublimed  under  0’3  mm.  pressure. 

aS-Dihydrocinnamylideneacetic  acid  is  readily  obtained  by  distilling 
a8-dihydrocinnamylidenemalonic  acid  at  0*15  mm.  pressure,  when  it 
boils  at  127  — 128°;  it  melts  at  31°.  When  its  methyl  ester  is 
oxidised,  a  mixture  of  phenylacetic,  benzoic,  and  malonic  acids  is 
formed. 

yS-Dihydrocinnamylideneacetic  acid  forms  oxalic  and  hydrocinnamic 
acids  when  oxidised  by  alkaline  permanganate. 

When  y8-dihydrocinnamylidenemalonic  acid  is  heated  under  dimin¬ 
ished  pressure,  aS-dihydrocinnamylideneacetic  acid  is  formed,  and  not 
the  yS-acid. 

When  aS-dihydrocinnamylidenemalonic  acid  is  boiled  with  water  or 
benzene,  the  double  linking  is  shifted  towards  the  carboxyl  group,  so 
that  the  yS  dihydromalonic  acid  is  formed,  and  when  this  is  heated  the 
double  linking  is  again  shifted  to  its  original  position,  thus  : 

(1)  CH2Ph-CH:CH-CH(C02H)2  —  CH9Ph-CH2-CH:C(C02H),. 

(2)  CH2Ph-CH2-CH:C(C02H)2  —  CH2Ph-CH:CH*CH2-C02IL 

As  products  of  the  action  of  sodium  hydroxide  on  aS-dihydrocinnamyl- 
ideneacetic  acid,  the  author  has  isolated  yS-dihydrocinnamylideneacetic 
acid,  /3-hydroxyphenylvaleric  acid,  a/3-dihydrocinnamylideneacetic  acid, 
and  an  unsaturated  acid,  CuH1202,  which  is  possibly  an  isomeric 

vol.  LXXXVlll.  i.  3  k 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


aS-diliydro-aeid.  When  aS-dihydrocinnamylideneacetic  acid  is  oxidised 
by  alkaline  permanganate,  benzoic  and  succinic  acids  are  formed. 

A.  McK. 

Benzoylation  of  Salicylamide.  Alfred  Einiiorn  and  Gustav 
Schupp  ( Her .,  1905,  38,  2792 — 2798.  Compare  Limpricht,  Annalen , 
1856,  99,  249). —  Gerhardt  and  Chiozza’s  ( Jahresber 1856,  502) 
benzoylsalicylamide  is  shown  to  be  the  A-benzoyl  derivative, 

OH-C^-CO-NH-COPh. 

The  same  benzoyl  derivative  is  obtained  by  the  action  of  methyl 
salicylate  on  the  sodium  derivative  of  benzamide  (Titherley,  Trans., 
1902,  81,  1520,  gives  the  melting  point  122°:  this  should  be 
200 — 202°)  or  by  benzoylating  salicylamide  in  pyridine  solution. 

When  further  benzoylated,  it  fields  a  dibenzoyl  derivative, 

COPh-0-CGH4-CO-KH*COPh, 

which  dissolves  in  most  organic  solvents  with  the  exception  of  ether, 
crystallises  from  alcohol  in  small  needles  melting  at  126 — 128°,  gives 
no  coloration  with  ferric  chloride,  is  insoluble  in  dilute  hydrochloric 
acid,  and  is  decomposed  by  potassium  hydroxide,  both  benzoyl  groups 
being  eliminated.  A  tribenzoyl  derivative, 

C0Ph-0-C6H4-C0-N(C0Ph)2, 

is  obtained  when  the  dibenzoyl  compound  is  carefully  benzoylated  by 
the  Schotten-Baumann  method.  It  crystallises  from  hot  alcohol  or 
xylene  in  prismatic  needles,  melts  at  182 — 184°,  gives  no  colour 
reaction  with  ferric  chloride,  and  is  insoluble  in  dilute  acids  or  alkalis. 
When  heated  with  pyridine,  it  yields  A-benzoylsalicylamide,  or  with 
potassium  hydroxide,  salicylamide  and  benzoic  acid. 

iV-Benzoylsalicylamide  forms  an  additive  comj)ound  with  its  sodio- 
derivative  (Limpricht),  namely,  C28H2lO(.N2Na,  which  crystallises  from 
alcohol  in  golden-yellow  needles.  The  same  compound  is  formed  when 
carbon  dioxide  is  passed  into  a  solution  of  benzoylsalicylamide  in 
sodium  hydroxide.  A  piperidine  salt, 

OH-C(.H4-CO-NH(COPh),C5NH11, 

is  obtained  by  the  addition  of  piperidine  to  an  alcoholic  solution  of  the 
benzoyl  derivative.  It  crystallises  in  yellow  needles  and  melts  at 
145 — 147°.  It  forms  a  colourless  additive  product  with  N- benzoyl¬ 
salicylamide,  probably 

OH-C5NHu*CGH4-CO-NH-COPh,OH-CcH4-CO*NH-COPh, 
which  melts  at  153  — 155°.  J.  J.  S. 


By-products  from  the  Preparation  of  Piperonalindigo  and 
its  Oxidation.  Paul  Herz  {Ber.,  1905,  38,  2853 — 2860.  Compare 
Book,  Abstr.,  1902,  i,  464  ;  1903,  i,  653). — The  following  four  sub¬ 
stances  are  obtained  as  by-products  from  the  preparation  of  bis- 
methylenedioxyindigo  (piperonalindigo)  (Liebermann  and  Haber, 
Abstr.,  1890,  1140)  : 

(1)  o -Nitrojriperonylhydracryl  methyl  ketone , 

CHg:02:CfiH2(N0:J)-CH(0H)-CHj-C0Me, 

which  represents  the  first  stage  in  the  formation  of  piperonalindigo 
from  nitropiperonal  and  acetone,  crystallises  in  long,  yellow  plates, 
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melts  at  145°,  forms  piperonalindigo  when  treated  with  sodium 
hydroxide,  and  when  boiled  with  acetic  anhydride  yields  o-nitropiper- 
onylacryl  methyl  ketone.  The  phenylhydrazone ,  Cl7Hl705N3,  crystal¬ 
lises  in  yellow  leaflets  and  melts  and  decomposes  at  134 — 139°.  The 
oxime ,  CnH32O0N2,H2O,  crystallises  in  yellow  needles,  melts  at  78 — 83°, 
loses  H20  in  the  desiccator  or  at  100°,  and  when  anhydrous  melts  at 
1 30°.  4 -  Hydroxy -§  :  7 - methylenedioxy-2-methylquinoline , 

0H  -o  .r  tt  /C(OH)-CH 


formed  by  redaction  of  o-mtropiperonylhydracryl  methyl  ketone  with 
zinc  dust  in  boiling  aqueous  solution,  crystallises  in  white  needles 
and  melts  at  185°.  The  hydrochloride ,  C1|H()03N,HC1,  crystallises  in 
silky  needles  and  melts  at  230 — 235°  with  decomposition  ;  the  platini- 
chloride ,  (CnH0O3N)2,H2PtCl0,  forms  orange  needles  and  melts  at  234°  ; 
the  acetyl  derivative,  C13Hn04N,  crystallises  in  colourless  needles  and 
melts  at  110°. 

(2)  o-Nitropiperonylacryl  methyl  ketone  (Haber,  Abstr.,  1891,  705) 
forms  an  oxime ,  CnH10O5N2,  which  crystallises  in  yellow  leaflets  and 
melts  and  decomposes  at  220°. 

(3)  Di-o-nitrodipiperonylhydracryl  ketone , 

[CH2:02:CaH2(N02)-CH(0H)-GH2]2C0, 
crystallises  in  colourless  needles,  melts  at  195°,  is  insoluble  in  boiling 
water,  but  moderately  soluble  in  alcohol  or  acetone,  and  when  boiled 
with  acetic  anhydride  yields  di-o-nitrodipiperonylacryl  ketone  (Haber, 
loc.  cit.). 

(4)  Nitromethylenecatechol  (Jobst  and  Hesse,  Abstr.,  1878,  1733) 
is  obtained  from  the  crude  product  from  the  interaction  of  nitro- 
piperonal  and  acetone  by  sublimation. 


5  :  6- Methylenedioxyisatin ,  CH2I02!C(.H2<^^^^C*0H,  formed  by 

warming  piperonalindigo  with  dilute  nitric  acid,  crystallises  in  dark 
red  needles,  melts  and  decomposes  at  280°,  dissolves  in  concentrated 
sulphuric  acid  to  form  a  blue  solution,  from  which  it  is  precipitated  in 
needles  on  adding  water,  and  with  thiophen  and  sulphuric  acid  forms 
dioxymethyleneindophenin ,  C]3H703NS,  as  a  blue  precipitate. 

3-Nitro-^  :  5 -methyl enedi oxyan th rani li c  acid , 

CH  -o  .*>CH==C-C°2H 

s-  2\c-c(no2):C'Nh2  ’ 

formed  by  the  action  of  nitric  acid  on  piperonalindigo,  crystallises  in 
yellow  needles,  forms  aqueous  and  alcoholic  solutions  with  green 
fluorescence,  and  when  warmed  in  alkaline  solution  loses  carbon  dioxide 

and  yields  nitroaminomethylenecatechol ,  CH2!02<^J4#q^q  • 

This  crystallises  in  orange  leaflets,  melts  at  195°,  is  soluble  in  hot 
water  or  hydrochloric  acid,  and  is  precipitated  from  its  concentrated 
solution  in  concentrated  h}ulrochloric  acid  on  addition  of  water.  When 
reduced  with  zinc  dust  in  boiling  aqueous  solution,  this  forms  diamino- 
methylenecatechol ,  which  in  solution  gives  the  reactions  for  ortho-diamines 
and  on  oxidation  yields  a  yellow,  sparingly  soluble  base ,  which  behaves 
as  a  diaminophenazine. 
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Methylenedioxyphenophenanthrazine , 

CH!:o2<u'CH:CH'u':N:<r*<?'iH 


c- 


c-n:c*c6h; 


is  formed  by  reduction  of  nitroaminomethylenecatechol  with  zinc  dust 
in  alcoholic  glacial  acetic  acid  solution,  and  addition  of  phenanthra- 
quinone  to  the  diamine  solution  so  formed.  It  crystallises  in  yellow 
needles,  melts  at  309°,  dissolves  easily  in  glacial  acetic  acid,  but  only 
sparingly  in  alcohol,  to  form  violet,  fluorescent  solutions,  and  forms  a 
reddish-violet  solution  in  concentrated  sulphuric  acid.  G.  Y. 


Phenyl  Ether-o- carboxylic  [Aryloxybenzoic]  Acids.  Aktien- 
Gesellschaft  fur  Anilin-Fabrikation  (D.R.-P.  158998.  Compare 
Abstr.,  1904,  i,  499). — Sodium  phenoxide,  or  the  alkali  derivatives  of 
other  phenols,  reacts  readily  with  o  chlorobenzoic  acid  in  presence  of 
copper  or  copper  salts  to  form  o-carboxylic  acids  of  the  corresponding 
phenyl  ether. 

o -Tolyloxybenzoic  acid  separates  from  a  mixture  of  benzene  and 
light  petroleum  in  coarse  crystals  and  melts  at  130°;  p -tolyloxy¬ 
benzoic  acid  forms  large  crystals  and  melts  at  117°;  fi-naphthyl- 
oxybenzoic  acid  forms  colourless  crystals  and  melts  at  121°.  The 
acids  are  insoluble  in  water,  and  dissolve  readily  in  alcohol  or 
benzene.  C.  H.  D. 


Enantiomorphism  of  the  cs/cfoPropanecarboxylic  Acids. 

Eduard  Buchner  and  Richard  von  der  Heide  (Ber.,  1905,  38, 
3112 — 3119). — r-£nms-c?/cfoPropane-l  :  2 -dicar  boxy  lie  acid  can  be 
resolved  into  its  optically  active  components  by  means  of  brucine, 
quinine,  or  cinchonidine  in  aqueous  solution. 

The  d -acid,  C5H604,  melts  at  175°,  and  has  [a]D  +  84*42 — 84*87°  at 
26°.  Its  brucine  salt,  2C23H2604N2,C5H604,6  H20,  crystallises  slowly 
from  the  cold  aqueous  solution  and  loses  6H20  at  120°;  the  acid- 
quinine  salt,  C20H94O2Y9,C5H6O4,2H2O,  crystallises  from  the  cold 
aqueous  solution  in  stellate  aggregates  of  hexagonal  crystals  and 
loses  2U20  at  125°:  the  cinchonidine  salt  is  soluble  in  cold  water. 

The  1  -acid  melts  at  175°  and  has  [a]D  —84*40 — 84*53°  at  27°. 
Its  cinchonidine  salt,  ClflH220N2,C5HG04,2H20,  crystallises  from  the 
aqueous  solution  on  cooling  and  loses  2H20  at  125°;  the  brucine  and 
quinhie  salts  are  soluble  in  cold  water. 

r-cycZoPropane-l  :  1  : 2-tricarboxylic  acid  can  be  resolved  into  its 
active  components  in  the  same  manner  as  r-tfrarcs-cT/c/opropane-l  :  2- 
dicarboxylic  acid.  The  d-acid  decomposes  at  187°  and  has  [a]D 
+  84*57°  at  26°  The  brucine  salt,  Cr>2H-8014N4,4H20,  loses  4H2G  at 
130°;  the  quinine  salt,  C4GH54O10N4,2H2O,  loses  2H20  at  130°.  The 
\-acid  has  [a]D  —  84*65°  at  26°;  the  cinchonidine  salt,  C25H2S07N2,  is 
anhydrous  at  130°, 

cis-c^/cfoPropane-l  :2-  and  ci/cfopropane-1 : 1-dicarboxylic  and  cis-trans- 
c?/c£opropane-l  :  2  :  3 -tricarboxylic  acids  cannot  be  resolved  into 
optically  active  components. 

cis-cyc/oPropane-1  :  2  :  3-tricarboxylic  acid  was  not  investigated. 

G.  Y. 
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Condensation  of  Benzil  with  Resorcinol.  I.  Non-fluores- 
cent  Substances.  Hans  yon  Ltebig  [J.  pr.  Chem .,  1905,  [ii],  72, 
105 — 172.  Compare  Abstr.,  1899,  i,  915  ;  1903,  i,  828,  829). — 
Benzil,  resorcinol,  ai  d  sodium  sulphate  are  heated  together  at 
180  —  200°  for  7 — 8  hours,  and  the  cooled  product  washed  and  treated 
with  aqueous  potassium  hydroxide.  After  being  washed  with  hydro¬ 
chloric  acid  and  water,  the  undissolved  portion  of  the  product,  on 
treatment  with  alcohol,  yields  4-hydroxy-2-ethoxytritanic  anhydride, 

2  ;  4-dibydroxytritanolactone,  3  :  5-dihydroxytritanolactone,  a  com¬ 
pound,  C40H28O5,  which  is  obtained  as  a  sandy-red  powder,  and  the 
anhydride  of  this,  C40H2tiO4,  which  forms  a  yellowish-brown  or  red 
powder.  On  extraction  with  ether,  the  aqueous  alkaline  solution 
yields  resorcinolbenzein,  3  : 5-dihydroxytritanic  acid  and  its  lactone, 

3  : 5-dihydroxytritanic  lactone  ether,  4-hydroxy-2-ethoxyltritanic  anhy¬ 
dride,  and  two  substances  which  are  probably  identical  with  Barth 
and  Weidel’s  resorcinyl  ethers,  CloH10O3  and  C04H18Og  (Abstr.,  1878, 
61). 

The  name  tritanic  acid  is  used  in  place  of  triphenylmethanecarb- 


oxylic  (triphenylacetic)  acid. 

2  : 4 -Dihydroxytritanolactone, 


CPh2-C-C(OH):C 
CO-6-C— CH— C-OH’ 


crystallises 


from  benzene  in  small,  rhombic  leaflets  containing  benzene  of  crystal¬ 
lisation,  melts  at  264°,  is  slightly  less  soluble  than  3  : 5-dihydroxy¬ 
tritanolactone,  and  dissolves  in  alcohol  to  form  a  solution  which  on 
exposure  to  air  becomes  green  and  finally  a  dirty  brown. 

3  :  5- Dihydroxy  tritanic  acid ,  C6H3(0H)2'CPh2*C02H,H20,  crystal¬ 
lises  in  flocculent  aggregates  of  needles  on  addition  of  acetic  acid  to  the 
aqueous  solution  of  its  t-ripotassium  salt  ;  it  melts  with  effervescence 
in  a  capillary  tube  at  120 — 130°,  and  changes  into  the  lactone  slowly 
at  the  ordinary  temperature,  more  quickly  on  the  water-bath,  or 
immediately  at  120°.  The  acid  crystallises  from  its  ethereal  and 
alcoholic  solutions  in  rhombohedra  containing  ether  and  alcohol 
respectively  of  crystallisation.  The  stability  of  this  acid  is  in  agree¬ 
ment  with  the  positions  3  and  5  assigned  to  the  hydroxyl  groups.  The 
sodium  salt,  C20H15O4Na,2H2O,  crystallises  in  small  clusters  of  needles 
or  hexagonal  prisms  ;  the  potassium  salt,  C20lI15O4K,2H2O,  crystallises 
in  long,  slender  needles  ;  O20H15O4K,C2H6O  crystallises  m  rectangular 
plates’  the  ammonium ,  OnrtHT.O.NH.jIBO.  the  trisodium , 

Ci0H13O4Na3)C2H0O,4H2O 

or  C20H13O4Na3,4|PI2O,  and  tripotassiumi  C20H13O4K3,CH4O,4H2O, 
salts  are  described.  The  lactone  crystallises  from  benzene  in  colour¬ 
less  leaflets,  or  from  alcohol  in  large,  monoclinic  rhombohedra,  and 
decomposes  with  formation  of  diphenyl  methane  when  heated  under 
the  atmospheric  pressure,  but  distils  partly  unchanged  in  a  vacuum. 
It  is  precipitated  from  its  boiling  alcoholic  solution  by  a  current  of 
hydrogen  chloride,  gives  with  concentrated  sulphuric  acid  a  yellow 
coloration  which  gradually  becomes  red,  and  dissolves  in  aqueous 
alkali  hydroxides  to  form  solutions  which  become  brown  on  exposure 
to  air.  The  substance  melting  at  120°,  and  previously  supposed  to  be 
the  monoacetyl  derivative  (Abstr.,  1903,  i,  828),  is  now  found  to  be 
a  mixture  of  the  lactone  and  its  acetyl  derivative,  C20H14O2Ac,  which 
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melts  at  161°  and  was  termed  previously  the  diacetyl  derivative.  The 
supposed  dibenzoyl  derivative  has  the  formula  C20H14O2Bz. 

Methyl  3  \b-dimethoxytritanate,  Ct;H3(0Me)24CPh2*C02Me,  formed 
by  the  action  of  warm  methyl  sulphate  on  3  : 5~dihydroxytritanic 
lactone  in  warm  aqueous  potassium  hydroxide  solution,  crystallises  in 
glistening,  rhombic  leaflets,  melts  at  168°,  gives  a  blood-red  colora¬ 
tion  with  sulphuric  acid,  and  is  only  partly  hydrolysed  by  prolonged 
boiling  with  alcoholic  potassium  hydroxide  or  by  treatment  with  fused 
potassium  hydroxide  at  150°,  with  formation  of  the  corresponding 
dimethoxy-acid. 

The  action  of  methyl  sulphate  on  3  : 5-dihydroxy tritanolactone  in 
aqueous  alkali  hydroxide  solution  at  the  ordinary  temperature  leads 
to  the  formation  of  3  :  5-dimethoxytritanic  acid  and  of  5-methoxy-3- 
hydroxytritanolactone. 

3  : 5 -Dimethoxytritanic  acid ,  C22H90O4,  crystallises  in  four- sided 
prisms,  melts  at  246°,  decomposes  and  evolves  gas  at  300°,  gives  a 
blood-red  coloration  with  sulphuric  acid,  and  forms  its  methyl  ester 
when  shaken  with  methyl  sulphate  and  aqueous  potassium  hydroxide. 
The  sodium  salt  (with  2H20)  crystallises  in  long,  slender  needles ; 
the  potassium  salt,  C22H10O4K,2H2O,  forms  long,  spicular  needles  ;  the 
ammonium  salt  (with  2H20)  crystallises  in  clusters  of  short,  slender 
needles.  The  barium,  copper ,  and  silver  salts  are  described. 

The  action  of  boiling  acetyl  chloride  on  the  dimethoxy-acid  leads  to 
the  formation  of  %-hy dr oxy -5 -methoxy tritanolactone,  C21H1603,  which 
crystallises  in  long  rhombohedra,  melts  at  180 — 181°,  is  almost  insoluble 
in  aqueous  potassium  hydroxide  on  the  water-bath,  but  dissolves  on 
boiling  to  form  a  solution  from  which,  on  acidification,  3 -hydroxy- 
h-methoxytritanic  acid  is  precipitated  3  this,  when  heated  on  the  water- 
bath,  is  reconverted  into  the  lactone. 

The  action  of  ethyl  sulphate  on  3  : 5-dihydroxytritanolactone 
in  aqueous  alkali  hydroxide  solution  leads  to  the  formation  of 
3 : 5-diethoxytritanic  acid  and  its  ethyl  ester  and  hydroxyethoxy- 
tritanolactone. 

3  :  h-Diethoxytritanic  acid,  CfiH3(0Et)2*CPh2,C02H,  crystallises  in 
small,  rectangular  leaflets  and  melts  at  181 — 182°.  The  ethyl  ester, 
C30H2SO4,  crystallises  in  slender,  white  needles,  melts  at  122°,  and 
gives  a  red  coloration  with  sulphuric  acid,  but  more  slowly  than  the 
corresponding  methyl  derivative.  3  -  Ily  dr  oxy -b -ethoxy  tritanolactone, 
C.)3H1S03,  crystallises  in  rhombic  leaflets  and  melts  at  151— -152°. 

When  tripotassium  3  :  5-dihydroxytritanate  is  heated  for  eight  hours 
on  the  water-bath  and  the  product  treated  with  water  and  hydro¬ 
chloric  acid,  there  is  obtained  a  substance,  C40H30Ok,  as  a  yellowish- 
brown  powder,  which  is  formed  also  by  the  action  of  a  current  of  air 
on  the  alkaline  solution  of  the  acid.  The  action  of  fused  potassium 
hydroxide  on  3  : 5-dihydroxytritanolactone  leads  to  the  formation  of 
diphenylmethane,  resorcinol,  resorcylic  and  benzoic  acids,  and  a 
substance,  C28H30O4,  which  is  formed  also  when  the  tripotassium  salt 
is  heated  at  240°.  This  sinters  and  decomposes  at  about  160°,  and 
dissolves  in  alcoholic  potassium  hydroxide,  forming  a  brownish-red 
solution  with  intense  green  fluorescence. 

When  heated  at  300°,  potassium  3  : 5-dihydroxytritanate  yields  (1) 
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a  small  amount  of  diphenylmethane,  (2)  the  phenol  ether  of  3  : 5-di¬ 


hydroxy  tritanol,  0 


CH*C(OH):CH 


C-CR 


OCPh0'OH. 


„  which  dissolves  in  water 


to  form  a  blue  fluorescent  liquid/ in  aqueous  ammonia  or  alkali  hydr¬ 
oxides  or  carbonates  to  form  brownish-red  solutions  with  slight  blue 
fluorescence,  which  becomes  green  on  addition  of  alcohol,  and  (3)3:  5 -cli- 
hydroxy  tritane  ether ,  0[C6H3(0H)-CHPh2]2,  which  is  insoluble  in  water 
but  dissolves  in  alcohol  or  aqueous  alkali  hydroxides  to  form  solutions 
with  green  fluorescence,  which  becomes  blue  on  dilution  with  water. 

If  3  : 5-dihydroxytritanolactone  is  warmed  with  concentrated  sul¬ 
phuric  acid  and  the  product  treated  with  ammonium  sulphate,  there  is 
formed  the  ammonium  sulphonate ,  C20H13O3*SO3NH4,l  1H20,  which 
crystallises  from  water  in  spicular  needles,  or  from  alcohol  with 
alcohol  of  crystallisation,  melts  when  anhydrous  at  224 — 225°,  and 
gives  a  reddish-violet  coloration  with  aqueous  ferric  chloride. 

Oxidation  of  3  : 5-dihydroxytritanolactone  with  lead  peroxide  in 
glacial  acetic  acid  solution  leads  to  the  formation  of  a  substance , 
- 7c:cHv 


C(X.  C0</  yCO,  which  forms  a  red,  sandy  powder,  consisting 

XCPh2^C:CH/ 

of  microscopic,  spherical  crystals,  which  melts  above  290°.  Oxidation 
of  the  lactone  with  chromic  acid  in  glacial  acetic  acid  solution  leads  to 
the  formation  of  benzophenone,  or  with  alkaline  permanganate  to  the 
formation  of  benzophenone  and  a  number  of  intermediate  products. 

Diphenylmethane  was  obtained  by  the  distillation  of  3  :  5-dihydroxy- 
tritanolactone. 

3  \5-Dihydroxytritanolactone  ether ,  O(C.20H13O2)2,  crystallises  in 

rhombic  or  hexagonal  leaflets,  melts  at  224°,  gives  a  blood-red  colora¬ 
tion  with  concentrated  sulphuric  acid,  and  when  distilled  is  decom¬ 
posed  with  formation  of  diphenylmethane  and  a  substance  which 
dissolves  in  benzene  to  form  a  reddish-brown  solution  with  green 
fluorescence.  The  sodium  salt,  0(00H1303Na2)2,  which  forms  glisten¬ 
ing  needles,  and  the  potassium  salt,  O(C20H13O3K2)2,  were  analysed.  The 
ether  of  methyl  3  :  5-dimethoxytritanate,  O[C0H3(OMe)*CPh2*CO2Me]2, 
formed  by  the  action  of  methyl  sulphate  and  aqueous  potassium 
hydroxide  on  the  potassium  salt,  crystallises  in  spicular  needles,  melts 
at  176°,  and  gives  a  blood-red  coloration  with  concentrated  sulphuric 
acid.  Together  with  the  ester  there  is  formed  a  substance  which  melts 
at  91°,  decomposes  and  evolves  gas  at  150°,  and  is  more  soluble  in 
alcohol. 

The  ether  of  3  : 5-dimethoxytritanic  acid,  0[C6H3(0Me)*CPh2*C02H]2, 
is  formed  by  the  hydrolysis  of  its  ester  by  means  of  potassium 
hydroxide  or  by  the  action  of  methyl  sulphate  on  potassium  dihydroxy  - 
tritanate  ether  in  presence  of  an  excess  of  potassium  hydroxide.  It 
crystallises  in  small,  spicular  needles  and  melts  and  decomposes  at 
274°,  or  sometimes  at  304°.  G.  Y. 


Condensation  of  a-Keto-acids  with  Aldehydes  by  means 
of  Hydrochloric  Acid  or  Sodium  Hydroxide.  Emil  Erlen- 
meyer,  jun.  ( Ber.y  1905,  38,  3119 — 3125.  Compare  Abstr.,  1903,  i; 
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698). — Phenylpyruvie  acid  and  benzaldehyde  condense  with  sodium 
hydroxide  in  aqueous  solution  to  form  sodium  y-hydroxy-a-keto-fiy-di- 
phenylbutyrate ,  which  separates  slowly  in  colourless  crystals,  and  on 
addition  of  hydrochloric  acid  yields  the  free  acid , 

OH*CHPh*CHPh*CO*C02H. 

This  separates  from  alcohol  in  glistening  crystals,  melts  at  175°,  is 
soluble  in  ether,  and  has  a  strong  acid  reaction.  When  warmed  with 
an  excess  of  aqueous  sodium  hydroxide,  it  decomposes  with  formation 
of  benzaldehyde,  and  when  warmed  with  hydrochloric  acid  is  converted 
into  a-keto-/3y-diphenylbutyrolactone,  melting  at  206°.  The  a-keto-acid 
forms  with  hydroxylamine  an  amorphous  oxime  melting  at  96°,  and  with 


phenylhydrazine 


the  phenylhydrazone , 


NHPh-N:C< 


CHPh-CHPh 
CO — 6 


melting  at  188°.  With  phenylhydrazine,  a-keto-/?y-diphenylbutyro- 
lactone  forms  a  phenylhydrazine  salt,  C22Hl70O3N2,  melting  at  136°. 

Reduction  of  yhydroxy-a-keto-/3y-diphenylbutyric  acid  with  sodium 
amalgam  leads  to  the  formation  of  an  adiydroxy-fty-diphenylbutyro- 
lactone ,  which  separates  from  chloroform  on  addition  of  light  petrol¬ 
eum  as  a  microcrystalline  powder  and  melts  at  127°,  and  of  an 
isomeride  which  crystallises  from  alcohol  in  small  needles,  melts  at  171°, 
and  is  insoluble  in  chloroform.  Both  these  products  yield  desylacetic 
acid  when  boiled  with  dilute  hydrochloric  acid ;  together  with  the  two 
products  melting  at  127°  and  170°  obtained  by  Erlenmeyer  and  Lux 
(Abstr.,  1898,  i,  668)  by  reduction  of  a-keto-/?y-diphenylbutyrolactone, 
with  which  they  are  not  identical ;  they  form  two  pairs  of  stereo- 
isomerides  and  all  the  four  possible  racemic  modifications  of  a-hydroxy- 
/3y-diphenylbutyrolactone  are  now  known.  The  melting  points  of  a 
number  of  stereoisomeric  racemic  a-hydroxybutyrolactones  are  given 
to  show  that  close  agreement  of  the  melting  points  of  the  pairs  of 
stereoiscmerides  is  not  uncommon. 

When  treated  with  concentrated  sodium  hydroxide,  a-keto-/?y-di- 
phenylbutyrolactone  is  hydrolysed  to  the  y-hydroxy-acid  melting  at 
175°  ;  this,  on  reduction  with  sodium  amalgam  in  concentrated  solu¬ 
tion,  yields  phenyl-a-lactic  acid  and  two  products  which  are  not  ob¬ 
tained  by  reduction  of  the  lactone.  (1)  The  dilactone , 

CHPh<^(5>C(OH)-C(OH)<^P5>CHPh, 


crystallises  in  transparent  prisms,  melts  at  236°,  has  a  neutral  re¬ 
action,  and  forms  a  sparingly  soluble  barium  salt.  (2)  s- Dibenzyl- 
tartaric  acid,  C02H-C(0H)(CH2Ph)-C(0H)(CH2Ph)*C02H,  crystal¬ 
lises  from  chloroform,  melts  at  212°,  is  soluble  in  sodium  hydrogen 
carbonate  solution,  and  forms  a  sparingly  soluble  barium  salt ;  the 
potassium  and  silver  salts  were  analysed.  As  this  acid  is  formed 
only  in  small  quantity  by  reduction  of  phenylpyruvie  acid  by  means 
of  sodium  amalgam  in  concentrated  solution,  but  in  large  quantity  by 
reduction  with  zinc  and  hydrochloric  acid,  it  is  formed  probably  by 
decomposition  of  a  reduction  product  of  y-hydroxy-a-keto-/3y-diphenyl- 
butyric  acid.  The  condensation  of  benzaldehyde  and  pyruvic  acid 
in  presence  of  sodium  hydroxide  or  hydrochloric  acid  leads  to  the 
formation  of  two  stereoisomeric  cinnamylformic  acids.  Erlenmeyer 
and  Stirm's  solid  acid  forms  a  crystalline  phenylhydrazone  melting  at 
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162°,  and  is  converted  by  concentrated  hydrochloric  acid  into  Claisen 
and  Claparede’s  oily  acid  (Abstr.,  1882,  520).  This  forms  an  amor¬ 
phous  phenylhydrazone,  C16H1402N2,  melting  at  94°,  and  on  reduction 
yields  an  amorphous  a-hydroxyphenyli&ocrotonic  acid ,  C1(3H10O3?,  which 
is  converted  by  boiling  hydrochloric  acid  into  benzoylpropionic  acid. 
When  dissolved  in  aqueous  sodium  hydroxide,  Claisen  and  Claparede’s 
oily  acid  is  slowly  converted  into  the  sodium  salt  of  Erlenmeyer  and 
Stirm’s  solid  acid.  G.  Y. 


Preparation  of  a/3-  and  /3y-Unsaturated  Lactones.  Emil 
Erlenmeyer,  jun.  ( Ber .,  1905,  38,  3125—3129.  Compare  Abstr., 
1904,  i,  892  ;  Thiele,  Abstr.,  1899,  i,  216). — The  unsaturated  acid , 
0Me*C6H4*CHICPh-CH(0H)*C02H,  is  formed  by  boiling  a-oxy -fi- 
phenyl-y-methoxyphenylbutyrolactone  with  zinc  dust  in  glacial  acetic 
acid  solution  for  three  hours ;  it  crystallises  from  chloroform  and  light 
petroleum  in  slender  needles,  melts  at  126°,  and  when  dissolved  in 
acetic  anhydride  containing  a  small  quantity  of  sulphuric  acid  and 
the  mixture  poured  into  water  yields  the  labile,  unsaturated  lactone 
melting  at  105°.  The  substance  obtained  previously  (Erlenmeyer  and 
Lattermann,  Abstr.,  1904,  i,  1017),  which  melted  at  145°  and  was 
supposed  to  be  the  /?y-unsatu rated  a-hydroxy-acid,  was  impure  y-keto- 
acid.  When  similarly  reduced,  the  y-keto-acid  yields  the  stable,  un¬ 
saturated  lactone  melting  at  122°. 

When  treated  with  sulphuric  acid  and  acetic  anhydride,  y-oxy -/?- 
phenyl-y-wopropylphenylbutyric  acid,  melting  at  111°  (Erlenmeyer  and 
Kehren,  Abstr.,  1904,  i,  1015),  yields  a  labile,  unsaturated  A2- lactone , 
C'i9H180.2,  which  separates  from  alcohol  in  stout  crystals,  melts  at 
122°,  and  easily  changes  into  the  stable,  unsaturated  AMactone  melt¬ 
ing  at  124°.  Both  lactones  yield  the  same  condensation  product  with 
benzaldehyde  in  presence  of  piperidine. 

When  treated  with  acetic  anhydride  and  sulphuric  acid,  Erlenmeyer 
and  Braun’s  /3y-unsaturated  a-hydroxy-acid  (Abstr.,  1904,  i,  1016) 
yields  the  stable  lactone  melting  at  183°,  which  has,  therefore,  the 
ethylene  linking  in  the  a/3-position.  The  y-keto-acid  obtained  on 
hydrolysis  of  the  stable  lactone  on  treatment  with  acetic  anhydride 
and  sulphuric  acid  yields  a  labile,  unsaturated  lactone , 


ch2:o2:c6h3-c< 


CPh-CH, 

I  Z 

0 - CO 


> 


which  by  piperidine  in  alcoholic  solution  is  converted  into  the  stable 
lactone  (m.  p.  183°).  Both  lactones  yield  a  condensation  product  with 
benzaldehyde,  melting  at  196°. 

These  facts  support  the  author’s  view  that  an  a/3-unsaturated  lac¬ 
tone  forms  the  intermediate  product  in  the  formation  of  y-keto-acids 
from  /3y-unsaturated  a- hydroxy-acids.  G.  Y. 


Acetylhydrocotarnineacetic  Acid.  Wilhelm  Ahlers  (Ber.y 
1905,  38,  2873 — 2877.  Compare  Bowman,  Abstr.,  1887,  1056. 
Liebermann  and  Kropf,  Abstr.,  1904,  i,  263). — Hydrocotarnineacetic 
acid,  CH2:02:C6H(0Me)(CH:CH-C02H)*CH2-CH2*NHMe,  prepared 
by  the  action  of  silver  oxide  on  the  hydrochloride  (Bowman),  is  ob¬ 
tained  in  the  crystalline  state  on  evaporating  the  aqueous  solution  \ 
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it  melts  at  116°,  and  when  treated  with  hydrogen  chloride  in  methyl 
alcoholic  solution  yields  the  methyl  ester, 

CH2:02:C(3H(0Me)(CH:CH-C02Me)-CH2-CH2-NHMe. 

This  crystallises  from  methyl  alcohol  and  melts  at  63°;  the  jjlatini - 
chloride ,  (C15H1905N)2,H2PtCl(;,  forms  a  yellow,  flocculent  precipitate 
and  decomposes,  without  melting,  at  90°.  The  action  of  methyl 
iodide  on  the  methyl  ester  leads  to  the  formation  of  the  methiodide  of 
methyl  methylhydrocotarnineacetate, 

CH2 1 02 :  C0H  (OMe)  ( CH :  CH  •  C02  Me)  •  C  H2  •  C  H2  •  N  Me3I , 
which  forms  yellow  crystals  and  melts  at  119°. 

Acetylhydrocotarnineacetic  acid  dibromide , 

CH2:O2:C0H(OMe)(CHBr-CHBrCO2H)*CH2*CH2*NMeAc, 
formed  by  the  action  of  bromine  on  the  acid  in  glacial  acetic  acid 
solution,  separates  from  alcohol  in  glistening,  white  crystals,  melts  at 
188°,  and  is  soluble  in  aqueous  sodium  carbonate.  The  methyl  ester, 
Cl7H21OrNBr0,  crystallises  from  aqueous  methyl  alcohol  and  melts  at 
121°. 

Dihydroacelylhydrocotarnineacetic  acid , 

CH2:02:C6H(OJMe)(CH2*CH2-C02H)-CH2-CH2-NMeAc, 
formed  by  reduction  of  acetylhydrocotarnineacetic  acid  with  sodium 
amalgam,  melts  at  176°  and  decolorises  potassium  permanganate  only 
slowly. 

Acetylcotarnine ,  CH2!O2!C0H(OMe)(CHO)*CH2*CH2*NMeAc,  is 
formed  by  the  action  of  potassium  permanganate  on  acetylhydroco¬ 
tarnineacetic  acid  dissolved  in  aqueous  sodium  carbonate  or  by  the 
action  of  a  small  quantity  of  acetic  anhydride  on  cotarnine.  It 
crystallises  from  alcohol  and  melts  at  146°,  and  yields  acetylcotarnine- 
acetic  acid  when  heated  with  sodium  acetate  and  acetic  anhydride  at 
100 — 120°  in  a  sealed  tube.  The  oxime ,  G14HjS05lSr2,  melts  at  156°. 

Benzoylhydrocotarnineacetic  acidy 

CH2:O2:C0H(OMe)(CH:CH-CO2H)*CH2-CH2*NMeBz, 
formed  by  heating  benzoylcotarnine  with  acetic  anhydride  and  sodium 
acetate,  crystallises  in  needles.  The  ethyl  ester  melts  at  81° ;  the 
silver  salt,  C21H20O6lSrAg,  is  obtained  as  a  white  precipitate.  G.  Y. 

Preparation  of  Ethyl  Tetrametbylene-1 : 1-diearboxylate. 

Nic.  M.  Kijner  {J.  Russ .  Phys.  Chem .  Soc,,  1905,  37,  507 — 509). — 
When  Perkin's  method  is  applied  to  the  preparation  of  ethyl  cyclo- 
butane-1  :  1-dicarboxylate,  from  ethyl  sodiomalonate  (2  mols.)  and 
ay-dibromopropane  (1  mol.),  poor  yields  are  obtained  and  the  ester  is 
difficult  to  separate.  Much  better  results  are  obtained  by  the  interaction 
of  ethyl  sodiomalonate  and  a-chloro-y-bromopropane,  the  reactions 
being  represented  by  (1)  CHNa(C02Et)2  +  CH0Br*CH2'CH2Cl  = 
CH2CbCH2-CH2-CH(C02Et)2  +  NaBr  and 

(2)  CH2Cl-CH2-CH2-CNa(C02Et)  =  CH2<^2>C(C02Et)2  +  NaCl. 

Prepared  in  this  way,  the  ester  is  easily  separated  and  boils  at 
222—226°.  T.  H.  P. 

/3-Benzylmalic  Acid.  Oscar  Doebner  and  M.  Kersten  (Ber., 
1905,  38,  2737 — 2742). — The  method  of  preparation  of  /3-benzylmalic 
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acid  is  analogous  to  that  of  ethylmalic  acid  (this  vol.,  i,  737).  Ethyl 
benzylmalonate  was  prepared  according  to  Fittig  and  Roder’s  method 
by  boiling  together  ethyl  malonate,  sodium  ethoxide,  and  benzyl 
chloride  in  ethyl-alcoholic  solution.  Benzylmalonic  acid,  prepared  by 
hydrolysing  it,  melts  at  117°. 

y-Trichloro-fi-hydroxy-a-benzylbutyric  acid ,  prepared  by  heating 
benzylmalonic  acid  with  chloral  and  pyridine  for  six  hours  at  60 — 70°, 
separates  from  a  mixture  of  ethyl  alcohol  and  water  in  glistening 
leaflets  and  melts  at  182°.  Its  silver ,  lead,  and  copper  salts  were 
examined. 

When  heated  with  a  10  per  cent,  aqueous  solution  of  potassium 
hydroxide,  y-trichloro-/3-hydroxy-a-benzylbutyric  acid  is  converted  into 
potassium  /3-benzylmalate.  fi-Benzylmalic  acid , 

G02H-CH(0H)-CH(CH2Ph)-C02H, 

separates  from  a  mixture  of  ether  and  light  petroleum  in  tiny  crystals 
and  melts  at  155°.  Its  silver ,  lead ,  copper ,  barium ,  and  strontium  salts 
are  described. 

Phenylitaconic  acid  is  produced  when  /3-benzylmalic  acid  is  heated 
at  200°,  whilst  phenylcitraeonic  acid  is  formed  probably  as  an  inter¬ 
mediate  product.  A.  McK. 


Action  of  Ethyl  Sodiomalonate  on  Sodium  Salts  of 
Unsaturated  Acids.  Gustav  Reinicke  {Annalen,  1905,  341, 
80  —98.  Compare  preceding  abstract). — When  the  sodium  salt  of 
/3-ben  zylidenelmvulie  acid  is  treated  with  ethyl  sodiomalonate,  a 
hydroresorcinol  derivative,  carbethoxyphenylhydroresorcinylacetic  acid , 

_ QH*C(OHy  ^ ‘C02H,  is  formed.  The  acid  crystallises 

from  boiling  water  in  aggregates  melting  at  167°,  and  from  dilute 
alcohol  in  rhombohedra  melting  at  156°;  with  alcoholic  ferric  chloride 
it  gives  a  violet  coloration.  Methyl  sodiomalonate  yields  an  analogous 
acid,  C16H160,.,  which  crystallises  in  leaflets  melting  at  172 — 173°;  the 
sodium  salt,  C16H1406Na2,  was  prepared. 

From  S-benzylidenelsevulic  acid  and  ethyl  sodiomalonate,  the 


.  CHPh*CH2*C(OHP  n„  nn  _  .  _  .  _ 

isomeric  acid,  iTT/r<r.  ^  t  '^C*CH2*C02H,  is  obtained,  crystal- 

vy  Ii  ^  O  Oo v  y  OO 

lising  from  water  in  needles  with  H20,  melting  at  about  123°;  when 
heated  at  100°,  it  loses  water  and  then  melts  at  143°. 

Addition  does  not  take  place  between  sodium  benzylidenemalonate 
and  ethyl  sodiomalonate.  The  monoethyl  ester  of  benzylidenemalonic 
acid,  CHPh!C(C02Et)*C02H,  is  formed  by  heating  an  acetic  acid 
solution  of  potassium  ethyl  malonate  and  benzaldehyde,  and  crystallises 
in  prismatic  plates  melting  at  85°.  It  forms  an  additive  compound 
with  ethyl  sodiomalonate,  but  not  with  sodium  ethoxide. 

Ethyl  cinnamate  forms  an  additive  product  with  potassium  ethyl 
malonate  in  the  presence  of  sodium  ethoxide,  but  not  with  sodium 
malonate  under  the  same  conditions. 

Cinnamoyl-o-aminobenzoic  acid ,  CHPhlCH’CO’NH^CeH^CC^H,  pre¬ 
pared  by  heating  cinnamoyl  chloride  and  anthranilic  acid,  forms 
crystals  melting  at  192°  ;  at  the  same  time,  a  neutral  compound  crystal- 
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Using  in  needles  and  melting  and  decomposing  at  226 — 228°  is  pro¬ 
duced.  Cinnamoyl-m-aminobenzoic  acid  forms  rhombohedra  melting  at 
253°,  and  the  corresponding  p -acid  crystals  melting  and  decomposing 
at  282°.  An  additive  product  with  ethyl  sodiomalonate  is  only 
obtained  from  the  ortho-acid.  K.  J.  P.  O. 

Fluorescein  and  the  Non-existence  of  /?-/>-Dibromodinitro- 
benzene.  Gustav  Heller  and  Heinrich  L.  Meyer  (J.  pr.  Chem ., 
1905,  [ii],  72,  197 — 200.  Compare  Heller,  Abstr.,  1895,  i,  234  ; 
Meyer,  ibid.,  i,  538). — That  only  one  dihydroxybenzoylbenzoic  and 
one  dibromodihydroxybenzoylbenzoic  acid  are  obtained  from  fluorescein 
and  eosin  respectively  shows  both  hydroxyl  groups  in  these  substances 
to  occupy  the  para-position. 

The  authors  have  been  able  to  isolate  only  a-  and  y-p-dibromodinitro- 
benzenes  from  the  product  obtained  on  nitration  of  ju-dibromobenzene. 
The  part  of  the  product  which  should  have  contained  Austen’s 
/?-jt9-dibromodinitrobenzene  (this  Journal,  1876,  ii,  406,  513)  yielded, 
on  reduction,  y?-dibromo-o-diamino-  and  y?-dibromo-y?-diamino-benzene 
together  with  a  small  amount  of  a  substance  which  was  probably 
m-dibromoaniline.  Austen’s  substance  may  have  been  y-compound. 

G.  Y. 

Meconic  Acid.  L,  Valenti  (Chem.  Centr.,  1905,  ii,  491  ;  from 
Boll.  Chim.  Farm .,  1905,  44,  373 — 380). — Meconic  acid  is  extracted 
from  powdered  opium  by  evaporating  it  to  dryness  with  dilute  hydro¬ 
chloric  acid,  extracting  with  absolute  alcohol,  and  making  the  filtrate 
alkaline  by  means  of  alcoholic  potash  ;  the  precipitate  so  formed  is 
washed  with  a  mixture  of  equal  parts  of  alcohol  and  ether,  dissolved  in 
water,  and  treated  with  lead  acetate ;  the  precipitated  lead  salt  after 
washing  is  decomposed  with  hydrogen  sulphide,  the  solution  being 
boiled,  filtered,  and  cooled.  One  part  of  pure  meconic  acid  dissolves 
in  50  parts  of  methyl  alcohol  or  ethyl  acetate,  and  in  100  parts  of 
water  or  acetone  ;  it  is  soluble  in  alcohol  or  benzene,  very  slightly 
so  in  amyl  alcohol,  light  petroleum,  carbon  disulphide,  or  glycerol. 
A  number  of  colour  reactions  are  described  which  may  be  obtained 
under  suitable  conditions  from  meconic  acid  by  the  action  of  potassium 
persulphate,  iodic  acid,  concentrated  nitric  acid,  followed  by  potassium 
hyd  roxide,  sodium  metavanadate,  ammonium  molybdate,  and  ferric 
chloride.  A  full  account  is  also  given  of  the  precipitation  reactions 
obtained  by  the  addition  of  albumin,  the  nitrates  of  mercury  and 
silver,  and  by  lead  acetate  and  the  salts  of  cobalt,  nickel,  and  gold. 
Papaverine  hydrochloride  and  quinine  sulphate  both  give  white 
precipitates  with  ammonium  meconate.  Apomorphite  hydrochloride 
produces  at  first  a  white  and  then  a  blue  precipitate,  and  strychnine 
sulphate  gives  after  some  time  a  crystalline  precipitate.  Meconic  acid 
reduces  potassium  dichromate  and  permanganate  in  cold  acid  solution, 
and  potassium  ferrocyanide  on  heating,  with  the  production  of  a  blue 
coloration. 

The  salts  of  meconic  acid  are  prepared  by  mixing  alcoholic  solu¬ 
tions  of  the  acid  and  of  the  acetate  of  the  conesponding  metal,  if 
necessary  adding  ether  to  ensure  complete  precipitation.  Meconic  acid, 
C5H(0H)2(C02H)202,3H20,  may  be  titrated  with  A/10  potassium 
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hydroxide  until  the  appearance  of  a  yellow  colour,  which  indicates  the 
formation  of  a  basic  salt  by  replacement  of  a  phenolic  hydroxyl,  the 
normal  salts  being  colourless.  Meconic  acid  and  its  salts  are  not 
poisonous,  although  they  combine  with  proteids.  Meconic  acid  can 
always  be  detected  in  toxicological  cases  by  adding  ferric  chloride  to 
the  dried  organs  after  treatment  with  hydrochloric  acid.  P.  H. 

Compounds  from  Lichens.  XIV.  Wilhelm  Zopf  ( Annalen , 
1905,  340,  276 — 309.  Compare  Abstr.,  1904,  i,  1020;  this  vol., 
i,  212). — Sphserophorin,  sphserophoric  acid,  fragilin,  and  a  small 
amount  of  a  violet  substance  have  been  obtained  from  a  specimen  of 
Sphcerophorus  fragilis  from  the  Tafelsteinkuppe,  near  Wolfshan,  in 
the  Riesengebirg  (compare  Abstr.,  1898,  i,  489).  Sphaerophorin, 
(C14H1604)?l  or  C98H3408,  crystallises  from  benzene  in  long,  slender, 
white  needles,  is  soluble  in  ether,  and  reduces  potassium  permanganate 
in  cold  sodium  carbonate  solution.  Sphserophoric  acid  crystallises 
from  ether  in  large,  rhombic  plates,  from  glacial  acetic  acid  in  thin 
leaflets  resembling  thamnolic  and  squamatic  acids,  melts  and  decom¬ 
poses  at  206 — 207°,  and  dissolves  in  aqueous  alkali  hydroxides  or 
carbonates  to  form  yellow  solutions,  which  become  slowly  red  or  violet, 
and  on  addition  of  hydrochloric  acid  yield  a  yellow  resin  and  a  colour¬ 
less  substance  crystallising  in  sheaves  of  needles.  The  acid  reddens 
alcoholic  litmus,  gives  a  violet  coloration  with  traces  of  ferric  chloride, 
reduces  potassium  permanganate  in  cold  sodium  carbonate  solution, 
and  dissolves  in  concentrated  sulphuric  acid  to  form  a  colourless  solu¬ 
tion,  which  on  warming  becomes  red,  brown,  and  finally  black.  With 
baryta  water,  sphserophoric  acid  forms  a  colourless  substance ,  which 
crystallises  in  stellate  aggregates  of  long,  slender,  feathery  needles. 
Fragilin  crystallises  in  rosettes  of  rectangular  plates,  is  green  by 
transmitted  light,  and  is  insoluble  in  cold  aqueous  sodium  carbonate, 
but  dissolves  when  warmed  to  form  a  reddish-violet  solution. 

Biatora  mollis  ( Lecidea  mollis)  contains  4*5  per  cent,  of  diffusin 
(Abstr.,  1899,  i,  716  ;  1903,  i,  762),  which  is  now  termed  diffusic 
acid.  This  gives  a  violet  coloration  with  ferric  chloride,  and  when 
boiled  with  dilute  potassium  hydroxide  forms  a  substance  which  gives 
a  red  coloration  with  bleaching  powder,  and  red  with  green  fluorescence 
on  addition  of  a  drop  of  chloroform.  The  sodium  and  barium  salts  are 
described. 

Rhizocarpic  acid  has  been  found  in  a  sterile  specimen  of  Biatora 
lucida  obtained  from  schist  in  the  Brilonwald,  in  Sauerland.  This 
acid  was  mistaken  by  Knop  ( Annalen ,  1844,  49,  122)  for  usnic 
acid. 

Umbilicaric  acid,  leeanoric  acid,  and  a  substance  which  may  be 
gyrophoric  acid  were  obtained  from  Gyrophora  polyrrhiza. 

Contrary  to  Hesse’s  statement  (Abstr.,  1903,  i,  706),  Lepraria  late- 
brarum  contains  neither  usnic  nor  talebraric  acids.  The  appearance 
of  hydroxyroccellic  acid  (Hesse,  loc.  cit.)  must  have  been  due  to  oxida¬ 
tion  of  the  roccellic  acid  during  the  recrystallisation  from  boiling 
glacial  acetic  acid. 

Rhizoplaca  opaca  ( Lecanora  chrysoleuca  fi-opaca}  Parmelia  rubina 
fi-opaca,  Squamaria  chrysoleuca  /3-opaca),  gathered  from  gneiss  blocks 
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near  Solden,  in  the  Oetzthal,  in  Tyrol,  contains  usnic,  placodiolic,  and 
rhizoplacic  acids. 

Placodiolic  acid ,  previously  termed  placodiolin  (Abstr.,  1898,  i,  90), 
is  soluble  in  aqueous  sodium  hydrogen  carbonate,  and  is  reprecipitated 
by  hydrochloric  acid. 

Rhizoplacic  acid ,  O21H40O5,  crystallises  in  white,  tetragonal  leaflets, 
melts  at  94 — 95°,  and  is  soluble  in  warm  ether,  hot  alcohol,  chloro¬ 
form,  benzene,  glacial  acetic  acid,  or  aqueous  alkali  hydroxides  or 
carbonates  ;  the  solution  in  aqueous  potassium  hydroxide  forms  a  lather. 
In  concentrated  sulphuric  acid,  the  acid  dissolves  to  form  a  lemon - 
yellow  solution  which,  on  exposure  to  air,  deposits  the  unchanged 
white  substance. 

Usnea  microcarpa ,  from  South  Tyrol,  contains  3*3  per  cent,  of 
cf-usnic  and  0  1  per  cent,  of  usnaric  acid.  Salazinic  acid,  from  Parmelia 
conspersa ,  has  been  converted  by  boiling  acetic  anhydride  into  salazin- 
aric  acid  melting  at  206 — 207°  (compare  Hesse,  loc.  cit .), 

Gasparrinia  sympagea  contains  parietin. 

Theloschistes  flavicans  contains  parietin  and  a  colourless  substance , 
which  crystallises  in  spherical  aggregates  of  thin  leaflets,  melts  at 
240 — 245°,  and  is  insoluble  in  aqueous  alkali  hydroxides  or  concen¬ 
trated  sulphuric  acid. 

Ochrolechia  androgyna  ( Lecanora  subtartarea )  contains  gyrophoric 
acid,  calyciarin,  and  a  small  amount  of  a  substance  which  crystallises 
in  thick,  colourless  prisms. 

MJsnic  acid,  a  substance  which  forms  colourless,  slender  crystals 
and  is  insoluble  in  alcohol  or  chloroform,  and  a  crystalline  acid  which 
is  easily  soluble  in  alcohol  and  moderately  so  in  glacial  acetic  acid  and 
aqueous  sodium  hydrogen  carbonate,  from  which  it  is  reprecipitated  on 
addition  of  hydrochloric  acid,  were  isolated  from  Cladonia  incrassata , 
obtained  from  Wildenloh  in  Oldenburg.  The  occurrence  of  ramalic 
acid  (Hesse,  this  vol.,  i,  138),  which  may  be  identical  with  proto- 
cetraric  acid,  in  Ramalina  farinacea  is  confirmed.  The  purplish-violet 
coloration  shown  by  Physcia  endococcina  when  treated  with  potassium 
hydroxide  is  due  to  the  presence  of  the  two  anthracene  colouring 
matters,  rhodophyscin,  which  is  red,  crystallises  in  small  leaflets,  and 
decomposes  above  260c,  and  endococcin,  which  crystallises  in  yellow 
prisms.  The  lichen  contains  also  atranoric  acid  and  zeorin.  G.  Y. 

m-Halogen-benzaldehydes.  Carl  Mettler  (Ber.,  1905,  38, 
2809 — 2812). — m-Halogen-benzaldehydes  are  prepared  by  electrolytic 
reduction  of  the  corresponding  halogen-benzoic  acids  to  the  halogen- 
benzyl  alcohols  (this  vol.,  i,  436),  and  oxidation  of  these  with  nitric 
acid  in  sulphuric  acid  solution  at  40  —  50°. 

w-Bromobenzaldehyde  prepared  by  this  method  boils  at  228 — 230° 
under  726  mm.  pressure  (compare  Baeyer  and  Wirth,  Abstr.,  1895, 
i,  288).  A  specimen  prepared  by  Einliorn  and  Gernsheim’s  method 
(Abstr.,  1895,  i,  281)  boiled  at  224 — 226°  under  726  mm.  pressure. 
The  phenylhydrazone  melts  at  143 — 144°;  the  oxime  melts  at  73°. 

/3-Hydroxy-/?-5-chloro-2-nitrophenylethyl  methyl  ketone  melting  at 
106°  is  prepared  by  the  condensation  of  5-chloro-2-nitrobenzaldehydo 
with  acetone  in  presence  of  trisodium  phosphate.  G.  Y. 
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Thiele’s  Xylene- oxidation  and  Terephthalaldehyde-green. 

Paul  Claussner  {Ber.,  1905,  38,  2860 — 2862). — The  oxidation  of 
jtf-xylene  by  means  of  a  mixture  of  acetic  anhydride  and  sulphuric  acid 
(Thiele  and  Winter,  Abstr.,  1900,  i,  500)  leads  to  the  formation  of 
terephthalaldehyde  tetra-acetate  and  ^-tolualdehyde  diacetate ;  the 
former  is  the  principal  product  if  the  reaction  is  carried  out  at  10 — 18°, 
the  latter,  if  at  —  2°  to  —  10°.  p -Tolualdehyde  diacetate ,  C7H7‘CH(0  Ac)2, 
is  formed  also  by  the  action  of  acetic  anhydride  on  p-tolualdehyde  at 
150  — 180°;  it  crystallises  in  colourless,  glistening  leaflets,  melts  at 
69°,  is  soluble  in  cold  alcohol,  but  insoluble  in  aqueous  alkali  hydr¬ 
oxides,  and  forms  a  leuco-malachite-green  when  heated  with  dimethyl- 
aniline  and  zinc  chloride. 

Octamethyltetraminotetraphenyl-\s-xylene ,  CGH4[CH(CcH4’NMe2)2]2,  is 
formed  by  the  condensation  of  terephthalaldehyde  tetra-acetate  and 
dimethylaniline  in  presence  of  zinc  chloride  ;  it  forms  a  crystalline 
powder,  melts  and  decomposes  at  243 — 248°,  is  easily  soluble  in 
benzene  or  dilute  acetic  acid,  but  is  insoluble  in  water,  alcohol,  or 
ether,  and,  on  oxidation  with  lead  peroxide  in  acetic  acid  solution, 
yields  terephthalaldehyde- green ,  which  closely  resembles  malachite- 
green.  G.  Y. 

Decomposition  of  the  Sodium  Derivative  of  isoNitrosoaceto- 
phenone.  C.  H.  Sluiter  {Rec.  Trav.  chim .,  1905,  [ii],  24,  365 — 367). 
—The  sodium  derivative  of  isonitrosoacetophenone  is  coloured,  and  on 
heating  in  aqueous  solution  is  decomposed  according  to  the  equation 
COPh*CH!NONa  =  Ph*C02Na  +  HON  ;  a  determination  of  the  velocity 
of  this  reaction,  using  a  colorimetric  prccess,  shows  it  to  be  unimole- 
cular ;  the  velocity-coefficient,  which  is  independent  of  the  concentra¬ 
tion  for  values  between  1  and  5  per  cent.,  increases  with  the  tempera¬ 
ture,  and  diminishes  on  the  addition  of  a  small  quantity  (|  mol.)  of 
sodium  hydroxide,  becoming  normal  again  as  the  quantity  is  increased 
to  10  mols.  In  alcoholic  solution,  the  velocity-coefficient  is  also  dim¬ 
inished,  the  diminution  being  less  in  the  case  of  methyl  than  of  ethyl 
alcohol.  M.  A.  W. 

Properties  of  /?-Anilinoke  tones  derived  from  Fatty  Ketones. 

Charles  Mayer  {Bull.  Roc.  chim.,  1905,  [iii],  33,  958 — 961.  Compare 
this  vol.,  i,  214,  357). — /I-Anilinoketones  of  the  constitution 

NHR'-CHPh-CH2*CO-R, 

where  R  is  an  alkyl,  R'  a  phenyl  or  substituted  phenyl  group,  are 
decomposed  by  the  action  of  concentrated  acids,  acid  chlorides,  phenyl- 
carbimide,  or  of  piperidine,  forming  the  unsaturated  ketone, 

CHPh:cH-COR, 

and  the  corresponding  aniline,  anilide,  or  phenylcarbamide.  On  the 
other  hand,  the  action  of  phenylhydrazine  or  semicarbazide  hydro¬ 
chloride,  or  of  ethyl  acetoacetate  in  presence  of  piperidine,  leads  to  the 
decomposition  of  the  /2-anilinoketone  into  its  generators  :  the  fatty 
ketone,  the  aniline,  and  benzaldehyde,  which  is  obtained  as  the  phenyl- 
hyd  razone  or  semicarbazone,  or  as  ethyl  benzylidenebisacetoacetate. 

G.  Y. 
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Addition  of  Acids  and  Salts  to  a/3-Unsaturated  Ketones. 

Daniel  Vorlander  ( Annalen ,  1905,  341,  1 — 80.  Compare  Abstr., 
1903,  i,  495,  632;  1904,  i,  65). — The  author’s  theory  as  to  the  forma¬ 
tion  of  additive  products  of  acids,  salts,  or  the  halogens  with  unsatur¬ 
ated  ketones  is  discussed  in  the  light  of  earlier  experiments  (loc.  cit.) 
and  of  his  later  work.  Two  series  of  additive  products  are  formed  ; 
the  coloured  unstable  additive  products,  type  A,  have  a  very  great 
velocity  of  formation,  whilst  that  of  the  colourless,  stable  products, 
type  B,  is  easily  measurable. 

[With  C.  Siebert.] — Molecular  proportions  of  aldehydes  and  acids 
readily  combine,  as  has  been  previously  observed,  the  additive  product 
belonging  to  type  A  but  being  only  faintly  coloured.  At  lower  tem¬ 
peratures,  these  derivatives  of  aromatic  aldehydes  combine  with  a 
second  molecule  of  halogen  acid.  The  constitution  of  these  additive 
products  is  regarded  as  analogous  with  that  of  the  cyanohydrins. 
Hydrogen  bromide  and  benzaldehyde  yield  at  the  ordinary  tempera¬ 
ture  benzylidene  bromide,  but  hydrogen  chloride  does  not  give  the 
corresponding  chloride. 

Benzaldehyde  monohydrobromide ,  CHBrPh*OH,  is  formed  at  —19° 
as  colourless  crystals  or  leaflets,  loses  hydrogen  bromide  rapidly  on 
exposure  to  the  air,  and  is  decomposed  by  water.  Anisaldehyde  mono¬ 
hydrochloride ,  OMe’CGH4’CHO,HCl,  formed  at  the  ordinary  tempera¬ 
ture,  crystallises  in  needles  ;  at  from  —  15°  to  —  75°,  the  dihydrochloride 
is  produced  and  forms  a  grey  mass.  The  monohydrobromide  is  formed 
in  acetic  acid  or  petroleum  solution,  and  crystallises  in  colourless 
needles.  Pi'peronal  monohydrochloride ,  CgHyO^HCl,  is  obtained  from 

—  15°  to  the  ordinary  temperature  ;  the  dihydrochloride  is  formed  at 

—  75°;  both  are  yellow;  the  monohydrobromide  forms  yellow,  prism¬ 
atic  crystals.  No  definite  substance  is  formed  from  vanillin. 

Chloral  monohydrochloride ,  CC13*CH0,HC1,  is  a  white,  crystalline 
mass,  and  at  —  75°  takes  up  no  more  hydrogen  chloride.  The  polymer- 
ides,  meta-  and  para-chloral,  do  not  combine  with  hydrogen  chloride. 
Chloral  monohydrobromide ,  CCl3*CHO,HBr,  is  a  white,  crystalline 
powder.  Bromal  monohydrobromide  was  obtained. 

The  temperature  interval  in  which  the  additive  products  of  the 
ketones  are  formed  is  lower  and  more  limited  than  that  of  the  other 
carbonyl  derivatives.  Many  mono-  and  di-ketones  react  at  the  ordi¬ 
nary  temperature  with  the  hydrogen  haloids,  but  not  at  0°.  The 
following  substances  form  additive  products  at  —  75°  :  benzophenone, 
acetophenone,  deoxybenzoin,  benzil,  anthraquinone,  and  phenanthra- 
quinone  ;  benzil  does  not  form  an  additive  product  above  -  18°,  and 
benzophenone  not  at  —  12°,  but  at  -  17°.  Benzoin,  anthraquinone, 
alizarin,  and  phenanthraquinone  do  not  form  compounds  above  -  18°  ; 
benzylacetone  and  benzylacetophenone  react  from  -  15°  to  -  18°,  and 
form  several  additive  products  according  to  the  length  of  the  treat¬ 
ment  with  the  acid. 

Phenolethylene  derivatives  form  intensely  coloured  additive  products 
of  type  A.  It  follows,  therefore,  that  the  carbonyl  oxygen  of  un¬ 
saturated  ketones  is  not  essential  for  the  development  of  colour.  The 
colour  would  rather  appear  to  be  dependent  on  an  interaction  of  the 
acid  with  the  ethylene  linking,  and  possibly  the  aromatic  nucleus. 
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Anethole,  isosafrole,  isoapiole,  isomethyleugenole,  and  asarone  give  such 
coloured  additive  products,  but  they  cannot  be  isolated.  A  liquid 
compound  is  obtained  from  benzene  at  —  75°,  which  contains  three 
mols.  (?)  of  hydrogen  chloride.  Unsaturated  hydrocarbons  do  not 
yield  additive  products.  Anisylideneacetophenone  yields  a  dipicrate , 
C16Hu02,2C6H307N3,  which  crystallises  in  orange-coloured  needles 
melting  at  about  87°.  Piper onalacetophenone  dipicrate , 

crystallises  in  orange  needles  melting  at  126 — 128°.  Ginnamylidene- 
acetophenone  dipicrate ,  Cl7H140,2C6H307N3,  crystallises  in  yellow 
needles  melting  at  115 — 117°.  Benzylideneacetophenone  dipicrate , 
C15H100,2C6H307jST3,  crystallises  in  pale  yellow  needles  melting  at 
93 — 97°.  Anisylidenepinacolin  dipicrate ,  Cl4H1802,2C6H307N3,  crystal¬ 
lises  in  yellow  needles  melting  at  157 — 159°.  Dipiper onylideneacetone 
monopicrate  crystallises  in  red  needles  melting  at  151 — 153°.  Anisyl- 
idene  and  piper onylidenepinacolin  were  prepared  in  the  same  manner  as 
benzylidenepinacolin  ;  the  former  melts  at  34°  after  distillation  under 
reduced  pressure,  and  the  latter  crystallises  from  petroleum  in  needles 
melting  at  96°. 

[With  0.  Rolle.]— Anisylideneacetophenone  forms  a  dihydrochlor¬ 
ide ,  type  A,  C16H1402,2HC1,  crystallising  in  dark  red  needles  or 
flattened  prisms  ;  when  kept  in  petroleum  saturated  with  hydrogen 
chloride,  it  is  transformed  into  the  monohydrochloride ,  type  B,  crystal¬ 
lising  in  colourless  plates  or  leaflets,  melting  and  decomposing  at 
86—88°  and  easily  decomposed  by  water.  The  following  substances 
yield  additive  products  with  hydrogen  chloride,  which  were  not  isolated 
in  a  pure  state  :  piperonylideneacetophenone,  dipiperonylideneacetone, 
methyl  />-methoxycinnamate,  and  j9-hydroxybenzylideneacetophenone  ; 
similar  compounds  with  hydrogen  bromide  were  obtained  from  anisyl¬ 
ideneacetophenone,  j»-hydroxybenzylideneacetophenone,  and  methyl 
p-methoxycinnamate. 

The  hydrochloride ,  type  B,  of  benzylideneacetophenone  condenses 
with  benzaldehyde  when  the  mixture  is  saturated  with  hydrogen 
chloride,  forming  a  compound ,  COPh*CH(CHPhCl)2 ;  it  crystallises  in 
white  needles  from  methyl  alcohol  and  melts  at  155°. 

[With  C.  Siebert.] — The  additive  products  formed  by  the  action  of 
bromine  on  solutions  of  aromatic  ketones  belong  to  type  B.  The 
coloured  additive  products  of  type  A  are  apparently  formed  under 
certain  conditions,  as  by  the  action  of  bromine  vapour  on  solid  dry 
dibenzylideneacetone.  When  dibenzylideneacetone  is  brominated, 
substances  are  formed  containing  bromine,  besides  the  known  tetra- 
bromide.  Dicinnamylideneacetone  forms  an  octobromide ,  C21HlsOBr8, 
which  crystallises  in  needles  melting  and  decomposing  at  200 — 202°. 

Diphenyldimethyltetrahydropyrone  and  the  so-called  dibenzyl- 
idenediethyl  ketone,  C19HlgO  (shown  by  Japp  and  Maitland,  Trans., 
1904,  85,  1473,  to  be  dimethyUz/cZopentanone),  show  an  abnormal 
behaviour  towards  sulphuric  acid,  in  that  the  former,  which  does  not 
possess  an  ethylene  linking,  gives  a  yellow  coloration  with  sulphuric 
acid,  whilst  the  latter,  which  as  an  unsaturated  ketone  does  possess 
an  ethylene  linking,  yields  no  such  coloration.  Dimethylc^opentanone 
yields,  on  oxidation  with  chromic  and  sulphuric  acids,  an  acid,  Cl7H1403, 
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of  unknown  constitution,  which  crystallises  in  colourless  needles 
melting  at  175°.  The  silver  salt,  ClVH1308Ag,  was  prepared.  The 
ethyl  ester,  Cl7H1302,0Et,  melts  at  118 — 120°,  and  the  methyl  ester 
at  73°. 

Addition  of  Ethyl  Sodiomalonate  to  the  Sodium  Salts  of  Unsaturated 
Acids . — The  mechanism  of  the  reaction  is  discussed  at  considerable 
length.  Ethyl  sodiomalonate  shows  a  greater  tendency  to  form 
additive  products  with  the  esters  of  a-unsaturated  acids  than  with  the 
sodium  salts.  Thus  the  sodium  salts  of  crotonic,  sorbic,  cinnamenyl- 
acrylic,  cinnamic,  phenyl-/?y-crotonic,  and  benzylidenemalonic  acids  do 
not  combine  with  ethyl  sodiomalonate,  whilst  their  esters  react  easily. 
On  the  other  hand,  since  the  sodium  salts  of  the  /3-  and  8-ben  zylidene- 
lsevulic  acid  and  of  cinnamoylanthranilic  acid  react,  it  would  appear 
that  the  saline  properties  do  not  prevent  the  addition.  The  esters  of 
the  hydroresorcinols  and  the  sodium  salts  of  the  diketones  do  not  react 
with  the  sodiomalonate ;  a  similar  inactivity  is  observed  in  the  case  of 
the  sodium  salts  of  jo-hydroxybenzylideneacetophenone  and  the  ester 
of  y?-coumaric  acid.  The  disodium  salt  and  the  salt  of  the  mono-ethyl 
ester  of  malonic  acid  do  not  react  in  the  same  way  with  the  unsatur¬ 
ated  ketones  and  esters  as  does  the  di-ethyl  ester.  The  presence  of 
acids  prevents  the  interaction  both  of  ethyl  malonate  and  of  malonic 
acid  with  cinnamic  acid. 

Ethyl  malonate  does  not  interact  either  with  unsaturated  esters  or 
ketones  possessing  one  carbonyl  group.  Since  ethyl  sodiomalonate  in 
alcoholic  solution  reacts  with  such  substances,  it  would  appear  that  the 
presence  of  sodium  ethoxide  favours  the  addition  by  the  formation  of 
additive  products.  In  certain  cases,  these  intermediate  additive  pro¬ 
ducts  can  be  isolated,  but  it  is  found  that  they  are  less  reactive  than 
the  unsaturated  ester  itself.  The  formation  of  such  products  is  entirely 
prevented  when  the  reaction  of  the  unsaturated  ester  and  the  ethyl 
sodiomalonate  is  carried  out  in  the  presence  of  ethyl  malonate  as 
solvent.  It  would  seem  from  these  experiments  that  a  direct  addition 
of  the  sodiomalonate  to  the  unsaturated  ester  is  the  starting-point  of 
the  greater  number  of  these  reactions. 

[With  Paul  Weissheimek.] — The  additive  products  which  are  formed 
from  ethyl  sodiomalonate  and  dimethylpyronebelongtotype  A,  since  they 
are  decomposed  by  solvents  and  show  the  reactions  of  the  components. 
The  molecular  additive  product ,  C14H1906lSra,  is  formed  in  benzene 
or  ethereal  solution,  and  crystallises  in  slender,  colourless  needles. 
The  compound ,  C15H2106lSra,  of  dimethylpyrone  and  ethyl  sodiomethyl- 
malonate  crystallises  in  hexagonal  leaflets  or  prisms.  The  compound , 
C12H1506Na,  of  dimethylpyrone  and  methyl  sodiomalonate  crystallises 
from  benzene  in  needles. 

Amines  form  two  classes  of  additive  products.  The  compounds  of 
tertiary  amines  with  alkyl  haloids  belong  to  type  B,  whereas  the  acid 
compounds  of  amines  are  classed  under  type  A.  Observation  would 
show  that  two  distinct  processes  occur  in  the  addition  of  acids  to 
amines,  differing  in  the  energy  transformations  which  accompany  the 
reaction.  The  observations  of  earlier  investigators  are  discussed,  and 
the  influence  of  water  and  other  solvents  on  the  formation  of  these 
additive  compounds  is  considered  from  this  point  of  view. 
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In  the  addition  of  two  salts,  a  far  more  complicated  process  is 
observed  than  in  the  case  of  amines.  It  is  thought  that  double  salts 
are  additive  compounds  of  the  type  A,  whilst  complex  salts  belong  to 
type  B.  K.  J.  P.  0. 

Reactions  of  tsoAmylanthrone  Chloride  and  Bromide.  E. 

Jungermann  ( Ber. ,  1905,38,  2868—2873.  Compare  Liebermann  and 
Lindenbaum,  this  vol.,  i,  522), — 9 -iso Amy lanthrone  bromide , 

C°<p6}JC>CBr-C5Hu) 

is  formed  by  the  action  of  hydrogen  bromide  on  tsoamyloxanthranol  in 
benzene  solution  ;  it  crystallises  in  white  rhombohedra  and  melts  at 

9 7 — -9 8°.  0-Ethoxy -0 A&oamyl- 1 0-anthrone,  C x) ’ OEt, 

prepared  by  boiling  isoamylanthrone  chloride  in  ethyl  alcohol  in  a  reflux 
apparatus,  crystallises  in  colourless  prisms,  melts  at  53°,  deliquesces  in 
contact  with  organic  solvents,  and  when  treated  with  hot  concentrated 
sulphuric  acid  forms  a  red  coloration  and  the  intramolecular  condensation 
product,  C1QH140,  melting  at  206°  (Liebermann  and  Landshoff,  Abstr., 
1882,  608).  9-Methoxy-O-isoamyl-lO-anthrone,  C20H22O2,  forms  colour¬ 
less  crvstals  and  melts  at  67 — 69°.  9  : 10-Biphenoxy-O  :  10-iso amylene- 

/C0H4- 

dihydroanthracene ,  OPh*C^—  C5H10-AC’OPh,  formed  when  tsoamylan- 

\ci;h4_/ 

throne  chloride  is  boiled  with  phenol  (2  mols.)  in  benzene  solution  in  a 
reflux  apparatus,  crystallises  in  yellow  needles,  melts  at  67 — 71°,  is 
easily  soluble  in  all  organic  solvents,  but  is  insoluble  in  aqueous  alkali 
hydroxides,  does  not  form  an  acetyl  derivative,  and  when  treated  with 
hot  concentrated  sulphuric  acid  yields  the  intramolecular  condensation 
product,  Ci9H140. 

0- Hydroxy  phenyl-  9  -iso  amyl- 1 0-anthrone , 

CO<p°S4>C(c6H1i)  •  c6h4-  on, 

is  formed  by  the  action  of  phenol  (1  mol.)  on  tsoamylanthrone  chloride 
in  cold  glacial  acetic  acid  solution ;  it  crystallises  in  colourless  prisms, 
melts  at  228°,  and  is  moderately  soluble  in  dilute  potassium  hydroxide. 
The  acetyl  derivative,  C26H2302Ac,  crystallises  in  colourless  needles  and 
melts  at  148 — 150°. 

9-  Dihydroxy phenyl-  0-\&oamyl-\0-anthrone , 

CO<Jg4>C(C5Hn)-C8H3(OH)2, 

formed  from  resorcinol  and  2soamylanthrone  chloride,  crystallises  in 
colourless  prisms,  melts  at  262°,  and  is  easily  soluble  in  dilute  potassium 
hydroxide.  The  diacetyl  derivative,  C29H2805,  crystallises  in  colourless 
needles  and  melts  at  161°. 

0-Phenyl-0-\soamyl-\Q-anthrone ,  CO<Cp6S4^>CPh*C5H11,  is  formed  by 

^6.  4 

the  action  of  aluminium  chloride  on  zsoamylanthrone  chloride  in 
benzene  solution ;  it  crystallises  in  colourless  prisms  and  melts  at  139°. 
When  heated  with  hydriodic  acid  and  red  phosphorus  in  a  reflux 
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apparatus,  it  forms  O-phenyl-O-isoamyldihydroanthracene, 

CH2<^>CPh-C5Hn, 

which  separates  from  alcohol  in  colourless  crystals,  melts  at  85°,  is 
easily  soluble  in  all  organic  solvents,  and  when  treated  with  bromine 
in  carbon  disulphide  solution  yields  \0-bromo-0-phenyl-0-isoamyldihydro- 

anthracene ,  CHBr<^5GS4^>CPh*C5H11.  This  separates  from  light 

petroleum  in  colourless  crystals  and  melts  at  134 — 137°. 

9  :  10- Dihydroxy -9  :  10 -diisoamyldihydroanthracene , 

OH-C(C5Hn)<W>c(C5Hu)-OH, 

v-'6X3-4 

formed  by  the  action  of  magnesium  zsoamyl  bromide  on  fsoamylox- 
anthranol  in  ethereal  solution,  separates  on  evaporation  of  its  ethereal 
solution  in  colourless  crystals,  melts  at  170 — -174°,  dissolves  easily  in 
benzene,  more  sparingly  in  alcohol  or  light  petroleum,  to  form  solutions 
with  blue  fluorescence,  and  gives  a  red  coloration  with  hot  concentrated 
sulphuric  acid.  On  addition  of  concentrated  sulphuric  acid  to  its  solu¬ 
tion  in  glacial  acetic  acid,  it  yields  9  :  10 -diamylenediliy  dr  oanthracene , 
0  H 

C5Hi0*  C<\p6TT4^>C!C5Hi0,  which  crystallises  in  yellow  prisms,  melts  at 

103 — 108°,  dissolves  in  all  organic  solvents  to  form  solutions  with  blue 
fluorescence,  and  decolorises  bromine  (2  mols.)  in  carbon  disulphide 
solution  with  evolution  of  hydrogen  bromide.  When  boiled  for 
5 — 10  minutes  with  hydriodic  acid  of  sp.  gr.  1  '96,  it  is  reduced  to 


9  : 10 -diisoamylanthracene,  C5H*C 


'C6H4, 


K>C5Hn,  which  crystal¬ 


lises  in  yellowish-green  needles,  melts  at  132 — 137°,  is  easily  soluble 
in  organic  solvents,  and  is  not  reduced  when  boiled  with  hydriodic  acid 
and  red  phosphorus  for  three  hours.  G.  Y. 


Wislicenus’s  Supposed  Isomeride  of  Dibenzoylmethane. 
C.  H.  Sluitkr  (Rec.  Trav.  chim 1905,  [ii],  24,  368 — 371). — Indepen¬ 
dently  of  Ruhemann  and  Watson  (Trans.,  1904,  85,  456),  the  author  has 
proved  that  the  compound  described  by  Wislicenus  as  an  isomeride  of 
dibenzoylmethane  (Abstr.,  1900,  i,  37)  is  a-ethoxybenzylideneaceto- 
phenone,  OEt*CPhICH*COPh.  The  compound  appears  to  exist  in 

.  ,  OOPh*C*H  ,  COPh-C-H 

two  stereoisomenc  forms,  _ U  _  and  U  _  ,  tor  when 


OEt-OPh 


Ph-OOEt’ 


first  prepared  it  melts  at  61°;  the  melting  point  slowly  changes  until 
after  some  months  it  becomes  constant  at  77°.  An  attempt  to  prepare 
a-ethoxybenzylideneacetophenone  by  the  action  of  ethyl  iodide  on  the 
sodium  derivative  of  dibenzoylmethane  resulted  in  the  formation  of 
aa-dibenzoylpropane,  CHEt(COPh)2  (compare  Auger,  Ann .  Chim .  Phys ., 
1891,  rvil  22,  348).  a -Methoxybenzylideneacetophenone, 

OMe-CPhICH-COPh, 

prepared  by  the  action  of  sodium  methoxide  on  bromobenzylideneaceto- 
phenone,  is  a  yellow  oil  boiling  at  220 — 222°  under  16  mm.  pressure, 
and  solidifying  in  a  mixture  of  solid  carbon  dioxide  and  alcohol  to 
crystals  which  melt  at  -  11°.  M.  A.  W. 
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Action  of  Mercaptides  on  Quinones.  John  L.  Sammis  (J.Amer. 
Chem.  Soc.,  1905,  27, 1120 — 1127). — An  improved  method  is  described 
for  the  preparation  of  tetraethylthiolquinone,  first  obtained  by  Grindley 
and  Sammis  (Abstr.,  1897,  i,  403),  by  means  of  which  a  yield  amount¬ 
ing  to  95  per  cent,  of  the  theoretical  can  be  obtained. 

When  an  alcoholic  solution  of  lead  acetate  is  added  to  a  solution  of 
tetraethylthiolquinol,  a  compound ,  C6(SEt)4(OPb*OAc)2,  is  obtained  as 
a  yellow,  crystalline  precipitate  ;  the  formation  of  this  lead  salt  serves 
as  a  delicate  test  for  tetraethylthiolquinol. 

The  substance  described  as  tetraethylthiolquinonedibenzoyldithio- 
benzoylacetal  (loc.  cit.)  is  now  found  to  be  tetraethylthiolquinol 
dibenzoate,  C6(SEt)4(OBz)2. 

When  a  solution  of  sodium  ethoxide  is  added  to  tetraethylthiolquin¬ 
one  moistened  with  a  little  alcohol,  diethylthioldiethoxyquinol  dibenzoate, 
C6(SEt)2(OEt)2(OBz)2,  is  obtained,  which  crystallises  in  equilateral, 
six-sided  plates,  melts  at  184 — 184*5°,  and  is  soluble  in  benzene, 
chloroform,  or  ether. 

The  results  of  this  investigation  have  shown  that  the  action  of 
mercaptides  on  quinones  is  a  process  of  substitution  and  reduction,  no 
additive  products  having  yet  been  isolated.  E.  G. 

[1  : 4-Dibromo-2-aminoanthraquinone.]  Earbenfabriken  vorm. 
Eriedr.  Bayer  k  Co.  (D.R.-P.  158474). — Bromination  of  ft- amino- 
anthraquinone  in  aqueous  suspension  or  in  indifferent  solvents  with  a 
slight  excess  of  bromine  yields  1  :  k-dibromo-2-aminoanthraquinone , 
which  crystallises  in  orange  needles,  melts  at  239 — 240°,  and  dissolves 
in  acetic  acid,  nitrobenzene,  pyridine,  hot  alcohol,  or  concentrated 
sulphuric  acid  to  yellow  solutions.  When  heated  with  sodium  acetate 
and  metallic  salts  (this  vol.,  i,  720),  it  yields  an  azine , 

C6H4<co>C0  HBr<gg>C6  HBr<°°>C6H4, 

dissolving  in  hot  nitrobenzene  or  aniline  to  a  greenish-blue  solution. 
Water  precipitates  the  azine  in  blue  flocks  from  its  olive-brown  solu¬ 
tion  in  concentrated  sulphuric  acid.  A  fast  greenish-blue  dye  is 
obtained  on  reducing  it  in  alkaline  solution.  C.  H.  D. 

Aryl  Ethers  of  Anthraquinone  Derivatives.  Farbenfabriken 
vorm.  Eriedr.  Bayer  k  Co.  (D.B.-P.  158531). — The  aryl  ethers  of 
anthraquinone  derivatives  may  be  prepared  by  heating  halogen,  nitro-, 
or  sulpho-derivatives  of  anthraquinone  with  alkali  phenoxides,  the 
negative  group  being  replaced  by  the  phenol  residue. 

Erythroxyanthraquinone  phenyl  ether  (\-phenoxy anthraquinone),  pre¬ 
pared  by  heating  1-bromo-  or  1 -nitro-anthraquinone  or  potassium 
anthraquinone- 1-sulphonate  with  potassium  phenoxide  at  170°,  crystal¬ 
lises  from  ethyl  acetate  in  radiating  groups  of  yellow  prisms  and  melts 
at  145°  1  :§-Diphenoxy  anthraquinone  separates  from  acetic  acid  or 

nitrobenzene  in  long,  yellow  needles  and  melts  at  215°. 

1  :  5-Ei- /3-naphthoxy anthraquinone ,  from  1  :  5-dinitroanthraquinone 
and  potassium  /3-naphthoxide,  crystallises  from  acetic  acid  in  bright 
yellow  needles  and  melts  at  243 — 245°.  1  :  5-Di-o-tolyloxyanthraquin - 

one  forms  golden  leaflets  and  melts  at  190°  ;  the  p -tolyl  ether  forms  long, 


798 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


yellow  needles  and  melts  at  223 — 225°.  2-Phenoxyanthraquinone  melts 
at  153°,  chrysazin  diphenyl  ether  melts  at  189 — 190°. 

It  is  also  possible  to  replace  one  of  several  negative  groups  present  in 
the  molecule.  Thus  l-nitroanthraquinone-6-sulphonic  acid  and  potass¬ 
ium  phenoxide  yield  1-phenoxyanthraquinone-^-sulphonic  acid ,  the 
ammonium  salt  of  which  forms  glistening,  yellow  leaflets.  l-Anilino- 
5-phenoxyanthraquinone,  from  5-nitro-l-anilinoanthraquinone,  forms 
red,  glistening  needles  and  melts  at  188 — 190°. 

The  preparation  of  other  similar  derivatives  is  described. 

C.  H.  D. 

Stereoisomeric  Menthols.  Iwan  Kondakoff  ( J ‘  pr .  Chem.,  1905, 
[ii],  72,  185 — 193). — It  has  been  held  by  various  authors  that 
cZ-menthol  forms  an  intermediate  stage  in  the  conversion  of  Z-menthol 
into  tert. -menthol  or  its  derivatives.  Contrary  to  this  view  is  the 
formation  of  A3-  and  not  A2-menthene  from  /-menthol,  and  the  fact 
that  cZ-menthol  is  more  stable  than  is  generally  assumed. 

The  ethereal  oil  of  Bucco  leaves  (Abstr.,  1897,  i,  227)  is  now  found 
to  contain  (1)  dipentene  and  limonene,  (2)  a  ketone  which  boils  at  86° 
under  10  mm.  pressure  and  has  [a]D  —51°,  and  (3)  a  mixture  of 
diosphenol  with  a  compound  of  diosphenol  and  an  acid  melting  at  94°. 
The  ketone,  which  is  more  easily  obtained  from  Barosma  serratifolia, 
forms  a  glistening,  crystalline  hydrazone  melting  at  80°  and  two  semi - 
carbazones ,  of  which  the  one  only  slightly  soluble  in  alcohol  melts 
at  180°,  whilst  the  other,  more  soluble,  melts  at  123°.  On  treatment 
of  the  former  semicarbazone  with  sulphuric  acid  there  is  obtained  an 
inverted  ketone,  which  boils  at  85*5 — -86°  under  10  mm.  pressure,  has 
a  sp.  gr.  0*897  at  19*5°,  [a]D  -22*3°,  %>  1*45169,  and  on  reduction 
with  sodium  in  methyl-alcoholic  solution  yields  cZ-menthol.  This 
yields  cZ-menthene  and  forms  haloid  esters  consisting  of  a  mixture  of 
unstable  derivatives  of  tert. -menthol  and  stable  dextrorotatory  deriv¬ 
atives  of  cZ-menthol. 

On  reduction  by  Leuckart’s  method,  cZ-menthone  yields  d-formylmen - 
thylamine ,  melting  at  117 — 118°  and  having  [a]D  +154*47°,  together 
with  a  small  amount  of  the  Z-amine.  d-iso Menthol,  obtained  from 
cZ-menthylamine  or  together  with  (Z-menthol  on  reduction  of  l-  or 
cZ-menthone,  boils  at  83*5 — 84°,  has  [a]D  +25*64°,  and  on  oxidation 
yields  cZ-menthone.  The  corresponding  Z-Zsomenthol  is  unknown. 

Brunei's  Z-menthol  (this  vol.,  i,  197),  melting  at  29 — 31°,  is  probably 
identical  with  Bichtmann  and  Kremer's  substance  (Abstr.,  1897,  i, 
84).  A  second  Z-menthol  is  described  by  Beckmann  (Abstr.,  1897,  i, 
248). 

The  properties  of  the  Z-menthol  described  by  Baehr  ( Synthese 
eines  inactiven  menthens ,  Leipzig,  1898)  resemble  those  of  ferL-menthol, 
but  it  may  be  a  new  secondary  Z-menthol  if  Hagemann's  acid  is  a 
8-keto-,  and  not  a  /3- keto-  or  mixture  of  /?-  and  8-keto-acids  (Merling, 
this  vol.,  i,  349).  £er£.-Menthol  is  optically  inactive,  does  not  form  a 
urethane,  and  when  treated  with  carbanil  loses  water,  forming  a  men- 
thene  which  boils  at  170 — 175°  and  has  a  sp.  gr.  0*812  at  20°/4°  and 
njy  1*45627.  -Menthol  forms  a  liquid,  but  not  a  solid,  nitroso - 
chloride .  This  boils  at  128 — 152°  under  11  mm.  pressure,  or,  after 
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treatment-  with  hydrogen  chloride  in  ethereal  solution,  at  128 — 140°, 
distils  in  a  current  of  steam  without  appreciable  decomposition,  and 
loses  hydrogen  chloride  when  treated  with  sodium  ethoxide,  acetates  in 
acetic  acid  solution,  or  alcoholic  potassium  hydroxide,  forming  nitroso- 
menthene. 

Reduction  of  diosphenol  leads  to  the  formation  of  a  liquid  i-menthol, 
which  boils  at  98 — 100*5°  under  12  mm.  or  at  214*5 — 216°  under 
759  mm.  pressure,  has  a  sp.  gr.  0*9052  at  20°  and  nD  1*464456,  and 
may  be  identical  with  Brunei’s  a-thymomenthol  (loo,  cit.).  It  forms 
an  inactive  iodide  which  yields  an  i-menthene  boiling  at  168 — 169°, 
and  having  a  sp.  gr.  0*8264  at  19*8°/4°.  Gr.  Y. 


Condensation  Compounds  of  Camphoroxalio  Acid  and 
Amines.  J.  Bishop  Tingle  and  William  E.  Hoffman,  jun.  ( Amer . 
Chem.  */.,  1905,  34,  217 — 254.  Compare  Trans.,  1890,  57,  652; 
Abstr.,  1897,  i,  484;  1898,  i,  443;  1899,  i,  444;  1900,  i,  302  ;  1901, 
i,  632). —  Copper ,  silver ,  barium ,  calcium ,  and  ferric  camphor  oxalates 
are  described. 

The  action  of  amines  on  camphoroxalic  acid  has  been  studied.  With 
/3-naphthylamine,  naphthylamine  fi-naphthylcamphof ormeneamine- 
carboxylate  is  produced,  which  melts  at  169°;  the  corresponding  acid 
has  been  described  previously  (Abstr.,  1900,  i,  302).  When  either 
the  acid  or  the  naphthylamine  salt  is  heated  above  its  melting  point, 

,  ,  7  7  „  .  ^  TT  X:CH’NH-C10Hy  .  ,  A  , 

f3-naphthylcamphoformeneamine,  G8H14<^  I  7,  is  obtained, 

vU 

which  crystallises  in  slender,  pale  yellow  prisms  and  melts  at  173°. 
a -Naphthylamine  a-naphthylcamphoformenecarboxylate  melts  at  165°. 
With  ^-toluidine,  the  following  compounds  were  obtained,  p -Tolyh 
,  .  .  ,  7.  .7riTX  .C:C(NH-C6H4Me)«C02H 

camphojormeneammecarboxyhc  acid ,  GgH14<^  I  , 

vU 

crystallises  from  benzene  in  pale  yellow  prisms  and  melts  at  168°; 
the  p -loluidine  salt  melts  at  152°.  p  -Tolylcamphoformeneamine, 
„  TT  X:CH-NH-C6H4Me  .  , , .  „ 

CsH14<^  i  ,  crystallises  from  alcohol  m  slender,  yellow 

prisms  and  melts  at  178°.  m-Toluidine  furnishes  m -tolylcampho- 

,  .  ,  „  TT  .C:C(NH*CnH.Me),C00H 

formeneammecarboxyiic  acid,  G8i±14<^  I  41  ,  which 

CO 

crystallises  from  benzene  in  colourless  needles  and  melts  at  154°,  and 
its  m -toluidine  salt  melting  at  126°;  when  these  compounds  are  heated 
above  the  melting  point,  a  viscous  mass  is  produced  in  each  case  from 
which  no  definite  compound  can  be  isolated.  Benzylamine  yields 
benzylcamphoformeneaminecarboxylic  acid , 

c:c(nh-c7h7)-co2h 

8  14<^CO  ’ 

which  crystallises  in  colourless  prisms  and  melts  at  140°,  the  benzyl- 
amine  salt  melting  at  174*5°,  and  benzylcamphoformeneamine, 

C  TT  /9-'CH-NH-C7Hr 

which  crystallises  in  colourless  prisms  and  melts  at  96*5°. 
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Diethylamine  reacts  with  camphoroxalic  acid  with  formation  of 
diethylamine  diethylcamphoformolaminecarboxylate , 

n  „  .CH-C(OH)(]srEt2)-C00H,]SrHEt2, 

°8H«<CO 

which  crystallises  from  alcohol  in  colourless  needles,  melts  at  139*5°, 
and  when  heated  above  its  melting  point  is  converted  into  a  compound , 
C15H25ON,  which  crystallises  in  colourless  needles  and  melts  at  153°. 
Dimethylamine  similarly  yields  dimethylamine  dimethylcamphoformol- 
aminecarboxylate,  which  crystallises  in  colourless  needles,  melts  at 
137*5°,  and  when  heated  above  its  melting  point  is  decomposed  with 
formation  of  a  compound ,  C]3H21ON,  melting  at  63°.  Methylamine 
'methylccimphoformeneaminecarboxylate , 

n  .C:C(lSrHMe)-C02H,NH2Me, 

C«H14<C0 

melts  at  172°,  and  when  heated  above  this  temperature  is  converted 

.  ^CH-NHMe  _ 

into  metkylcamphojormeneamme ,  U8U14<^  I  ,  which  crystal- 

lises  in  colourless  needles  and  melts  at  131°. 

Benzamidine  reacts  with  camphoroxalic  acid  to  form  a  colourless, 
crystalline  compound,  C19H2404N2,  which  melts  at  184°  and  becomes 
charred  at  a  slightly  higher  temperature.  Benzidine  yields  a  greenish- 
yellow,  crystalline  compound  which  melts  at  190°.  When  an  alcoholic 
solution  of  camphoroxalic  acid  is  heated  with  4-nitro-o-toluidine  under 
pressure  at  150°  for  several  hours,  o -nitrotolylcamphoformeneamine, 

C8Hi4<^  1  ,  is  produced,  which  crystallises  m 

v(J 

bright  yellow  needles  and  melts  at  192°. 

Semicarbazide  reacts  with  camphoroxalic  acid  with  formation  of 
semicarbazidocamphoformeneaminecarboxylic  acid , 

C:C(NH-lSrH'CO*NHQ)-C02H 
^8H14\0O  ’ 

which  crystallises  from  alcohol  in  stout,  colourless  prisms,  melting  at 
200°,  and  from  boiling  glacial  acetic  acid  in  groups  of  slender  needles, 
melting  at  209 — 210°;  the  relationship  between  these  two  forms  is 
being  investigated. 

By  the  action  of  benzenesulphonic  chloride  on  phenylcamphoformene- 

*  Ji  T  7  7  7  n  TT  ^C:CH-NPh-S02Ph  .  , 

amine,  the  phenylsulphone ,  u8±±14<^  •  n  ,  is  produced, 

which  crystallises  in  colourless  needles  and  melts  at  133°.  Acetyl 

chloride  reacts  with  ^-tolylcamphoformeneamine  with  formation  of 

,  7  ,  .  .  ^  TT  Xj  !  CH  •  N  Ac  ■  CLH.Me  ,  .  ,  . 

the  acetyl  derivative,  C8H14<^  >  n  ,  which  is  a  colour  - 

bU 

less,  crystalline  compound  melting  at  161°.  When  /3-naphthyl- 
camphoformeneamine  is  treated  with  chloroacetyl  chloride,  a  colourless, 
crystalline  substance  is  obtained  which  melts  at  63°  and  is  very 
unstable.  E.  G. 

New  Terpen©  Alcohol  in  Myrtle  Oil.  Hugo  von  Soden  and 
Fritz  Elze  ( Ghem .  Zeit.,  1905,  29,  1031). — On  subjecting  the  residues 
of  high  boiling  point  from  Spanish  myrtle  oil  to  fractional  distillation 


ORGANIC  CHEMISTRY. 


801 


in  a  vacuum,  the  authors  obtained  a  large  fraction  having  a  sp.  gr. 
0’975  at  15°  and  aD  +28°  in  a  100  mm.  tube,  which  consisted,  to  the 
extent  of  about  80  per  cent.,  of  an  ester  CHg’CO./C^H^.  This 
fraction,  on  hydrolysis  with  alcoholic  potash,  yielded  an  alcohol  myrtenol, 
which  was  purified  by  conversion  into  myrtenyl  phthalate, which  separates 
from  light  petroleum  (b.  p.  100 — 125°)  in  hard,  white  crystals  melting 
at  116°  ;  the  latter,  on  hydrolysis,  yields  pure  myrtenol ,  which  is  a  thick, 
colourless  oil  of  a  peculiar  odour  resembling  myrtles ;  it  boils  at 
220 — 221°  under  751  mm.  or  at  79’5 — 80°  under  3*5  mm.  pressure, 
has  a  sp.  gr.  0*985  at  15°  and  aD  -f49°25'  in  a  100  mm.  tube. 
Myrtenol  appears  to  be  a  cyclic  primary  alcohol  containing  a  single 
double  linking.  P.  H. 

Constitution  of  the  Group,  N202,  of  Pernitroso-compounds 
derived  from  Oximes.  Ottorino  Angelucci  ( Annalen ,  1905,  341, 
172 — 182). — The  constitution  of  the  group,  N202,  of  the  pernitroso- 
compounds  is  best  represented  by  the  expression  P!N’0*KlO.  The 
peculiar  behaviour  of  the  pernitroso-compounds  from  camphoroxime 
and  certain  other  oximes  is  due  to  the  nature  of  the  group  combined 
with  the  nitroso-group,  and  not  to  the  nitroso-group  itself.  Scholl's 
nitroimines  (this  vol.,  i,  181)  are  considered  to  be  nitroso-compounds. 

When  pernitrosocamphor  is  reduced  with  aluminium  amalgam,  a 
mixture  of  the  two  stereoisomeric  bornylamines  is  formed.  If 
nitrosvl  chloride  (  1  mol.)  and  camphoroxime  (2  mols.)  react  in  chloro¬ 
form  solution,  molecular  proportions  of  pernitrosocamphor  and  the 
hydrochloride  of  camphoroxime  are  formed.  Nitrosyl  chloride  and 
sodium  camphoroxime  react  quantitatively  to  form  pernitrosocamphor. 

K.  J.  P.  O. 

Synthetical  and  Natural  Phellandrene.  Iwan  Kondakoff  and 
I  wan  Schindelmeiser  (J.  pr.  Chem .,  1905,  [ii],  72,  193 — 196. 
Compare  Abstr.,  1903,  i,  845). — £er£.-Carvomenthyl  chloride,  obtained 
from  ^r^.-carvomenthol,  boils  at  83*5 — 84*5°  under  12  mm.  pressure, 
has  a  sp.  gr.  0*932  at  20°/4°,  and  forms  ter^.-carvomenthene,  which  boils 
at  174 — -176°,  has  a  sp.  gr.  0*811  at  20°/4°,  and  n D  1*45709.  On 
treatment  with  bromine  in  strongly  cooled  light  petroleum  solution, 
this  yields  carvomenthene  dibromide,  which  boils  between  130°  and  144° 
under  11  mm.  pressure,  has  a  sp.  gr.  1*208  at  20°/4°,  is  optically  inactive, 
and  by  alcoholic  potassium  hydroxide  is  converted  into  a  hydrocarbon 
or  mixture  of  hydrocarbons  which  must  have  the  constitution 

CH,:CH<™=:™>>CHPr». 

This  distils  in  two  fractions  :  the  larger  boils  at  175 — 180°,  has  a  sp. 
gr.  0*825  at  20°/4°,  and  nD  1*46693  ;  the  smaller  boils  at  180 — 185°, 
has  a  sp.  gr.  0*828  at  20°/4°,  and  n D  1*4673.  The  hydrocarbon  is  not 
identical  therefore  with  natural  phellandrene.  Both  fractions  are 
optically  inactive  and  give  a  red  coloration  with  sulphuric  acid  in 
acetic  acid  solution.  A  specimen  of  phellandrene  from  Phellandrum 
aquaticum ,  which  boils  at  165 — 168°,  has  a  sp.  gr.  0*844  at  20°/4°,  nB 
1*47575,  and  [a]D  +8°37/  at  20°,  reacts  with  hydrochloric  acid  in  acetic 
acid  solution  to  form  a  dextrorotatory  chloro-derivative,  C10H](7C1, 
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which  melts  at  110°  and  boils  at  86°  under  11  mm.  pressure,  and  a 
dichloride,  C10H18C12,  which  boils  at  122*5 — 125°  under  16  mm.  pressure, 
and  has  a  sp.  gr.  1*006  at  20°/4°  and  nD  1*48516  at  20°  (compare  Pesci, 
Abstr.,  1886,  1038).  G.  Y. 

Constitution  of  Terpinene.  T.  Amenomiya  ( Ber .,  1905,  38, 
2730 — '2732.  Compare  this  vol.,  i,  603). — -AYhen  terpinene  nitronitro- 
eite,  formed  by  the  nitration  of  terpinene  nitrosite,  is  reduced  in 
alcoholic  solution  with  zinc  dust  and  the  product  then  submitted  to 
distillation  in  a  current  of  steam,  rhombic  prisms  of  carvenoneoxime, 
melting  at  91 — 92°,  are  obtained.  When  terpinene  nitrosite  itself 
is  reduced  in  a  similar  manner,  carvenone  is  formed  in  small 
amount. 

The  bearing  of  these  results  on  the  constitution  of  terpinene  is 
discussed,  A.  McKt 

Oil  derived  from  Leaves  and  Stems  of  the  Sweet  Orange 
(Citrus  Aurantium).  Gustave  Litterer  (Bull.  Soc.  chim .,  1905, 
[iii],  33,  1079 — 1081). — The  oil  is  of  a  bright  yellow  colour,  has  a  sp.  gr. 
0*8603  at  15°,  1*472  at  20°,  and  aD  +56°46/  in  a  100  mm.  tube.  The 

principal  constituents  of  the  oil  are  c/-camphene,  limonene,  geraniol, 
d-linalool  (1),  and  citral  (4  per  cent,).  The  alcohols  are  present  partly 
in  the  free  state  and  partly  as  esters.  T.  A.  H. 

Oil  derived  from  the  Leaves  and  Stems  of  the  Lemon  Tree 
(Citrus  Limonum),  Gustave  Litterer  (Bull.  Soc.  chim.,  1905,  [iii], 
33, 1081 — 1083). — The  oil  is  yellow  in  colour,  and  is  of  a  pleasant  odour, 
has  a  sp.  gr.  0*8824  at  15°,  n D  1*4725  at  23°,  and  aD  +  21°8'  in  a  100 
mm.  tube.  It  contains  the  same  constituents  as  the  oil  obtained  from 
the  leaves  and  stems  of  the  sweet  orange  (see  preceding  abstract),  but 
contains  more  citral  (24  per  cent.)  and  esters  and  less  camphene.  The 
“  total  alcohol  ”  is  practically  the  same  for  both  oils.  T.  A.  H. 

Essential  Oil  of  Patchouli.  Action  of  Sulphuric  Acid  on 
Oil  of  Patchouli.  Anne  W.  K.  de  Jong  (Bee.  Trav.  chim .,  1905, 
[ii],  24,  309 — 310,  311 — 312). — The  physical  constants  of  the  essences 
obtained  from  three  varieties  of  patchouli  are  as  follows  :  that  from 
flowering  patchouli  has  a  sp.  gr.  0*922  at  25°,  [a]D  —  16°10'  at  25°,  10 
c.c.  dissolve  in  100  c.c.  alcohol,  it  begins  to  distil  at  130c,  and  50  per 
cent,  distils  between  250°  and  270°.  That  from  Singapore  patchouli 
has  a  sp.  gr.  0*949  at  25°,  [a]D  -  51°24'  at  25°,  10  c.c.  dissolve  in  60  c.c. 
alcohol,  it  begins  to  distil  at  230°,  60  per  cent,  passing  over  between 
250°  and  270°.  That  from  Java  patchouli  has  a  sp.  gr.  0*929  at  25°, 
[a]D  —  42°18/  at  25°,  10  c.c.  dissolve  in  7*5  c.c.  of  alcohol ;  it  begins 
to  distil  at  145°,  and  70  per  cent,  passes  over  between  250°  and  270°. 

By  the  action  of  concentrated  sulphuric  acid  on  essence  of  patchouli, 
a  sesquiterpene,  G15H24,  boiling  at  260 — 263°  under  740  mm.  pressure, 
is  obtained ;  the  hydrocarbon  derived  from  Singapore  patchouli  has  a 
sp.  gr.  0*915  at  25°  and  [a]D  —  1°,  whilst  that  obtained  from  Java 
patchouli  has  a  sp.  gr.  0*897  at  25°  and  [<x]D  —  1°5'  at  25°.  The  author 
proposes  the  name  dilemene  (from  dilem ,  the  Malay  name  of  the  plant) 
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for  this  sesquiterpene,  which  is  probably  identical  with  the  compound 
obtained  by  Soden  and  Rojahn  by  fractional  distillation  of  patchouli 
oil  (compare  Abstr.,  1904,  i,  904).  M.  A.  W. 

Scammony  Resins.  P.  Guigues  (J.  Pharm.  Chirn.,  1905,  [vi], 
22,  241 — 246). — Genuine  scammony  resin  of  pharmacy  contains 
20  per  cent,  of  resin  insoluble  in  ether,  the  rest  being  soluble  ;  the 
insoluble  resin  has  aD  -  20°43'  and  n D  1*3659  at  15°;  the  corre¬ 
sponding  values  for  the  soluble  resin  are  -21°43'  and  1*3659  re¬ 
spectively.  M.  A.  W. 

The  Nature  of  the  Sugars  of  certain  Glucosides.  Henri  Ter 
Meulen  ( Rec .  Trav .  chim .,  1905,  [ii],  24,  444 — 483). — It  has  been 
shown  by  Croft  Hill  that  the  hydrolysis  of  maltose  by  maltase  is  a 
reversible  reaction  (compare  Trans.,  1898,  73,  634;  1903,  83,  578), 
and  by  Tammann  that  the  hydrolysis  of  amygdalin  by  emulsin  is 
retarded  by  the  addition  of  dextrose  to  the  solution  (compare  Abstr., 
1889,  566;  1892,  899).  In  the  present  paper,  the  author  shows  that 
the  hydrolytic  action  of  any  enzyme  on  its  specific  glucoside  is  retarded 
by  the  addition  to  the  solution  of  the  sugar  that  forms  one  of  the 
products  of  the  reaction  ;  and,  further,  the  nature  of  the  sugar  formed 
by  the  hydrolysis  of  a  glucoside  can  in  this  way  be  determined.  The 
experiments  were  conducted  as  follows  :  equal  volumes  of  the  glucoside 
solution  were  taken  and  to  each  was  added  a  definite  quantity  of  a 
sugar  (galactose,  lsevulose,  sucrose,  maltose,  rhamninose,  or  dextrose) 
and  of  the  specific  enzyme ;  after  about  two  hours,  the  enzyme  was 
destroyed  and  the  extent  to  which  the  glucoside  had  suffered  hydrolysis 
was  measured  by  separating  and  weighing  the  product,  other  than 
sugar,  of  the  reaction ;  thus,  in  the  case  of  xanthorhamnin  (compare 
Votocek  and  Fri<$,  Abstr.,  1901,  i,  161  ;  Tanret,  Abstr.,  1900,  i, 
78,  185),  the  glucoside  was  hydrolysed  to  the  extent  of  55 — 56  per 
cent,  either  in  solution  alone  or  in  solutions  containing  dextrose,  lsevulose, 
galactose,  rhamnose,  sucrose,  lactose,  maltose,  or  raffinose,  whilst  in  a 
solution  containing  rhamninose,  which  is  the  sugar  formed  during  the 
hydrolysis,  only  39  per  cent,  of  the  glucoside  was  decomposed. 
Similar  experiments  conducted  on  salicin,  amygdalin,  Eesculin,  arbutin, 
coniferin,  indican,  saponin,  and  on  certain  glucosides  which  could  not 
be  obtained  in  a  pure  state,  such  as  gluconasturtein,  glucotropeolin, 
glucocochlearin,  and  gluconapin,  showed  that  in  each  of  these  cases 
dextrose  is  the  sugar  formed  by  the  hydrolysis  of  the  glucoside. 

The  presence  in  solution  of  a  specific  sugar  only  retards  the 
hydrolysis  of  the  glucoside  in  the  initial  stages  of  the  reaction  ;  towards 
the  end  of  the  reaction,  the  hydrolysis  is  more  complete  in  the  liquid 
containing  the  sugar  than  in  the  liquid  to  which  no  sugar  has  been 
added ;  this  is  because  the  enzyme  is  less  rapidly  destroyed  in  a 
solution  containing  sugar  than  in  an  aqueous  solution,  M.  A.  W. 

Gentiamarin.  Georges  Tanret  {Bull.  Soc.  chim.,  1905,  [iff],  33, 
1071 — 1073.  Compare  this  vol.,  i,  655). — The  alcoholic  extract  of 
gentian  root,  from  which  gentiopicrin  separates  ( loc .  cit.),  contains  in 
addition  the  amorphous  glucoside  gentiamarin ,  which  may  be  obtained 


804 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


by  washing  the  extract  with  ether,  dissolving  the  insoluble  matter  in 
water,  and  adding  to  this  solution  (1)  a  large  excess  of  tannic  acid  and 
(2)  a  solution  of  magnesium  sulphate  in  water.  In  this  way  a 
“  t annate  ”  of  the  glucoside  is  precipitated  from  which  the  latter  may 
be  regenerated  by  adding  hydrated  lead  oxide  to  an  alcoholic  solution 
of  the  “  tannate.”  Gentiamarin  is  bitter,  miscible  with  water  or 
alcohol,  has  [a]D  -  80 — 90°,  and  the  composition  C16H2gO10  or 
C16H20O10.  On  hydrolysis  with  acids,  it  yields  dextrose  and  an 
amorphous,  brown,  insoluble  substance.  Emulsin  hydrolyses  it  with 
the  formation  of  dextrose  and  an  amorphous,  maroon- coloured 
substance  not  identical  with  gentiogenin.  T.  A.  H. 

Caryophyllin.  Johannes  Herzog  ( Chem .  Centr .,  1905,  ii,  553 — 554; 
from  Ber .  Deut.  pharm.  Ges .,  15,  121 — 124.  Compare  Meyer 
and  Honigschmid,  this  vol.,  i,  456). — Caryophyllin  and  diphenyl  - 
carbamic  chloride  interact  in  pyridine  solution  to  form  caryophyllin 
diphenylcarbamate ,  C40H63O4*CO’NPh9,  which  crystallises  in  needles, 
melts  at  137 — 138°,  and  when  hydrolysed  yields  caryophyllin  and 
diphenylamine.  When  heated  with  acetic  anhydride  and  sodium 
acetate,  caryophyllin  forms  a  diacetyl  derivative,  C40H69O4Ac2,  which 
becomes  brown  at  210°  and  is  completely  melted  at  255°.  The  com¬ 
position  of  these  derivatives  is  in  agreement  with  caryophyllin,  having 
the  formula  C40H64O4,  which  requires  C  — 78*9  per  cent.,  but  caryo¬ 
phyllin,  when  dissolved  in  cold  alcohol,  leaves  a  brown,  insoluble  residue, 
and  the  product  from  the  solution,  as  also  caryophyllin  which  has  been 
purified  by  sublimation,  contains  C~75‘7  per  cent.  The  potassium 
and  barium  salts  are  described.  The  crystalline  benzoyl  derivative 
formed  by  heating  caryophyllin  and  benzoic  anhydride  at  200°  sinters 
at  173°  and  is  melted  at  185°.  Th §  product  obtained  on  oxidation  of 
caryophyllin  with  chromic  acid  in  acetic  acid  solution  at  80°  is 
insoluble  in  aqueous  sodium  hydroxide,  but  dissolves  in  water,  and 
forms  an  oxime  and  a  semicarbazone.  G.  Y. 

Curcumin.  C.  Loring  Jackson  and  Latham  Clarke  (Ber.,  1905, 
38,  2712 — 2713.  Compare  Jackson  and  Menke,  Abstr.,  1882,  1107). 
— Results  of  molecular  weight  determinations  and  of  analyses  are 
given  which  are  in  agreement  with  the  formula,  CuH1404,  previously 
ascribed  (loc.  cit.)  to  curcumin.  Ciamician  and  Silber’s  formula, 
C21H20O6  (Abstr.,  1897,  i,  229),  was  founded  on  the  results  of 
methoxyl  determinations,  which  must  be  due  to  abnormal  behaviour 
of  curcumin  with  hydriodic  acid.  G.  Y. 

Rosocyanin.  C.  Loring  Jackson  and  Latham  Clarke  (Ber., 
1905,  38,  2711 — 2712.  Compare  Schlumberger,  Bull .  Soc.  chim 

1866,  [ii],  5,  194;  Gajewsky,  this  Journal,  1873,  504,  760). — Roso¬ 
cyanin,  C14H1404,  prepared  by  heating  a  mixture  of  curcumin,  boric 
and  sulphuric  acids,  alcohol,  and  water  on  the  water-bath,  is  precipi¬ 
tated,  on  addition  of  ether  to  its  rose-coloured,  alcoholic  solution,  as  a 
purplish-red  substance,  resembling  powdered  rosaniline,  but  with  a 
slightly  more  yellow  sheen.  The  ammonium,  C14H1304NH4,  and  the 
potassium,  C14H1304K,  salts  are  intensely  blue.  G.  Y. 
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Preparation  of  Crystalline  Gentiogenin.  Henri  Herissey 
(J.  Pharm.  Chim.,  1905,  [vi],  22,  249 — 251). — A  claim  for  priority 
against  Tanret  (compare  Herissey  and  Bourquelot,  Abstr.,  1900,  i, 
511  ;  1901,  i,  258  ;  ii,  34;  and  Tanret,  this  vol.,  i,  655).  M.  A.  W. 

The  Carbonyl  Group  as  Tannophore.  Maximilian  Nierenstein 
(Chem.  Centr.,  1905,  ii,  659;  from  Collegium,  1905,  221 — 222.  Com¬ 
pare  Baeyer,  this  Journal,  1873,  501  ;  Caro,  Abstr.,  1893,  i,  274  ; 
Kahl,  Abstr.,  1898,  i,  258). — The  action  of  formaldehyde  on  gallic 
acid  leads  to  the  formation  of  hexahydroxydiphenylmethanedicarboxyJic 
acid  and  Caro’s  hexahydroxyaurincarboxylic  acid  (loc.  cit.),  which  is 
soluble  in  water  and  precipitates  gelatin  from  its  aqueous  solution. 
Similarly  from  formaldehyde  and  pyrogallol  there  are  obtained  hexa- 
hydroxydiphenylmethane  and  a  substance  which  is  soluble  in  water 
and  precipitates  gelatin ;  this  must  have  the  constitution 

n^C[C6H2(OH)3]2 

U^C6H2(OH)2 

The  author  considers  that  these  facts  support  his  view  that  the 
carbonyl  group  is  the  tannophore  in  the  tannins.  G.  Y. 

Condensation  Products  from  Tannin,  Formaldehyde,  and 
Carbamide  or  Carbamates.  Arnold  Yoswinkel  (D.R.-P.,  160273). 
— On  addition  of  formaldehyde  to  an  aqueous  solution  of  tannin  and 
carbamide  in  molecular  proportions,  a  precipitate  of  methylenetannin- 
carbamide  is  produced ; 

C14H10O9  +  CO(NH2)2  +  ch2o  -  c14h9o9-ch2*nh-co-nh2  +  h2o. 

The  product  is  a  yellow  powder,  becoming  brown  at  220°  and  then 
decomposing;  it  is  insoluble  in  organic  solvents  with  the  exception  of 
alcohol,  and  does  not  give  the  biuret  reaction. 

Carbamates  react  in  similar  manner.  Thus  tannin,  ethyl  carbamate, 
and  formaldehyde  yield  the  compound  C14H909*CH2*NH*C02Et,  which 
becomes  brown  and  decomposes  at  190°,  and  dissolves  in  alcohol  and 
alkaline  solutions.  C.  H.  D. 

Tannins  producing  a  “  Bloom  ”  [on  Leather].  II.  Maximilian 
Nierenstein  {Chem.  Centr.,  1905,  ii,  527;  from  Collegium,  1905, 197 — 200. 
Compare  this  vol.,  i,  365). — Algarobilla  ( Ccesalpinia  brevifolia)  and 
divi-divi  (C.  coriaria )  contain  about  40 — 45  per  cent,  of  pyrogallol 
tannins,  which  produce  a  light-coloured  leather  that  appears  blue  in 
section  ;  the  blue  colour  is  most  probably  caused  by  methyl  gallate, 
which  with  excess  of  milk  of  lime  gives  a  deep  blue  colour  that 
remains  permanent  in  the  leather  where  it  is  not  exposed,  but  disap¬ 
pears  on  exposure  to  air,  forming  a  colourless,  calcium  salt.  One 
hundred  and  forty-five  grams  of  algarobilla  husks  were  extracted  with 
4  litres  of  water  ;  after  three  days,  20  grams  of  crude  ellagic  acid 
separated.  The  alcoholic  mother  liquors  contained  a  substance  which, 
on  fusion  with  potassiumihydroxide  at  185°,  yielded  phloroglucinol  and 
gallic  acid.  Tetra-acetylellagic  acid  melts  at  311 — 313°,  and  not  at 
276 — 279°  as  previously  stated.  The  aqueous  filtrate  from  the  ellagic 
acid  contained  methyl  gallate ,  C8H805,  which  separates  from  water  in 
small  crystals  and  melts  at  189 — 190° ;  it  gives  a  blue  coloration  with 
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ferric  chloride,  and  also  with  lime-water,  as  above  described ;  the 
aqueous  filtrate  yielded  tannin  glucoside,  a  glassy  substance  melting  at 
217 — 221°  (compare  A.  G.  Perkin,  Trans.,  1897,  71  1135),  which  gives 
an  acetyl  derivative  melting  at  127°.  P.  H. 

y-Hydroxypyrone  and  some  of  its  Derivatives.  I.  Non- 
nitrogenous  Derivatives.  Alberto  Peratoner  ( Chem .  Centr .,  1905, 
ii,  678  )  from  Giorn.  Sci.  Nat .  Econ .,  25,  239 — 244.  Compare  Pera¬ 
toner  and  Leonardi,  Abstr.,  1900,  i,  550). — A  theoretical  introduction 
to  the  following  five  communications.  G.  Y. 


Constitution  of  Comenic  Acid.  Alberto  Peratoner  and 
F.  Carlo  Palazzo  {Chem.  Centr.,  1905,  ii,  678  ;  from  Giorn.  Sci. 
Nat.  Econ.,  25,  245—251). — Dstwald  has  shown  that  the  introduction 
of  a  hydroxyl  group  in  the  ortho-  or  meta-position  raises,  but  in  the 
para-position  depresses,  the  dissociation  constant.  Comanic  acid 
(pyrone-2-carboxylic  acid  :  Haitinger  and  Lieben,  Abstr.,  1885,  965) 
has  the  dissociation  constant  A— 2*8,  whilst  comenic  acid  has  K=  2‘0, 
and  is  therefore  3-hydroxy-y-pyrone-6-carboxylic  acid.  This  con¬ 
clusion  is  in  agreement  with  the  properties  of  comanamic  and 
comenamic  acids,  which  are  weak  acids  and  have  the  dissociation 
constants  A=  0*0266  and  0*0241  respectively  (compare  Ost,  Abstr., 
1885,  49).  J  G.Y. 


Alkyl  Ethers  of  Pyromeconic  Acids.  Alberto  Peratoner  and 
Rosario  Spallino  {Chem.  Centr. ,  1905,  ii,  678 — 679  ;  from  Giorn. 
Sci .  Nat.  Econ.,  25,  252 — 258). — The  constitution  previously  assumed 
for  pyromeconic  acid  (Peratoner  and  Leonardi,  Abstr.,  1900,  i,  550) 
is  confirmed  by  the  formation  of  3 -ethoxy -y-pyrone  (Olivieri-Tortorici, 
Abstr.,  1902,  i,  302)  by  the  action  of  diazoethane  on  the  acid. 

The  action  of  diazomethaae  on  pyromeconic  acid  leads  to  the 


formation  of  3-methoxy-y-pyrone,  CH<^ 


O — CH 
CH-CO 


>C*OMe, 


which  crys¬ 


tallises  from  a  mixture  of  petroleum  and  benzene,  sublimes  in  a 
vacuum  at  100 — 110°  in  hard,  colourless  scales,  melts  at  85°,  and 
when  hydrolysed  with  calcium  oxide  yields  formic  acid  and  acetyl- 
carbiool  methyl  ether  (Leonardi  and  de  Franchis,  Abstr.,  1903,  i,  787). 

This  reaction  forms  a  general  method  for  the  determination  of  the 
constitution  of  simple  hydroxy-derivatives  of  y-pyroue,  as  on  methyl- 
ation  with  diazomethane  and  subsequent  hydrolysis,  those  derivatives 
which  have  one  or  two  hydroxyl  groups  in  neighbouring  positions  to 
the  carbonyl  must  yield  acetylcarbinol  methyl  ether  or  the  methyl  ether 
of  di  hydroxy  acetone,  which  are  identified  best  as  the  ^-nitrophenyl- 
hydrazones.  G.  Y. 


Constitution  of  Hydroxycomenic  Acid  (Dihydroxypyrone- 
carboxylic  Acid).  Alberto  Peratoner  and  Y.  Castellana  {Chem. 
Centr.,  1905,  ii,  679 — 680  ;  from  Giorn.  Sci.  Nat.  Econ.,  25,  259 — 271. 
Compare  Tickle  and  Collie,  Trans.,  1902,  81,  1004). — Bromocomenic 
acid  is  prepared  best  by  adding  1  mol.  of  bromine  in  acetic  acid 
solution  to  1  mol.  of  meconic  acid  dissolved  in  acetic  acid  and 
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evaporating  the  mixture  under  reduced  pressure,  or  by  subjecting 
powdered  meeonic  acid  to  the  action  of  bromine  vapour  for  36 — 48 
hours.  When  boiled  with  dilute  hydrochloric  acid  in  a  reflux 
apparatus,  it  is  converted  into  hydroxycomenie  acid,  which,  when 
acted  on  by  hydrogen  chloride  in  methyl-alcoholic  solution  at  the 
laboratory  temperature,  forms  methyl  hydroxycomenate , 

C5H02(0H)2-C02Me. 

This  crystallises  in  slender,  white  needles,  melts  at  222°,  is  easily 
hydrolysed  by  boiling  water,  and  gives  a  red  coloration  with  traces, 
or  a  blue  coloration  with  excess,  of  ferric  chloride.  Methyl  dimethoxy- 
y-pyronecarboxylate ,  C5H02(0Me)2*C02Me,  formed  by  the  action  of 
diazomethane  on  the  methyl  dihydroxy-ester  in  ethereal  solution, 
crystallises  in  long,  colourless  needles,  melts  at  97°,  and  when  boiled 
with  very  dilute  hydrochloric  acid  yields  dimetlioxy-y-pyronecarboxylic 
acid ,  C5H02(0Me)2*C02H,  which  crystallises  in  glistening  scales  and 
melts  at  242°.  When  hydrolysed  with  baryta,  the  methyl  dimethoxy- 
ester  yields  1  mol.  each  of  acetylcarbinol  methyl  ether,  carbon  dioxide, 
and  oxalic  acid,  and  2  mols.  of  methyl  alcohol ;  the  methoxy-groups  are 
therefore  in  the  positions  2  and  3,  and  the  constitution 

0H-C<^^2>C-C02H 

for  hydroxycomenie  acid  is  confirmed.  G.  Y. 

Constitution  of  Maltol.  Alberto  Peratoner  and  Antonio 
Tamburello  ( Chem .  Gentr .,  1905,  ii,  680;  from  Giorn .  Eci.  Nat .  Econ ., 
26,  272 — 289.  Compare  Abstr.,  1904,  i,  61). — Maltol  reacts  with 
phenylcarbimide  to  form  the  phenylcarbamate ,  C5H202Me*0*C0*NHPh, 
which  crystallises  in  rosettes  of  hard  needles,  melts  at  149 — 150°,  and 
sublimes.  The  methyl  ether  of  maltol,  C5H202Me*0Me,  formed  by 
adding  powdered  dry  maltol  to  an  ethereal  solution  of  diazomethane, 
is  a  colourless  oil  which  boils  at  114°  under  15  mm.  pressure,  and  in 
presence  of  even  traces  of  impurities  rapidly  becomes  red.  When 
hydrolysed  with  baryta,  it  yields  1  mol.  each  of  acetylcarbinol  methyl 
ether  and  formic  and  acetic  acids.  Methyl  alcohol  is  detected  amongst 
the  hydrolysis  products  by  shaking  the  solution  with'freshly  precipitated 
platinum  black  and  adding  phloroglucinol  and  potassium  hydroxide 
solutions  to  the  filtrate,  when  the  characteristic  red  colour  is  obtained. 
The  methyl  ether  has  therefore  the  constitution 

GH<CHCCO>C-°Me  or  CMe<G~G  Q>C-OMe, 

of  which  only  the  former  can  correspond  to  maltol,  as  this  does  not 
react  with  amyl  nitrite  or  with  diazonium  acetate,  sulphuryl  chloride, 
and  iodic  acid  (compare  Peratoner,  Abstr.,  1902,  i,  421),  showing  that 
it  has  the  constitution  which  does  not  allow  of  change  into  the  ketonic 
modification.  G.  Y. 

Pyridones  from  Pyromeconic  Acid  and  Maltol.  Alberto 
Peratoner  and  Antonio  Tamburello  (Chem,  Centr .,  1905,  ii, 
680 — 681  ;  from  Giorn .  Sci.  Nat.  Econ.,  26,  290 — 297). — When  heated 
with  dilute  ammonia  and  evaporated  to  dryness  on  the  water*bath, 
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the  alkyl  ethers  of  pyromeeonic  acid  and  maltol  are  converted  into  the 
corresponding  alkoxypyridones. 

3-Methoxy-k-pyridone,  C6H702N,3H20,  prepared  from  methyl  pyro- 
meconate,  crystallises  in  small,  glistening  needles,  melts  at  114°,  loses 
3H20  on  prolonged  heating  at  100°,  melts  when  anhydrous  at  173°, 
sublimes  in  a  vacuum  at  about  200°,  gives  an  intense  yellow  coloration 
with  ferric  chloride,  and  when  boiled  with  hydriodic  acid  yields 
3-hydroxy-4-pyridone  (pyrocomenamic  acid  :  Ost,  Abstr.,  1883,  792). 

3-Ethoxy -k-pyridone,  C7Hg02N,H20,  crystallises  in  rosettes  of 
glistening  plates,  melts  when  quickly  heated  at  112  — 113°,  or  after 
prolonged  heating  at  100°,  or  drying  over  sulphuric  acid  in  a  vacuum 
at  135 — 136°,  sublimes  in  a  vacuum,  gives  a  yellow  coloration  with 
ferric  chloride,  and  by  boiling  hydriodic  acid  is  converted  into 
3-hydroxy-4-pyridone. 

S-Methoxy-Z-methyl-i-pyridone ,  C7H902N,  formed  from  maltol, 

crystallises  in  small,  hard,  glistening  needles,  melts  at  149°,  sublimes 
in  a  vacuum  at  220°,  gives  an  intense  yellow  coloration  with  ferric 
chloride,  and  is  converted  by  boiling  hydriodic  acid  into  3  : 4 -dihydroxy- 
\ '1-methylpyridine  hydriodide ,  which  crystallises  in  white,  glistening 
leaflets.  The  free  base ,  C6H702N,  crystallises  in  small,  hard,  glistening 
needles,  decomposes  at  about  250°,  sublimes  in  a  vacuum,  and  gives 
with  ferric  chloride  a  red  coloration,  which  on  addition  of  more  ferric 
chloride  becomes  violet  and  finally  blue.  The  acetyl  derivative, 
C6H602NAc,  crystallises  in  hard,  glistening  needles,  melts  at  204 — 205°, 
and  sublimes. 

The  acetyl  derivative  of  3-hydroxy-4-pyridone,  C7H703N,  crystal¬ 
lises  in  hard  needles  and  melts  at  207 — 208°.  G.  Y. 

An  Isomeride  of  Kaempferol.  Stanislaus  von  Kostanecki  and 
B.  Schreiber  (Ber.}  1905,  38,  2748 — 2751.  Compare  Abstr.,  1904,  i, 
607,  683). — 2' -lIydroxy-3'  :  4' :  4 -trimethoxychalhone, 

OH-CGH2(OMe)2*CO*CH:CH*C6H4-OMe, 
prepared  by  the  condensation  of  gallacetophenone  dimethyl  ether  with 
anisaldehyde,  separates  from  alcohol  in  yellow  plates  and  melts  at 
131 — 132°.  The  acetyl  derivative  forms  pale  yellow  needles  and  melts 
at  89—90°. 

7  :8  :4' -Trimethoxyjlavanone,  C18H1805,  forms  white  needles  and 
melts  at  115°.  Its  isomtfroso-derivative  separates  from  benzene  in 
pale  yellow  leaflets  and  melts  and  decomposes  at  152°.  It  yields  a 
brownish-yellow  shade  with  cobalt  mordants. 

7  :8  :  M-Trimethoxyjlavonol,  C18H1S06,  forms  pale  yellow  needles 
and  melts  at  198°.  It  forms  a  yellow  sodium  salt  and  produces  a 
pale  yellow  shade  with  aluminium  mordants.  Its  acetyl  derivative 
separates  from  dilute  alcohol  in  needles  and  melts  at  157°. 

7:8:4'  Trihydroxyjlavonol,  C6Hs(OH)2<^;^'°fl, 

from  the  trimethoxyflavonol  by  boiling  with  concentrated  hydriodic 
acid,  separates  from  alcohol  in  yellow  needles  and  melts  and  de¬ 
composes  at  3 19°.  It  dissolves  in  sodium  hydroxide  to  an  orange 
solution.  It  yields  orange  shades  with  aluminium  mordants.  Its 
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acetyl  derivative  separates  from  dilate  alcohol  in  needles  and  melts  at 
175°.  A.  McK. 


Condensation  of  Hydroxyquinol  with  Aldehydes.  Erwin 
Heintschel  ( Ber .,  1905,  38,  2878 — 2883.  Compare  Liebermann  and 
Lindenbaum,  Abstr.,  1904,  i,  443,  764). — The  following  fluorones, 
which  melt  above  300°,  were  obtained  in  the  form  of  their  sulphates 
by  adding  15  per  cent,  sulphuric  acid  to  an  alcoholic  solution  of 
hydroxyquinol  and  the  aldehyde. 

2:3:  'l-Trihydroxy-^-m.-nitrophenylfluorone, 


oh-c:ch-c:c(c6h4-no2) 
o:c*ch:c - o 


>C6H2(OH) 


2> 


from  m-nitrobenzaldehyde  and  hydroxyquinol,  crystallises  in  small, 
metallic,  reddish-brown  prisms,  is  sparingly  soluble  in  glacial  acetic 
acid,  alcohol,  or  acetone,  forming  solutions  with  yellowish-green 
fluorescence,  and  dissolves  in  aqueous  alkali  hydroxides  to  form 
bluish-red  solutions.  The  sulphate ,  C19Hn07N,H2S04,H20,  forms 
brown,  metallic  needles  and  yields  the  free  dye  on  addition  of  boiling 
water  to  its  solution  in  alcohol  containing  a  few  drops  of  sulphuric 
acid.  The  acetyl  derivative,  C25Hl7Oi0N,  crystallises  in  orange  needles 
and  melts  at  184°. 

2:3: 7 -Trihydroxy-Q-m-bromophenyljluorone,  C10HuO5Br,  from 
m-bromobenzaldehyde  and  hydroxyquinol,  forms  glistening,  scarlet 
prisms.  The  sulphate ,  C10HnO5Br,H2SO4,3H2O,  forms  brown,  metallic 
needles  and  loses  3H20  at  1 10°.  The  acetyl  derivative,  C25Hl708Br, 
crystallises  in  brown  needles  and  melts  at  242°. 

ip-Phe?iylenebis-2  :  3  :  7 -trihydroxyjluorone^ 


c6h4 


06H2(0H)2->  1 
(-/<^C0H2O(OH)^up  ’ 
formed  from  terephthalaldehyde  and  hydroxyquinol,  crystallises  in 
dark  brown,  microscopic  needles  and  is  sparingly  soluble  in  boiling 
nitrobenzene.  The  sulphate ,  3C32H18O10>2H2SO4,9H2O,  forms  dark 
brown,  microscopic  needles  and  yields  the  free  dye  on  repeated  boiling 
with  alcohol  and  water.  The  acetyl  derivative,  Cb  .HonCh*,  forms  a 


16> 


c19huo8n, 


h19012n, 


'4  lJ"L30 

brown,  crystalline  powder  and  melts  above  300°. 

2:3:  7 -I'rihydroxy-Q-b' -nitro-2’ -hydroxyphenylfluorone, 
crystallises  in  glistening  prisms  or  cubes.  The  sulphate , 

019Hn08N,n2S04,2H20, 

forms  brown,  microscopic  needles  ;  the  acetyl  derivative,  C2 
crystallises  in  orange-red  needles  and  melts  at  193°. 

The  fluorone  sulphate  obtained  from  5-bromosalicylaldehyde  forms 
red  prisms  mixed  with  a  small  quantity  of  colourless  leaflets  ;  the  free 
base  contains  less  bromine  than  is  required  for  the  formula 
C19Hii06Br.  When  boiled  with  zinc  dust,  sodium  acetate,  and  acetic 
anhydride,  it  yields  2:3:6: 1-tetra-acetoxy-^-o-acetoxyphenylxanthen , 
C29H2404,  which  is  obtained  also  by  simultaneous  reduction  and 
acetylation  of  2  :  3  :  7-trihydroxy-9-o-hydroxyphenylfiuorone.  It  forms 
a  white,  crystalline  powder,  and  melts  at  196°.  The  colourless  leaflets 
obtained  along  with  the  sulphate  are  soluble  in  ether,  and,  on 


acetylation,  yield  l-bromo-S  :  3 -diacetoxyxantlmi, 


Cl7Hn05Br,  which 


VOL.  LXXXVIII,  i. 


8  m 


810 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


forms  feathery  aggregates  of  colourless  crystals,  melts  at  146°,  and  is 
moderately  soluble  in  alcohol,  acetone,  glacial  acetic  acid,  or  benzene. 

The  suljyhate  obtained  from  3  :  5-dibromosalicylaldehyde  and  hydroxy- 
quinol  crystallises  in  dichroic,  bluish-red  prisms  and  yields  the 
fluorone ,  C19H1106Br.  This,  when  boiled  with  zinc  dust,  sodium 
acetate,  and  acetic  anhydride,  forms  2:3:6: 7-tetra-acetoxy-9~ 
^-acetoxy-Z'-bromophenylxanthen,  Co9H23OuBr,  which  melts  at  210°. 
Along  with  the  sulphate,  there  is  formed  a  substance  which  crystallises 
in  colourless  leaflets,  and  on  acetylation  yields  a  product ,  Cl7HI305Br, 
melting  at  242 — 243°.  On  prolonged  simultaneous  reduction  and 
acetylation,  this  yields  a  halogen-free  product  which  melts  at  184°, 
and  is  not  identical  with  Liebermann  and  Lindenbaum’s  diacotoxy- 
xanthen. 

When  boiled  for  10 — 12  hours  with  zinc  dust,  sodium  acetate,  and 
acetic  anhydride,  5-bromosalicylaldehyde  yields  o-acetoxybenzaldehyde 
diacetate,  melting  at  101°.  3  :  5-Dibromosalicylaldehyde,  when  boiled 

for  8  hours  with  zinc  dust,  sodium  acetate,  and  acetic  anhydride, 
yields  Z-bromo-%acetoxybenzaldehyde  diacetate ,  CigH1306Br,  which 
crystallises  in  prisms  and  melts  at  134°.  G.  Y. 

Action  of  Carbon  Disulphide  and  Potassium  Hydroxide  on 
Ketones.  II.  Hermann  Apitzsch  (Ber.,  1905,  38,  2888 — 2899. 
Compare  Abstr.,  1904,  i,  510), — The  results  of  analyses  are  quoted, 
showing  that  the  orange  compound  previously  described  as  l-keto-2  :  6- 
diphenyB4-thiophen-3  ;  5-dithiol  is  4-keto-3  :  5-diphenylpenthiophen- 

2  : 6-dithiol,  the  compound 

“ycHPh 

2-CHPh 

on  reduction,  and  that  the  formulae  for  the  derivatives  of  the  orange 
compound  must  be  altered  accordingly. 

The  following  derivatives  of  penthiophen  are  formed  in  the  same 
manner. 

k-Keto-Z  :  b-dimethylpenthiophen-2  :  Q-dithiol ,  C7H8OS3,  formed  from 
diethyl  ketone,  crystallises  in  long,  orange  prisms,  melts  and  decom¬ 
poses  at  157°,  and  is  easily  soluble  in  ethyl  acetate,  hot  alcohol,  toluene, 
xylene,  or  ethylene  dibromide,  but  only  sparingly  so  in  ether,  benzene, 
chloroform,  or  cold  alcohol.  The  sodium  derivative,  C7H6OS3Na2, 
forms  yellow  crystals,  and  in  aqueous  solution  forms  coloured  pre¬ 
cipitates  with  the  salts  of  the  heavy  metals.  The  dimethyl  ether, 
CqH19OS3,  forms  long,  colourless  needles  and  melts  at  123°;  the 
diethyl  ether  forms  straw-coloured  prisms  and  melts  at  70°  ;  the 
dibenzyl  ether,  C21H20OS3,  crystallises  in  colourless,  glistening  needles 
and  melts  at  65*5 — 66°.  The  diacetyl  ester,  CuH1203S3,  crystallises  in 
small,  yellow  needles,  becomes  red  at  100°,  and  melts  and  decomposes 
at  about  109 — 112°;  the  dibenzoyl  ester,  C21H1603S3,  crystallises  from 
light  petroleum  and  melts  at  105°. 

4- Keto^Z-methylpenthiophen-2  :  6 -dithiol,  C6Hr>OS3,  formed  from 
methyl  ethyl  ketone,  crystallises  in  small,  orange  needles,  and  melts  at 
144*5  — 145°.  The  sodium  derivative,  C6H40S3Na2,2C2H60,  crystallises 
from  alcohol  in  yellow  nodules  and  forms  coloured  precipitates  with 
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salts  of  the  heavy  metals  in  aqueous  solution.  The  dimethyl  ether , 
C8H10OS3,  crystallises  in  yellow  needles  and  melts  at  89*5°.  The 
diacetyl  ester,  C10H10O3S3,  forms  red  needles  and  melts  at  85*5 — 86°. 

^-Keto-Z  :  Z-diethylpenthiophen-2  :  6 -dithiol,  C9H12OS3,  formed  in  small 
yield  from  dipropyl  ketone,  crystallises  from  chloroform  and  light 
petroleum  in  orange  needles  and  melts  at  118°. 

k-Keto-Z-phenylpenthiophen-2 : 6 -dithiol,  CuH8OS3,  formed  from 
benzyl  methyl  ketone,  crystallises  in  slender  needles  and  melts 
at  135°. 

4c-Keto-3~phenyl-5-methylpenthiophen-2  :  Z -dithiol,  C12H10OS3,  formed 
from  benzyl  ethyl  ketone,  separates  from  acetone  and  light  petroleum 
in  red  crystals  and  melts  at  146°. 

The  action  of  carbon  disulphide  and  potassium  hydroxide  on  acetone 
leads  to  the  formation  of  a  red,  amorphous  product  which  could  not  be 
purified.  G.  Y. 

Quinine  Salts  and  Ammonium  Salts.  P.  Guigues  (J.  Pharm. 
Chim.j  1905,  [vi],  22,  303 — 306). — -In  an  earlier  paper  (compare  Pull, 
trav.  Soc.  Pharm.,  Bordeaux,  December,  1900),  the  author  pointed  out 
that  the  crystallisation  of  quinine  arsenate  is  accelerated  by  the 
addition  of  ammonium  arsenate  to  the  solution,  and  in  the  present 
paper  he  shows  that  the  reaction  is  a  general  one,  for  if  to  a  solution 
of  quinine  sulphate  containing  a  little  free  sulphuric  acid  a  solution  of 
an  ammonium  salt  (acetate,  arsenate,  arsenite,  borate,  bromide, 
carbonate,  chloride,  citrate,  glycerophosphate,  lactate,  oxalate,  phos¬ 
phate,  tartrate,  valerate)  is  added,  a  mixture  of  quinine  sulphate  and 
the  quinine  salt  of  the  other  acid  separates  readily  in  a  crystalline 
form  ;  whereas,  if  the  quinine  sulphate  is  dissolved  in  acetic,  citric, 
hydrochloric,  lactic,  phosphoric,  tartaric,  or  valeric  acid  and  the 
corresponding  ammonium  salt  added,  the  quinine  salt  of  the  acid 
separates  readily  in  a  crystalline  form  and  in  a  state  of  purity. 

M.  A.  W. 

Derivatives  of  Meroquinine.  I.  Paul  Rabe  and  Kabl  Ritter 
(Per.,  1905,  38,  2770 — 2773). — Cinchinonic  acid  and  the  nitrile  of 
methylmeroquinine  are  obtained  from  von  Miller  and  Rhode’s 
isonitrosomethylcinchotoxine  (Abstr.,  1901,  i,  95  ;  compare  Rabe 
and  Denham,  Abstr.,  1904,  i,  517;  Rhode  and  Schwob,  this  vol., 
i,  228)  by  the  Beckmann  decomposition. 

The  nitrile,  has  strongly 

basic  properties  and  is  volatile  in  steam.  It  is  a  colourless  oil 
with  an  odour  of  piperidine,  and  boils  at  252 — 255°  under  741  mm. 
pressure.  The  methiodide,  CuHigN2I,  decomposes  at  264 — 265°. 
The  picrate  melts  at  93 — 95°  and  the  picrolonate,  C20H24O6N6,  is 
sparingly  soluble  and  crystallises  from  alcohol  in  prismatic  needles, 
melting  at  194 — 195°  and  insoluble  in  ether.  The  aurichloride , 
C10HirN2AuCl4,  melts  at  121—123°.  J.  J.  S. 

Separation  of  Conium  Alkaloids.  Julius  von  Braun  (Per., 
1J)05,  38,  3108 — 3112.  Compare  Hofmann,  Abstr.,  1885,  562  ; 
Woltfenstein,  ibid.,  1894,  i,  627  ;  1895,  i,  253). — The  mixture  of 
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alkaloids  obtained  from  conium  and  containing  d-  and  Z-coniines,  d-  and 
Z-methylconiines,  y-conicein,  conhydrine,  and  ^-conhydrine  may  be 
separated  by  the  following  method.  The  mixture  is  distilled  and  the 
portion  passing  over  below  190°  collected.  The  residue  solidifies  and, 
after  crystallisation  from  ether,  consists  of  pare  conhydrine.  The 
distillate  is  benzoylated,  the  product  dissolved  in  ether,  and  any 
tertiary  base  removed  by  shaking  with  dilute  acid.  The  ethereal 
solutioh  is  evaporated  and  the  residue  mixed  with  light  petroleum. 
Benzoylconiine  goes  into  solution  and  a  considerable  portion  of  the 
benzoyl-4-aminobutyl  propyl  ketone  (from  coniceine,  see  following 
abstract)  remains  undissolved.  The  light  petroleum  solution  is 
evaporated  and  the  residue  distilled  under  reduced  pressure.  Benzoyl¬ 
coniine  passes  over  at  200 — 210°  under  16  mm.  pressure,  and  the  rest 
of  the  benzoylated  ketone  is  left  in  the  flask.  The  amounts  of  products 
obtained  from  104  grams  of  mixture  were  :  conhydrine  1,  tertiary 
base  7,  benzoylaminobutyl  propyl  ketone  52  (=  coniceine  26),  and 
benzoylconiine  124  (=  coniine  68  grams). 

The  tertiary  base  is  a  methylconiine.  It  distils  at  176°  under 
751  mm.  pressure,  has  a  sp.  gr.  07975  and  [a]D  +  35-66°  at  24'. 
The  picrate  melts  at  114°,  is  sparingly  soluble  in  hot  water,  but  readily 
in  alcohol.  The  aurichloride  crystallises  in  yellow  needles  and  melts 
at  82  —90°.  The  relationship  of  these  compounds  to  those  described 
by  Wolffenstein  ( loc .  cit.)  and  Ahrens  (Abstr.,  1902,  i,  390)  has  not 
been  settled.  J.  J.  S. 

y-Coniceine.  I.  Jultus  von  Braun  and  Adolf  Steindorff  (Ber,, 
1905,  38,  3094 — 3107.  Compare  Hofmann,  Abstr.,  1885,  562  ; 
Lellmann, ibid.,  1889,  901;  1890, 1328;  Wolffenstein,  ibid,,  1895,  i,  253, 
479). — When  benzoylated  by  the  Sehotten-Baumann  method,  the  ring 
of  y-coniceine  is  ruptured  and  benzoyl -b-aminobutyl  propyl  ketone , 

COPh-NH*  [CH2]4-COC3H7, 

is  formed.  It  crystallises  from  warm  water  in  slender  needles,  or 
from  a  mixture  of  ether  and  light  petroleum  in  prisms,  and  dissolves 
in  most  organic  solvents.  It  yields  a  phenyl semicarbazone, 

c22h28o2n4, 

melting  at  150°  and  sparingly  soluble  in  cold  alcohol.  Other  acyl 
chlorides  react  similarly  to  benzoyl  chloride.  Anisoylaminobuiyl- 
propyl  ketone ,  OMe,C6H4*CO'NH*[CH2]4*CO'C3H7,  crystallises  from 
warm  ether  and  melts  at  80°.  The  semicarbazone ,  C17H2603N4,  melts 
at  144°  ;  the  oxime  crystallises  in  colourless  plates  melting  at  123°. 

Both  the  benzoyl  and  anisoyl  derivatives,  when  hydrolysed  with 
concentrated  hydrochloric  acid  at  120°,  yield  coniceine  and  the  cor¬ 
responding  acid.  Coniceine  picrate  melts  at  72 — 73°;  Wolffenstein 
gives  62°. 

Coniceine,  after  purification  by  distillation  in  steam,  does  not  give 
the  characteristic  greenish-red  coloration  when  its  solution  in  hydro¬ 
chloric  acid  is  evaporated  ;  whereas  the  base,  which  has  been  purified 
by  distillation  under  atmospheric  pressure,  gives  an  intense  colour. 

The  benzoyl  derivative  condenses  with  sodium  and  ethyl  acetate  or 
oxalate  yielding  oily  products.  With  sodium  and  amyl  formate 
and  subsequent  addition  of  acid,  an  oil ,  C16H1902N,  distilling  at 
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230 — 235°  under  15  mm.  pressure  is  obtained.  It  is  not  an  oxy- 
methylene  compound,  as  it  does  not  give  any  coloration  with  ferric 
chloride.  Its  semicarbazone  melts  at  190°,  and  when  heated  for  several 
hours  with  concentrated  acids  yields  benzoic  and  butyric  acids  together 
with  tetrahydropyridine.  The  probable  transformations  are  : 
COPh-NH-[CH2]4-CO*C3Hr  — ^  COPIj-NH*[CH2]3-C(CH-OH)-CO*C3H7 

^  bU^hJN^CII2 - CH2^U±12  ->  ^^CH2-CH2X  2‘ 

Coniceine  yields  an  additive  compound  with  benzaldehyde  in  the 
form  of  a  reddish-yellow  oil,  soluble  in  ether,  alcohol,  or  dilute  acids. 
The  acid  solution  is  pale  yellowish-red,  but  gradually  assumes  a  green 
colour.  The  platinichloride  of  the  additive  compound  decomposes  at 
155°  and  the  aurichloride  forms  a  yellow  precipitate  which  rapidly  sets 


to  a  resin. 

Coniceine  and  nitrous  acid  yield  nitrogen  and  a  compound ,  C8H140, 
boiling  at  150°.  The  behaviour  of  coniceine  towards  benzoyl  chloride, 
taken  in  conjunction  with  Lipp's  experiments  on  tetrahydropicoline 
(Abstr.,  1896,  i,  317)  and  Wallach’s  on  a  similar  base  ( Annalen , 
1899,  309,  28;  1901,  319,  104),  indicate  that  the  grouping 

>N*C.*C!  in  a  ring  is  unstable,  the  ring  showing  a  great  tendency 
to  rupture.  J.  J.  S. 


Synthetical  Bases  from  Methylmorphol  and  Thebaol  and 
their  Behaviour  towards  Reagents  which  Decompose  Methyl- 
morphimethine.  Ludwig  Knorr  ( Ber .,  1905,  38,  3143 — 3153. 
Compare  Abstr.,  1889,  1218). — Phenyl  dimethylaminoethyl  ether , 

C10H15ON,  formed  when  dimethylchloroethylamine  and  phenol  are 
heated  with  sodium  ethoxide  in  alcoholic  solution  at  120°,  boils  at 
232°  under  750  mm.  pressure,  has  a  slight  odour,  and  is  easily 
soluble  in  alcohol  or  ether ;  the  aurichloride ,  C10H15OlSr,IIAuCl4, 
forms  glistening,  yellowish-red  leaflets  and  melts  at  124 — 125°. 

Z-Methoxy-i'dimethylaminoethoxyphenanthrene , 

C(°*c2H4*NMe2)*c - c-ch:ch 

C(OMe)-CH:CH*C*CH:CH*C-CH:CH  ’ 
is  formed  when  dimethylchloroethylamine  hydrochloride  and  methyl¬ 
morphol  are  heated  with  sodium  ethoxide  in  alcoholic  solution,  in 
an  atmosphere  of  nitrogen,  in  a  sealed  tube  at  150 — 160°.  It  is 
obtained  as  a  colourless,  viscid  oil,  which  is  easily  soluble  in 
alcohol  and  ether;  the  hydrochloride ,  C19H2102ISf>HCl,  crystallises 
in  silvery  leaflets  and  melts  at  214 — 215°;  the  picrate  crystallises 
in  slender,  yellow  needles  and  melts  at  189°;  the  crystalline 
methiodide,  C19H2l02N,MeI,  melts  at  196 — 198°.  The  base  is  not 
acted  on  by  iV alcoholic  sodium  ethoxide  at  150°,  but  is  decomposed 
by  hydrogen  chloride,  with  formation  of  morphol,  tetramethyl- 
ethylenediamiLe,  and  dimethylaminoethyl  alcohol,  and  wThen  treated 
with  acetic  anhydride  yields  dimethylaminoethyl  alcohol  and  acetyl- 
methyl  morphol. 

3  :  ( y-Dimethoxy  ^-dimethylarninoethoxyphenanthrene ,  C20Hog03R’,  ob¬ 
tained  by  heating  thebaol  with  dimethylchloroethylamine  and  sodium 
ethoxide  in  alcoholic  solution,  forms  a  viscid  oil ;  the  picrate , 

C20H28O3N,C6H3O7N3, 
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crystallises  from  boiling  alcohol  in  matted,  slender  needles  and 
melts  at  186°;  the  methiodide ,  C20H23O3N,MeI,l JCH40,  crystallises 
in  glistening  leaflets,  loses  1JCH40"  at  120°,  and  melts  at  199 — 200Q. 
The  base  is  not  acted  on  by  iV-alcoholic  sodium  ethoxide  at  150°,  but 
when  heated  with  acetic  anhydride  at  170°  yields  acetylthebaol  and 
ethanoldimethylamine. 

These  facts  agree  with  the  author’s  supposition  that  methylmorphi- 
methine  contains  the  group  -OC2H4*NMe2.  G.  Y. 

Degradation  of  Morphothebaine  to  Non-nitrogenous 
Phenanthrene  Derivatives.  Ludwig  Knorr  and  Robert  Pschorr 
(Ber.y  1905,  38,  3153 — -3159.  Compare  Knorr,  Abstr.,  1903,  i,  849  ; 
Pschorr  and  Massaciu,  Abstr.,  1904,  i,  767). — Tribenzoylmorpho - 
tliebaine ,  C39H3lO6K,C4H10O,  formed  by  boiling  morphothebaine 

hydrochloride  with  benzoyl  chloride  in  a  reflux  apparatus,  crystallises 
from  a  mixture  of  chloroform  and  ether  and  melts  at  120°  or,  after 
loss  of  C4H10O,  at  181°. 

Dimethylthebainemethine  methiodide^  C22H2803NI,  is  formed  by  the 
action  of  sodium  methoxide  and  methyl  iodide  on  morphothebaine  in 
methyl-alcoholic  solution  at  100°,  or  of  methyl  sulphate  and  sodium 
hydroxide  on  morphothebaine  methiodide  in  aqueous  solution  at  100°. 
It  forms  shimmering  leaflets,  decomposes  and  melts  at  266 — 268°,  and 
when  boiled  with  aqueous  sodium  hydroxide  yields  trimethylamine, 
trimethoxyvinylphenanthrene,  and  a  grey,  sandy  powder ,  (CigH1803)s, 
which  sinters  at  200—300°  and  is  sparingly  soluble  in  most  solvents. 
Trimethoxyvinylphenanthrene ,  C16Hg(OMe)3,  obtained  in  this  manner, 
separates  from  its  alcoholic  solution,  on  addition  of  water,  as  an  oil 
which  solidifies  in  prisms.  It  melts  at  60 — 61°,  dissolves  in  the  usual 
organic  solvents  to  form  solutions  with  slight  bluish- violet  fluorescence, 
is  not  acted  on  by  boiling  glacial  acetic  acid,  and  is  isomeric  with  the 
trimethoxyvinylphenanthrene  obtained  from  thebinine,  which  must 
have  the  vinyl  group  in  the  ortho-  or  the  meso-position.  The  picrate , 
C1QH180s,C6H307K3,  crystallises  in  reddish-violet  needles  and  melts 
at  125 — 126°.  The  vinyl  compound  decolorises  a  chloroform 
solution  of  less  than  1  mol.  of  bromine,  and  when  oxidised  with 
potassium  permanganate  in  aqueous  acetone  solution  yields  a 
trimethoxyphenanthrenecarboxylic  acid ,  C18H1605,  which  crystallises  in 
slender,  yellow  needles,  melts  at  201°,  and  distils  with  only  slight 
decomposition  under  30  mm.  pressure,  yielding  feathery  crystals 
which  melt  at  181°;  on  prolonged  boiling  in  a  reflux  apparatus, 
it  yields  a  viscid  oil  which  is  insoluble  in  aqueous  alkali  hydroxides 
and  may  be  3  :  4  :  6-trimethoxyphenanthrene. 

A  table  is  given  showing  the  melting  points  of  the  derivatives 
obtained  from  morphothebaine  and  from  thebenine  ;  as  both  these  are 
formed  from  thebaine,  but  yield  isomeric  derivatives,  intramolecular 
change  must  take  place  in  the  formation  or  in  the  decomposition  of  at 
least  one  of  the  two  bases.  G.  Y. 

Esterification  of  Polyhydric  Alcohols  by  Phosphoric  and 
Phosphorous  Acids.  Paul  Carre  (Ann.  Chim .  Phys .,  1905,  [viii], 
5,  345 — 432). — A  memoir  giving  a  detailed  account  of  work  for  the 
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most  part  already  published  (Abstr.,  1902,  i,  131,  338;  1903,  i,  307, 
405,  456,  598;  1904,  i,  16,  133,  215,  281,  819,  974.  Compare  Power 
and  Tutin,  Trans.,  1905,  87,  249).  Brucine  glycylphosphate , 

PO(OH)2*O,0oH5O,(C23H26O4NL)2,12H2O,  crystallises  in  small  prisms, 
melts  at  181°,  and  is  soluble  in  warm  water,  less  so  in  cold,  and  insoluble 
in  ether.  Brucine  hydrogen  glycylphosphate  crystallises  (with  3H20) 
in  needles,  melts  at  176°,  and  is  readily  soluble  in  water  and  alcohol. 
The  neutral  and  basic  quinine  salts  (Abstr.,  1904,  i,  282)  melt  at  169° 
and  123°  respectively. 

Brucine  glycerolphosphate  crystallises  in  needles  with  9H20,  becomes 
anhydrous  at  100°,  melts  at  181°,  is  soluble  in  alcohol  or  warm  water, 
less  so  in  cold  water,  and  insoluble  in  ether.  Brucine  hydrogen  glycerol¬ 
phosphate  crystallises  from  water  in  needles  and  melts  at  176°. 

Brucine  erythritolphosphate  crystallises  from  water  in  prisms 
(containing  12H20),  melts  at  169°,  and  is  very  soluble  in  water  or 
alcohol.  The  acid  salt  separates  from  its  solution  in  water,  on  addition 
of  acetone,  in  slender,  efflorescent  needles  containing  4H20,  becomes 
anhydrous  at  100°,  and  melts  at  166°. 

Quinine  erythritolphosphate  crystallises  in  slender  needles  and  melts 
at  138°.  Quinine  hydrogen  erythritolphosphate  separates  in  needles 
which  contain  water  of  crystallisation,  but  the  salt  is  efflorescent  and 
rapidly  becomes  anhydrous,  and  then  melts  at  191°. 

When  dihydrogen  erythritolphosphate  (Abstr.,  1903.  i,  307)  is 


warmed,  it  is  converted  into  the  di-ester ,  OH*PO<^ 


0-CH‘CH, 

o-ch-ch! 


^>0,  which 


crystallises  in  small  prisms,  decomposes  at  205°,  is  mono-acidic,  and  on 
solution  in  water  is  rapidly  converted  into  the  mono- ester. 

^r'wcmemmmcZe^/ms/>Aa^,PO(OH)2*0*C(5H903,(C23H2604I>ro)2,10H20, 
separates  from  its  solutions  in  water  on  addition  of  acetone  in  clusters 
of  slender  needles  and  melts  at  179°.  The  analogous  quinine  salt 
contains  2H20,  crystallises  in  needles,  and  melts  at  136°.  Mannide 
diphenylur ethane,  C6Hs04(C0*NHPh)2,  crystallises  in  spangles  and  melts 


at  243° 


A  general  resume  of  the  author's  results  is  given  in  the  original. 

T.  A.  H. 


isoStrychnitie.  A.  Bacovescu  and  Ame  Pictet  ( Ber .,  1905, 
38,  2787—2792.  Compare  Gal  and  Etard,  Abstr.,  1879,  387  ; 
Tafel,  Abstr.,  1891,  1262). — isoStrychnine,  obtained  when  strych¬ 
nine  is  heated  with  water  in  a  sealed  tube  at  160 — 180°,  crys¬ 
tallises  from  hot  water  in  prismatic  needles  containing  3H20.  It 
melts  at  214'5U,  is  soluble  in  about  65  parts  of  hot  water,  sparingly  in 
benzene  or  chloroform,  and  insoluble  in  ether,  light  petroleum,  or 
alkalis,  and  is  optically  inactive.  It  gradually  becomes'  brown  in 
contact  with  acids  or  alkalis,  and  is  probably  identical  with  Gal  and 
Etard's  trihydrostrychnine.  The  anhydrous  base,  C21H22021S’2,  crys¬ 
tallises  from  benzene  in  glistening  needles  melting  at  214 — 215°.  The 
hydrochloride ,  C21H2202N2,HC1,3H20,  melts  and  decomposes  at  about 
314°.  The  platinichloride  and  aurichloride  are  pale  yellow,  amorphous 
precipitates.  The  mercurichloride  is  crystalline  and  melts  at  228°,  and 
the  pier  ate,  also  crystalline,  blackens  at  about  245°. 
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isoStrychnine  gives  a  purple  coloration  with  potassium  dichromate 
and  concentrated  sulphuric  acid,  but  this  rapidly  changes  to  yellow. 
With  bromine  water,  it  gives  a  pale  yellow  precipitate,  and  with  warm 
ferric  chlmide  solution  a  red  coloration.  With  Mandelin’s  reagent,  it 
gives  a  pale  brown  coloration,  and  also  readily  reduces  gold,  platinum, 
and  silver  salts.  When  boiled  for  six  hours  with  sodium  ethoxide 
solution,  the  base  yields  Tafel’s  isostrychnic  acid. 

It  is  not  so  strongly  toxic  as  strychnine,  and  its  physiological 
properties  more  closely  resemble  those  of  brucine  than  of  strychnine. 

J.  J.  S. 

Strychnine  Oxide.  Am£  Pictet  and  Max  Mattisson  ( Ber ., 
1905,  38,  2782 — 2787). — Strychnine  oxide,  C2]H2203N2,3II20, 
is  obtained  when  strychnine  is  warmed  on  the  water-bath  with 
3  per  cent,  hydrogen  peroxide  solution.  It  crystallises  in  large, 
colourless,  monoclinic  prisms  [a  :  b  :c  =  2*1280  :  1  :  2*5300]  and  has 
the  properties  of  an  aminoxide.  Both  in  the  hydrated  and  anhydrous 
states  it  melts  and  decomposes  at  199°,  and  has  [a]D  -1*75°.  It 
is  moderately  soluble  in  cold  water  (at  22°,  10  c.c.  of  a  saturated 
solution  contain  0*1864  gram  of  anhydrous  oxide)  j  the  solution  is 
neutral  and  has  a  bitter  taste.  The  oxide  is  insoluble  in  ether  or 
light  petroleum.  It  evolves  oxygen  when  gently  warmed,  and 
liberates  iodine  from  potassium  iodide  in  the  cold.  Strychnine 
sulphate  is  formed  when  sulphur  dioxide  is  passed  into  a  concentrated 
aqueous  solution  of  the  oxide  and  the  alkaloid  is  regenerated  by  the 
action  of  nitrous  acid  on  the  oxide. 

The  salts  are  sparingly  soluble.  The  solutions  are  acid  and  do  not 
yield  precipitates  with  ammonia.  The  hydrochloride ,  C21H2203N2,HC1, 
crystallises  in  long,  glistening  needles,  darkens  at  250°,  but  is  still 
solid  at  310°.  The  platinichloride  forms  flat  needles  and  is  insoluble  in 
water.  The  hydriodide  forms  pale  yellow,  quadratic  plates  and  melts 
and  decomposes  at  253°;  it  forms  reddish-yellow  periodides.  The 
nitrate  crystallises  in  prisms  and  melts  and  decomposes  at  about  250°  * 
the  picrate  melts  and  decomposes  at  208° ;  the  hydrogen  sulphate 
crystallises  in  large,  four-sided  plates,  is  somewhat  more  soluble  in 
water  than  the  other  salts,  and  melts  above  300°. 

Methyl  iodide  reacts  with  the  oxide  yielding  strychnine  methiodide. 

The  physiological  action  is  very  similar  to  that  of  the  alkaloid. 

The  conclusion  is  drawn  that  the  nitrogen  atom  in  strychnine  to 
which  the  oxygen  becomes  attached  must  be  linked  to  three  distinct 
carbon  atoms,  and  these  are  contained  in  two  ring  systems,  since  no 
alkyl  group  appears  to  be  attached  to  the  nitrogen  (compare  Freund, 
Abstr.,  1904,  i,  613).  Brucine  also  yields  a  crystalline  oxide. 

J.  J.  S. 

Yohimbine.  II.  Methylation  of  Yohimboaic  Acid.  Leopold 
Spiegel  (Ber.,  1905,38,  2825 — 2833.  Compare  Spiegel  and  Auerbach, 
Abstr.,  1904,  i,  521). — The  action  of  diazomethane  on  yohimboaic  acid 
leads  to  the  formation  of  yohimboaic  anhydride  and  yohimbine 
yohimboate,  which  melts  at  120 — 125°  and  on  treatment  with  ammonia 
yields  yohimbine.  If  an  excess  of  diazomethane  is  used,  the  yohim- 
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boaic  acid  is  converted  completely  into  yohimbine.  The  anhydride , 

is  formed  also  by  the  action  of  methyl  or  ethyl 
alcohol  on  the  acid,  crystallises  from  alcohol  and  melts  at  296°;  on 
exposure  to  the  air,  it  changes  into  a  crystalline  powder  which  melts, 
when  rapidly  heated,  at  249°.  It  can  be  recrystallised  almost 
unchanged  from  hot  ammonia,  but  if  recrystallised  from  hot  water  or 
slowly  evaporated  in  ammoniacal  solution,  yields  the  acid.  When 
treated  with  ethyl-alcoholic  hydrogen  chloride,  the  anhydride  forms  a 
crystalline  hydrochloride  which,  on  treatment  with  ammonia,  yields 
ethylyohimbine  melting  at  189°,  but  treatment  with  methyl-alcoholic 
hydrochloric  acid  leads  to  the  formation  of  yohimbine  melting  at  231°. 

Methylyohimboaic  acid ,  C9NH12#C0,0*C9I7H12Me*C02H,  formed  by 
the  action  of  methyl  sulphate  or  of  methyl  iodide  and  sodium  hydroxide 
on  yohimboaic  acid  in  Y-potassium  hydroxide  solution,  separates  in 
colourless  crystals,  melts  at  293 — 294°,  and  is  easily  soluble  in  hydro¬ 
chloric  or  acetic  acid  to  form  solutions  from  which  addition  of  an 
excess  of  sodium  hydroxide  precipitates  the  sodium  salt ;  the  aqueous 
solution  of  this  deposits  the  free  acid  when  the  walls  of  the  glass 
vessel  are  rubbed  with  a  rod,  as  does  also  the  solution  of  the  acid  in 
aqueous  ammonia.  The  ammoniacal  mother  liquor  on  concentration 
deposits  yohimboaic  acid  and  a  substance  which  forms  large  crystals, 
melts  at  254°,  and  is  a  compound  of  yohimboaic  and  methylyohimboaic 
acids.  When  treated  with  hydrogen  chloride  in  alcoholic  solution, 
methylyohimboaic  acid  yields  on  evaporation  a  viscous  substance  which 
is  converted  into  methylyohimboaic  acid  when  treated  with  sodium 
hydroxide.  The  action  of  ethyl  sulphate  on  yohimboaic  acid  leads  to 
the  formation  of  ethylyohimboaic  acid ,  C92H30O4N2,  which  melts  at 
250°.  "  G.  Y. 


Chloropyrrole  and  Chlorotribromopyrrole.  X.  Girolamo 
Mazzara  and  Alessandro  Borgo  ( Gazzetta ,  1905,  35,  ii,  19 — 27. 
Compare  this  vol.,  i,  659). — -%Chloro-%  :  4  '.b-tribromo-l-methylpyrrole, 


CC11  CBr 

NMe^^  ,  obtained  by  the  action  of  methyl -alcoholic  potassium 

hydroxide  and  methyl  iodide  on  a  methyl-alcoholic  solution  of  chlcro- 
tribromopyrrole,  crystallises  from  alcohol  in  long,  faintly  pearly-grey 
needles  melting  at  138°,  and  is  stable  towards  the  action  of  light.  On 
oxidation  with  concentrated  nitric  acid,  it  yields  dibromomaleinmethyl- 
imide,  so  that  chlorotribromopyrrole  and  also  chloropyrrole  must  have 
the  chlorine  atom  in  the  2-position.  T.  H.  P. 


Action  of  Sulphuryl  Chloride  on  Methyl  Pyrrole-2-carb- 
oxylate.  XI.  Girolamo  Mazzara  and  Alessandro  Borgo  ( Gazzetta , 
1905,  35,  ii,  104 — 111). — Methyl  pyrrole-%carboxylatei 

CH===CH 

<^C(C02Me)  I CJEi’ 

prepared  from  the  corresponding  ammonium  salt  obtained  by  heating 
together  ammonium  carbonate,  pyrrole,  and  water  under  pressure, 
crystallises  in  shining,  white  needles  melting  at  73°. 
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Methyl- 3  :  4  :  b-trichloropyrrole-2-carboxylate ,  NH<^  i  , 

prepared  by  the  action  of  sulphuryl  chloride  (3  mols.)  on  an  ethereal 
solution  of  methyl  pyrrole-2 -carboxy  late  (1  mol.),  crystallises  from 
alcohol  in  shining,  white  needles  melting  at  189°  and  is  soluble  in 
light  petroleum.  It  is  accompanied  by  methyl  dichloropyrr ole-2 - 
carboxylate ,  ^NHgCl^COgMe,  which  can  be  obtained  pure  by  using 
two  mols.  of  sulphuryl  chloride  and  one  of  methyl  pyrrole-2-carboxylate  ; 
it  crystallises  from  light  petroleum  in  slender  needles  melting  at 
132 — 134°  and  dissolves  in  water  or  alcohol. 

Methyl  chloropyrrole-2- carboxylate,  C^HgCl'CC^Me,  prepared  by 
the  interaction  of  sulphuryl  chloride  and  methyl  pyrrole-2 -carboxylate 
in  molecular  proportions,  was  not  obtained  pure,  but  melts  at  about 
90°.  The  corresponding  acid ,  C4NH3C1*C02H,  separates  from  water 
in  faintly  rose-coloured  crystals  which  soften  and  decompose  at  about 
130°.  T.  H.  P. 


Cyclic  Bases  from  Methylheptenone.  Otto  Wallach  ( Ber ., 
1905,  38,  2803 — 2806). — The  additive  compound  of  the  base  C8H15N 
and  benzaldehyde  (Abstr.,  1902,  i,  81)  appears  to  be  a  benzhydrol, 
C8H14N*CHPh*OH,  as  it  slowly  decomposes  into  its  components. 

[With  Petros  Rhoussopoulos.] — Methylheptenylamine  combines 
with  two  molecules  of  hydrogen  chloride  or  bromide,  and  the  products, 
when  distilled,  yield  a  hydrocarbon ,  C8H14,  boiling  at  130°,  and  a  base, 


CHMe2-CH< 


CH2-CH2 

NH-CHMe 


(i). 


isomeric  with 


coniine. 


This  distils  at 


150 — -151°,  has  a  specific  gravity  0*823,  and  ?iD  1  *4398  at  20°.  The  hydro¬ 
chloride  melts  at  218 — 220°  and  the  platinichloride  at  221 — 223°.  The 
nitrosoamine  distils  at  114°  under  10  mm.  pressure,  and  the  sulphon- 
amide ,  C8H16N*S02Ph,  melts  at  76 — 78°.  When  completely  methylated, 
it  yields  a  quaternary  ammonium  iodide ,  C8H16NMe2I,  which  melts  at 
242—243°. 

Attention  is  drawn  to  the  fact  that  a  similar  decomposition  to  that 
described  by  Lipp  and  Widnmann  (this  vol.,  i,  610)  has  been  previously 
observed  with  the  base  C8H15N.  J.  J.  S.  . 


4-Stilbazol©  and  3VNitro-4-stilbazole.  Konrad  Friedlander 
(Ber.,  1905,  38,  2837 — 2840.  Compare  this  vol.,  i,  232). — Bihydro- 4- 
stilbazole,  C5NH4’CH2*CH2Ph,  formed  by  heating  4-stilbazole  with 
fuming  hydriodic  acid  and  red  phosphorus  in  a  sealed  tube  at  150°, 
crystallises  in  white  needles  and  melts  at  65°.  The  hydrochloride, 
C13Hi3N,HC1,  melts  at  about  180°;  the  hydriodide  crystallises  in 
glistening,  brown  leaflets  and  decomposes  at  150°;  the  aurichloride, 
C13H13N,HAuC14,  forms  leaflets  and  melts  at  166°  ;  the  platinichloride, 
(CI3H13N)2,H2PtCl6,  forms  brown  leaflets  and  commences  to  melt  slowly 
at  214°. 

k-Stilbazoline ,  CgNH^’CHyCHgPh,  prepared  by  reduction  of 
4-stilbazole  with  sodium  in  alcoholic  solution,  forms  a  light  oil  which 
has  an  unpleasant  odour  and  boils  at  200 — 210°  under  80  mm.  pressure. 
The  aurichloride,  C13H19N,HAuC14,  forms  golden-red  leaflets  and  melts 
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and  decomposes  at  204°  ;  the  platinichloride ,  (C13H19N)2,H2PtCl6,  forms 
brown  leaflets  and  melts  at  about  210°. 

S'-JVitro-i-stilbazole,  C5NH4-CH!CH*CgH4’N02,  formed  by  heating 
w-nitrobenzaldehyde  and  .  4-methylpyridine  in  a  sealed  tube  at 
180—200°,  crystallises  from  alcohol  in  brown  needles  and  melts  at 
138°.  The  hydrochloride,  CJ3H10O2N2,HCl,  is  a  white  powder  melting 
at  221 — 222°;  the  picrate  forms  explosive,  yellowish-green  crystals; 
the  platinichloride,  (C13H]0O2N2)2,H2PtClG,  crystallises  in  reddish-yellow 
leaflets  and  melts  at  a  high  temperature ;  the  aurichloride  forms  a  red 
powder  and  melts  at  a  high  temperature.  Reduction  of  3'-nitro-4- 
stilbazole  with  stannous  chloride  in  alkaline  solution  leads  to  the 
formation  of  azo-k-stilbazole,  N2(C6H4*CHICH*05NIT4)2,  which  forms 
small,  red  crystals  and  melts  at  220 — 221°.  3'-Nitro-4-stilbazole  is 
reduced  electrolytically  in  concentrated  sulphuric  acid  with  a  current 
density  of  2-J — 3  amperes  and  an  E.M.F.  of  4  volts,  with  formation 
of  3' -amino-ft -hydroxy- ^-stilbazole,  C5H4N*CHiCH,C6H3(NH2)*OH, 
which  separates  from  alcohol  in  small,  glistening  prisms  and  melts  at 
123°.  S'-AminodihydroA-stilbazole,  U^NH^Cffg'CHg'CgH^NHg,  is 
formed  by  reduction  of  3'-nitro-4-stilbazole  with  fuming  hydriodic  acid 
and  red  phosphorus  at  135 — 150°,  or  with  tin  and  hydrochloric  acid. 
It  crystallises  from  alcohol  in  almost  colourless  needles  and  melts  at 
127—129°.  G.  Y. 


/^Aminotricarballylic  Acid.  Georg  Schroeter  ( Ber .,  1905,  38, 
3181 — 3189.  Compare  Schroeter  and  Kirnberger,  Abstr.,  1902,  i, 
531). — [With  R.  Schwamborn  and  C.  Stassen.] — ft-Anilinotricarballylic 
acid ,  NHPh,C(CH2,C02H)2*C02H,H20,  is  formed  by  boiling  the  ethyl 
ester  of  its  imide  (Joe.  cit.)  with  12  per  cent,  aqueous  sodium  hydroxide 
and  adding  a  limited  quantity  of  hydrochloric  acid  to  the  product ;  if 
more  dilute  sodium  hydroxide  is  used,  the  hydrolysis  proceeds  further 
with  formation  of  aniline.  The  anilino-acid  is  obtained  as  a  crystalline 
powder,  melts  and  decomposes  at  161 — 162°,  or,  after  losing  H20  at 
90°  under  reduced  pressure,  at  169°,  and  is  slowly  hydrolysed  by  boil¬ 
ing  10  per  cent,  hydrochloric  acid  with  formation  of  aniline  and 
probably  aconitic  acid.  It  neutralises  almost  three  rnols.  of  sodium 
hydroxide  when  titrated  with  phenolphthalein  as  indicator,  but  acts  as 
a  dibasic  acid  towards  litmus  in  dilute  solution ;  the  concentrated 
solution  of  the  sodium  salt  yields  precipitates  with  salts  of  calcium, 
barium,  or  the  heavy  metals  ;  on  analysis,  the  silver  and  barium  salts 
gave  results  corresponding  with  between  two  and  three  equivalents  of 
metal  per  mol.  of  the  acid. 

NH*CO 

The  imide  of  aconitic  acid,  l  ^>C*CH2*C02II,  is  formed  by 

C  O’U-tL 

boiling  the  ethyl  ester  of  /3-anilinotricarballylimide  with  2 A- hydro¬ 
chloric  acid  in  a  reflux  apparatus.  It  crystallises  from  hot  water, 
melts  at  191°,  and  neutralises  more  than  one  mol.  of  sodium  hydroxide 
when  titrated  with  phenolphthalein  as  indicator,  but  acts  as  a  mono¬ 
basic  acid  towards  a  mixture  of  potassium  iodide  and  iodate ;  when 
boiled  with  aqueous  sodium  hydroxide,  it  is  hydrolysed  with  formation 
of  ammonia  and  aconitic  acid.  The  silver  salt,  C6H304NAg2,  was 
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analysed.  This  substance  is  the  as-imide  as  compared  with  citrazinic 
acid,  NH<^q0_^^|^>C‘CO2H,  which  is  the  s-imide  of  aconitic  acid. 

When  boiled  with  hydrochloric  acid,  a-anilino-a-methylsuccinimide 
is  hydrolysed  with  formation  of  citraconanil  and  a  substance  which 
melts  at  145°. 

[With  R.  Schwamborn.] — A  molecular  mixture  of  ethyl  acetone- 
dicarboxylate  and  phenetidine  interacts  in  two  days  to  form  ethyl 
phenetidil-acetonedicarboxylate ,  0Et*C6H4*NIC(CH2*C02Et)2,  which  crys¬ 
tallises  from  light  petroleum  in  transparent  prisms  and  melts  at  57°. 
This  dissolves  in  absolute  hydrogen  cyanide  and,  if  after  two  to  three 
days  the  excess  of  hydrogen  cyanide  is  distilled  off,  forms  the  nitrile , 
0Et*CcH4,NH*C(CH2*C02Et)2*CN,  which,  when  dissolved  in  cold 
concentrated  sulphuric  acid,  is  hydrolysed  to  the  amide , 
0Et‘C6H4*NH*C(CH2*C02  Et)2*CONH2. 

This  crystallises  from  aqueous  alcohol  or  from  a  mixture  of  chloroform 
or  benzene  and  light  petroleum  and  melts  at  77°.  Prolonged  action  of 
concentrated  sulphuric  acid  on  the  nitrile  leads  to  the  formation  of  the 
0Et-06H4‘NH’C(CH2-C02Et)*C0> 


imide , 


CH\ 


-CO 


^>NH,  which  crystallises  from 


alcohol,  melts  at  133 — 134°,  and  has  stronger  basic  properties  than  has 

the  imide  of  ethyl  /3-anilinotricarballylate.  If  the  imide  is  dissolved 

in  aqueous  sodium  hydroxide  and  the  solution  carefully  acidified,  the 

.  OEt-C6H4*NH-C(CH2*CO,H)*CO.  XTTT  .  ...... 

imidz-acidj  °  z _ _ _ is  precipitated;  it 

OU 


CHf 


crystallises  from  water,  melts  and  decomposes  at  153°,  and  forms  a 
disodium  salt,  C14Hu05N2Na2.  ft-Phenetidinotricarballylic  acid , 
0Et*C6H4,NH,C(CH2,C02H)2,C02H,*2II20,  is  formed  along  with  a 
small  amount  of  phenetidine  by  boiling  the  imide-ester  with  2Ar-sodium 
hydroxide ;  it  crystallises  from  water  in  small  cubes,  melts  and  decom¬ 
poses  at  121 — -122°,  and  loses  2tJ20  at  55°  under  reduced  pressure. 
When  boiled  with  2W-hydrochloric  acid,  the  ethyl  ester  of  /3-phenetidino- 
tricarballylimide  is  hydrolysed  to  phenetidine  and  the  as-imide  of 
aconitic  acid. 

[With  C.  Stassen.] — The  following  substances  have  been  prepared 
from  the  toluidines  in  the  same  manner  as  the  preceding ;  the  tempera¬ 
tures  given  are  melting  points  : 

o.  m.  p. 

Ethyl  toluidilacetonedicarboxylates .  78°  59°  52° 

The  amides,  CvH/NH'C(CH2-C02EtVC0-NH2  141—142°  104°  79-80° 

0vH7*NH-0(CH2-C0,Et)-CCt 


The  imides, 


\ 


CHr 


•CO 


NH  90*5—91-5°  135—136°  208-209c 


The  imide  from  m-toluidine  is  hydrolysed  by  sodium  hydroxide  with 
formation  of  m -toluidinocarballylic  acid ,  which  melts  and  decomposes  at 
152°,  or  by  boiling  hydrochloric  acid  with  formation  of  m-toluidine  and 
the  as-imide  of  aconitic  acid.  The  product  obtained  by  treating  with 
sulphuric  acid  the  nitrile  formed  by  condensation  of  ammonia,  ethyl 
acetonedicarboxylate,  and  hydrogen  cyanide  is  soluble  in  aqueous  alkali 
hydroxides,  and  in  neutral  solution  forms  precipitates  with  solutions  of 
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barium,  copper,  and  silver  salts.  The  silver  salt  so  obtained  gives  on 
analysis  results  corresponding  with  a  mixture  of  di-  and  tri- silver 
/Laminotricarballylates.  G.  Y. 

Piperidoethyl  Ether.  Ludwig  Knorr,  H.  Horlein,  and  Paul 
Poth  (Ber.,  1905,  38,  3141 — 3142.  Compare  preceding  abstract). — 
Piperidoethyl  ether  hydrochloride,  C5NH10’CH2*CH2’OEt,HCl,  is  formed 
along  with  diethylenedipiperidinium  chloride  when  1-chloroethyl- 
piperidine  is  boiled  with  alcohol  (compare  Marckwald  and  Frobenius, 
Abstr.,  1902,  i,  24).  The  free  base ,  C9H19ON,  can  be  prepared  by 
heating  1-chloroethylpiperidine  hydrochloride  with  sodium  ethoxide  in 
alcoholic  solution  in  a  sealed  tube  ;  it  forms  an  oil  which  boils  at  196° 
under  760  mm.  pressure.  The  aurichloride ,  C9H19ON,HAuC14,  forms  an 
oil  which  rapidly  crystallises  and  melts  at  about  85°  ;  the  platinichloride 
crystallises  in  flat,  inonoclinic  prisms  and  me’ts  at  116 — 117°;  the 
pier  ate  is  an  oil ;  the  picrolonate  crystallises  in  characteristic,  fan-like 
aggregates  of  leaflets.  G.  Y. 

Simple  Method  for  the  Preparation  of  Pyridine  Perchromate 
for  Demonstration  Purposes.  Karl  A.  Hofmann  and 
H.  Hiendlmaier  ( Ber .,  1905,  38,  3066 — 3067.  Compare  Wiede, 
Abstr.,  1898,  ii,  28). — Pyridine  perchromate,  Cr05H,C5H5N,  may  be 
prepared  by  the  following  method.  Chromic  anhydride  (4  grams)  is 
dissolved  in  water  (150  c.c.)  and  mixed  with  pyridine  (9  c.c.).  To  this 
solution,  which  is  kept  cool  by  a  good  freezing  mixture,  30  per  cent, 
hydrogen  peroxide  (4  c.c.)  dissolved  in  water  (20  c.c.)  is  added.  The 
perchromate  separates  as  dark  blue,  glistening  needles,  practically 
insoluble  in  water,  but  dissolves  readily  in  ether  or  glacial  acetic  acid. 

J.  J.  S. 


Synthesis  of  Pyridine  Compounds  from  /LKeto-esters  and 
Ethyl  Cyanoacetate  in  presence  of  Ammonia  or  Amines.  II. 

Icilio  Guareschi  [and,  in  part,  with  Adalberto  Pasquali,  Galeazzo 
Piccinini,  Giovanni  Issoglio,  and  Enrico  Quenda]  ( Chem .  Centr ., 
1905,  ii,  681 — 685  ;  from  JEstr.  Mem.  Peale  Accad.  Sci.  Torino ,  ii,  55. 
Compare  Abstr.,  1897,  i,  168). — When  treated  with  ammonia, 
/?- ketonic  esters  (1)  containing  the  alkyl  group,  CnH2n+i?  yield  amino- 
esters,  CIlH2n+i*C(NH2)!C(CnHvTl  +  i)*C02CnHon+l,  and  /Lketoamides, 
CnH2n+i*CO-CPI(CnHJn+i)-CO-NH2 ;  (2)  having  an  aromatic  group 
attached  to  the  carbonyl,  yield  amino-amides  such  as 


NH2*CPh:CH’CONH2, 

and  /3-keto-amides  such  as  CH9Bz*CO*NH2,  which  are  easily  formed 
from  the  amino-amides  (compare  Abstr.,  1904,  i,  891);  (3)  containing 
an  aromatic  alkyl  group,  such  as  ethyl  benzylacetoacetate,  yield  the 
corresponding  keto-amides,  such  as  CH.2Ph*CHAc*CO*NH2,  and 
small  amounts  of  the  amino-esters,  as  NH2*CMeIC(CH2Ph)*C02Et ; 
(4)  derived  from  dibasic  acids,  yield  the  amino-imides,  such  as 


CO — NH 


CHf 


i  ,  and  the  /2-keto-amides,  such  as 

V  O 


NH2-CMe:C< 

2  NH2-CO-CH2-CHAc-CO-KH2, 
from  ethyl  acetosuccinate.  The  ^-keto-amides  react  with  ethyl  cyano¬ 
acetate  to  form  generally  dihydroxypyridines. 
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The  ammonium  compound  of  cyanomethylpropylglutaconimide 
(3-cyano-2  :  6-diketo-4-methyl-5 -w-propyl- A3-tetrahydropy ridine), 

C10HnO2N2,NH4, 

obtained  by  the  action  of  ammonia  on  ethyl  w-propylcyanoacetate  and 
ethyl  cyanoacetate,  crystallises  from  water,  gives  a  bluish- violet  colora¬ 
tion  with  ferric  chloride,  a  yellow,  crystalline  precipitate  with  copper 
acetate,  and  a  white  precipitate  with  silver  nitrate.  The  free  base, 

forms  small  crystals,  melts  at  221 — 222°, 


gives  a  violet  coloration  with  alcoholic  ferric  chloride,  and  when 
heated  yields  y-cyano-/3-mefchyl-a~propylvinylacetic  acid,  n -Propylaceto* 
acetamide ,  CfH]302lSF,  crystallises  in  long,  glistening  needles,  melts  at 
105 — 106°,  gives  a  blue  coloration  with  ferric  chloride,  and  reacts 
with  ammonia  and  cyanoacetamide  in  aqueous  solution  to  form  cyano- 
methyl-w-propylglutaconimide.  Ethyl  /3-amino-a-w~propylcrotonate 
crystallises  in  large,  glistening  leaflets,  melts  at  44 — 45°,  has  a  strong 
odour  of  peppermint,  and  becomes  yellow  on  exposure  to  air.  The 
corresponding  isopropyl  compounds  were  obtained  only  in  small 
quantities. 

The  ammonium  derivative  of  cyanomethylisobufcylglufcaconimide, 
CHoPr^-OH-CMelC-CN  CH„PrP  •  CH  •  C  Me=C  •  CN 

nh4*oc:n - co  or  co-N(Nh4)-co  >CI7stahses 

from  water,  gives  a  bluish-violet  coloration  with  ferric  chloride,  forms 
white  precipitates  with  silver  nitrate  and  barium  chloride,  and  with 
cobalt  nitrate  a  rose-coloured  precipitate  consisting  of  needles.  The 
yellow  precipitate  formed  with  copper  sulphate  becomes  red  on  addition 
of  more  of  the  reagent,  and  changes  slowly  at  the  ordinary  tempera¬ 
ture,  quickly  when  warmed,  into  the  yellow  anhydrous  salt, 


(CuH1302N2)2Cu  ; 

CHu^3, 

with  copper  acetate  there  is  formed  the  salt  Cu\  I  _ 

CO. is 


CBu^CMelOCJST 
I  i  or 

co  :n - co 


C(CN):CMe  -CBu^Cu-CBu^-CMelC-CN 

6o*n===6-o-Cu-o-c:n - co 


The  ammonium  salt  gives 


crystalline  precipitates  also  with  quinine  and  cinchonine  sulphates  and 
benzylamine  and  ethylenediamine  hydrochlorides,  iso Butylacetoacet- 
amide ,  CHgPrP’CHAc'CO’NH^,  crystallises  in  colourless  needles,  melts 
at  92°,  and  gives  a  violet  coloration  with  ferric  chloride.  Ethyl 
aminoisobutylacetoacetate,  NH2*CMeICBu^*C02Et,  is  crystalline  and 
melts  at  42 — 43°.  The  ammonium  derivative  of  cyanom ethyl-w- butyl- 
glutaconimide  forms  colourless  crystals,  gives  an  intense  bluish-violet 
coloration  with  ferric  chloride,  and  forms  a  scarlet  precipitate  which 
becomes  yellow  with  copper  sulphate,  white  precipitates  with  silver 
nitrate  and  calcium  and  barium  chloride,  a  rose-coloured  precipitate 
consisting  of  rhombohedra  or  sheaves  of  needles,  a  green  precipitate 
with  nickel  nitrate,  and  precipitations  with  quinine  and  cinchonine 
sulphates  and  benzylamine  hydrochloride. 

n -Butylacetoacetamide,  CsH1502N,  crystallises  in  needles,  melts  at 
116 — 117°,  and  gives  a  bluish-violet  coloration  with  ferric  chloride. 
Ethyl  amino -n-butylacetoacetate,  NH^CMelCBu^CCbjEt,  forms  a  white, 
crystalline  mass  having  an  odour  of  peppermint. 
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The  prolonged  action  of  ammonia  on  ethyl  isoamylacetoacetate  leads 
to  the  formation  of  only  a  small  amount  of  ethyl  aminoisoamylaceto - 
acetate ,  which  has  an  odour  of  camphor.  The  ammonium  derivative  of 
cyanomethylallylglutaconimide  gives  an  intense  blue  coloration  with 
aqueous  ferric  chloride.  The  copper  derivative  is  yellow,  the  silver 
derivative  forms  a  white  precipitate,  the  barium  derivative  crystallises 

The  free  base ,  °r 


in  short  prisms. 


CMe<^^^  "^NHO 
uiue<;CH(c3  j 

crystallises  from  water,  loses  H20  at  99 — 100°,  becomes  blue  at 
100 — 110°,  and  melts  at  172—173°.  In  aqueous  solution,  the  base 
becomes  violet  when  exposed  to  the  air,  forms  a  crystalline  compound 
with  bromine,  gives  a  bluish-green  coloration  with  nitrous  acid,  and  is 
converted  by  concentrated  sulphuric  acid  into  cyanoallylvinylacetic 
acid.  The  action  of  ethyl  hydroxyethylacetoacetate  and  ammonia  on 
ethyl  cyanoacetate  leads  to  the  formation  of  the  compound , 


CMe<f 

civie^c  h(CH2*  OH)' 0(011)^^  ’ 

which  crystallises  in  colourless  or  yellow  needles,  has  a  slight  acid 
reaction  in  aqueous  solution,  gives  a  violet  coloration  with  ferric 
chloride  or  when  boiled  with  bromine  water,  and  forms  a  potassium 
derivative  crystallising  in  glistening  needles.  Benzylacetoacetamide , 
CH2Ph‘CHAc*C(>NH2,  is  the  principal  product  of  the  interaction  of 
ethyl  benzylacetoacetate,  ethyl  cyanoacetate,  and  ammonia.  It  crys¬ 
tallises  in  thick  needles,  melts  at  150 — 151°,  gives  a  violet  coloration 
with  alcoholic  ferric  chloride,  and  evolves  ammonia  when  boiled  with 
20  per  cent,  potassium  hydroxide  solution. 

Cyanobenzylmethylglutaconimide  ( 5-cyano-§-keto-%-hydroxy-?>-benzyl - 
k-methyl-%  :  § -dihydropyridine),  C14H1202N2,H20,  crystallises  in  short, 
colourless,  glistening  prisms,  loses  H20  at  100 — 110°,  becomes  brown 
at  215°,  melts  at  217 — 218°,  gives  a  bluish- violet  coloration  with 
alcoholic  ferric  chloride,  and  when  boiled  with  60  per  cent,  sulphuric 
acid  yields  cyanobenzylmethylvinylacetic  acid.  The  ammonium , 
Ci4Hn02N2,NH4,  barium ,  calcium ,  magnesium  (9H20),  silver ,  copper , 
quinine ,  cinchonine ,  and  strychnine  derivatives  are  described. 
b-Cyano-2  :  ^-diketo-^-methyl-^-tetrahydropyridyl -^-acetic  acid , 

C02H-CH2-CH<°q^°1^>C0 


or 


CQ2H»CH2*CH<^ie’C^^>CO,  crystallises  in  colourless  needles, 


■NH 


melts  at  202°,  and  gives  an  intense  blue  coloration  when  warmed  with 
5  per  cent,  potassium  nitrite  solution,  a  red  coloration  with  brom¬ 
ine  water,  and  a  dark  violet  precipitate  with  ferric  chloride.  The 
di-ammonium ,  C7H .ON9( ON Ha ) *  CH9*  CO JSTH . ,  mono-ammonium , 

c7h5o2n2-ch2-co2nh4, 

barium,  C9H604N2Ba,2H20,  silver ,  U9H704N2Ag,H20,  and  di-silver , 
C9H604N2Ag2,  salts  are  described. 

/3- A minocinnamamide ,  NH2  •  C  Ph  I C  H  •  C  O  *  NH  2 ,  cry  st  all  i  ses  from  water 
in  glistening  leaflets,  melts  at  164*5 — 165°,  and  gives  a  rose  colora¬ 
tion  with  nitrous  fumes  in  sulphuric  acid  solution,  and  a  rose-violet 
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with  alcoholic  or  aqueous  Lferric  chloride.  Cyanophenylglutaconwddey 
Ci8H802N2,H20,  crystallises  in  needles,  loses  H20  at  100 — 110°, 
becomes  brown  at  265 — 270°,  and  melts  at  about  285°.  It  gives  a 
green  coloration  with  potassium  nitrite  and  sulphuric  acid  and  a  red 
with  bromine  water,  and  when  treated  with  60  per  cent,  sulphuric  acid 
is  converted  into  y-cyano-/3-phenylvinylacetic  acid.  The  ammonium , 
magnesium ,  barium  (5JEL20),  and  copper  salts  are  described. 

G.  Y. 

Redaction  of  4-Methyl-3-ethylpyridine  with  Sodium  and 
Alcohol.  Wilhelm  Koenigs  and  Karl  Bernhart  ( Ber 1905,  38, 
3042 — 3049). — /3-Collidine  or  4-methyl- 3-ethylpyridine  (Koenigs, 
Abstr.,  1894,  i,  477),  when  reduced  with  excess  of  sodium  and 
absolute  ethyl  alcohol,  yields  a  mixture  of  a  tetrahydro-  and  a  hexa- 
hydro-derivative,  which  are  best  separated  by  conversion  of  the  tetra- 
hydro-derivative  into  dibr omohexahy dr o- fi-collidine  hydrobromide , 

C8H15NBr2,HBr, 

which  is  insoluble  in  cold  ethyl  acetate,  whereas  hexahydro -/3-collidine 
hydrobromide  is  readily  soluble.  The  hydrobromide  crystallises  in 
slender  needles,  melts  and  decomposes  at  163 — 164°,  and  is  optically 
inactive.  The  dibromo-derivative  itself  has  been  obtained  only  as  a 
resin  with  an  odour  of  camphor.  With  nitrous  acid,  the  hydrobromide 
yields  a  rntfmso -derivative  melting  at  107 — 108°.  Tetrahydro-/3-colli- 
dine,  obtained  by  the  action  of  zinc  dust  and  sulphuric  acid  on  the 
hydrobromide,  distils  at  177°  under  719  mm.  pressure,  and  yields  an 
acid  tartrate  melting  at  165 — 167°.  From  this  a  normal  oxalate , 
C18H3204N2,  melting  and  decomposing  at  199°,  has  been  prepared  ;  it 
is  optically  inactive.  The  carbonate  melts  at  60 — 62°.  The 
aurichloride ,  CgH15N,HAuCl4,  crystallises  in  yellow  plates,  melts  at 
148 — 149°,  and  is  sensitive  to  light.  The  platinichloride  melts  and 
decomposes  at  194°  and  the  picrate  melts  at  127 — 128°.  The  pure 
base  immediately  decolorises  permanganate. 

Hexahy dr o- fi-collidine  hydrogen  tartrate  crystallises  in  colourless 
needles  and  melts  and  decomposes  at  194—195°.  The  normal  oxalate 
melts  at  185 — 187°.  The  hydrochloride  dissolves  readily  in  water,  the 
aurichloride  crystallises  from  a  mixture  of  alcohol  and  ether  in  yellow 
needles  melting  at  126 — 128°.  The  platinichloride  melts  and  decom¬ 
poses  at  208°.  The  base  does  not  decolorise  acidified  permanganate, 
and  with  a  chloroform  solution  of  bromine  yields  a  perbromide. 

J.  J.  S. 

3  : 4-Diethylpyridine,  3  : 4-Diethylpiperidine,  and  3-Ethyl- 
quinuclidine.  Wilhelm  Koenigs  and  Karl  Bernhart  (. Ber .,  1905, 
38,  3049 — 3057.  Compare  Abstr.,  1904,  i,  925). — 3  :  4 -Diethylpyridine 
is  obtained  when  3-ethylpyridy  1-4-ethanol  (Abstr.,  1902,  i,  395)  is 
reduced  with  hydriodic  acid  and  red  phosphorus  and,  after  removal  of 
the  phosphorus,  treated  with  zinc  dust  in  a  freezing  mixture  and  kept 
overnight.  The  base,  after  purification  by  means  of  the  picrate, 
distils  at  207 — 209°  under  710  mm.  pressure.  The  aurichloride , 
C9H13N,HAuC14,  crystallises  from  dilute  hydrochloric  acid  in  slender, 
yellow  needles  and  melts  at  111 — 112°.  The  platinichloride  crystal- 
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lises  in  orange-red  plates,  melting  and  decomposing  at  221°.  The 
mercurichloride  forms  colourless  needles  melting  at  90 — 98°.  The 
picrate  forms  slender  needles  sparingly  soluble  in  water  and  melts  at 
139°. 

When  reduced  with  sodium  and  alcohol,  part  of  the  base  is  trans¬ 
formed  into  3  : 4- diethyl  piperidine,  but  unaltered  base  and  its  tetra- 
hydro-derivative  are  also  present.  3  : 4 -Diethylpiperidine  is  most 
readily  obtained  from  methylolhexahydro-/3  collidine, 

OH-CH2-CH2-C5H9EtN. 

The  aurichloride  of  this  melts  at  124 — 126°.  When  the  free  base  is 
reduced  with  hydriodic  acid  and  red  phosphorus,  it  yields  the  hydriodide , 
CH2I-CH2,C5HgEtN,HI.  This  crystallises  from  ice-cold  water,  melts 
at  96°,  is  readily  soluble  and,  on  reduction  with  zinc  dust  and  hydriodic 
acid  at  low  temperatures,  yields  3  : 4-diethylpiperidine.  The  base 
distils  at  193°  under  720  mm.  pressure,  the  hydrochloride  crystallises 
from  ethyl  acetate  in  colourless  needles  melting  at  107  — 108°.  The 
platinichloride  melts  at  159 — 160°,  the  aurichloride  at  120 — 130°,  the 
hydrobromide  at  102 — 103°,  and  the  picrate  at  107 — 108°.  Th q  phenyl- 
carbimide  derivative  crystallises  from  light  petroleum  and  melts  at 
87 — 88°;  the  p- nitrotoluenesulphone  derivative, 

C5H8Et2N  •  S02  •  C6II3Me  •  N02, 

crystallises  from  alcohol  and  melts  at  89 — 90°.  The  corresponding 
derivative  of  piperidine  melts  at  85°. 

The  hydriodide,  melting  at  96°,  yields  /3-ethylquinuelidine,  iden¬ 
tical  in  all  respects  with  the  comp  >und  already  described  (Abstr., 
1904,  i,  925).  Its  properties  are  those  of  a  tertiary  base,  and  the 
methiodide  melts  at  130°  and  shows  all  the  properties  of  a  quaternary 
ammonium  iodide.  The  base  is  extremely  stable,  is  not  decomposed 
by  dilute  hydrochloric  acid  at  170 — 180°,  by  phosphoric  acid  at 
190 — 200°,  by  fuming  hydrobromic  acid  at  190 — 200°,  or  by  alcoholic 
potash.  It  appears  to  combine  with  bromine,  yielding  a  colourless 
additive  compound  melting  at  152°,  and  this  with  sulphurous  acid 
yields  the  unaltered  base.  J.  J.  S. 

2-Methyl-0-pyrophthalone.  A.  Scholze  ( Ber 1905,  38, 
2806 — 2809.  Compare  Huber,  Abstr.,  1903,  i,  576  j  Gaebele,  ibid., 

1904,  i,  88). — 2-Methyl-6-pyrophthalone,  C6NH3Me-OH:C<p~>CO, 

is  obtained  when  phthalic  anhydride,  2 :  6-dimethylpyridine  (Ahrens,  this 
vol.,  i,  232),  and  a  fragment  of  zinc  chloride  are  heated  for  eight  hours 
at  170°.  It  crystallises  from  alcohol,  by  spontaneous  evaporation,  in 
deep  bluish-red  needles  melting  at  210 — 211°,  is  soluble  in  most  organic 
solvents  and  in  concentrated  hydrochloric  acid.  Most  of  the  salts 
dissolve  readily  in  alcohol,  chloroform,  or  acetic  acid,  and  melt  at  about 
210°  owing  to  dissociation.  The  following  h  ive  been  prepared  :  hydro¬ 
chloride,  C15H1102N,HC1,  hydrobromide ,  platinichloride,  mercurichloride, 

and  sodium  salt,  C5NH3Me,ChJ’a!C<^2  tt  ^>CO. 

It  h  is  not  been  found  possible  to  condense  the  pyrophthalone  with  a 
further  quantity  of  phthalic  anhydride.  J.  J.  S. 

vol.  lxxxviii.  i.  3  n 


826 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Preparation  of  New  Polymethyleneimines  by  Ladenburg's 
Method.  Michael  I.  Konowaloff  and  S.  Woinitsch-Sianoschen- 
sky  (t T.  Russ.  Phys.  Ghem .  Soc.,  1905,  37,  523 — 530). — On  sub¬ 
jecting  small  quantities  of  s-tetramethyltetramethylenediamine 
(NH2*CMe2,CH2*CH2,CMe2*NH2)  hydrochloride  to  dry  distillation 
and  collecting  the  distillata  in  hydrochloric  acid,  an  oily  mixture 
of  the  hydrocarbons,  C8H16  and  C8H14,  having  the  boiling  point 
130 — 135°  at  754  mm.  pressure  and  a  sp.  gr.  0*772  at  0°  and 
0‘ 75 9  at  17*5°,  is  obtained,  together  with  a  mixture  of  bases  from 
which  was  isolated  the  benzoyl  derivative,  C8H16NBz,  melting  at 
67*5 — 68°,  of  2  :  2  :  5  :  5-tetramethylpyrrolidine  (2:2  : 5  :  5-tetramethyl- 

,,,  .  .  v  CH2-CMe2.  A1TT 

tetramethyleneimine),  l  zpdNH. 

VjXJ  2 

Similarly,  dry  distillation  of  s-tetramethylhexainethylenediamine 
(NH2*CMe2*[CH2]4*CMe2*NH2)  hydrochloride  yields  :  (1)  a  mixture  of 
unsaturated  hydrocarbons,  C10H20  and  C10H18 ;  (2)  a  mixture  of  bases 
from  which  was  isolated  2:2:7: 1-tetramethylhexamethyleneimine, 

(^•CH.-CMe 

CH2-OH2-CMe2^  ’ 

which  forms  a  very  stable  hydrate,  C10H21N,H2O,  melting  at  36 — 36*5°, 
boiling  at  236*5 — 237°  under  749  mm.  pressure,  and  having  a  sp.  gr. 
0*87913  at  16°/0°  and  ?iD  1*45782  at  16°  ;  the  anhydrous  base  (1)  melts 
at  140*5 — 141°  and  readily  combines  with  water;  the  benzoyl  deriv¬ 
ative,  C10H20NBz,H2O,  crystallises  from  light  petroleum  in  silky 
needles  melting  at  76*5 — 77°,  and  dissolves  readily  in  alcohol  or 
benzene.  The  following  salts  of  2:2:7:  7-tetramethylhexamethyl- 
eneimine  were  prepared  :  the  oxalate ,  melting  at  226°  ;  the  hydro - 
bromide ,  melting  at  1 49° ;  the  sulphate ,  nitrate ,  and  auribromide  ;  the 
picrate ,  melting  at  117*5 — 118°.  T.  H.  P. 


Synthesis  of  Hexamethyleneimine — the  Cyclic  Homologue 
of  Piperidine.  Julius  von  Braun  and  Adolf  Steindorff  ( Per .* 
1905,  38,  3083 — 3094). — £-  Fhenoxyhexylamine,  OPh*[CH2]6*NH2,  is 
obtained  by  the  reduction  of  the  nitrile  of  phenoxyhexoic  acid  (this 
vol.,  i,  207,  342)  with  sodium  and  alcohol.  It  can  be  isolated  by 
means  of  its  sparingly  soluble  hydrochloride ,  which  crystallises  from 
its  aqueous  solution  in  compact  prisms  melting  at  140°.  The  base  is 
a  colourless  oil  distilling  at  167 — 169°;  it  has  a.  faint  basic  odour  and 
solidifies  when  cooled  with  ice.  The  platinichloride  forms  yellowish- 
red  crystals  from  water,  turns  black  at  191°,  and  is  molten  at  199°. 
The  picrate  melts  at  135°;  the  benzoyl  derivative, 

OPh-[CH2]G*NH-COPh, 

crystallises  from  dilute  alcohol  and  melts  at  80°,  and  the  benzene * 
sulphonyl  derivative,  0Ph*[CH2]6*NH*S02Ph,  melts  at  57 — 58°.  In 
the  presence  of  alkali  hydroxide,  the  base  readily  absorbs  carbon 
dioxide,  yielding  the  sparingly  soluble  sodium  phenoxyhexylcarbamater 
0Ph*[CH2]G*NH*C02Na,  which  crystallises  in  glistening  plates.  It 
melts  at  80°,  at  the  same  time  evolving  carbon  dioxide  and  leaving  a 
wax-like  residue  of  the  sodio-amide ,  OPh*[CH2]6*NHNa,  which  is  de¬ 
composed  by  water  into  phenoxyhexylamine  and  sodium  hydroxide. 
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£-ChloroheXylamine  (this  vol.,  i,  635)  is  formed  when  the  phenoxy- 
compound  is  heated  with  four  times  its  weight  of  concentrated  hydro¬ 
chloric  acid  at  90°.  The  corresponding  £- bromohexylamine  is  prepared  by 
heating  the  phenoxy-derivative  at  80°  with  hydrobromic  acid  saturated 
at  0°.  The  hydrobromicle  is  hygroscopic,  and  the  picrate  melts  at  127° 
and  dissolves  sparingly  in  water.  The  chloro-  and  bromo-bases  are 
stable  at  low  temperatures,  but  when  heated  alone  or  in  presence  of 
water  they  yield  hexamethyleneimine  salts  and  their  polymerides.  For 
the  preparation  of  hexamethyleneimine,  it  is  not  necessary  to  use  the 
pure  base  ;  the  product  of  decomposition  of  the  phenoxy-compound 
with  hydrobromic  acid  is  freed  from  phenol,  made  alkaline,  and  dis¬ 
tilled  in  steam.  The  yield  of  base  is  some  10  per  cent.  It  is  a 
mobile  liquid,  miscible  with  water,  has  an  odour  like  piperidine,  and 
distils  at  about  120 — 130°.  The  hydrochloride  has  been  obtained  in 
the  form  of  a  syrup  only  ;  the  platinichloride  crystallises  in  reddish- 
yellow  needles,  melting  and  decomposing  at  148 — 149°.  The  auri~ 
chloride  and  picrate  are  obtained  as  red  oils  which  slowly  solidify.  The 
benzenesulphonyl  derivative  is  an  oil  and  is  insoluble  in  water.  When 
completely  methylated,  the  base  yields  the  quaternary  ammonium 

nnr  ,ppr  •PTT 

iodide ,  i  2  2  2^>NMe2I,  which  melts  at  214 — 215°.  The 

corresponding  platinichloride  melts  between  245°  and  255°. 

The  polymeric  base,  (C6NH13)n,  is  not  volatile  with  steam,  and  forms 
a  wax-like  mass  insoluble  in  water  or  ether,  but  soluble  in  chloroform 
or  [alcohol  or  acids.  Most  of  the  salts  and  derivatives  are  oily  or 
pasty.  The  platinichloride  is  insoluble  in  cold  water,  and  turns  black 
and  melts  at  228°.  When  completely  methylated,  it  yields  a  quater¬ 
nary  salt,  the  platinichloride  of  which  dissolves  exti'emely  sparingly  in 
water  and  decomposes  at  255°.  J.  J.  S. 

Action  of  Sulphuryl  Chloride  on  2-Methylindole  (Methyl- 
ketole).  Girolamo  Mazzara  and  Alessandro  Borgo  ( Gazzetta ,  1905, 
35,  ii,  100 — 104). — 3- i^)-Chloro-2-methylindole , 

CCl-C-CHiOH 

NH-C-CHICH  ’ 

prepared  by  the  action  of  sulphuryl  chloride  (1  mol.)  on  an  absolute 
ethereal  solution  of  2-methylindole  (1  mol.),  crystallises  from  light 
petroleum  in  large,  shining,  nacreous  scales  melting  at  98°,  and  is 
soluble  in  dilute  sulphuric  acid,  to  which  it  imparts  a  feeble  amethyst 
coloration  ;  readily  soluble  in  ether,  and  slightly  so  in  water.  It  has  a 
fsecal  odour  resembling  that  of  3-methylindole,  and  a  pine  splinter 
moistened  with  hydrochloric  acid  and  immersed  in  its  vapour  turns 
red,  whilst  paper  on  which  it  is  placed  becomes  first  yellow  and  later 
red.  When  inhaled,  the  vapour  produces  nausea  and  dizziness. 

T.  H.  P. 

Constitution  of  the  Indole  Group  in  Albumin.  II.  Synthesis 
of  Indole-3-propionic  Acid  (Nencki’s  Scatoleacetic  Acid). 
Alexander  Ellinger  (. Ber .,  1905,  38,  2884 — 2888.  Compare  Abstr., 
1904,  i,  639). — Ethyl propionacetalylmalonate, 

CH(0Et)2-CH2*CH2-CH(C02Et)2, 
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is  formed  by  heating  /3-chloropropionacetal  with  ethyl  malonate  and 
sodium  ethoxide  in  alcoholic  solution  in  a  closed  vessel  at  130 — 140°  for 
four  hours.  It  is  a  colourless  liquid  which  boils  at  170°  under  20  mm. 
pressure,  and  when  heated  with  water  at  180 — 190°  under  pressure  is 
converted  into  y  aldehydobutyric  acid ,  CH0*CH2*CH2*CH2*C02H  ;  on 
evaporation  of  its  solution,  this  is  obtained  as  a  colourless  syrup  which 
is  slightly  volatile  in  a  current  of  steam.  This  was  converted  into 
the  phenylhydrazone ,  boiled  with  10  per  cent,  alcoholic  sulphuric  acid, 
and  poured  into  water  ;  the  viscid,  brown  oil  so  obtained,  on  hydrolysis 
with  alcoholic  potassium  hydroxide,  yielded  indole-3 -propionic  acid , 

nh<3J^>c-ch2-ch2  *C02H,  which,  after  purification  by  conver¬ 


sion  into  its  mercuric  salt,  was  found  to  be  identical  with  Nencki’s 
scatoleacetic  acid  melting  at  134°. 

Indole-3 -me thylacetic  acid ,  NH<^,^^|^C*CHMe*C02H,  prepared 

in  the  same  manner  from  aldehydoisobutyric  acid  (Perkin  and  Sprank- 
li-ng,  Trans.,  1889,  75,  11),  separates  from  water  as  an  oil  which 
solidifies  in  the  cold  to  a  mass  of  thick  prisms,  melts  at  107°  in 
aqueous  solution,  has  an  odour  of  scatole,  and  with  potassium  nitrite 
in  acetic  acid  solution  forms  an  oily  product  which  gradually  resinifies* 

G.  Y. 


Thalleioquinine  Reaction  of  Quinine  and  Jaffe’s  Kynurenid 
Acid  Reaction.  Hermann  Fuhner  (Ber.,  1905,  38,  2713—2715). 
— Since  not  only  quinine,  but  also  cupreine,  gives  the  thalleioquinine 
reaction,  it  appeared  likely  that  p-hydroxyquinoline  itself  would  give 
the  reaction.  The  author  finds  that  this  is  the  case. 

5  :  5-Dichloro-$-ketoquinoline ,  prepared  by  passing  chlorine  into  an 
ice-cold  solution  of  p-hydroxyquinoline  hydrochloride,  separates  from 
light  petroleum  in  prisms  and  melts  at  58°  ;  its  hydrochloride  melts 
and  decomposes  at  240°.  The  solutions  of  base  and  hydrochloride 
respectively  in  sodium  carbonate  and  in  alkali  hydroxides  are  brown, 
whilst  their  ammoniacal  solutions  are  green  or  blue. 

When  y-hydroxyquinoline  is  evaporated  to  dryness  with  potassium 
chlorate  and  hydrochloric  acid  and  ammonia  added  to  the  residue,  a 
brown  coloration  is  at  first  produced,  and  this  becomes  brown  and 
then  green.  Jaffa’s  kynurenic  acid  reaction  is  accordingly  applicable 
to  y-hydroxyquinoline.  The  colour-changes  when  y>-hydroxyquinoline 
is  used  are  similar,  except  that  the  brown  coloration  is  not  so  intense, 
whilst  with  o-hydroxyquinoline  the  green  coloration  is  very  transient 
and  the  brown  coloration  is  stable.  A.  McK. 


Quinoline  Derivatives.  I.  5-Quinaldine  Derivatives.  Herman 
Decker  and  Percy  Remfry  (Ber.,  1905,  38,  2773 — 2777.  Compare 
E.  Alber,  this  vol.,  i,  235  ;  Doebner  and  Miller,  Abstr.,  1884,  1373; 
Gerdeissen,  ibid.y  1889,  520;  Marckwald,  ibid.y  1893,  i,  727). — The 
following  generalisation  is  stated.  On  nitrating  quinoline  and  its  de¬ 
rivatives,  the  nitro-group  is  substituted  simultaneously  in  the  positions 
5  and  8  of  the  benzene  ring,  provided  no  strongly  positive  or  negative 
groups  are  present.  In  quinoline  itself,  the  proportions  of  the  two 
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nitro-products  formed  are  roughly  equal,  but  when  neutral  substituents 
such  as  methyl  or  halogen  are  present,  one  isomeride  preponderates. 
The  two  products  obtained  on  nitrating  2-methylquinoline  should  thus 
be  the  5-  and  8-nitro-derivatives,  and  the  compound  stated  to  be  7-nitro- 
2-methylquinoline  by  Doebner  and  Miller  is  shown  to  be  the  5-nitro- 
2-methylquinoline. 

5-Nitro-%methylquinoline  methiodide ,  C9H1102N2I,  obtained  by  the 
action  of  methyl  sulphate  and  the  subsequent  addition  of  solid  potass¬ 
ium  iodide,  forms  orange-yellow  crystals  and  melts  at  201°.  The 
picrccte ,  Cl7Hl309N5,  crystallises  in  yellow  needles  and  melts  at  151 ’5°. 
5-Nitro-l-methylquinolone  (Abstr.,  1892,  879)  is  obtained  when  the 
methiodide  is  oxidised  in  alkaline  solution  with  potassium  ferricyanide, 
and  thus  the  position  of  the  nitro-group  is  established. 

The  following  compounds  are  5-  and  not  7-substitute d  derivatives. 
Cyanomethylquinoline  (Rist,  Abstr.,  1891,  329),  quinaldinesulphonic 
acid,  /2-hydroxymethylquinoline  (Doebner  and  Miller,  Abstr.,  1884, 
1373) ;  the  methylquinolinecarboxylic  acid  melting  at  285°;  the  so- 
called  m-methylquinaldine  (Abstr.,  1894,  i,  184) ;  methylquinoline- 
acrylic  acid  (Abstr.,  1886,  265),  methylquinolinealdehyde  (Abstr.,  1889, 
522),  and  Claus  and  Momberger’s  nitro-  and  amino-quinaldinecarb- 
oxylic  acids  (Abstr.,  1898,  i,  206). 

In  both  quinoline  and  quinaldine  syntheses,  the  chief  product  is  a 
5 -substituted  derivative  (compare  Rist).  J.  J.  S. 

Action  of  5-Methylacridine  on  Benzaldehyde  and  m-Nitro- 
benzaldehyde.  Konrad  Friedlander  (Ber.,  1905,  38,  2840 — 2842). 
— Acridylphei lyletha n o l ,  C13H8N *CH2,CHPh*OH,  formed  by  heating 
5-methylacridine  and  benzaldehyde  together  in  a  sealed  tube  at  100°, 
crystallises  in  yellow  needles,  melts  at  196 — 198°,  does  not  form  an 
additive  compound  with  bromine,  and  does  not  distil  in  a  current  of 
steam.  The  platinichloride ,  (C21Hl7ON)2,H2PtCl6,  forms  a  yellow 
powder  ;  the  mercurichloride ,  (C21Hl7ON)2,H2HgCl4,  forms  a  yellow, 
sparingly  soluble  powder  which  melts  at  212 — 215°. 

m-Nitrocinnamenylacridine ,  C13H8N*CH!CH  *C6H4*N02,  formed 
when  5  methyl  acridine  is  heated  with  m-nitrobenzaldehyde  in  a  sealed 
tube  at  100°,  separates  from  alcohol  as  a  yellow,  crystalline  powder, 
melts  at  206 — 208°,  and  has  an  aromatic  odour.  The  hydrochloride , 
C.21H1402N2,HC1,  sulphate,  (C24H1402K2)2,H2S04,  and  aurichloride , 
C2iHi402N2,HAuC14,  are  described.  The  dibromide ,  C21H14G2N2Br2, 
forms  a  red,  crystalline  powder,  which  becomes  colourless  at  200°  fmd 
is  not  melted  at  300°.  G.  Y. 

[Bistoluene -/)'8ulphonyl-??i-tolylenediamide.]  K. Oehler(D.R.-P. 

158662). — Bistoluene-^-sulphonyl-m-tolylenediamide , 

CrH3Me(KH-S02-C6H4Me)2, 

prepared  by  boiling  together  1:2:  4-tolylenediamine  and  toluene-p- 
sulphonic  chloride  in  alcoholic  solution  (compare  Reverdin  and 
Crepieux,  Abstr.,  1902,  i,  238),  melts  at  192 — 193°  and  closely 
resembles  the  corresponding  phenylene  derivative.  When  fused  with 
sulphur  at  240 — 260°  in  presence  of  an  aromatic  amine  of  high  boiling 
point,  such  as  benzidine  or  naphthylamine,  yellow  dyes  are  obtained. 

C.  H.  D. 
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Reduction  of  Hydrazones  in  Acid  Solution.  Hartwig 
Franzen  ( J '.  pr.  Chem.,  1905,  [ii],  72,  211 — 219). — When  reduced 
with  zinc  dust  in  alcoholic  acetic  acid  solution,  phenylbenzyli- 
denehydrazine  yields  aniline,  benzylaniline,  ammonia,  benzylamine, 
and  dibenzylamine.  The  reaction  is  explained  by  the  following  series 
of  equations:  (1)  NHPh-NICHPh  +  H2  =  NHPh*NH*CH2Ph  ;  (2) 
NHPh-NH-CH2Ph  +  H2-NH2Ph  +  CH2Ph-NH2;  (3)  NHPh-NiCHPh 
+  H90  =  NHPh*NH2  +  C6Hr*COH  ;  (4)  NHPh-NH0  +  H2  =  NH2Ph  + 
NH3“;  (5)  NH2Ph  +  C6H5^C0H  =  NPh:CHPh  +  H90“;  (6)  NPhICHPh 
■+■  H2  =  NHPh*OH2Ph  ;  (7)  GH2Ph*NH2  +  06H5*COH  = 

CHJPh-NiCHPh  +  H20 ; 

(8)  CH2Ph-N:CHPh  +  H2  -  CH2Ph-NH-CH2Ph. 

On  reduction  in  the  same  manner,  phenyl-^-isopropylbenzylidene- 
hydrazine  yields  ammonia,  aniline,  ^-i’sopropylphenylbenzylamine, 
y?-isopropylbenzylamine,  and  di-^isopropylbenzylamine ;  phenyl-o- 
hydroxybenzylidenehydrazine  yields  o-hydroxybenzylaniline  ;  diphenyl- 
benzylidenehydrazine  yields  diphenylamine,  benzylamine,  and  dibenzyl¬ 
amine  ;  benzylideneaniline  yields  benzylaniline,  and  benzylidenebenzyl- 
amine  yields  dibenzylamine. 

Benzylamine  remains  unchanged  when  boiled  in  alcoholic  acetic  acid 
solution  in  a  reflux  apparatus  for  nine  hours.  No  dibenzylamine  was 
formed  on  boiling  benzylamine  with  zinc  acetate  in  alcoholic  acetic  acid 
solution  or  on  treatment  of  benzylamine  with  zinc  dust  in  glacial  acetic 
acid  solution.  G.  Y. 


Action  of  Phenylsemicarbazide  and  Semicarbazide  Hydro¬ 
chloride  on  Phthalic  Anhydride.  Frederick  L.  Dunlap  (J.  Amer. 
Chem .  Soc .,  1905,  27,  1091  — 1107). — When  molecular  proportions  of 
phenylsemicarbazide  and  phthalic  anhydride  are  heated  together  at 
140 — 145°,  phthalic  acid  phenylsemicarbazide , 

C02H-C6H4-C0*NH«C0-NH-NHPh, 
is  produced,  which  crystallises  from  glacial  acetic  acid  in  small  clusters 
of  white,  microscopic  needles,  melts  and  decomposes  at  191 — 192°,  and 
is  slightly  soluble  in  alcohol  or  water.  If  this  substance  is  heated  for 
half  an  hour  at  180— 185°,  it  undergoes  decomposition  with  formation 
of  carbon  dioxide,  ammonia,  phenylhydrazine,  phthalimide,  phthalyl- 
phenylhydrazine  (aniliriophthalimide),  and  1  :  4-diketo-2-phenyl- 
1:2:3: 4-tetrahydrophthalazine.  Phthalylphenylhydrazine, 

C6H4<°°>N-NHPh, 


described  by  Hotte  (Abstr.,  1886,  353)  and  Pickel  (Abstr.,  1886,  545), 
crystallises  in  two  forms,  a  stable  yellow  form  and  a  labile  white  form, 
both  melting  at  179 — 179*5°.  The  stable  modification  can  be  obtained 
free  from  the  labile  form  by  crystallisation  from  hot  glacial  acetic  acid, 
whilst  the  labile  form  is  best  prepared  by  crystallisation  from  alcohol. 
The  yellow  modification  forms  holohedral,  monoclinic  crystals  \a*.b\c  = 
1*1671  :1  : 07848;  /?  =  54°50],  whilst  the  white  modification  crystal¬ 
lises  in  holohedral,  rhombic  prisms  [a  :  b  :  c  —  0*2526  :  1  :  0*9118], 

1  :  4-Diketo-2-phenyl-l  :  2  :  3  :  4-tetrahydrophthalazine, 

6  4<^CONPh’ 

which  was  first  described  by  Pellizzari  (Abstr.,  1886,  1025)  under  the 
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name  of  phthalylphenylhydrazide,  and  afterwards  by  Hotte  (Abstr,, 
1887,  669),  who  termed  it  /3-phthalylphenylhydrazine,  crystallises  in 
white  needles  and  melts  at  210°. 

When  molecular  proportions  of  phthalimide  and  phenylhydrazine  are 
heated  together  at  120°,  anilinophthalyldiamide  (Hotte,  loc.  cit.)  is  pro¬ 
duced,  which  is  decomposed  by  heat  with  formation  of  ammonia, 
phtbalylphenylhydrazine,  and  1  :  4-diketo-2-phenyl-l  :  2  :  3  :  4-tetra- 
hydrophthalazine. 

If  a  solution  of  phthalic  anhydride  (1  mol.)  and  phenylhydrazine  (1 
mol.)  in  chloroform  is  left  for  several  hours,  anilinophthalamic  acid 
separates,  which  is  decomposed  by  heat  with  production  of  phthalyl- 
phenylhydrazine  and  1  :  4-diketo-2-phenyl-l  :  2  :  3  :  4-tetrahydrophthal- 
azine,  the  relative  proportions  of  these  substances  formed  depending 
on  the  temperature. 

Phtlialylsemicarbazide ,  obtained  by 

heating  a  mixture  of  semicarbazide  hydrochloride  and  phthalic 
anhydride  at  160°,  crystallises  in  white  needles,  melts  and  decomposes 
at  262°,  and  is  slightly  soluble  in  boiling  water  or  alcohol.  This  com¬ 
pound  is  readily  soluble  in  dilute  alkali  and,  on  acidifying  the  solution, 
phthalic  acid  semicarbazide,  C02H#C6H4*C0*NH*C0*NH*NH2,  is  pre¬ 
cipitated,  which  crystallises  in  slender,  white  prisms,  is  soluble  in 
alcohol  or  glacial  acetic  acid,  and,  when  heated,  is  converted  into 
phthalylsemicarbazide  and  then  melts  at  262°.  E.  G. 

Oxazones.  Robert  Gnehm  and  Leo  Bauer  (J.  pr.  Chem .,  1905, 
[ii],  72,  249 — 277). — Diethyl aminoazobenzejie ,  NEt2*CriH4*N9Ph, 
formed  by  the  action  of  phenyldiazonium  nitrate  on  diethylaniline  in 
aqueous  sodium  acetate  solution,  crystallises  in  golden  leaflets  or 
brownish-orange  needles,  melts  at  97*8°,  and  dissolves  in  dilute  acids 
to  form  red  solutions.  The  hydrochloride ,  C16H20N3C1,  crystallises 
from  alcohol  in  flat,  orange  needles,  forms  carmine  solutions,  and 
is  hydrolytically  dissociated  in  aqueous  solution ;  the  sulphate , 
C16H19N3,H2S04,  crystallises  in  red  leaflets  or  slender  needles,  melts 
at  137°,  forms  blood-red  solutions,  and  yields  the  free  base  when 
boiled  with  water. 

p -Tolueneazodiethylaniline,  NEt2,Cr)H4*N2‘CrHr,  formed  by  the 
action  of  diazotised  £>-toluidine  on  diethylaniline,  crystallises  from 
ether  or  alcohol  in  orange  leaflets  and  melts  at  113°.  The  hydro¬ 
chloride,  Cll7H21N3,HCl,  forms  thin,  orange  plates  and  melts  at  179°  ;  the 
sulphate,  0irH21N3,H2S04,  crystallises  in  red  needles  and  melts  at  179°. 

a -Naphthaleneazodiethylaniline,  NEt2,C(3H4*N2*C10Hir,  crystallises  in 
glistening,  green  leaflets  and  melts  at  108°.  The  hydrochloride  forms 
a  brown,  viscous  resin ;  the  sulphate,  C20H21N3,H2SO4,  crystallises 
from  alcohol  in  brown  leaflets  and  melts  at  189*5°. 

fi- Naphthaleneazodiethylaniline,  formed  from  /3-naphthylamine  and 
diethylaniline,  crystallises  from  light  petroleum  or  nitrobenzene  in 
brownish-red  needles  or  leaflets  and  melts  at  137*6°.  The  hydro¬ 
chloride,  C20H21N3,HC1,  crystallises  in  golden-brown  leaflets  and  melts 
at  174°*  the  sidphate  forms  golden-brown  leaflets  and  melts  at  171°. 

The  yield  of  gallamine-blue,  C15H1304N3,HC1,  obtained  by  treating 
gallamide  in  alcoholic  solution  with  nitrosodimethylaniline,  is  largely 
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increased  by  using  an  excess  of  the  latter,  part  of  which  undergoes 
reduction  during  the  reaction.  The  dye  forms  dark  green,  glistening, 
microscopic  plates,  which  appear  blue  by  transmitted  light,  decomposes 
above  320°,  and  is  easily  soluble  in  boiling  nitrobenzene  or  glacial 
acetic  acid,  less  so  in  boiling  water,  or  amyl,  ethyl,  or  methyl  alcohol, 
and  only  sparingly  so  in  benzene,  xylene,  chloroform,  or  acetone  ; 
the  solutions  are  violet-blue  to  blue,  and  on  addition  of  alkali 
hydroxides  deposit  the  base  as  a  bluish-violet,  flocculent  precipitate. 
The  base,  which  forms  a  blue,  metallic  powder,  melts  at  251°,  and  is 
moderately  soluble  in  boiling  methyl  or  ethyl  alcohol  or  in  acetone, 

may  have  the  constitution  NMe2-O0H3<CQ^Oj^>C6H(OH)2-CO-NH2, 

n:c6h(oh)-co-nh2 

or  that  of  the  anhydride,  NMe2*CcH3(  j 

X)-0 

Coelestine-blue  (j»-diethylaminodihydroxycarbamidophenoxazonium 
chloride)  is  formed  from  nitrosodiethylaniline  and  gallamide  in  the 
same  manner  as  gallamine-blue,  but  is  more  soluble.  The  dye-base , 
<W>4N8  or  Cl7H]905N3,  resembles  that  of  gallamine-blue. 
Diethylaminoazobenzene  and  gallamide  condense  in  glacial  acetic  acid 
solution  at  110 — 120°,  The  dye-base ,  which  has  the  constitution  of  the 
base  of  coelestine-blue,  separates  from  the  alkaline  solution  as  a  blue, 
flocculent  precipitate,  crystallises  from  benzene  in  microscopic  leaflets, 
and  melts  under  boiling  water. 

The  leuco-derivatives  of  the  gallocyanin  dyes  are  obtained  as  the 
stannous  chloride  or  the  zinc  chloride  double  salt  by  reduction  with 
stannous  chloride  or  zinc  and  hydrochloric  acid.  These  leuco- 
derivatives  are  um  table  with  the  exception  of  the  derivatives  of  prune. 

Leuco-prune  hydrochloride  is  formed  best  by  the  action  of  con¬ 
cent?  ated  hydrochloric  acid  on  leuco-diacetylprune.  Leuco-prune  zinc 
chloride,  016H1605l^2Cl,ZnCl2,  crystallises  from  glacial  acetic  acid  in 
greenish-yellow  needles,  melts  and  decomposes  at  268°,  dissolves  in 
water  to  form  a  solution  which  changes  through  brown  to  violet-red, 
and  finally  to  violet-blue,  and  in  concentrated  hydrochloric  acid  forms 
a  brown,  or  in  concentrated  sulphuric  acid  a  violet,  solution,  which  on 
dilution  with  water  becomes  red. 

The  benzenesulphonyl  ester  of  gallamine-blue, 

NMe2,C6H3<Q>C8H0(C0-NH2)-0-S02Ph, 

formed  by  the  action  of  benzenesulphonyl  chloride  on  the  dye 
dissolved  in  aqueous  sodium  carbonate,  crystallises  from  aniline  in 
long,  glistening  needles,  or  from  a  mixture  of  nitrobenzene,  alcohol, 
and  ether  in  glistening,  green,  microscopic  leaflets,  decomposes  at 
230 — 240°,  and  is  moderately  soluble  in  boiling  acetone,  xylene,  or 
methyl,  ethyl,  or  amyl  alcohol,  forming  solutions  which  are  violet-blue 
by  transmitted,  carmine-red  by  reflected,  light. 

The  benzenesulphonyl  ester  of  coelestine-blue,  C23H21O0N3S,  crystal¬ 
lises  in  green,  glistening  leaflets.  The  benzenesulphonyl  ester  of  prune, 
/N  l  C0H(OO2Me)-O-SO2Ph 

NMet/06II3/  ^  \  ,  is  obtained  as  a  green  powder, 

X>-0 
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which  forms  in  boiling  aqueous  sodium  hydroxide  a  brown,  in  hydro¬ 
chloric  acid  a  red,  and  in  sulphuric  acid  a  bluish-violet,  solution. 
The  o-toluenesulphonyl  ester  of  prune,  C23H20O7N2S,  crystallises  from 
hot  nitrobenzene  in  dark  green,  glistening  leaflets.  The  p- toluene- 
sulphonyl  ester  of  prune  crystallises  in  flat,  green,  microscopic  needles, 
and  when  boiled  with  acetic  anhydride  in  a  reflux  apparatus  yields 
the  diacetyl  derivative,  C27H2609N2S,  which  crystallises  in  yellow 
needles,  melts  at  245°,  and  dissolves  in  concentrated  sulphuric  acid  to 
form  a  bluish-green  solution. 

When  heated  with  sodium  acetate,  acetic  anhydride,  and  glacial 
acetic  acid  at  100°,  and  finally  at  150°,  prune  forms  a  triacetyl 

derivative,  NMe2-C6H3<^^f>06H(0Ac)2-C02Me,  or 

NMe2-C6H3<^>C6H(OAc)2-CO?Me, 

or  NMe2-C6H4-NH-C6H(0Ac)3*C02Me,  which  crystallises  in  lemon- 
yellow  needles,  sinters  at  219°,  and  melts  at  225°.  It  dissolves  in 
concentrated  sulphuric  acid  to  form  an  emerald-green  or  blue  solution, 
which  becomes  red  on  addition  of  water,  and  when  treated  with 
ammonia  deposits  the  leuco-base  as  an  apple-green,  flocculent  pre¬ 
cipitate  (compare  Nietzki  and  Otto,  Abstr.,  1888,  949  ;  Mohlau  and 
Klimmer,  Zeit.  Farb.  Textilchem .,  1902,  i,  65  ;  Henrich  and  Schieren- 
berg,  Abstr.,  1904,  i,  1049). 

When  boiled  with  acetic  anhydride  in  a  reflux  apparatus,  the 
o-toluenesulphonyl  ester  of  prune  forms  a  diacetyl  derivative, 
C2fH2509N2S,  which  crystallises  from  ethyl  acetate  in  yellowish-green 
needles  and  melts  at  201 — 202°.  The  product  obtained  on  boiling  the 
benzenesulphonyl  ester  of  prune  with  acetic  anhydride  and  sodium 
acetate  crystallises  from  ethyl  acetate  in  small,  yellow  needles,  sinters 
at  116°,  and  melts  at  121°. 

When  reduced  with  stannous  chloride  and  acetic  anhydride  in 
presence  of  sodium  acetate,  prune  forms  diacetyl-leuco-prune ,  C20H20O7lSr2, 
which  is  formed  also  by  heating  leuco-prune  with  acetic  anhydride 
and  sodium  acetate  at  130°  in  an  almosphere  of  carbon  dioxide.  It 
crystallises  from  toluene  in  orange  needles,  or  from  alcohol  in  long, 
golden  needles,  and  melts  at  168°.  When  heated  with  acetic 
anhydride,  stannous  chloride,  and  sodium  acetate  at  130°,  leuco  prune 
forms  a  mixture  of  di-  and  tri-acetyl  derivatives,  which  crystallises  in 
yellow  needles  and  melts  at  184  5°. 

A  cetyl-leuco-prune  benzenesulphonate , 

NMe2-C6Hs<^>C6H(0  Ac)(CO2Me)*0  •  S02Ph, 

is  formed  by  shaking  the  benzenesulphonate  with  acetic  anhydride 
and  stannous  chloride  and  boiling  the  product  with  sodium  acetate. 
It  crystallises  in  yellow  needles,  melts  at  146°,  and  dissolves  in 
concentrated  sulphuric  acid,  forming  a  blue  solution  wh:ch  becomes 
red  on  dilution.  Acetyl-leuco-p?  une  o-toluenesulphonate , 

NMe2-O6H3<^>O0H(OAc)(CO2Me)-O-SO2-C,Hj, 
formed  in  the  same  manner  as  the  acetylbenzenesulphonate,  crystal- 
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lises  in  orange  needles,  which  appear  violet-bine  by  transmitted  light, 
and  melts  at  211°. 

Acetyl-leuco-prune  p- toluenesulphonate  crystallises  from  alcohol  in 
short,  yellow  needles  and  melts  at  about  169°.  Lenco-prune  hydro¬ 
chloride  is  obtained  on  hydrolysis  of  the  diacetyl,  but  not  of  the 
triacetyl,  derivative  with  hydrochloric  acid.  G.  Y. 


Piperazine  Derivatives  from  Methylchloroethylamine  and 
Chloroethylpiperidine.  Ludwig  Knorr,  H.  Horlein,  and  Paul 
Roth  ( Ber .,  1905,  38,  3136 — 3141.  Compare  this  vol.,  i,  1  ;  Knorr, 
Abstr.,  1904,  i,  938  ;  Marckwald  and  Frobenius,  Abstr.,  1902,  i,  22). 
— Marckwald  and  Frobenius’  polymeric  base,  C6H14N2,  formed  along 
with  ??,-methylethylenimine  by  the  action  of  sodium  hydroxide  on 
methylchloroethylamine  hydrochloride,  is  shown  to  be  1  :  4-dimethyl- 
piperazine.  It  boils  at  131 — 132°  under  750  mm.  pressure;  the 
picrate  decomposes  at  280°  ;  the  aurichloride  decomposes  at  220°;  the 
platinichloride  decomposes  at  270°. 

Marckwald  and  Frobenius’  supposed  ethylenepiperiainium  chloride, 
obtained  by  boiling  1 -chloroethylpiperidine,  is  diethylenedipiperidinium 

chloride, 

The  picrate,  C26H32014N"8,  crystallises  from  boiling  water  in  glistening, 
rhombic,  dichroic  leaflets  and  decomposes  at  about  300°.  When 
distilled  with  50  per  cent,  aqueous  potassium  hydroxide,  the  chloride 
yields  acetylene,  ethylenedipiperidine,  and  1-hydroxyethylpiperidine. 
Ethylenedipiperidine,  C12H24lSr2  (Briihl,  Ber.,  1874,  4,  738),  boils  at 
263°  under  745  mm.  pressure  and  is  easily  soluble  in  alcohol  or  ether. 
The  picrate,  C12H24N2,2CfiIIg07N3,  crystallises  in  long,  rhombic 
needles,  decomposes  at  225°,  and  is  soluble  in  250  parts  of  boiling,  or 
in  2300  parts  of  water  at  15°.  The  aurichloride  forms  prismatic 
crystals  and  decomposes  at  about  207° ;  the  platinichloride, 
C12H24N2,H2PtCl6,  crystallises  in  glistening,  monoclinic  leaflets  and 
decomposes  at  255°.  The  base  reacts  with  ethylene  dibromide  to 
form  a  quaternary  salt,  which  on  conversion  into  the  corresponding 
chloride  is  found  to  be  identical  with  diethylenedipiperidinium 
chloride  formed  from  1- chloroethylpiperidine.  Contrary  to  Marck¬ 
wald  and  Frobenius’s  statement,  the  chloride  remains  unchanged  when 
heated  with  concentrated  hydrochloric  acid  at  100°  for  two  hours. 

G.  Y. 


Constitution  of  Histidine.  F.  Knoop  and  Adolf  Windaus 
( Beitr .  chem.  Physiol.  Path.,  1905,  7,  144—147). — Glyoxaline- 4- 
NH'CH 

propionic  acid ,  ^ _ ^>C*CH2*CH2*C02H,  maybe  synthesised  by  the 

action  of  formaldehyde  and  ammonia  on  Wolff’s  glyoxylpropionic  acid 
(Abstr.,  1891,  416).  It  crystallises  from  dilute  acetone  in  rectangular 
plates,  decomposes  at  208 — 209°,  is  readily  soluble  in  water,  less 
readily  in  alcohol,  and  is  insoluble  in  ether  or  acetone.  The  phospho- 
tungstate  decomposes  at  a  temperature  above  300°  ;  the  nitrate  crys¬ 
tallises  in  six-sided  plates,  is  insoluble  in  ether,  and  decomposes  at 
143— -148°;  the  platinichloride  crystallises  in  yellowish-red  cubes 
somewhat  readily  soluble  in  hot  water,  and  melts  and  decomposes  at 
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209°.  The  hydrochloride  and  hydriodide  are  readily  soluble  and  the 
mercuric  and  silver  salts  insoluble.  The  copper  salt  crystallises  from 
hot  water  in  small  blue  needles  The  same  acid  may  be  obtained  by 
the  reduction  of  Frankel’s  hydroxydiaminohistidine  (Abstr.,  1903,  i, 
650)  with  red  phosphorus  and  concentrated  hydriodic  acid  at  150°. 
This  method  of  formation  is  an  additional  argument  in  favour  of 
Pauly’s  conclusion  that  histidine  is  an  a-amino-/3-glyoxaline-4-propionic 
acid  (Pauly,  Abstr.,  1904,  i,  1068).  J.  J.  S. 

Compound  of  Pyramidone  with  Mercuric  Chloride.  Charles 
Astre  and  G.  Becamel  {Bull.  Soc.  chim .,  1905,  [iii],  33,  1084 — 1087). 
— When  a  solution  of  mercuric  and  sodium  chlorides  in  water  is  added 
to  a  solution  of  pyramidone  in  water,  a  precipitate  of  an  additive 
compound  of  pyramidone  (1  mol.)  with  mercuric  chloride  (1  mol.)  is 
formed.  This  melts  at  157 — 158°  and  is  soluble  in  alcohol,  ether,  or 
acetone.  Its  reactions  with  a  number  of  reagents  are  given  in  the 
original.  When  the  precipitation  takes  place  in  presence  of  hydro¬ 
chloric  acid,  the  hydrochloride  of  the  additive  compound  separates.  It 
melts  at  197 — 198°  and  is  slightly  soluble  in  alcohol  or  ether,  more  so 
in  acetone  or  water.  These  substances  appear  to  be  similar  in  consti¬ 
tution  to  the  antipyrine  compounds  described  by  Schuyten  (Abstr., 
1898,  i,  452)  and  unlike  those  obtained  by  Ville  and  Astre  (Abstr., 
1900,  i,  362,  411).  T.  A.  H. 


Pyrimidines  :  5- Amino  -  6  -  oxy  -  2  -  ethylthiolpyrimidine.  XI. 

Treat  B.  Johnson  ( Amer .  Chem.  J .,  1905,  34,  191 — 204).' — By  the 
condensation  of  ethyl  formate  with  ethyl  carbethoxyaminoacetate  in 
presence  of  sodium,  the  sodium  derivative  of  ethyl  formylcarbethoxy- 
aminoacetate  is  produced,  which,  when  added  to  an  aqueous  solution  of 
i^-ethylthiocarbamide,  yields  traiXis-a-carbethoxyamino-f3-\l/-ethylthiocarb - 
amideacrylic  acid ,  C02Et*NH*C(C02H)ICH*AIC(SEt)*]NH2,  which  crys¬ 
tallises  from  hot  water  in  colourless,  microscopic  prisms  and  decom¬ 
poses  at  259° ;  a  yield  of  40 — 46  per  cent,  of  the  theoretical  was 
obtained.  When  this  compound  is  dissolved  in  warm  acetic  anhydride, 
it  is  converted  into  ^>-carbethoxyamino-d -oxy -2-ethyl  thiolpyrimidine , 

00  Et)^^^  which  crystallises  in  prisms  and  melts 

at  189—190°.  If  either  the  acid  or  the  pyrimidine  just  described 
is  boiled  with  solution  of  sodium  hydroxide,  §-amino-d-oxy-2-ethyl- 

thiolpyrimidine ,  is  obtained,  which  crystallises 

from  hot  water  in  groups  of  radiating  needles  and  melts  at  160°. 
When  the  trans-sidd  is  boiled  with  dilute  sodium  hydroxide  and  the 
product,  after  being  acidified  with  nitric  acid,  is  treated  with  solution 
of  silver  nitrate,  the  di-silver  salt  of  5-carboxylamino-^-hydroxy2- 

^CH,  is  produced  as 


ethylthiolpyrimidine ,  17  ^  \ . 


'N 

C(OAg)-C(NH-C02Ag) 


an  amorphous  precipitate. 

d-Ghloro-b-phosphoryldichloroamino-2-ethylthiolpyrimidine , 

•C(SEt)  ^CH, 


N< 


CC1  •  C  (NH  •  POCl2  y 
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obtained  by  the  action  of  phosphorus  oxychloride  on  5-amino-6-oxy- 
2-ethylthiol pyrimidine,  is  a  yellow,  crystalline  substance  which  de¬ 
composes  at  about  247 — -250°.  When  this  compound  is  heated  with 
alcoholic  ammonia  at  160 — 165°  for  three  hours,  §-chloro-5-phosphoryltri- 

am%no-2  ethylthiolpyrxmidxne,  "^^^C01*0[NH*P0(NH  )  is 

formed,  which  has  a  green,  metallic  appearance,  sinters  at  about  258°, 
decomposes  at  290 — 300°,  and  is  insoluble  in  water  or  the  usual 
organic  solvents. 

When  5-benzoylamino-2-ethylthiol-6-oxypyrimidine  (Johnson  and 
Clapp,  Abstr.,  1904,  i,  820)  is  boiled  with  solution  of  sodium  hydroxide, 
the  sodium  salt  of  a -benzoylamino-fi-\\i-ethylthiolcarbamideacrylic  acid , 
NH2*C(SEt):N*CH:C(NHBz)*C02Na, 
is  obtained,  which  crystallises  in  needles,  melts  and  decomposes  at 
124 — 125°,  and  is  reconverted  by  acids  into  the  pyrimidine. 
5~Benzylideneamino-§-oxy-2-ethylthiolpyrimidine , 


^CO-C(N:CHPhr  ’ 

prepared  by  the  action  of  benzaldehyde  on  5-amino-6-oxy-2-ethylthiol- 
pyrimidine,  crystallises  from  benzene  in  plates  or  prisms  and  melts  at 

185—187°. 

5  -  Benzoylamino  -  2  -  thion-  6 -oxy pyrimidine,  N  H<Cqq  .  q  ^ 

obtained  by  the  action  of  thiocarbamide  on  the  sodium  derivative  of 
ethyl  hydroxymethylenehippurate,  crystallises  in  plates,  decomposes  at 
300 — 310°,  and  is  insoluble  in  water  or  alcohol. 

[By  S.  H.  Clapp.] — By  the  action  of  phosphorus  oxychloride  on 
5-benzoylamino-2-ethylthiol-6-oxypyrimidine,  2-ethylthiol-b  :  Q-p-phenyl- 

P.  Q 

oxazolinepyrimidine ,  SEt»C<^  I  ^>CPh,  is  produced  as  a  white, 

:N*C.fcL.C*-N 


crystalline  solid,  which  melts  at  108 — 109°  and  is  reconverted  by 
hydrochloric  acid  into  the  original  pyrimidine ;  the  hydrochloride  melts 
and  decomposes  at  147°.  E.  Gr. 


Pyrimidines :  Action  of  Aqueous  and  Alcoholic  Ammonia 
and  Aniline  on  some  Halogen-  and  Thiol-pyrimidines.  X. 

Treat  B.  Johnson  and  Karl  O.  Johns  (Amer.  Chem.  J,  1905,  34, 
175 — 191). — 6-A  mino-4:-oxy-2-  rnethylthio  Ipyrimidin  e , 

N<cSvSf>co' 

obtained  by  the  action  of  methyl  iodide  (1  mol.)  on  6-amino-4-oxy- 
2-thiopyrimidine  (Traube,  Abstr.,  1904,  i,  632)  in  presence  of  sodium 
ethoxide  (1  mol.),  crystallises  from  hot  alcohol  in  colourless  plates  and 
decomposes  at  267°.  If  2  mols.  of  methyl  iodide  and  sodium  ethoxide 
are  used,  k-methoxy-§- amino-2 -methylthiol pyrimidine, 

N^C^Me)  — ^>OOMe 

is  produced,  which  crystallises  from  alcohol  in  long  prisms  and  melts 
and  decomposes  at  256°.  5-Bromo-§-amino-k-oxy-2-methylthiolpyrimx- 

dine ,  crystallises  in  slender  prisms,  becomes 
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brown  above  200°,  and  does  not  melt  below  300°.  §-Amino-i-oxy- 

2  ethylthiolpyrimidine,  q prepared  in  the  same 

manner  as  the  corresponding  methyl  derivative,  crystallises  from  water 
in  long,  slender  prisms,  is  very  soluble  in  alcohol,  and  melts  at  2 1 6 — 2 1 7°. 

4-Ch!oro-6-amino-2-methylthiolpyrimidine,  which  was  first  obtained 
by  Wheeler  and  Jamieson  (Abstr.,  1904,  i,  940)  by  heating  4  :  6-di- 
chloro-2-methylthiolpyrimidine  with  alcoholic  ammonia,  can  be  pre¬ 
pared  more  easily  by  the  action  of  phosphorus  oxychloride  on  6-amino- 
4-oxy-2-methylthiolpyrimidine.  When  this  chloro-compound  is 
heated  with  concentrated  aqueous  ammonia  at  185 — 195°  for  five  hours, 
4  :  6-diamino-2-methylthiolpyrimidine  (Wheeler  and  Jamieson,  loc.  cit.) 
is  formed,  which  is  very  stable  and  can  bo  heated  with  a  concentrated 
solution  of  ammonia,  either  aqueous  or  alcoholic,  at  205 — 215°  without 
change.  4  C hloro-6-bromo-Q -amino  2-methylthiolpyrimidine, 

- N>CC1 

^^C(NH2)-CBr^UUij 

obtained  by  the  action  of  bromine  on  4-chloro-6-amino-2-methylthiol~ 
pyrimidine,  melts  at  165°  and  is  sparingly  soluble  in  water  ;  its  hydro- 
bromide  melts  at  180—190°  and  decomposes  at  208°.  When  this 
compound  is  heated  with  aqueous  ammonia  for  four  hours  at  150 — 160°, 
b-bromo-i  :  b-diamino-2-methylthiolpyrimidine , 

-j^^-C(SMe) - ^>C*NH 

*  ^C(NH2)— M2’ 

is  produced,  which  crystallises  from  hot  water  in  large  prisms  and 
melts  at  192°.  This  substance  is  not  obtained  if  alcoholic  ammonia 
is  substituted  for  the  aqueous  solution,  and  it  is  very  stable  in 
contact  with  either  aqueous  or  alcoholic  ammonia  at  200 — 210°. 

5-Bromo-§-amino-2-thionA-oxypyrimidine ,  )•  CHBi^^’ 

obtained  by  the  action  of  bromine  on  6-amino-2-thion-4-oxypyrimidine, 
forms  granular  crystals,  does  not  melt  below  300°,  and  is  sparingly 
soluble  in  acetic  acid  and  insoluble  in  water. 

When  4-chloro-6-amino-2-methylthiolpyrimidine  is  heated  with 
aniline  (1  mol.),  b-amwio-i-anilino-S-methylthiolpyrimidine, 

in^C(NH2)*CH^u 

is  produced,  which  crystallises  from  benzene  in  groups  of  microscopic 
prisms  and  melts  at  124°  ;  the  dihydrochloride  melts  and  decomposes  at 
121°.  If  2  mol s.  of  aniline  are  employed,  b-amino-2  :  4 -dianilinopyrimi- 

dine ,  1s  formed,  which  melts  at  65 — 70° 

and  is  extremely  soluble  in  the  ordinary  organic  solvents ;  the  sulphate 
melts  and  decomposes  at  190—193°.  b-Bromo-§-amino-k-\)-bromo- 

anilino-2-methylthiolpyrimidine ,  ^^0(^11^) Qj^^C*NH*C6H4Br, 

obtained  by  the  action  of  bromine  on  6-amino-4-anilino-2“methyl- 
thiolpyrimidine,  crystallises  in  long,  slender  prisms  and  melts  at  202° ; 
the  hydrobromide  decomposes  at  290°.  This  compound  is  also  produced 
when  4-chloro-5-bromo-6-amino-2-methylthiolpyrimidine  is  heated  with 
p-bromoaniline. 
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k-Chloro-b-bromo-S-amino-Z-oxypyrimidine,  N )•  CBr^CClj 

formed  by  the  action  of  bromine  on  4-chloro-6-amino-2-oxypyrimidine, 
crystallises  from  hot  water  in  groups  of  microscopic  prisms,  becomes 
brown  at  210°,  and  decomposes  at  about  230°  ‘  the  hydrobromide 
decomposes  at  230—240°. 

6-Chloro-2-ethylthiolpyrimidine  is  unaffected  by  aqueous  ammonia 
at  140 — 150°,  but  when  heated  with  the  reagent  at  185 — 195°  is  con¬ 
verted  into  2  ;  6-diaminopyrimidine.  When  6-chloro-5-bromo-2-etbyl- 
thiolpyrimidine  (Wheeler  and  Johnson,  Abstr.,  1904,  i,  625)  is  heated 
with  aqueous  ammonia  at  140 — “150°or  at  185  — 195°,  5 -bromo- 6-amino- 
2-ethylthiolpyrimidine  is  produced.  E.  G. 

Condensation  of  Ethyl  Acetoacetate  with  Phenylmethylpyr- 
azolone  and  the  Products  formed  by  the  Action  of  Hydrazine 
and  of  Phenylhydrazine  on  Dehydracetic  Acid.  Bobert  Stoll£ 
( Ber 1905,  38,  3023—3032.  Compare  Knorr,  Abstr.,  1887,  678). — 
A  condensation  product,  016H1803N2,  of  ethyl  acetoacetate  and  phenyl- 
methyl  pyrazolone  is  formed  when  the  two  substances  are  mixed,  the 
water  formed  removed,  and  the  mixture  then  heated  on  the  water-bath 
for  several  hours.  It  is  always  accompanied  by  Knorr’ s  lactone, 
melting  at  145°,  and  crystallises  from  alcohol  in  glistening,  yellow 
needles  melting  at  98°  and  readily  soluble  in  ether,  alcohol,  or  benzene. 
When  heated  at  150°,  it  loses  alcohol  and  yields  Knorr’s  lactone. 
With  nitrous  acid,  it  yields  an  isom^raso-derivative,  C16H1)r04N3,  which 
crystallises  from  alcohol  in  slender,  orange-red  needles,  melting  and 
decomposing  at  about  198°.  A  silver  derivative,  016H1604N3Ag,AglSr03, 
has  been  prepared.  When  hydrolysed  with  2  per  cent,  aqueous  sodium 
hydroxide,  the  condensation  product  yields  Knorr’s  l-phenyl-3-methyl- 
4-wopropylene-5-pyrazolone.  When  ethylated,  the  product  yields  the 
ethoxy  pyrazolone  derivative,  C18H2203lSr2,  which  crystallises  from  alcohol 
in  glistening,  hard  prisms,  melting  at  117°,  and  is  soluble  in  organic 
solvents,  but  insoluble  in  alkalis  or  acids.  The  reactions  of  the  con¬ 
densation  product  agree  with  either  the  formula 

CMe’N 

C02EfCH,CMe:C<^|ph 

CMe!N 

or  the  tautomeric  formula  C02Et*CH!CMe*CH<^\_  ’  . 

UO — JN  Jr  n 

To  Knorr’s  lactone,  melting  at  145°,  is  attributed  the  constitutional 

CH:CMe-C-CMe^XT 
formula  I  1 1  . 

10  COO - C-KPh 

Ethyl  ethylacetoacetate  and  phenylmethylpyrazolone,  when  heated 
at  160°,  yield  a  lactone ,  016H1602K2,  which  crystallises  in  colourless 
needles  melting  at  142°. 

The  phenylhydrazone  of  dehydracetic  acid  (Perkin,  Trans.,  1887, 
51,  494),  when  heated  with  ether  and  acetyl  chloride  or  with  alcohol 
and  concentrated  hydrochloric  acid,  yields  a  product , 

CH<CO-C*CMe^XT 

1 1  ii 

CMe-O-ONPli 

isomeric  with  Knorr’s  lactone.  It  crystallises  in  slender  needles, 
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melts  at  158°,  and  is  insoluble  in  acids  and  alkalis.  Mohr's  phenyl- 
methylpyrazylphenylmethylpyrazolone  melting  at  260°  is  usually 
formed  as  a  by-product  (this  vol.,  i,  676). 

Dehydracetic  acid  and  hydrazine  hydrateVeact,  yielding  the  hydrazone , 
C8H10O3N'2.  This  crystallises  in  slender  needles,  turns  yellow  at  150°, 
melts  and  decomposes  at  208°,  dissolves  in  hot  water,  dilute  acids,  and 
alcohol,  and  reduces  ammoniacal  silver  nitrate.  Its  benzylidene  deriv¬ 
ative,  C15H1403N2,  crystallises  in  yellowish-green  needles  and  melts 
at  191°. 

The  hetazine ,  C16Hu06N2,  is  formed  as  a  by-product  in  the  prepara¬ 
tion  of  the  hydrazone,  and  is  also  formed  when  acid  solutions  of  the 
latter  are  heated.  It  crystallises  from  acetic  acid  in  yellowish-green 
needles,  melts  at  265°,  dissolves  sparingly  in  hot  alcohol,  and  is  in¬ 
soluble  in  water,  ether,  or  dilute  acids. 

7  7  7  7  CMe*  CHx  nTT/CMe:N 

razylmethylpyrazolone ,  H. _ nh>C’CH^Cq_^h’  ob¬ 

tained  by  the  action  of  an  excess  of  hydrazine  hydrate  on  dehydracetic 
acid,  melts  at  260°,  and  is  soluble  in  alcohol  and  in  alkalis.  The 
silver  salt  has  been  prepared.  J.  J.  S. 


Azine  of  Ethyl  Acetoacetate.  Ludwig  Wolff  ( Ber 1905,  38, 
3036—3041.  Compare  Abstr.,  1904,  i,  722,  and  Stolle,  preceding 
abstract). — Ethyl  Z-methylpyrazolone-k-\§opropylenecarboxylate , 

OMp’N  * 

COEt-CH:CMe-CH<co_^H, 

is  formed  together  with  methylpyrazolone  by  the  action  of  dilute 
ammonia  on  ethyl  azoacetoacetate,  also  when  the  azine  is  boiled  with  50 
per  cent,  alcohol,  but  most  readily  by  the  action  of  aqueous  sodium 
hydroxide  on  a  mixture  of  methylpyrazolone  and  ethyl  acetoacetate.  It 
forms  minute  crystals  from  alcohol,  dissolves  in  sodium  carbonate 
solution  and  also  in  dilute  hydrochloric  acid,  and  gives  a  red  colora¬ 
tion  with  ferric  chloride.  When  rapidly  heated,  the  ester  decomposes 
at  about  186°,  yielding  ethyl  alcohol  and  the  lactone, 

CHICMe-C-CMe^ 

I  "  >N, 


COO - C-ISTH 


The  same 
160 — 180°. 


which  corresponds  with  Knorr's  lactone  melting  at  145°. 
lactone  is  formed  when  ethyl  azoacetoacetate  is  heated  at 
or  when  molecular  quantities  of  methylpyrazolone  and  ethyl  acetoace¬ 
tate  are  heated  at  160—180°  (compare  Kosengarten,  Abstr.,  1894,  i, 
546).  When  hydrolysed  with  cold  sodium  hydroxide  solution,  it  yields 
3-methylpyrazolone-k-isopropylenecarboxylic  acid , 

CTMVN'  * 

co2H,cH*cMe:cn<  ‘  i  ; 

2  ^CO — NH 

this  melts  at  145°,  dissolves  sparingly  in  water,  alcohol,  or  ether,  but 
readily  in  sodium  carbonate  or  10  per  cent,  hydrochloric  acid.  An 

CMeIN  * 

isomeric  acid ,  CO^H’CH^CMelC^^Q  jm  9  melting  at  131°,  is 

formed  by  the  action  of  cold  10  per  cent,  sodium  hydroxide  on  ethyl 

*  The  position  of  the  double  linking  in  the  side  chain  has  not  been  determined 
With  certainty. 
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azoacetoacetate.  It  is  somewhat  more  stable  than  its  isomeride,  but 
both  are  decomposed  into  carbon  dioxide  and  3  methyl -i-isopropylene- 
pyrazolone ,  C7H10ON2.  The  same  products  are  formed  when  the  acid 
melting  at  145°  is  heated  with  alcohol  or  water  at  60 — 70°.  The 
pyrazolone  derivative  crystallises  from  alcohol  in  colourless  prisms 
melting  at  223 — 224°.  It  gives  the  ferric  chloride  reaction,  and  may 
be  synthesised  from  acetone  and  methylpyrazolone  in  sodium  carbonate 
solution. 


Methylpyrazolone  and  acetylacetone  yield  the  product , 


N  :CMe 
NH-GO 


>C:CMe-CH2-CMe:C< 


CMeIN 
CO— NH 


melting  at  206°.  It  is  insoluble  in  alkalis  and  gives  no  coloration 
with  ferric  chloride.  J.  J.  S. 


Dibydroazines.  Oscar  Hinsberg  (Ber.f  1905,  38,  2800 — 2803. 
Compare  Hinsberg  and  Garfunkel,  Ab3tr,,  1897,  i,  123;  Tichwinsky 
and  Wolochowitsch,  this  vol.,  i,  383). — Hinsberg  and  Garfunkel’s 
s-diacetyldihydrophenazine  is  obtained  when  the  monoacetyl  compound 
is  boiled  for  some  time  with  acetic  anhydride.  It  would  thus  appear 
that  the  primary  dihydro-derivative  has  the  unsymmetrical  structure 
and  yields  a  monoacetyl  derivative,  but  that  on  further  acetylating  mole¬ 
cular  rearrangement  occurs,  and  the  5-diacetyl  compound  is  obtained. 

C6H4<5>C6H4  ->  CfiH5<^>C(;H4 

->■  C6H5<^>C6H4  Ct!H4<NAc>CijH. 

This  is  used  in  support  of  the  view  of  the  quinonoid  structure  of 
phenazine  and  similar  compounds  (compare  Abstr.,  1902,  i,  238). 

J.  J.  S. 

Dihydrophenazine.  Wladimir  G.  Schaposuhnikoff  (J.  Buss. 
Fhys.  Ckem.  Soc.,  1905,  37,  567 — 568). — The  author  objects  to  the 
unsymmetrical  structure  for  phenazine  given  by  Tichwinsky  and 
Wolochowitsch  (this  vol.,  i,  383),  the  results  obtained  by  the  latter 
giving  no  definite  indications  on  this  head.  Further,  scarcely  any 
analogy  exists  between  the  properties  of  the  indulines  and  safran* 
ines  and  those  of  phenazine,  the  known  properties  of  which  do  not 
support  a  quinonoid  structure.  The  symmetrical  formula  for  phenazine 
gives  a  much  better  explanation  of  the  work  of  Wohl  and  Aue  (Abstr., 
1901,  i,  612),  and  of  Wohl  (Abstr.,  1904,  i,  155),  than  the  unsymme¬ 
trical  one.  T.  H.  P. 


Trihydroxypbenylrosinduline.  Kalle  &  Co.  (D.E.-P.  158101). 
— The  preparation  of  trihydroxyphenylrosinduline  (this  vol.,  i,  554) 
may  be  modified  by  boiling  the  p-aminophenol  and  the  naphthalene  base 
together  in  aqueous  solution  or  suspension  in  a  reflux  apparatus  for 
5 — 6  hours,  A  purer  product  is  obtained  than  when  fusion  is  em¬ 
ployed.  C.  H.  D. 

Unsymmetrical  Safranines.  Philippe  Barbier  and  Paul 
Sisley  (Bull.  Soc.  chim 1905,  [iii],  33,  995 — 998.  Compare  Barbier 
and  Vignon,  Abstr.,  1888,  54,  141,  688). — Safranines  are  generally 
represented  as  having  symmetrical  constitutions,  which,  however, 
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does  not  agree  always  with  their  properties.  That  im symmetrical 
safranines  may  exist  is  shown  by  the  formation  of  phenosafranine  by 
the  oxidation  of  a  mixture  of  2  : 4'-diaminodiphenylamine  and  aniline 
hydrochlorides  by  potassium  dichi  ornate  in  neutral  solution.  It  must 
have  the  unsymmetrical  formula 


n=c-ch:ch 
0  4Nn(c6h4-  nh2)-c:ch-c:nh’ 

as  the  similar  oxidation  of  a  mixture  of  2:4:  4/-triaminodiphenylamine 


and  aniline  hydrochlorides  leads  to  the  formation  of  Ris’  aminopheno- 

,  .  ch:ch - c*n===ii====c*ch:ch  /a,a 

saframne,  ^ -  N(06H4- NHs)*C:CtL-6:NJEI  (Abstr’’ 
i,  148).  The  amino-group  introduced  by  the  aniline  must  assume, 
therefore,  the  jt?ara-position.  G.  Y. 


Condensation  of  Ethyl  Succinylsuccinate  with  Guanidine. 
Derivative  of  1 :3:6:8-Naphthatetrazine,  a  New  Heterocycloid, 
Marston  T.  Bogert  and  Arthur  Wayland  Dox  (J.  Amer.  Chem.  Soc ., 
1905, 27,  1127 — 1 140). — Ethyl ^-diaminoterephthalate  was  prepared  by 
Baeyer’s  method  (Abstr.,  1886,  i,  445),  which  consists  in  converting 
ethyl  succinylsuccinate  into  the  di-imine,  and  oxidising  the  latter  with 
bromine.  The  di-imine  melts  at  177 — 178°,  and  not  at  181°,  as  stated 
by  Baeyer.  When  the  ester  was  treated  with  acetic  anhydride,  it 
dissolved,  but  no  acetyl  derivative  could  be  isolated.  The  ester  reacts 
with  phenylcarbimide  and  with  phenyltbiocarbimide  to  form  com¬ 
pounds  which  in  general  behaviour  resemble  the  naphthatetruzine  deriv¬ 
ative  described  later.  The  product  obtained  with  phenylthiocarbimide 
is  yellow  and  very  sparingly  soluble  in  water  or  alcohol,  but  dissolves 
more  readily  in  phenol,  aniline,  pyridine,  or  quinoline  to  form  solutions 
with  a  yellowish -green  fluorescence. 

Ethyl  succinylsuccinate  does  not  react  with  carbamide  or  with 
phenylcarbimide.  When  the  ester  is  heated  with  an  alcoholic  solution 
of  guanidine  thiocyanate  or  acetate  in  presence  of  sodium  ethoxide,  a 
yellowish-white  precipitate  is  produced  which  is  insoluble  in  water  and 
most  organic  solvents,  but  is  slightly  soluble  in  alcohol.  This  com¬ 
pound  is  a  derivative  of  1:3:6: 8-naphthatetrazine,  and  has  the 


formula 


N-C0-CH*CH9*C==N-C-NHo 

ii  I  2  I  II  2  or 

c--n:c— ch0-ch*con 


nh2-  c--n:c— ch2-ch  •  con 

nh:co-ch-ch2*c==n-c  :nh 

nh: c — n:c-ch2 — ch •  co  *nh  * 

When  heated,  it  does  not  melt,  but  ammonia  is  evolved,  and  the  mass 


becomes  charred.  The  hydrochloride  and  sulphate  are  described.  The 
sodium  derivative  crystallises  with  6H20,  and  is  strongly  fluorescent  ; 
the  potassium  derivative  was  also  prepared.  E.  G. 


The  Pyrrole-blue  Group.  Carl  Liebermann  and  G.  Hase 
(. Ber.j  1905,  38,  2847 — 2853.  Compare  Liebermann  and  Mauthner, 
Abstr.,  1904,  i,  684  ;  Ciamician  and  Silber,  Abstr.,  1884,  740  ;  Meyer 
and  Stadler,  ibid.,  1045). — Pyrrole-blue  A,  C24H18OsN4,  is  obtained 
as  a  blue  precipitate  when  5  grams  of  freshly  distilled  pyrrole 
are  added  to  10  grams  of  isatin  dissolved  in  54  litres  of  water  con- 

vol.  lxxxvui.  i.  3  o 
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taining  50  grams  of  concentrated  sulphuric  acid,  and  cooled  to  5° 
with  ice.  The  dry  powder  has  an  indigo-blue  colour,  cannot  be  purified 
by  recrystallisation,  and  dissolves  in  concentrated  sulphuric  acid  to 
form  a  violet  solution  which  becomes  bluish-black.  When  dissolved  in 
pyridine  and  boiled  with  acetic  anhydride,  it  yields  only  6 — -12  per  cent, 
of  a  derivative  which  is  probably  acetylpyrr  ole-blue  B,  C24H10O2N4Ac2, 
derived  from  a  small  quantity  of  pyrrole-blue  B  present  in  the  precipi^ 
tate.  It  forms  glistening,  golden,  microscopic  needles,  is  soluble  in  hot 
pyridine  or  hot  glacial  acetic  acid  forming  blue  solutions,  and  dissolves 
in  cold  concentrated  sulphuric  acid  to  form  a  rosaniline-red  solution 
which  becomes  blue ;  on  immediate  addition  of  water,  the  sulphuric 
acid  solution  deposits  the  unchanged  acetyl  derivative,  but  after  the 
colour-change  has  taken  place  the  precipitate  consists  of  acetylpyrrole - 
blue-l$-disulphonic  acid,  C28H90O4N4(SO3H)2.  On  evaporation  of  its 
blue,  aqueous  solution,  this  is  obtained  as  a  copper-coloured  filament 
on  the  glass  walls  of  the  vessel.  It  dyes  silk  blue  in  aqueous  solution, 
and  forms  a  barium  salt,  C28H20O4N4(SO3)2Ba,  on  addition  of  barium 
chloride  to  its  slightly  ammoniacal  solution.  On  warming  the  original 
sulphuric  acid  solution  on  the  water-bath,  a  higher  sulphonic  acid ,  which 
is  red  and  more  easily  soluble,  is  formed. 

Pyrrole-blue  B,  C24H1802N4,  is  formed  when  a  solution  of  0*75  gram  of 
pyrrole  in  10  c.c.  of  glacial  acetic  acid  is  added  to  a  mixture  of  100  c.c. 
of  a  1  per  cent,  solution  of  isatin  in  glacial  acetic  acid  and  40  c.c.  of 
15  per  cent,  sulphuric  acid,  cooled  to  0°  by  ice- water  ;  after  five  minutes, 
10  c.c.  of  ice- water  are  added  and  the  product  filtered.  After 
boiling  the  dried  precipitate  3  to  4  times  with  pyridine,  it  is  obtained 
as  a  glistening  powder  resembling  cantharidin ;  it  is  less  soluble  than 
the  A-blue,  forms  blue  solutions  in  boiling  glacial  acetic  acid  or 
pyrrole,  and,  with  concentrated  sulphuric  acid,  gives  a  violet-red 
coloration  which  becomes  blue,  and  on  addition  of  water  deposits 
pyrrole -blue^-disulphonic  acid ,  C24H1602N4(S03H)2. 

Bromo-,  dibrorno-,  and  nitro-isatins  form  metallic,  blue  derivatives 
with  pyrrole  more  easily  than  does  isatin. 

Tetrabromopyrr ole  blue,  C24H140.2N4Br4,  formed  from  dibromoisatin, 
is  only  sparingly  soluble  and  reacts  slowly  with  concentrated  sulphuric 
acid. 

1-Ethylpyrrole,  1 -acetylpyrrole,  indole,  furfuraldehyde,  and  pyro- 
mucic  acid  do  not  form  blue  derivatives  with  isatin. 

Schotten’s  isatin-blue  from  dipiperidylisatin  (Abstr.,  1891,  928, 
1491)  is  not  identical  with  Meyer’s  pyrrole-blue,  as  it  gives  a 
yellowish-brown  coloration  with  concentrated  sulphuric  acid. 

Gr.  Y. 

Reduction  of  Hydroxyazo-compounds  to  Aminophenols  by 
Phenylhydrazine.  Giuseppe  Oddo  and  Ernesto  Puxeddu  (Ber., 
1905,  38,  2752 — 2755). — The  reduction  of  hydroxyazo-compounds  to 
aminophenols  by  means  of  phenylhydrazine  proceeds  in  accordance 
with  the  scheme  OH'R'NINPh  4-  2NHPh*NH2  —  OH'R’NH^  + 
H2NPh  +  2C6H6  -f  2H2,  where  R  represents  an  aromatic  group. 

When  benzeneazo-eugenol  is  heated  with  phenylhydrazine  at 
110 — 200°,  5-amino-eugenoi,  melting  at  110°,  is  formed.  Similarly, 
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benzeneazo-/>-cresol  was  reduced  to  the  corresponding  aminocresol, 
benzeneazocarvacrol  to  aminocarvacrol,  and  benzeneazophenol  to 
jo-aminophenol.  A.  McK. 

Velocity  of  Decomposition  of  ^-Nitrobenzenediazonium 
Chloride.  Reply  to  Cain.  Carl  Schwalbe  ( Ber.,  1905,  38, 
3071 — 3076.  Compare  this  vol.,  i,  618,  and  Cain,  ibid.,  724). — 
Further  experiments  confirm  the  view  that  the  stability  of  the 
diazonium  salt  is  decreased  by  the  presence  of  free  nitrous  acid,  by 
a  high  degree  of  concentration,  by  absence  of  mineral  acids,  and  by 
the  action  of  light.  On  the  other  hand,  the  stability  is  increased  by 
excess  of  mineral  acids  or  of  mineral  salts. 

Full  details  of  the  method  of  titration  of  diazonium  salts  with 
/3-naphthol  are  given.  J.  J.  S. 

Reducing  Action  of  Organo -magnesium  Compounds.  Habt- 
wig  Franzen  an<l  W.  Deibel  (Ber.,  1905,  38,  2716 — 2718). — Hydrazo- 
benzene  is  formed  by  the  action  of  magnesium  ethyl  bromide  on  azo¬ 
benzene,  thus :  NPhiJSTPh  4-  2MgEtBr  =»  MgBr*NPh*NPh*MgBr  +  C4H10 
and  MgBr-NPh-NPh-MgBr  +  2H20  =  NHPh-NHPh  +  2MgBr-OH. 
jo-Azotoluene  is  reduced  to  y>-hydrazotoluene  in  a  similar  manner.  Benzyl- 
benz)  lidenehydrazine  is  formed  in  similar  manner  from  magnesium 
phenyl  bromide  and  benzaldazine ;  it  was  identified  by  means  of  its 
hydrochloride.  A.  McK. 

Nitroderivatives  of  Orange  IV.  I  and  II.  Paul  Juillaud 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  974 — 987,  987 — 994). — The  dyes 
obtained  by  nitration  of  orange  IV  (anilinobenzeneazobenzene-y>- 
sulphouic  acid)  may  be  divided  into  two  classes  :  those,  such  as  Indian 
yellow  15  and  curcumine,  which  give  orange  to  golden-yellow  colours  ; 
and  those,  such  as  Indian  yellow  25  and  citronine,  which  dye  wool  and 
silk  lemon-yellow  shades.  The  dyes  of  the  former  group  consist  of 
mixtures  of  salts  of  three  mononitro-derivatives  of  orange  IV,  along 
with  op-  and  py/-dinitrodiphenylamines ;  those  of  the  latter  group 
contain  salts  of  dinitro-  and  trinitro-derivatives  of  orange  IV,  along 
with  dinitro-,  trinitro-,  and  sometimes  a  little  tetranitro-diphenyl- 
amines.  The  shade  of  yellow  is  influenced  by  the  number  of  nitro- 
groups  introduced  into  orange  IV,  but  not  by  the  p  sitions  which 
they  assume.  Only  those  nitro -derivatives  which  are  soluble  in  water 
are  of  value  as  dyes.  When  orange  IV  is  treated  with  1*5  mols.  of 
nitric  acid  in  cold  glacial  acetic  acid  solution,  the  principal  product  is 
p -nitroanilinobenzeneazobenzenesulphonic  acid, 

N02*C(JH4,NH'C6H4*]Sr2’C6H4‘S03H. 

This  is  purified  by  successive  treatment  with  cold  glacial  acetic  acid 
and  warm  toluene,  and  finally  by  conversion  into  the  ammonium  or 
potassium  salt.  These  crystallise  from  dilute  ammonium  or  potassium 
chloride  solutions  in  yellow  needles,  and  yield  the  acid  when  treated 
with  dilute  hydrochloric  acid.  The  sodium  salt,  C18H1405N4SNa,2H20, 
crystallises  in  yellow  needles  and  is  moderately  soluble  in  cold  water. 
The  acidlTrms  a  black,  crystalline  crust  and  is  insoluble  in  cold  water, 
but  dissolves  in  boiling  water  to  form  a  yellow  solution  which,  on 
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addition  of  hydrochloric  or  sulphuric  acid,  gives  a  bluish-black  solution 
and  precipitate.  With  sodium  nitrite,  the  acid  forms  a  pale  yellow 
nitrosoamine  which  is  only  sparingly  soluble,  and  on  nitration  in  the 
cold  yields  dinitrodiphenylnitr.osoamine.  With  nitric  acid  in  acetic 
acid  solution,  the  potassium  salt  forms  />-nitroanilino-o-nitrobenzene- 
azobenzenesulphonic  acid  and  £>//-dinitrodiphenylamine. 

o -Nitroanilinobenzeneazobenzenesulphonic  acid , 

m/C6H4^H*C6H4*N2-C6H4vS03H, 

and  k-anilino ■  3-nitrobenzeneazobenz°nesulphonic  acid , 

C(iTT5-NH-C<^~^>C-N2-C6H4-S03H, 

are  obtained  together  by  nitration  of  orange  IY  with  1  mol.  of  nitric 
acid  in  glacial  acetic  acid  solution  at  10  —20°.  The  product  is  filtered 
and  the  filtrate  treated  with  potassium  chloride,  which  precipitates  the 
potassium  salts  of  the  two  o-nitro-acids  along  with  a  small  quantity 
of  dinitrodiphenylamines,  which  are  removed  by  digestion  with  toluene. 
The  potassium  salts,  which  form  isomorphic,  rhombohedral  crystals,  can 
be  separated  by  fractional  crystallisation  from  dilute  alcohol.  The 
anilino-o-nitro-acid  is  very  soluble  in  water,  from  its  solution  in  which 
it  is  precipitated  on  adding  hydrochloric  or  sulphuric  acid  as  a  brilliant 
yellow  mass,  and  on  treatment  with  nitric  acid  yields  ^>-nitroanilino- 
o-nitrobenzeneazobenzenesulphonic  acid.  The  o-nitroanilino-acid  is 
less  soluble  in  water,  yields  on  addition  of  hydrochloric  or  sulphuric 
acid  to  its  aqueous  solution  a  black  precipitate,  which  redissolves 
to  form  a  violet  solution  in  excess  of  acid,  and  on  nitration  forms 
o-nitroanilino-o-nitrobenzeneazobenzenesulphonic  acid,  o^'-dinitrodi- 
phenylamine,  and  diazobenzenesulphonic  acid. 

When  nitrated  in  acetic  acid  solution,  the  nitroso-derivative  of 
orange  IY  yields  nitroso-4  :  8-dinitro-  and  nitroso-2  :  8-dinitro-orange 
IY  along  with  op-  and  ^/-dinitrodiphenylamines.  After  removal  of  the 
latter  with  excess  of  nitric  acid  and  elimination  of  the  nitroso-groups 
from  the  nitrosodinitro-acids  by  treatment  with  alcoholic  sulphuric 
acid,  the  dinitro-acids  are  converted  into  their  potassium  salts,  which 
are  separated  by  fractional  crystallisation.  The  two  dinitro-acids  are 
formed  along  with  op-  and  ^/-dinitrodiphenylamines  and  diazo¬ 
benzenesulphonic  acid  by  treatment  of  orange  IY  with  2  mols.  of 
nitric  acid  in  acetic  or  aqueous  solution. 


4  :  %-Dinitro-orange  IY  ( k-g~nitroanilino-3-nitrobenzemazobenzenesul - 

phonic  acid),  N02-C6H4-NH-C<^^~7^>C-N2-C6H4-S03H,  crys- 

tallises  in  slender,  microscopic,  yellow  needles  on  addition  of  sulphuric 
acid  to  the  aqueous  solution  of  its  potassium  salt,  C18H1207N5SK,  EJ20. 
This  crystallises  in  scarlet  rhombohedra,  is  easily  soluble  in  boiling, 
but  only  slightly  so  in  cold  water,  and  on  nitration  in  acetic  acid 
solution  yields  2  : 4  :  8-trinitro-orange  IY  and  ojo/Z-trinitrodiphenyl- 
amine.  The  sodium  salt,  ClgH1207N5SNa,H20,  crystallises  in  small, 
orange,  prismatic  needles. 

2  :  'ti-Dinitro-orange  IY  (k-o-nitroanilino-S-nitrobenzeneazobenzenesul- 
phonic  acid), 


CH< 


OH - CH^  .  ^CH 
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crystallises  in  orange  needles,  is  easily  soluble  in  water,  and  forms  a 
potassium  salt,  C]8H1207N5SK,2H20,  which  crystallises  in  red  hakes 
and  is  moderately  soluble  in  boiling  water ;  the  sodium  salt, 
C18H1207N5SNa,3H20,  crystallises  in  long,  thin,  glistening  plates. 
On  nitration,  2  :  8-dinitro-orange  IY  and  its  salts  form  2:4:  8-trinitro- 
orange  IY  and  op//-trinitrodiphenylamine. 

2  :  4 -Dinitro- orange  IY  (op -dinitroanilinobenzeneazobenzenesulphonic 
acid ),  C6H3(N02).2*lSrfI,C6Il4,N3*C6II4*S03lI,H20,  is  formed  by  heating 
ojp'-dinitrobromobenzene  with  sodium  aminobenzeneazobenzene-jp-sul- 
phonate  in  presence  of  sodium  acetate.  It  separates  in  orange 
crystals  on  addition  of  sulphuric  acid  to  the  solution  of  its  sodium 
salt.  This  (3H20)  crystallises  in  orange-red  prisms  ;  the  potassium 
salt  (H20)  crystallises  in  stellate  groups  of  dark  red  prisms  and  is 
easily  decomposed  by  carbon  dioxide ;  the  barium  salt, 

(C18H1207N6S)2Ba,7H20, 

crystallises  in  orange  needles.  When  evaporated  with  hydrochloric 
acid,  these  salts  are  hydrolysed  into  aminobenzeneazobenzenesulphonic 
acid  and  ojp-dinitrophenol.  On  nitration,  the  acid  and  its  salts  yield 
o/^'-trinitrodiphenylamine  and  2:4:  8-trinitro-orange  IY. 

2  :4  \&-Trinitro-orange  IY  (k-o’pdinitroanilino-'d-benzeneazob'mzene- 
sul phonic  acid ), 


no.'0<Sh:o(no®>c-nh'0<S(NO!):c1>c'n>'c«h.'so.h"8h=0 

formed  along  with  o/^y-trinitrodiphenylamine  melting  at  188 — 189°, 
and  oo  jo-trinitrodiphenylamine  melting  at  184°,  by  nitration  of  orange 
IY  or  one  of  its  dinitro-derivatives,  crystallises  in  orange  scales  and 
is  only  slightly  soluble  in  water.  The  potassium  salt  (2H20), 
crystallises  in  microscopic  flakes  and  on  drying  forms  a  brilliant, 
dark  greenish-brown  mass. 

2:4:  S-Trinitro-orange  IY  ( oorp-trinitroanilinobenzeneazobcnzencsul - 
phonic  acid),  C6H2(N02)3,NII,C6H4»!N2*C6II4,S03II,  is  formed  by  the 
action  of  picryl  chloride  on  sodium  aminobenzeneazobenzene-^- 
sulphonate  in  presence  of  sodium  acetate.  It  is  purified  by  recrystal- 
lisation  of  its  sodium  salt  (H20),  and  when  warmed  with  water 
decomposes  into  picric  and  aminobenzeneazobenzenesulphonic  acids. 
The  potassium  salt  (H20)  crystallises  in  yellow  flakes,  and,  when 
treated  with  nitric  acid  in  cold  acetic  acid  solution,  yields  a  substance 
forming  red  crystals  and  picryl-p-nitroaniline.  This,  if  the  reaction 
is  prolonged,  is  further  nitrated  to  pentanitrodiphenylamine  melting 
at  193°.  Gr.  Y. 


Disazo-dyes  from  0- Amino-a-naphthol-3  : 7  disulphonic  Acid. 
K.  Oehler  (D.R.-P.  158147). — Disazo-dyes  resembling  those  prepared 
from  6-amino-a-naphthol-3-sulphonic  acid  (Abstr.,  1904,  i,  809,  and 
this  vol.,  i,  162)  may  be  prepared  from  6 -amino-a-naphthol-3  :  7- 
disulphonic  acid,  obtained  by  heating  /3-naphthyl aminetrisulphonic 
acid  with  sodium  hydroxide  at  190°.  C.  H.  D. 

Nature  of  Chemical  and  Electrical  Stimulation.  II.  The 
Tension  Coefficient  of  Salts  and  the  Precipitation  of  Colloids 
by  Electrolytes.  Albert  P.  Mathews  ( Amer ,  J.  Physiol 1905, 
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14,  203 — 230). — -The  precipitation  of  colloidal  albumin  is  brought 
about  chiefly  by  an  alteration  in  surface  energy,  and  the  precipitating 
power  of  an  electrolyte  is  determined  primarily  by  the  solution 
tensions  of  the  ions ;  ions  of  the  same  sign  dissolve,  and  of  the 
opposite  sign  precipitate,  the  colloid;  their  power  is  inversely  pro* 
portional  to  the  solution  tension.  W.  D.  H. 

The  Physical  Units  of  Proteid  Matter  and  the  part  played 
by  Lime  in  their  Coagulation.  G.  Malfitano  ( Compt .  rend ., 
1905,  141,  503—504). — A  solution  of  proteid  matter  consists  of 
groups  formed  from  complex  organic  matter  associated  with  phosphates 
of  the  alkali  or  alkali  earth  metals  in  an  acid  or  alkaline  medium 
(compare  this  vol.,  ii,  14).  From  such  a  solution  the  proteid  matter  is 
precipitated  by  neutralisation,  the  precipitate  always  containing 
varying  quantities  of  calcium  phosphate.  If,  however,  the  nature  of 
the  groups  is  altered  either  by  prolonged  heating  of  the  acid  or 
alkaline  solution,  or  by  the  action  of  a  diastase,  they  are  no  longer  pre¬ 
cipitated  by  neutralisation,  but  are  by  the  addition  of  large  quantities 
of  a  normal  salt,  and  they  then  contain  acid  or  alkali  phosphates  and 
a  less  quantity  of  calcium  phosphate.  M.  A.  W. 

Solubility  of  Globulin  (Edestin)  in  Salt  Solutions.  Thomas  B. 
Osborne  and  Isaac  F.  Harris  ( Amer .  J.  Physiol. ,  1905,  14, 
151 — 171). — Two  forms  of  solution  result  where  saline  solutions  are 
applied  to  edestin  :  (1)  requires  a  large  amount  of  salt ;  the  edestin  is 
precipitated  unchanged  from  such  a  solution  by  water  or  dilute  acids ; 
(2)  requires  a  small  amount  of  salt ;  from  such  a  solution  the  edestin 
is  not  precipitated  by  the  reagents  mentioned,  and  the  anion  has 
entered  into  combination  with  the  proteid.  Details  are  given  for  a 
large  number  of  salts  and  their  compounds  with  edestin. 

W.  D.  H. 

Composition  of  Proteid  from  Pine  Seeds.  Emil  Abderhalden 
and  Yutaka  Teruuchi  (Zeit.  physiol.  Chem .,  1905,  45,  473 — 478). — 
The  proteid  obtained  from  the  seeds  of  Picea  excelsa  on  hydrolysis 
with  acids  yielded  glycine,  0*6;  alanine,  1*8;  pyrrolidine-2 -carboxylic 
acid,  2*8;  leucine,  6*2;  glutamic  acid,  7*8;  aspartic  acid,  1*8; 
phenylalanine,  1*2;  serine,  0*08;  tyrosine,  1*7  percent.;  also  amino- 
valeric  acid  and  tryptophan.  W.  D.  H. 

Composition  of  Conglutin  from  Lupin  Seeds.  Emil  Abder¬ 
halden  and  J.  B.  Herrick  ( Zeit .  physiol .  Chem.,  1905,  45,  479 — 485). 
— This  proteid  on  hydrolysis  with  acids  yielded  glycine,  O' 8  ;  alanine, 
2*5  ;  aminovaleric  acid,  1*1  ;  leucin,  6*75  ;  pyrrolidine-2 -carboxylic  acid, 
2*6  ;  phenylalanine,  3  *1  ;  glutamic  acid,  9  ;  and  aspartic  acid,  3  per  cent. 
The  analytical  methods  used  are  given  at  some  length.  W.  D.  H. 

Osmotic  Pressure  of  Haemoglobin  Solutions.  E.  Waymouth 
Be  id  (J.  Physiol.,  1905,  33,  12 — 19). — -The  fairly  constant  osmotic 
pressure  in  relation  to  concentration  in  solutions  of  once-crystallised 
haemoglobin,  coupled  with  the  appearances  in  the  ultra-microscope, 
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leads  to  the  conclusion  that  this  substance  when  prepared  by  the 
methods  described  in  the  paper  is  in  a  true  state  of  solution* 

W.  D.  H. 

Fluorides  of  Oxyhsemoglobin.  Antony  Vila  and  M. 
Piettre  {Bull.  Soc.  chim. ,  1905,  [iii],  33,  1083 — 1084.  Compare  this 
voL,  i,  500,  622,  and  ii,  402). — If  the  new  absorption  band  is  due  to 
metheemoglobin,  as  Ville  and  Derrien  assert  (this  vol.,  i,  622),  then  it 
must  be  assumed  that  the  addition  of  fluorides  to  oxy haemoglobin 
converts  the  latter  into  methsemoglobin,  since  oxy haemoglobin  solutions 
show  the  same  absorption  band  on  the  addition  of  fluorides.  It  is 
shown  that  the  crystalline  substance  described  by  Ville  and  Derrien 
(loc.  cit.)  and  supposed  by  them  to  be  a  fluorine  compound  of  methaemo- 
globin  is  formed  in  the  absence  of  fluorides  and  does  not  contain 
fluorine.  T.  A.  H* 

The  Origin  of  Choleheematin  (Bilipurpurin).  Leon  March^ 
lewski  (Zeit.  physiol .  Chem.>  1905,  45,  466 — 467.  Compare  Abstr., 
1905,  i,  500).— Choleheematin  or  bilipurpurin  is  identical  with  phyllo- 
erythrin.  It  is  lecommended  that  the  last  name  be  the  one  to  be 
retained,  as  it  indicates  the  origin  of  the  substance  from  chlorophyll, 
and  not  from  the  blood  or  the  bile.  W.  D.  H. 

Preparation  and  Analysis  of  Nucleic  Acids.  VII.  On  the 
Nucleic  Acid  of  the  Spleen.  Phoebus  A.  Levene  {Zeit.  physiol . 
Chem.,  1905,  45,  370—380.  Compare  Abstr.,  1903,  i,  375,  668  ;  1904, 
i,  126  ;  this  vol.,  i,  105). — In  the  final  stages  of  preparation  of  the 
nucleic  acid,  it  is  dissolved  in  excess  of  concentrated  acetic  acid  and  is 
freed  from  remaining  impurities  by  precipitation  from  this  solution  by 
copper  chloride  or  hydrochloric  acid.  The  elementary  composition  of  the 
acid  from  the  spleen  is  but  little  different  from  those  from  other  sources 
given  previously.  After  hydrolysis,  100  grams  yielded  8*3  of  adenine 
picrate,  1*6  of  guaniue,  5*7  of  thymine,  21*4  of  cytosine  picrate,  and 
small  quantities  of  uracil.  By  hydrolysis  with  5  per  cent,  sulphuric  acid, 
all  the  carbohydrate  of  the  molecule  is  found  as  soluble  decomposition 
products.  If  2  per  cent,  acid  is  used,  an  insoluble  substance  is 
obtained  in  which  the  proportion  of  carbohydrate  to  pyrimidine 
bases  is  greater  than  in  the  original  acid,  although  the  absolute  yield 
of  lsevulic  acid  is  lower  than  in  hydrolysis  of  the  nucleic  acid.  A 
melanin-like  substance  was  also  obtained  by  hydrolysis  with  strong 
mineral  acids,  as  already  described  by  Schmiedeberg  and  by  Osborne 
and  Harris.  W.  D.  H. 

Composition  of  Gelatin  impregnated  with  Potassium  Di¬ 
chromate  and  rendered  Insoluble  by  Subsequent  Exposure 
to  Light.  Auguste  Lumiere,  Louis  Lumiere,  and  Alphonse 
SeyeweTz  {Bull.  Soc.  chim.y  1905,  [iii],  33,  1032 — 4040.  Compare 
Abstr.,  1904,  i,  210). — When  gelatin,  impregnated  with  potassium 
dichromate,  is  exposed  to  light,  a  portion  of  the  salt  is  at  once  reduced 
with  the  formation  of  chromium  sesquioxide  and  potassium  hydroxide. 
The  latter  reacts  with  the  excess  of  the  dichromate  to  form  potassium 
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chromate.  This  in  turn  is  slowly  reduced  by  the  gelatin,  forming 
more  chromium  sesquioxide,  and  finally  chromium  chromate  is  also 
probably  formed  by  the  action  of  chromium  sesquioxide  on  the  excess 
of  potassium  dichromate.  In1  the  first  of  these  reactions  the  gelatin 
absorbs  a  constant  quantity  of  about  3*5  per  cent,  of  its  weight  of 
chromium  sesquioxide  to  form  the  insoluble  compound  already  de¬ 
scribed  {loc.  cit.).  The  amount  subsequently  absorbed  increases  with 
the  concentration  of  the  solution  of  dichromate  used  for  impregnation 
and  the  duration  of  the  subsequent  exposure  of  the  impregnated 
gelatin  film  to  light,  but  the  amount  increases  more  slowly  as  the 
potassium  chromate  accumulates.  The  maximum  amount  of  chromium 
compounds  absorbed  by  the  gelatin  is  equal  to  about  10  per  cent,  of 
chromium  sesquioxide.  Some  chromium  chromate  appears  to  be 
formed  when  chromium  sesquioxide  is  macerated  in  a  solution  of 
potassium  dichromate  in  water.  T.  A.  H, 

Composition  of  Gelatin  rendered  Insoluble  by  Exposure  to 
Light  in  Presence  of  Chromic  Acid  or  Chromates.  Auguste 
Lumiere,  Louis  LumiLre,  and  Alphonse  Seyewetz  {Bull.  Soc.  chim., 
1905,  [iii],  33,  1040 — 1042.  Compare  preceding  abstract). — Chromic 
acid  and  ammonium  dichromate  are  both  much  more  readily  reduced 
by  gelatin  under  the  influence  of  light  than  is  potassium  dichromate. 
This  is  due  to  the  fact  that  in  the  cases  of  the  two  former  substances 
no  stable  salt  corresponding  with  potassium  chromate  is  formed. 
Analyses  of  the  “  insoluble  gelatin  ”  produced  by  the  action  of  the 
foregoing  substances  and  by  other  dichromates  are  tabulated  in  the 
original.  It  is  noteworthy  that  in  the  cases  of  the  dichromates  of  zinc, 
barium,  lead,  aluminium,  and  iron,  the  ‘‘insoluble  gelatin  ”  produced 
also  contains  a  quantity  of  the  oxide  of  the  metal,  the  dichromate  of 
which  is  used  for  impregnation.  T.  A.  H. 

Swelling  of  /2-Gelatin.  Wolfgang  Ostwald  {Pfliiger’s  Archiv , 
1905,  109,  277 — 288). — The  name  /3-gelatin,  which  was  first  intro¬ 
duced  by  M.  Traube  for  a  25  per  cent,  solution  of  gelatin  which  had 
been  heated  at  100°  until  it  no  longer  set,  is  used  by  the  author  in  a 
more  general  sense  to  include  all  gelatin  solutions  which  have  been 
heated.  It  is  found  that  both  the  rate  and  intensity  of  swelling  are 
greater  for  /3-gelatin  than  for  ordinary  gelatin.  When  account  is 
taken  of  the  increased  solubility  at  higher  temperature  and  with  pro¬ 
longed  heating,  the  curve  obtained  by  plotting  the  intensity  of 
swelling  against  the  length  of  time  during  which  the  gelatin  was 
heated  is  similar  to  that  obtained  by  Schroeder  for  the  viscosity 
(Abstr.,  1903,  ii,  721). 

The  greater  swelling  capacity  of  plates  of  /3-gelatin  dried  at  50°  is 
not  to  be  attributed  to  the  fact  that  these  plates  contain  a  smaller 
amount  of  water  than  similar  plates  of  ordinary  gelatin. 

/3-Gelatin  is  more  soluble  than  the  ordinary,  and  this  solubility 
begins  at  a  given  maximum  swelling  intensity,  after  which  destruction 
of  the  microstructure  of  the  plates  probably  occurs.  J.  J.  S. 
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Mineral  Oil  from  the  Torbanite  of  New  South  Wales. 

James  M.  Petrie  (J.  Soc .  Chem.  hid,,  1905,  24,  996— 1002).— The 
relationship  of  torbanite  to  other  bituminous  minerals  is  discussed 
and  its  microscopic  structure  and  composition  recorded.  It  contains 
a  very  small  quantity  of  natural  oil  (up  to  0  3  per  cent.)  which  can  be 
extracted  by  prolonged  agitation  of  the  pulverised  shale  with  ether. 
The  natural  oil  resembles  vaseline  in  consistency  and  has  a  reddish- 
brown  colour  with  a  dark  green  fluorescence.  It  solidifies  at  30°  and 
begins  to  boil  at  160°;  it  has  sp.  gr.  0*9516  at  20°/4°  and 
n  1*5338  at  20°.  It  consists  chiefly  of  saturated  hydrocarbons. 

The  crude  oil  resulting  from  the  destructive  distillation  of  torbanite 
as  well  as  the  four  fractions  (naphtha,  solar  oil,  heavy  oil,  and  residue) 
obtained  by  treating  the  crude  oil  with  sulphuric  acid  and  then  with 
sodium  hydroxide  and  distilling,  were  subjected  to  fractional  distillation. 
The  volumes,  specific  gravities,  refractive  indices,  biomine  absorption, 
and  substitution  values,  and  in  some  cases  the  vapour  densities  of  the 
various  fractions  are  recorded. 

The  crude  oil  is  a  mixture  chiefly  of  paraffins  and  olefines.  The 
olefines  form  about  70  per  cent,  of  the  lightest  distillate,  but  the  pro¬ 
portion  decreases  as  the  boiling  point  rises,  until  at  280°  the  distillate 
consists  almost  entirely  of  paraffins. 

The  naphtha,  which  forms  9  per  cent,  of  the  crude  oil,  consists  of 
approximately  equal  parts  of  paraffins  and  olefines  with  boiling  points 
ranging  from  30°  to  200°  and  sp.  gr.  0*660 — 0*800,  the  paraffins  in  this 
fraction  ranging  from  pentane  to  undecane.  The  solar  oil  forms  54  per 
cent,  of  the  crude  oil,  boils  from  200 — 270°,  and  the  sp.  gr.  ranges 
from  0*800 — 0  870.  It  contains  50  per  cent,  of  paraffins  in  the  lightest 
portion,  the  proportion  increasing  to  80  per  cent,  in  the  fraction  dis¬ 
tilling  at  270°.  The  paraffins  included  range  from  dodecane  to  penta- 
decane. 

The  heavy  oil  constitutes  17  per  cent,  of  the  crude  oil.  The 
lightest  portion,  boiling  between  270°  and  300°,  contains  the  last  traces 
of  the  olefines,  together  with  penta-  and  hexa-decanes.  The  paraffins 
C1THsr,  to  C30H62  represent  the  oil  boiling  above  300°.  Chrysene 
appears  at  the  end  of  the  distillation. 

Minute  quantities  of  benzene  and  its  homologues  were  detected  in  the 
crude  oil,  together  with  a  notable  quantity  of  phenols  and  a  trace  of 
thiophen,  and  nearly  all  the  distillates  deposited  pyrrole-red  on 
standing. 

The  behaviour  towards  mixtures  of  sulphuric  and  nitric  acid  and 
the  high  sp,  gr.  of  the  distillates  point  to  the  presence  of  naphthenes 
in  the  oil.  H.  M.  D. 

Incomplete  Combustion  of  Gases.  Cause  of  the  Lumin¬ 
osity  of  Flame.  Wilhelm  Misteli  (Chem.  Centr .,  1905,  ii,  1075  ; 
from  J.  Gasbely  48,  802 — ‘804.  Compare  Tanatar,  Abstr.,  1901,  ii, 
13,  228). — By  the  explosion  of  mixtures  of  ethylene  and  electrolytic 

YOL.  LXXXVI1I.  i.  3  p 


850 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


gas,  the  hydrocarbon  is  resolved  into  its  elements,  and  traces  of 
methane  and  acetylene  are  formed,  whilst  the  oxygen  combines  with 
the  elements  of  the  hydrocarbon,  forming  carbon  monoxide  and 
hydrogen,  carbon  monoxide  and  water,  or  carbon  dioxide  and  water, 
according  to  the  proportion  present.  Explosion  only  takes  place 
when  the  requisite  quantity  of  oxygen  is  present,  and  the  presence 
of  33  per  cent,  of  ethylene  prevents  it.  Similar  results  are  ob¬ 
tained,  broadly  speaking,  by  the  incomplete  combustion  of  propylene, 
acetylene,  and  methane.  The  explosion  of  mixtures  of  propylene  and 
electrolytic  gas  occurs  when  two  volumes  of  oxygen  are  present,  marsh 
gas  and  traces  of  acetylene  being  formed.  The  presence  of  18  per 
cent,  of  propylene  completely  inhibits  combustion.  The  phenomena 
appear  in  this  case  to  be  affected  by  the  shape  of  the  explosion 
vessel. 

The  explosion  of  acetylene  and  electrolytic  gas  is  not  dependent  on 
the  proportions  of  the  gases,  and  traces  of  methane  are  formed. 
Acetylene,  propylene,  and  ethylene  are  decomposed  by  the  action  of 
the  electric  spark ;  methane  is  also  decomposed,  but  with  much  greater 
difficulty.  The  more  readily  the  gas  is  itself  decomposed,  the  less  is 
the  proportion  of  electrolytic  gas  required  for  explosion.  Mixtures 
containing  methane  behave  like  those  containing  propylene  and  do  not 
explode  when  Off,  Iff,  or  2  volumes  of  oxygen  are  present;  com¬ 
bustion  is  prevented  by  the  presence  of  32  per  cent,  of  the  hydro¬ 
carbon.  Traces  of  acetylene  are  formed  by  the  explosion. 

In  mixtures  containing  ethylene  and  acetylene,  which  are  just  ex¬ 
plosive,  the  whole  of  the  hydrogen  is  in  the  free  state,  and  in  the  case 
of  the  other  hydrocarbons  almost  all  the  hydrogen  is  free.  The 
oxygen  does  not  react  with  the  hydrocarbons  as  such,  but  combines 
only  with  the  products  of  their  decomposition.  The  effect  of  the  hydro¬ 
carbons  on  the  inflammability  of  electrolytic  gas  depends  therefore  on 
their  decomposition,  the  carbon  then  combining  with  the  oxygen  to 
form  carbon  monoxide. 

Hydrogen  cannot  be  accurately  estimated  in  mixtures  of  hydrogen 
and  methane  or  its  homologues  by  explosion,  since  small  quantities  of 
the  former  escape  combustion,  but  the  palladium  methods  of  Winkler, 
Bunte,  and  Hempel  give  accurate  results.  The  hydrogen  in  mixtures 
containing  hydrocarbons  can  only  be  estimated  by  combustion  when 
but  one  saturated  hydrocarbon  of  known  composition  is  present. 

E.  W.  W. 

Preparation  of  Halogen  Alkyls.  Rudolf  F.  Weinland  and 
Karl  Schmid  (Her.,  1905,  38,  3696.  Compare  this  vol.,  i,  557).- — The 
method  of  preparing  methyl  chloride  by  heating  dry  sodium  chloride 
with  methyl  sulphate  has  been  already  described  by  Dumas  (Ann. 
Chim .  Phys .,  1835,  58,  36).  E.  F.  A. 

Preparation  of  Pure  Ethyl  Alcohol.  Ludwig  W.  Winkler 
(Per.,  1905,  38,  3612 — 3616). — To  prepare  pure  ethyl  alcohol,  com¬ 
mercial  absolute  alcohol  is  shaken  with  small  quantities  of  finely- 
divided  silver  oxide  and  potassium  hydroxide,  at  the  ordinary 
temperature,  for  some  days,  until  it  does  not  reduce  ammoniacal 
silver  solution,  then  boiled  with  20  grams  of  calcium  filings  per  litre  for 
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some  hours,  and  finally  distilled.  The  distillate  contains  about  OT  per 
cent,  of  water,  which  may  be  removed  by  repeating  the  distillation 
with  calcium  filings.  The  ethyl  alcohol  so  obtained  boils  at  77*81° 
under  743*5  mm.,  or  at  78*2°  under  754*9  mm.,  or  at  78*29°  under 
757*8  mm.  pressure,  and  is  less  hygroscopic  than  usually  stated, 
as  when  exposed  to  the  air  in  an  open  beaker  for  15  minutes,  it 
absorbs  less  than  0*1  per  cent,  of  water.  G.  Y. 

Methionic  [Methanedisulphonic]  Acid.  Georg  Schroeter  and 
Gustav  Herzberg  (Ber.,  1905,  38,  3389 — 3393). — Methyl  methane- 
clisulphonate>  CH2(S03Me)2,  obtained  from  the  silver  salt  and  methyl 
iodide  in  ethereal  or  chloroform  solution,  forms  long,  white  needles, 
melts  at  47°,  and  is  easily  hydrolysed  by  water.  The  ethyl  ester  is  an 
oil  which  does  not  solidify.  By  acting  with  potassium  and  methyl 
iodide  on  the  methyl  or  ethyl  ester  and  hydrolysing  the  product, 
barium  methylmethionate  [ethane- aa  disulphonate\  CHMe(S03)2Ba,  is 
obtained  ;  using  ethyl  iodide  in  place  of  methyl  iodide,  barium  ethyl- 
methionate  [propane- aa-disulphonate\  is  formed. 

Methanedisulphonic  chloride ,  CH2(S02C1)2,  obtained  by  the  inter¬ 
action  of  methanedisulphonic  acid  and  phosphorus  pentachloride,  boils 
at  135°  under  10  mm.  pressure,  has  a  sp.  gr.  1*821  at  22°,  and  solidifies 
only  at  low  temperatures  ;  it  sometimes  changes  into  a  solid  modification, 
which  melts  at  about  60°,  and  is  reconverted  by  distillation  into  the 
form  melting  at  low  temperatures.  The  chloride  attacks  alcohols 
vigorously,  but  does  not  give  rise  in  this  case  to  normal  esters. 
With  ethyl  aminoacetate,  a  well-defined  crystalline  methanedisulphonyl 
ethylaminoacetate ,  CH2(S02#NH‘CH2*C02Et)2,  is  obtained,  which  melts 
at  113*5°.  With  aniline,  the  anilide ,  CH2(S02*NHPh)2,  is  produced  ; 
it  forms  lustrous,  white  crystals,  melts  at  192 — 193°,  and  gives  a  well- 
defined  crystalline  sodium  derivative  and  a  barium  derivative, 

CH2(S02*NPh)2Ba,3H20. 

On  digesting  the  alkaline  solution  of  the  anilide  with  methyl  sulphate 
methanedisulphonylbismethylaniline ,  CH2(S02*NMePh)2,  is  obtained  ; 
it  crystallises  from  alcohol  in  needles  and  prisms,  melts  at 
141*5 — 142  5°,  and  with  sodium  in  benzene  gives  the  derivative 

CHNa(S02-NMePh)2. 

The  compound ,  CH2(S02*XEtPh)2,  is  obtained  by  ethylating  the 
anilide  with  ethyl  sulphate  or  with  ethyl  bromide  at  100 — 120°,  or 
by  the  action  of  ethylaniline  on  the  chloride ;  it  crystallises  from 
alcohol  and  melts  at  112 — 114°.  In  benzene  solution  it  interacts 
with  sodium  to  form  a  sodium  derivative,  CHNa(S02*NEtPh)2, 
which  combines  with  ethyl  bromide  or  iodide  giving  propane- aa- 
disulphonylbisethylaniline ,  CHEt(S02*NEtPh)2 ;  this  crystallises  from 
alcohol  in  thick,  transparent  prisms,  melts  at  135°,  and  when  heated 
with  hydrochloric  acid  at  180 — 200°  gives  ethylaniline  and  propane- 
aa-disulphonic  acid ,  CHEt(S03H)2 ;  the  barium  salt  of  the  latter, 
CHEt(S03)2Ba,3H20,  forms  lustrous  scales. 

Methanedisulphonylbisphenetidine ,  C  H2(S02*NH*C6H4,0Et)2,  melts 
at  221°,  the  diethyl  derivative  at  141 — 142°,  propane- aa-disulphonyl* 
biset hylphenetidine,  CHEt(S02*NEt*C6H4*0Et)2,  at  93*5 — 94  5°. 

W.  A.  D. 
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New  Method  of  Preparing  Esters.  William  W.  Taylor 
(Proc.  Roy.  Soc.  Edin .,  1905,  25,  831 — 834). — The  yields  obtained  in 
the  preparation  of  esters  are  frequently  unsatisfactory  in  consequence 
of  the  hydrolysing  action  of  the  water  formed.  In  the  method 
described  for  the  preparation  of  ethyl  esters,  the  water  produced  is 
removed  by  addition  of  benzene  and  distillation  of  the  ternary 
mixture,  ethyl  alcohol,  benzene,  and  water  (compare  Young,  Trans., 
1902,  81,  707).  In  the  actual  working  of  the  process,  the  dry  acid  is 
mixed  with  an  excess  of  ethyl  alcohol,  and  after  addition  of  1  c.c.  of 
alcoholic  hydrogen  chloride,  the  solution  is  boiled  for  20 — 30  minutes 
in  a  flask  provided  with  a  very  efficient  fractionating  column  and  a 
tap  funnel.  A  quantity  of  benzene  sufficient  to  remove  one-quarter 
of  the  water  produced  in  the  reaction  is  then  run  in,  together  with  a 
little  ethyl  alcohol,  and  the  ternary  mixture  distilled  off.  As  soon  as 
all  the  benzene  has  come  over,  distillation  stops.  This  process  is 
repeated  three  times.  The  residue  is  then  free  from  water  and  is 
transferred  to  a  fractionating  flask  and  distilled  under  reduced 
pressure.  The  method  has  given  good  results  in  the  preparation  of 
ethyl  tartrate,  oxalate,  succinate,  and  benzoate.  H.  M.  D. 

Metallic  Formates  and  Acetates.  Ettore  Colonna  ( Gazzetta , 
1905,  35,  ii,  224 — 228). — Stannous  acetate ,  Sn(C2H302)2,  prepared  by 
boiling  100  c.c.  of  98  per  cent,  acetic  acid  in  a  reflux  apparatus  with 
90  grams  of  finely-granulated  tin,  distils  in  the  form  of  a  feathery 
mass  of  long,  silky  needles,  softening  at  170°,  melting  at  181 — 182°, 
and  boiling  at  about  238 — 240° ;  it  dissolves  in  acetic  acid,  giving  a 
solution  which  gradually  becomes  gelatinous. 

Stannous  formate,  Sn(CH02)2,  separates  in  white,  silky  plates 
having  the  form  of  either  a  hexagon  or  parallelogram ;  it  softens  at 
140 — 150°  and  then  melts  and  decomposes.  In  contact  with  air,  it 
assumes  a  yellow  colour. 

Bismuth  acetate ,  Bi(C2H302)3,  prepared  by  protracted  boiling  of 
acetic  acid  with  bismuth,  separates  in  hexagonal  plates,  dissolves  in 
acetic  acid,  and  decomposes  without  melting. 

Bismuth  formate ,  Bi(CH02)3,  separates  in  flocks  of  silky  needles  and 
decomposes  without  melting.  T.  H.  P. 

Insoluble  Basic  Aluminium  Acetate.  Budolf  Beiss  (D.R.-P. 
160348). — The  basic  acetates  prepared  by  heating  solutions  of 
aluminium  acetate  are  variable  in  composition  and  properties.  An 
insoluble  product  of  constant  composition,  containing  72  per  cent,  of 
acetic  acid,  is  obtained  by  boiling  a  5 — 15  per  cent,  solution  of 
aluminium  acetate,  strongly  acidified  with  acetic  acid.  The  product 
separates  rapidly  in  a  dense  form.  The  same  basic  acetate  is  obtained 
when  a  neutral  15  per  cent,  solution  of  aluminium  acetate  is  heated 
in  an  autoclave.  C.  H.  D. 

Sulphonalcarboxylic  Acids,  and  the  Physiological  Activity 
of  Acid  and  Ba  ic  Derivatives  of  Sulphonal.  Theodor  Posner 
( Chem .  Zeit.,  1905,  29,  1107 — 1108). — After  giving  a  summary  of  the 
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results  already  published  by  himself,  Baumann,  and  Autenrieth 
on  the  properties  of  a-  and  /3-disulphone-earboxylic  acid,  the  author 
draws  a  comparison  between  /3- ketonic  acids  and  /3-disulphone- 
carboxylic  acids,  pointing  out  that  whereas  the  former  on  hydrolysis 
yield  either  ketones  or  acids,  the  latter  lose  a  sulphone  group 
leaving  a  substituted  fsocrotonic  acid,  for  example, 

CH3*C(S02Et)2-CH2-C02Et  +  H20  =  CH3-C(S02Et):CH-C02H  + 

EtS02H  +  EtOH. 

This  decomposition  does  not,  however,  take  place  when  the  two 
hydrogens  attached  to  the  a-carbon  atoms  are  replaced  by  alkyl 
groups. 

The  physiological  properties  of  these  substances  are  such  as  to 
render  them  useless  for  therapeutic  purposes.  P.  H. 


Molecular  Transpositions  and  Migration  of  Carboxyl 
Group  in  the  Dehydration  of  Certain  Hydroxy-acids. 

Edmond  E.  Blatse  and  A.  Courtot  ( Compt .  rend.,  1905,  141, 

724 — 725.  Compare  Abstr.,  1903,  i,  604  ;  1904,  i,  366,  796). — 
When  ethyl  hydroxy  pi  valate  [ethyl  /^-hydroxy-aa-di  me  thy  I  propionate] 
is  treated  with  a  dehydrating  agent,  a  mixture  of  ethyl  tiglate  and 
angelate  is  obtained  ;  this  reaction  involves  a  molecular  transposition 
whereby  a  methyl  group  and  a  hydrogen  atom  change  places,  and  the 
elements  of  a  molecule  of  water  are  removed,  according  to  the 
equations 

OH-CH2-CMe2-C00H  — >  0H-CHMe*CHMe-C02H 

CHMe :  C  Me  •  C02H. 

When  ethyl  /3-phenyl-aa-dimethylhydracrylate  is  treated  with 
phosphoric  oxide,  it  is  converted  into  ethyl  dimethylatropate  [ethyl 
a-phenyl-/?/3-dimethylacrylate],  the  molecular  transposition  involved  in 
this  reaction  is  a  change  of  places  between  the  carbethoxy-  and 
hydroxyl  groups,  with  the  subsequent  elimination  of  the  elements  of  a 
molecule  of  water,  according  to  the  scheme  : 

0H*CHPh-CMe2-C02Et  — >  C02Et-CHPh*CMe2-0H  — > 

C02Et  •  CPh !  CMe2. 
M.  A.  W. 


Thallium  Oxalates.  Richard  Abegg  and  James  F.  Spencer 
( Zeit .  anorg.  Chem.,  1905,  46,  406 — 414). — The  solubility  of  thallous 
oxalate  at  25°  was  determined,  and  also  the  change  of  solubility 
caused  by  the  addition  of  thallium  nitrate  and  of  potassium  oxalate. 
In  accordance  with  the  Nernst  theory,  the  solubility  in  presence  of 
thallium  nitrate  diminishes  owing  to  the  increase  of  the  thallium 
ions  ;  it  diminishes  also  at  first  in  presence  of  small  quantities  of 
potassium  oxalate,  but  afterwards  increases  considerably,  owing  to  the 
formation  of  a  complex  salt.  Attempts  to  determine  the  ionic 
concentration  of  the  Tl*  ion  failed,  but  the  C204"  concentration  was 
determined  with  the  aid  of  Schafer  and  Abegg’s  Ag  |  Ag2C204 
electrode.  This  electrode  in  a  solution  of  0*5  mol.  K2C204  (containing, 
according  to  its  conductivity,  0*288  mol.  C20/)  has  an  E.M.F. 
of  +0*143  volt  against  a  1/10-normal  electrode.  The  following 
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formula  is  used  to  calculate  the  C204"  concentration  x  of  the  solutions 
from  the  E.M.F.  c  opposed  to  the  1/10  normal  electrode  : 

0*143  -  €  =  0*02951og(cr/0‘288). 

The  solubility  product  (Tr)2(C204")  was  thus  found  =  1*38*10~5, 
and  the  stability  constant  &==TlC204'/TrC204"  =  108. 

The  solubility  curves  for  mixtures  of  thallous  oxalate,  with  thallium 
nitrate  and  potassium  oxalate  respectively  are  given,  together  with 
calculations  of  the  ionic  concentration  in  certain  selected  cases. 

Quantitative  experiments  showed  that  even  concentrated  solutions 
of  potassium  oxalate  dissolve  very  little  thallic  oxalate,  so  that  the 
tendency  to  the  formation  of  complex  ions  is  small.  Attempts  to 
determine  the  T1‘”  concentration  from  measurements  of  the  oxidation 
potential  failed,  but  incidentally  showed  that  the  thallic  salt  is  self- 
reducing  at  the  expense  of  the  oxalate  ions.  The  vigorous  evolution 
of  carbon  dioxide  is  easily  shown  on  warming  a  flask  in  which  moist 
thallic  oxalate  has  been  placed ;  at  the  same  time,  white  thallous 
oxalate  and  brown  thallic  hydroxide  are  formed.  D.  H.  J. 

Esterification  Experiments.  Alex.  D.  Bogojawlensky  and 
J.  Narbutt  (Ber.y  1905,  38,  3344 — 3353). — The  effect  of  the  intro¬ 
duction  of  various  metallic  salts  on  the  esterification  of  organic  acids 
by  ethyl  alcohol  has  been  studied.  The  salts  employed  were  ferrous, 
zinc,  cobalt,  cupric,  sodium,  manganous,  and  nickel  sulphates,  also 
potassium  pyrosulphate  and  chabazite. 

Experiments  made  with  succinic  acid,  using  the  acid,  sulphate,  and 
alcohol  in  the  proportions  1  :  1*25  :  4  and  boiling  for  about  four  hours, 
show  that  as  regards  their  efficiency  the  salts  may  be  arranged  in 
the  order  ferrous,  nickel,  cupric,  manganous,  cobalt,  and  zinc 
sulphates.  Sodium  sulphate  has  no  accelerating  action.  Copper  sul¬ 
phate  accelerates  the  esterification  of  other  aliphatic  acids  such  as 
acetic,  w-butyric,  isovaleric,  and  citric  acids  ;  the  acceleration  is  further 
increased  by  the  addition  of  a  little  free  sulphuric  acid.  Potassium 
pyrosulphate  gives  extremely  good  results  with  aromatic  acids  such  as 
benzoic,  salicylic,  o-nitrobenzoic,  gallic,  cinnamic,  and  mandelic  acids, 
whereas  copper  sulphate  is  not  advantageous.  The  sulphates  were 
dehydrated  at  1 00°  j  their  action  may  be  partly  due  to  their  hygro¬ 
scopic  nature  and  partly  to  the  small  amount  of  free  acid  to  which 
they  give  rise. 

Copper  sulphate  is  of  no  use  for  the  esterification  of  trimethyl- 
carbinol  with  acetic  acid.  Salol  cannot  be  obtained  by  using  potassium 
pyrosulphate  and  a-  and  /?-naphthols  cannot  be  esterified  by  this 
reagent.  J.  J.  S. 

Tetra-amminechromium  Salts.  Paul  Pfeiffer  ( Ber .,  1905,  38, 
9352 — 3601.  Compare  this  vol.,  i,  33). — [With  S.  Basci.] — Chloro- 
aquotetra-ammineehromium  chloride  (Jorgenson,  Abstr.,  1890,  1213) 
is  formed  by  the  action  of  25  per  cent,  aqueous  ammonia  on  diaquodi- 
hydroxylodipyridinechromium  chloride  (Abstr.,  1902,  i,  729)  at 
45 — 48°,  and  treatment  of  the  resulting  solution  with  concentrated 
hydrochloric  acid  ;  with  ammonium  sulphate  in  aqueous  solution,  it 
yields  the  characteristic  oxalate  ;  with  potassium  oxalate,  the  oxalate , 
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[(bTH3)4Cr(H20)Cl]C204,  which  separates  in  violet  crystals,  gives  a 
precipitate  of  calcium  oxalate  with  calcium  chloride  in  aqueous  solu¬ 
tion,  and  yields  silver  chloride  quantitatively  when  boiled  with  silver 
nitrate  in  nitric  acid  solution. 

Bromoaquotetra-amminechromium  bromide  (Cleve)  is  formed  by  the 
action  of  25  per  cent,  aqueous  ammonia  and  concentrated  hydrobromic 
acid  on  diaquodihydroxylodipyridinechromium  chloride;  it  forms 
violet,  glistening  crystals,  and  with  potassium  oxalate  in  aqueous 
solution  yields  a  violet  precipitate. 

Oxalatotetra-amminechromium  iodide ,  [(NHj)  4CrC204]I,H20,  is 
formed  by  the  successive  action  of  ammonium  oxalate  and  potassium 
iodide  on  chloroaquotetra-amminechromium  chloride  in  aqueous  solu¬ 
tion  ;  it  crystallises  in  stout,  glistening,  orange-red  prisms,  loses  H20 
over  phosphoric  oxide  in  a  desiccator,  and  gradually  decomposes  at 
100°.  The  bromide ,  [(NH3)4CrC20JBr,^H20,  is  formed  by  the  action  of 
concentrated  hydrobromic  acid  on  the  nitrate  ;  it  crystallises  in  orange 
leaflets  and  dissolves  in  water  to  form  an  orange  solution,  which 
becomes  green  when  warmed. 

The  action  of  ammonium  oxalate  and  hydrobromic  acid  on  chloro¬ 
aquotetra-amminechromium  chloride  leads  to  the  formation  of  Cleve’s 
triamminechromium  oxalate. 

Oxalatotetra-amminechromium  chloride ,  [(NH3)4CrC204]Cl,  is  formed 
by  the  action  of  concentrated  hydrochloric  acid  on  the  nitrate  in 
aqueous  solution  ;  it  crystallises  in  glistening,  orange  leaflets,  does  not 
form  a  precipitate  with  calcium  chloride  in  aqueous  solution  at  the 
ordinary  temperature,  but  is  decomposed  by  boiling  calcium  chloride 
solution,  and  gives  a  precipitate  with  silver  nitrate  in  nitric  acid 
solution  at  the  ordinary  temperature.  In  concentrated  aqueous  solu¬ 
tion,  the  chloride  forms  precipitates  with  platinic  chloride,  potassium 
dichromate  and  chromate,  sodium  dithionate,  potassium  iodide,  and 
concentrated  nitric  acid.  The  nitrate ,  [(NH3)4CrC204]N03,H20,  is 
formed  by  the  successive  action  of  ammonium  oxalate  and  potassium 
nitrate  on  chloroaquotetra-amminechromium  chloride  ;  it  crystallises 
in  glistening,  orange -red  needles,  is  less  soluble  in  water  than  are  the 
bromide  and  chloride,  and  in  concentrated  solution  forms  with  potass¬ 
ium  chromate  or  dichromate  a  precipitate  consisting  of  glistening, 
orange  needles,  and,  with  potassium  iodide,  stout,  orange  crystals. 
When  warmed  with  concentrated  hydrochloric  or  hydrobromic  acid, 
the  nitrate  dissolves  to  form  red  solutions  which,  on  cooling,  deposit 
chloroaquotetra-amminechromium  chloride  and  bromoaquotetra-am¬ 
minechromium  bromide  respectively.  G.  Y. 

Syntheses  with  Ethyl  Sodiomalonate  and  Similar  Com¬ 
pounds.  Arthur  Michael  (Her.,  1905,  38,  3217 — 3234.  Compare 
this  vol.,  i,  195,  506). — The  action  of  ethyl  chloroacetate  on  ethyl 
sodiomalonate  in  ethereal  solution  leads  to  the  formation  of  a  colour¬ 
less,  neutral  solution  and  a  precipitate  consisting  of  sodium  chloride, 
but  in  benzene  solution,  slowly  at  the  laboratory  temperature,  more 
quickly  on  boiling,  to  the  formation  of  a  reddish-yellow,  neutral 
solution,  which  is  slightly  opalescent  in  transmitted  light,  together 
with  only  traces  of  sodium  chloride.  This  solution  decomposes  with 
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separation  of  sodium  chloride,  rapidly  on  addition  of  traces  of  water, 
or  more  slowly  on  treatment  with  methyl  or  ethyl  alcohol ;  it  decom¬ 
poses  to  only  a  slight  extent  at  150°  in  a  sealed  tube,  whilst  at  200° 
sodium  chloride  separates  quantitatively.  It  is  not  attacked  by 
anhydrous  carbon  dioxide,  but  is  decomposed  with  formation  of  sodium 
chloride  when  treated  with  hydrogen  chloride ;  it  yields  sodium 
chloride  together  with  a  small  quantity  of  a  substance  which  crystal¬ 
lises  in  groups  of  needles  when  treated  with  glacial  acetic  acid,  and  it 
is  decomposed  also  by  the  action  of  acetyl  chloride,  iodine,  or  silver 
benzoate.  The  yellowish-red,  viscid  liquid,  CaH1806ClNa,  obtained 
on  evaporating  the  solution  at  40°  and  finally  on  the  water-bath, 
decomposes  slowly  in  a  vacuum  at  the  laboratory  temperature,  more 
quickly  at  100°. 

The  additive  compound  of  ethyl  chloroacetate  and  ethyl  sodioethyl- 
malonate,  C^H^OgClNa,  is  formed  in  ethereal  or  benzene  solution  ;  the 
viscid,  red  oil  obtained  on  evaporation  decomposes  with  formation  of 
sodium  chloride  when  treated  with  absolute  methyl  or  ethyl  alcohols, 
more  slowly  with  ethyl  acetate  or  chloroform.  The  neutral  ethereal 
solution  is  yellow  and  opaque  by  reflected,  chrome-yellow  by  trans¬ 
mitted  light,  is  only  slowly  decomposed  at  100°  in  a  sealed  tube,  but 
decomposes  immediately  on  addition  of  traces  of  water;  the  yellow 
neutral  benzene  solution  becomes  orange  at  the  ordinary  temperature, 
or  red  when  heated  on  the  water-bath,  and  is  decomposed  by  moisture, 
iodine,  acetyl  chloride,  or  hydrochloric  acid. 

The  action  of  ethyl  chloroacetate  on  ethyl  sodiomethylmalonate  in 
benzene  solution  leads  to  the  formation  of  a  yellow  solution,  which 
becomes  orange  when  heated  on  the  water-bath  and  on  evaporation  yields 
a  viscid  oil.  The  additive  compound  of  ethyl  chloroacetate  and  ethyl 
sodiopropylmalonate  is  formed  in  ethereal  benzene  solution,  and,  on 
evaporation,  is  obtained  as  a  red,  viscid  oil.  These  derivatives  of 
methyl-  and  propyl-malonic  acids  have  properties  resembling  those 
of  the  corresponding  ethyl  compound. 

The  action  of  ethyl  chloroacetate  on  ethyl  sodioacetoacetate  in  warm 
ethereal  solution  leads  to  the  formation  of  sodium  chloride,  but  in 
benzene  solution  to  the  formation  of  a  slightly  alkaline  orange  solu¬ 
tion,  which  deposits  sodium  chloride  on  addition  of  traces  of  water, 
but  only  slowly  on  treatment  with  methyl  or  ethyl  alcohol,  ether, 
ethyl  acetate,  or  chloroform.  The  additive  compound  is  obtained  on 
distillation  of  the  benzene  and  heating  the  residue  at  110°  under 
12  mm.  pressure  as  a  viscid,  orange,  slightly  milky  liquid,  which 
dissolves  unchanged  in  benzene,  but  is  less  stable  towards  methyl 
or  ethyl  alcohol,  ether,  ethyl  acetate,  or  chloroform  than  are  the  corre¬ 
sponding  malonate  derivatives. 

The  additive  compound  of  ethyl  chloroacetate  and  ethyl  sodioethyl- 
acetoacetate  is  formed  in  ethereal  solution  and  is  obtained,  on  evapora¬ 
tion,  as  a  red,  viscid  liquid  ;  it  is  decomposed  immediately  by  water,  but 
dissolves  in  methyl  alcohol  or  ethyl  acetate  to  form  a  clear  solution 
which  decomposes  only  gradually. 

Comparative  experiments  show  that  the  action  of  alkyl  iodides  on 
sodio-derivatives  of  ethyl  acetoacetate  or  malonate,  as  expressed  by  the 
changes  of  temperature,  takes  place  more  rapidly  than  on  sodium 
alkoxides.  Of  the  results  given,  the  following  may  be  quoted  in 
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illustration.  An  excess,  5 '8  grains,  of  methyl  iodide  was  added  to 
0*95  gram  of  sodium  in  12  5  grams  of  propyl  alcohol  I ;  to  0*49  gram 
of  sodium  in  10  grams  of  ethyl  alcohol  together  with  2*5  grams  of 
ethyl  lactate  II ;  to  0*36  gram  of  sodium  in  10  grams  of  ethyl  alcohol 
together  with  2*5  grams  of  ethyl  maionate  III  ;  to  0*31  gram  of  sodium 
in  10  grams  of  ethyl  alcohol  together  with  2*5  grams  of  ethyl  ethyl- 
malonate  IY,  and  the  temperature  taken  at  intervals  after  mixing. 


Minutes  after 


mixing. 

I. 

II. 

III. 

IY. 

2 

2° 

1° 

32° 

10° 

4 

6 

2 

28 

25 

6 

22 

3 

24 

23 

10 

41 

6 

19 

19 

20 

25 

8*5 

10 

10 

30 

17 

8 

7 

7 

G.  Y. 

Butadiene  Compounds.  VII.  The  Colour  of  the  Pulgenic 
Acids  and  Fulgides.  Hans  Stobbe  ( Ber .,  1905,  37,  3673 — 3682). 
— [With  Alfred  Lenzner.] — aaSS-Tetramethylfulgenic  acid, 

CMe2:C(C02H)-C(C02H):CMe?, 

prepared  by  the  gradual  addition  of  a  mixture  of  ethyl  teraconate  and 
acetone  to  a  suspension  of  sodium  ethoxide  in  ether,  is  a  colourless, 
crystalline  compound  melting  and  decomposing  at  230°.  Tetrameihyl- 
CMe  :C*CO 

fulgide ,  2  I  ^>0,  formed  by  dissolving  the  corresponding  acid  in 

bMe2.b*UJ 

cold  methyl  chloride,  crystallises  in  colourless  plates  melting  at  59*5°. 

[With  Robert  Rose  and  Ferdinand  Gademann.] — §-Phenyl-aah-tri- 
methylfulgenic  acid  crystallises  in  colourless  needles  or  six-sided  prisms 
melting  at  208 — 210°  ;  at  the  same  time  a  stereoisomeride  melting 
at  221 — 223°  is  formed,  which  yields  a  more  easily  soluble  barium 
salt.  §-Phenyl-aa&-trimethylfulgide  crystallises  from  light  petroleum 
in  citron-yellow  needles  melting  at  132 — 133°. 

[With  Alfred  Lenzner.] — Sh-Diphenyl-aa-dimethylfulgenic  acid , 
CPh2!C(C02H)*C(C02H)ICMe2,  is  obtained  as  a  colourless  substance, 
which,  on  heating,  softens  at  188°  and  melts  and  decomposes  at  201°; 
the  ester  acid  crystallises  in  colourless  prisms,  which  melt  and  decom¬ 
pose  at  137*5°.  hh-Diphenyl-aoL-dimethylfulgide  crystallises  in  six-sided, 
citron-yellow  plates  melting  at  171*5°.  aa&h-Tetraphenylfulgenic  acid , 
prepared  from  benzophenone  and  ethyl  diphenylitaconate,  was  not 
obtained  pure  ;  the  corresponding  tetraphenylfulgide  crystallises  in 
blood-red,  triclinic  crystals  melting  at  219°  ;  at  the  same  time, a  bright 
red,  rhombic  isomeride  is  formed.  E.  F.  A. 


Butadiene  Compounds.  VIII.  Colourless  Alky Ifulgides.  Hans 
Stobbe  and  Karl  Leuner  {Ber.,  1905,  38,  3682 — 3685). — hh-Dimethyl- 
a-isopropylfulgenic  acid ,  CMe2!C(C02H)#C(C02H)!CH*CHMe2,  prepared 
by  the  condensation  of  i'sobutyraldehyde  and  ethyl  tetraconate,  is  a 
colourless,  crystalline  compound  melting  and  decomposing  at  226°. 
§h-Dimethyl-a-i&opropylfulgidey  formed  on  dissolving  the  acid  in  acetyl 
chloride,  crystallises  in  colourless  platelets  melting  at  72°.  E.  F.  A. 
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Mixed  Derivatives  of  d-Camphoric  Acid  and  /3-Campholide. 

Albin  Haller,  and  Gustav  Blanc  ( Gompt .  rend .,  1905,  141, 
697 — 701). — a- Methyl  camphorate  ^-chloride ,  C0ChC8H14*C02Me,  pre¬ 
pared  by  the  action  of  phosphorus  trichloride  or  thionyl  chloride  on 
a-methyl  /3-hydrogen  camphorate,  is  a  colourless,  mobile  liquid,  which 
decomposes  into  camphoric  anhydride  and  methyl  chloride  on  distillation, 
is  converted  quantitatively  into  dimethyl  camphorate  by  the  action  of 
methyl  alcohol,  reacts  with  ammonia  to  form  a -methyl  fl-camphoramate, 
NH2*C0,C8H14*C02Me,  a  white,  crystalline  substance,  melting  at  139°, 
having  [a]D  +  57°15'  at  27°,  soluble  in  alcohol,  and  sparingly  soluble 
in  water  ;  and  with  phenylhydrazine  to  form  a -methyl  fi-phenylhydrazo - 
camphorate ,  N2H2Ph*C0‘CsH14‘C02Me,  which  melts  at  158°  and  has 
[a]D  +  42°8'  at  26°. 

/3-Methyl  a-hydrogen  camphorate,  readily  obtained  by  the  action  of 
alcoholic  potassium  hydroxide  on  dimethyl  camphorate,  yields  fi-methyl 
camphorate  a-chloride  by  the  action  of  phosphorus  trichloride  or  thionyl 
chloride,  from  which  fi-methyl-a-camphoramate  is  obtained  in  the  form 
of  beautiful,  white  crystals  melting  at  148°,  and  having  [a]D  +  23°20' 
at  25°. 


/ 3-Campholide , 


C8Hh<ch  >0. 
2 


isomeric 


with  a-campholide, 


C8H14<^g^^>0  (compare  Haller,  Abstr.,  1896,  i,  385  ;  Baeyer  and 

Villiger,  Abstr.,  1900,  i,  133;  Blanc,  this  vol.,  i,  115),  obtained  by 
reducing  /3-methyl  a-hydrogen  camphorate  with  sodium  in  alcoholic 
solution,  crystallises  from  a  mixture  of  ether  and  light  petroleum  in 
white  crystals  melting  at  218—220°,  has  [a]D  +  39°20'  at  15°,  is 
readily  soluble  in  alcohol  or  ether,  and  sparingly  soluble  in  light 
petroleum.  The  yield  of  /3-campholide  is  very  poor,  and  attempts 
to  convert  it  into  /3-camphor  through  /3-cyan ocampholic  acid  and 
/3-homocamphoric  acid  were  unsuccessful.  M.  A.  W. 


Action  of  Hydro  xylamine  on  Ethyl  Acetylmalonate. 

F.  Carlo  Palazzo  and  N.  Salvo  (Atti  Real.  Accad.  Lincei ,  1905,  [v], 
14,  ii,  252 — 255). — The  action  of  hydroxylamine  on  ethyl  acetyl- 
malonate  leads  to  the  formation  of  the  compound  C7H904N,  melting  at 
166°  and  previously  obtained  by  the  action  of  hydroxylamine  on  ethyl 
dimethylpyronedicarboxylate  (compare  Palazzo,  Abstr.,  1904,  i,  762); 
for  this  compound,  however,  the  authors  suggest  the  constitution 
NICMe 

^ _ ^Q^>CH‘C02Et  as  being  more  probable.  T.  H.  P. 


Action  of  Hydroxylamine  on  Ethyl  Diacetylmalonate. 

F.  Carlo  Palazzo  and  E.  Carapelle  (Atti  R.  Accad .  Lincei ,  1905, 
[v],  14,  ii,  287 — 289). — The  action  of  hydroxylamine  on  ethyl 
diacetylmalonate  yields  the  compound  C7H904N  (compare  preceding 
abstract),  an  acetyl  group  being  first  removed  as  acethydroxamic  acid 
from  the  diacetyl  ester  by  the  hydroxylamine,  which  here  acts  as  a 
hydrolyst.  T.  H.  P. 

Dihydroxyglutaric  Acids.  Heinrich  Kiliani  and  Peter 
Loeffler  ( Ber .,  1905,  38,  3624 — 3626). — ay-Dihydroxyglutaric  acid 
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from  ^spsaccharin  (this  vol.,  i,  739)  yields  a  quinine  salt,  which 
crystallises  from  water  in  long,  glistening  needles.  It  contains  4H20 
and  melts  at  162°.  The  quinine  salt  of  ^-trihydroxyglutaric  acid  from 
arabinose  contains  5H20  and  melts  at  180°. 

afi-Dihydroxyglutaric  acid  has  been  prepared  by  the  oxidation  of 
glutaconic  acid  with  1  per  cent,  potassium  permanganate  at  0°  (yield 
5  per  cent.),  and  also  by  the  action  of  calcium  carbonate  and  water  on 
glutaconic  acid  dibromide  (yield  14  per  cent.).  The  acid  crystallises  in 
slender  needles  or  compact  prisms,  is  anhydrous  and  optically  inactive, 
and  melts  and  decomposes  at  164°.  It  can  be  titrated  with  standard 
alkali,  yields  a  quinine  salt  which  crystallises  in  large,  glistening 
needles,  and  also  a  crystalline  potassium  hydrogen  salt.  The  normal 
sodium  and  zinc  salts  have  been  obtained  in  an  amorphous  condition 

°niy. 

An  a/?-dihydroxyglutaric  acid  has  been  prepared  by  the  oxidation  of 
metasaccharopentose  (Abstr.,  1903,  i,  10)  with  dilute  nitric  acid  at 
35°.  It  crystallises  in  needles  or  plates,  melts  at  156°,  has  [«]D  +11°, 
is  anhydrous,  and  shows  no  tendency  to  lactone  formation.  Solutions 
of  the  alkali  salts  give  no  precipitate  with  barium,  strontium,  zinc, 
copper,  or  cadmium  salts.  The  potassium  hydrogen  salt  crystallises 
from  aqueous  alcohol  in  microscopic  prisms.  The  quinine  salt  crystal¬ 
lises  in  long  needles,  contains  7Ho0,  and  melts  at  158 — 160°. 

J.  J.  S. 

Digitalonic  Acid.  Heinrich  Kiliani  ( Ber .,  1905,  38, 
3621 — 3623).  Compare  Abstr.,  1902,  1241). — When  the  lactone  of 
digitalonic  acid  is  oxidised  with  concentrated  nitric  acid  at  35°,  the 
chief  products  are  oxalic  and  afiy -trihydroxy  adipic  acid ,  C6H10O7. 
The  calcium  salt  of  the  latter  is  soluble  in  both  hot  and  cold  water,  but 
is  precipitated  on  the  addition  of  alcohol.  The  quinine  salt  crystal¬ 
lises  from  water  in  colourless  needles,  contains  6H20,  and  melts  at 
128 — 130°.  The  acid  obtained  from  the  quinine  salt  crystallises 
from  water  in  compact  plates  melting  at  123 — 124°.  The  zinc  salt, 
C(.Hs07Zn,4H20,  and  cupric  salt,  +  4H20,  have  been  obtained  in  a 
crystalline  form. 

The  differences  between  this  trihydroxyadipic  acid  and  that  from 
metasaccharin  (Abstr.,  1885,  745)  are  so  considerable  that  it  is 
concluded  that  they  must  be  structurally  isomeric.  The  acid  from 
digitalonic  acid  is  thus  a/Iy-trihydroxyadipic  acid, 

co2h  [ch-  oh]3  -ch2  -co2  h, 

and  digitalonic  acid  is  either  CH8*[CH*0H]4*CH2*C02H  or 

CHs-CH(0H)-CH2-[CH-0H]o-C02H.  j.  j.  s. 

Formaldehyde.  I.  Formaldehyde  in  Aqueous  Solution. 

Friedrich  Auerbach  and  Hermann  Barschall  (Chem.  Centr .,  1905, 
ii,  1081 — 1083;  from  Arh.  Kais.  Ges,~A .,  22,  584 — 629). — Aqueous 
solutions  of  formaldehyde  are  prepared  by  subliming  trioxymethylene 
in  a  stream  of  nitrogen  and  absorbing  the  vapour  in  water.  Lumi&re 
and  Seyewetz’  method  (Abstr.,  1903,  i,  150)  may  be  used  for  the 
analysis  of  the  solutions  if  the  correction  for  the  hydrolysis  of  the 
sulphate  solution  is  properly  applied.  Homijn’s  method  is  better 
adapted  for  small  quantities  of  dilute  solutions  if  the  following 
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conditions  are  observed.  Pure  alkali  hydroxide,  preferably  prepared 
from  the  metal,  should  be  used,  the  solution  of  iodine  and  alkali  should 
not  be  mixed  before  adding  the  aldehyde,  the  addition  of  too  much 
acid  is  to  be  avoided,  and  the  liquid  should  be  continuously  shaken 
during  the  titration  with  sodium  thiosulphate.  If  an  insufficient 
quantity  of  iodine  is  used  in  the  first  instance,  this  cannot  be 
remedied  by  adding  more  after  the  titration.  The  oxidation  of  the 
aldehyde  appears  to  be  entirely  effected  by  the  hypoiodite  formed  by 
the  action  of  the  iodine  on  the  alkali  hydroxide.  The  agitation  of  the 
solution  during  the  titration  is  necessary  to  avoid  the  action  of  the 
thiosulphate  on  the  acid. 

The  sp.  gr.  of  pure  aqueous  solutions  of  formaldehyde  at  18°  is 
given  in  the  original  paper,  and  the  relationship  of  the  average 
molecular  weight  of  the  aldehyde  in  its  aqueous  solution  to  the 
concentration  has  been  determined.  By  means  of  the  application 
of  the  law  of  mass  action  to  the  data  obtained,  it  is  shown  that  an 
equilibrium  is  established  between  the  molecules  of  formaldehyde, 
CH20,  and  those  of  the  polymeride,  (CH20)3.  A  better  agree¬ 
ment  between  the  observed  and  calculated  values  is  obtained,  how¬ 
ever,  when  it  is  assumed  that  both  forms  are  hydrated,  methylene 
glycol  being  formed  from  the  aldehyde,  CH20.  This  assumption  does 
not  preclude  the  possibility  of  the  occurrence  of  very  small  quantities 
of  higher  polymerides  in  very  concentrated  solutions,  and  in  fact  the 
deviations  shown  by  solutions  of  37 — 38  volumes  per  cent,  point  to 
this  explanation.  The  reaction  between  the  two  forms  in  aqueous 
solutions  is  reversible,  and  the  equilibrium  is  attained  in  a  short  time 
when  either  gaseous  formaldehyde  or  the  polymeride  is  dissolved.  As 
the  temperature  is  raised,  the  latter  tends  to  decompose  into  the 
simpler  form,  this  change  being  accompanied  by  absorption  of  heat. 
Foelsing’s  (Zeit.  offentl .  Chem 1904,  322)  statements  in  reference  to 
the  effect  of  the  preservative  “  sterilisol”  and  the  difference  shown  by 
solutions  prepared  in  a  vacuum  do  not  correspond  with  the  facts,  the 
composition  of  solutions  which  have  been  allowed  to  remain  for  a  few 
hours  being  independent  of  the  method  of  preparation. 

When  solutions  of  formaldehyde  are  distilled,  the  distillate  is  always 
weaker,  and  the  residue  stronger.  The  boiling  point  of  aqueous 
solutions  decreases  with  the  concentration,  and  all  solutions  contain¬ 
ing  more  than  30  vols.  per  cent,  boil  at  practically  the  same  tem¬ 
perature,  hence  on  distillation  a  distillate  of  a  higher  boiling  point  is 
obtained  (compare  Konowaloff,  Abstr.,  1881,  1093).  The  relation¬ 
ships  of  the  composition  of  the  vapour  from  boiling  formaldehyde 
solutions  to  the  quantity  of  aldehyde  in  the  solution,  and  the  partial 
pressure  of  the  aldehyde  in  solutions  at  100°  have  been  determined. 
The  partial  pressure  in  solutions  at  1 8°  has  been  estimated  by  means 
of  a  current  of  air.  Since  these  methods  gave  very  low  values,  it 
would  appear  that  only  a  very  small  portion  of  the  aldehyde  is 
contained  in  the  solution  in  the  form  of  the  simple  molecule  CH20. 
From  the  partial  pressures,  the  quantities  of  aldehyde  which  would  be 
contained  in  a  given  volume  of  saturated  vapour  at  18°  have  been 
calculated.  In  the  case  of  the  strongest  solution,  which  contained 
33*8  vols.  per  cent.,  it  was  found  that  the  quantity  was  only  0*66  gram, 
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and  for  the  commercial  40  per  cent,  solution  in  methyl  alcohol  less 
than  1  gram.  In  practice,  however,  complete  saturation  of  the  vapour 
is  never  attained.  JE.  W.  W. 

Action  of  Ammonia  and  of  Amines  on  Chloral.  Mitsuru 
KuHARAand  Yoshinori  Kishi  {Mem.  Coll.  Sci.  Eng.  Kyoto ,  1904 — 1905, 
1,  114 — 124). — The  action  of  ammonia  on  chloral  in  the  free  state  and 
in  chloroform  solution  at  various  temperatures  has  been  examined. 
The  observations  indicate  that  chloral  ammonia  is  the  first  product, 
but  that  this  is  decomposed  either  (1)  by  rise  of  temperature  or 
(2)  by  the  action  of  an  excess  of  ammonia  into  chloroform  and 
formamide  according  to  the  equations:  (1)  CC13,CH(0H)*NH2  = 
CHC13  +  CHON H2 ;  (2)  CC13*C H(OH)-NH2  +  NH3 -  CHC13  + 

CH(N  H2)2*OH  —  CHClg  +  NH3  +  CHO*NH2.  The  aliphatic  amines  are 
supposed  to  react  similarly  towards  chloral,  and  the  entirely  different 
behaviour  of  the  aromatic  amines  which  yield  trichloroethylidene 
derivatives  is  ascribed  to  their  much  weaker  basic  properties.  If 
aromatic  amines  are  treated  with  chloral  ammonia  instead  of  with 
chloral,  formyl  derivatives  of  the  amines  are,  however,  obtained.  In 
this  reaction,  the  chloral  ammonia  first  decomposes  into  chloroform  and 
formamide,  the  latter  then  reacting  with  the  amine.  A  number  of 
formyl  derivatives  of  aromatic  amines  were  prepared  according  to  this 
method.  H.  M.  D. 

Condensation  of  isoPropylacetaldehyde  [isoValeraldehyde] 
with  Acetaldehyde.  Bruno  Ehrenfreund  ( Monatsh .,  1905,  20, 
1003  — 1010). — The  condensation  of  isovaleraldehyde  (Rainer,  this 
vol.,  i,  16)  with  acetaldehyde  in  presence  of  potassium  carbonate  has 
been  re-investigated,  as  the  isovaleraldehyde  used  by  Wogrinz 
(Abstr ,  1901,  i,  254  ;  1903,  i,  604)  contained  at  least  a-methyl- 
butaldehyde  in  addition. 

The  aldol,  CH2Pr^CH(OH)*CH2*COH  or  OH-CHMe*CHPr^COH, 
is  now  found  to  boil  at  85°  under  15  mm.  pressure,  and  on  oxidation 
with  potassium  permanganate  to  form,  in  addition  to  isovaleric  acid, 
a  hydroxy -acid,  C7H1403. 

The  unsaturated  aldehyde,  CH2Pr^*CH!CH*COH  or 

CHMelCPr^COH, 

is  obtained  best  by  heating  the  aldol  with  sodium  acetate ;  on 
oxidation,  it  yields  isovaleric  acid,  oxalic  acid,  and  only  a  small 
amount  of  acetic  acid.  Reduction  of  the  unsaturated  aldehyde  with 
iron  filings  and  acetic  acid  leads  to  the  formation  of  a  product  which 
is  probably  identical  with  Grimshaw’s  isohexylcarbinol  (this  Journal, 
1873,  313),  and  on  oxidation  with  potassium  permanganate  yields 
isoheptoic  acid  boiling  at  211 — 214°. 

In  other  respects,  the  properties  of  the  substances  obtained  agree 
with  those  described  by  Wogrinz  (loc.  cit.).  G.  Y. 

Action  of  Lead  and  Bismuth  Salts  on  the  Rotatory  Power 
of  Sugars,  Polyhydric  Alcohols,  and  Hydroxy-acids.  II. 

Hermann  Grossmann  {Zeit.  Ver.  deut.  Zucker-Ind .,  1905,  596, 
941 — 976.  Compare  this  vol.,  i,  415). — The  results  of  the  author’s 
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investigations  on  a  large  number  of  sugars,  polyhydric  alcohols,  and 
hydroxy-acids  show  that  most  of  these  compounds  readily  react  with 
alkaline  solutions  of  load  salts,  the  hydrogen  atoms  of  the  hydroxyl 
groups  being  replaced  by  lead  oxide.  Owing  to  the  change  produced 
in  the  optically  active  molecule  by  the  influence  of  the  heavy  lead 
atom,  the  formation  of  these  complexes  is  often  accompanied  by  a 
change  in  the  sense  of  the  rotation.  The  alkali  necessary  for  the 
solution  of  the  insoluble  lead  compounds  at  first  produced  frequently 
influences  the  rotation  very  greatly,  especially  with  tartaric  and  quinic 
acids.  The  lead-alkali  compounds  of  the  hexoses  are,  in  general, 
possessed  of  but  little  stability,  the  free  alkali  very  soon  producing 
intra-molecular  changes. 

A  solution  of  bismuth  nitrate  in  glycerol  and  water  exerts,  on 
addition  of  an  alkali  hydroxide,  an  influence  on  the  rotation  of  tartaric 
acid,  with  which,  together  with  the  dextrorotatory  complexes  present 
in  alkaline  solution,  strongly  lsevorotatory  complexes,  only  stable  in 
presence  of  hydrogen  ions,  are  formed.  Saccharic  acid  is  converted 
by  alkaline  bismuth  solution  into  a  strongly  dextrorotatory  substance. 

The  dextrorotation  of  mannitol  produced  by  bismuth  nitrate,  is 
greater  in  aqueous  solution  than  when  glycerol  is  added.  Of  the 
sugars,  only  lsevulose  and  invert  sugar  are  appreciably  influenced  in 
rotation  by  alkaline  bismuth  nitrate  solution.  The  rotations  of 
arabinose,  galactose,  dextrose,  sucrose,  lactose,  maltose,  and  raffinose 
are  diminished  by  alkaline  bismuth  nitrate  solutions,  but  the  change 
is  here  ascribed  to  the  excess  of  alkali  present,  since  increase  of  the 
amount  of  bismuth  salt  is  not  accompanied  by  a  corresponding  change 
in  the  rotation.  The  same  probably  holds  in  the  case  of  quinic  acid. 

T.  H.  P. 

Acetosulphate  of  Cellulose.  II.  Charles  F.  Cross,  Edward  J. 
Bevan,  and  John  F.  Briggs  ( Ber 1905,  38,  3531 — 3538.  Compare 
this  vol.,  i,  512). — Particulars  are  given  of  the  preparation  of  three 
series  of  acetylcellulose  sulphuric  esters  and  their  salts,  the  propor¬ 
tions  of  combined  sulphuric  acid  being  5 — 6,  9 — 1*0,  and  25  per  cent. ; 
analyses  are  given  of  each  series  of  compounds.  T.  M.  L. 

Diaminoethyl  Ether.  Siegmund  Gabriel  ( Ber .,  1905,  38, 
3411 — 3414). — The  product  formerly  obtained  by  the  author  (Abstr., 
1888,  439,  668,  1267),  which  Knorr  {Ber.,  1904,  37,  3515)  has  con¬ 
sidered  to  be  piperazine  picrate,  is  not  identical  with  the  latter  pre¬ 
pared  directly  from  piperazine  ;  the  substance  obtained  in  this  way 
forms  lemon-yellow  plates  and  darkens  between  255°  and  280°  without 
melting.  The  substance  formerly  considered  to  be  the  picrate  of  a 
base  C4H12ON2  is  perhaps  diaminoethyl  ether  picrate . 

Diphthaliminoethyl  ether ,  (C8H402!N,CH2*CH2)20,  prepared  by  heat¬ 
ing  di-iodoethyl  ether  (Sand,  Abstr.,  1901,  i,  458  and  741)  with 
potassium  phthalimide,  crystallises  from  alcohol  in  flat  rhombohedra, 
melts  at  156 ’5°,  and  when  heated  with  hydrochloric  acid  and  acetic 
acid  at  140°  gives  diaminoethyl  ether  hydrochloride , 

0(CH2-CH2-NH2,HC1)2. 


ORGANIC  CHEMISTRY. 


863 


This  crystallises  from  96  per  cent,  alcohol  in  long,  flat  needles  and 
melts  at  226 — 227°.  The  corresponding  platinichloride , 

C4H12ON2,H2PtClp, 

decomposes  at  230°.  Diaminoethyl  ether  boils  at  183 — 184°  and  gives 
a  picrate  which  decomposes  at  228°.  The  picrate  formerly  described 
decomposed  at  218°,  so  that  its  identity  with  the  preceding  picrate  is 
not  yet  certain.  W.  A.  D. 

Transformation  of  ft -Vinylacrylic  Acid  into  Diaminovaleric 
Acid.  Emil  Fischer  and  Karl  Kaske  ( Ber .,  1905,  38,  3607 — 3612. 
Compare  Fischer  and  Schlotterbeck,  Abstr.,  1904,  i,  549). — When 
heated  with  saturated  aqueous  ammonia  at  150°  in  a  closed  vessel, 
/3-vinylacrylic  acid  yields  a  diaminovaleric  acid  which,  after  purifica¬ 
tion  by  conversion  into  the  phosphotungstate,  is  obtained  as  a  dark 
yellow  syrup.  It  is  easily  soluble  in  water  or  methyl  alcohol,  has  a 
strongly  alkaline  reaction  in  aqueous  solution,  is  precipitated  by  mer¬ 
curic  chloride,  and  with  phosphotungstic  acid  forms  in  aqueous  solu¬ 
tion  a  voluminous,  or  in  sulphuric  acid  solution,  a  granular  precipitate. 
The  diamino-acid  does  not  yield  the  dibenzoyl  derivative  characteristic 
of  ornithine,  but  it  may  be  a  mixture,  possibly  containing  small 
quantities  of  ornithine,  as  it  forms  two  crystalline  picrates , 
C5H1202N2(C6H307]Sr3)2,  which  melts  at  185°  (corr.),  and 

c5h12o2n2,c6h8o7n3, 

which  commences  to  decompose  at  130°,  and  is  melted  at  160 — 170° 
(compare  Schulze  and  Winterstein,  Abstr.,  1902,  i,  231).  When 
distilled  under  reduced  pressure,  the  diamino-acid  forms  an  anhydride , 
C5H7ON,  which  crystallises  in  colourless,  stout  needles,  melts  at 
51 — 53°  (corr.),  and  is  easily  soluble  in  water,  ethyl  alcohol,  ethyl 
acetate,  benzene,  or  pyridine,  and  has  a  slight  acid  reaction  in  aqueous 
solution;  when  heated  with  aqueous  barium  hydroxide  at  100°,  it 
yields  an  amz’no-acid,  the  aqueous  solution  of  which  dissolves  copper 
oxide.  The  formation  of  the  anhydride  shows  that  the  diaminovaleric 
acid  probably  has  an  amino-group  in  the  y-  or  8-position.  G.  Y. 

Synthesis  of  Polypeptides.  XIII.  Chlorides  of  Amino- 
acids  and  Polypeptides,  and  their  Use  as  Synthetical  Agents. 
Emil  Fischer  {Ber.,  1905,  38,  2914 — 2925.  Compare  Abstr.,  1903, 
i,  465,  607,  799,  800;  1904,  i,  652,  771,  867,  890,  917  ;  this  vol., 
i,  30,  31,  263,  637). — The  author  has  already  shown  that  many  amino- 
acids,  when  agitated  with  a  mixture  of  acetyl  chloride  and  phosphorus 
pentachloride,  form  compounds  of  the  type  NH3Cl*CHE/COCl.  It  is 
now  shown  that  all  simple  amino-acids  can  be  converted  into  the  cor¬ 
responding  chloro-derivatives  under  suitable  experimental  conditions. 
The  reaction  has  been  extended  to  leucylglycine  and  to  leueylglyeyl- 
glycine  ;  the  resulting  products  combine  with  esters  of  amino-acids 
to  form  esters  of  higher  polypeptides,  which  on  hydrolysis  are  con¬ 
verted  into  the  corresponding  peptides.  The  method  has  been  of 
particular  advantage  for  the  syntheses  of  optically  active  poly¬ 
peptides. 

Glycyl  chloride  hydrochloride ,  NH3C1*CH2*C0C1,  is  prepared  as 
follows.  Glycine  is  precipitated  from  its  aqueous  solution  by  the 
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addition  of  a  large  excess  of  absolute  alcohol,  dried  at  100°,  and,  when 
finely  powdered,  mixed  with  acetyl  chloride.  The  mixture  is  cooled  to 
0°  and  phosphorus  pentachloride  gradually  added,  and  the  whole 
agitated  for  several  hours.  The  hydrochloride  is  crystalline  and  is 
readily  converted  by  ethyl  alcohol  into  glycine  ethyl  ester  hydro¬ 
chloride. 

The  action  of  a  mixture  of  phosphorus  pentachloride  and  acetyl 
chloride  on  glycine  which  has  been  crystallised  from  water  is 
different,  other  substances  besides  glycyl  chloride  hydrochloride  which 
are  not  transformed  by  alcohol  into  glycine  ethyl  ester  being  formed. 
The  author  suggests  the  possibility  of  glycine  existing  in  isomeric 
forms. 

For  the  preparation  of  eZ-alanyl  chloride  hydrochloride,  it  was  also 
found  advisable  to  precipitate  the  c?-alanine  from  its  aqueous  solu¬ 
tion  by  means  .of  absolute  alcohol,  d -Alanyl  chloride  hydrochloride , 
NHgCl’CHMe'COCl,  prepared  by  the  action  of  a  mixture  of  phosphorus 
pentachloride  and  acetyl  chloride  on  d-alanine  is  a  crystalline  powder. 
The  aqueous  solution  has  [a]D  +7*23°  at  20°,  whilst  d-alanine  hydro¬ 
chloride  has  +  9 ‘55°.  During  the  chlorination,  racemisation  to  the 
extent  of  about  25  per  cent,  had  accordingly  taken  place. 

Phenylalanyl  chloride  hydrochloride ,  CH2Ph*CH(NHaCl)*COCl,  is  a 
powder. 

Leucylglycyl  chloride  hydrochloride , 

C4H9-CH(NH3C1)-C0*NH-CH2*C0C1, 
prepared  by  the  action  of  phosphorus  pentachloride  and  acetyl 
chloride  on  leucylglycine,  is  a  solid,  as  also  is  leucylglycylglycyl 
chloride  hydrochloride , 

C4H9-CH(NH3Cl)-CO*NH-CH2-CO-NH*CH2-COCl, 

prepared  from  leucylglycylglycine. 

Phenylalanylglycine ,  CH2Ph,CH(NH2),C0,NH,CH2,C02H,  pre¬ 
pared  by  the  action  of  phenylalanyl  chloride  hydrochloride  on  glycine 
ethyl  ester  in  chloroform  solution,  and  subsequent  saponification  of  the 
resulting  ester,  forms  colourless  plates  and  melts  and  decomposes  at 
about  273°  (corr.) ;  it  is  sparingly  soluble  in  ethyl  alcohol,  and  may 
also  be  prepared  by  the  action  of  a-bromohydrocinnamyl  chloride  on 
glycine. 

d -Alanylglycine,  prepared  by  hydrolysis  of  the  ester  formed  by  the 
action  of  ^Z-alanyl  chloride  on  ethyl  glycine  in  chloroform  solution, 
separates  from  a  mixture  of  alcohol  and  water  in  needles  or  in  feathery 
crystals.  It  melts  and  decomposes  at  about  235°  (corr.).  It  is  the 
optical  isomeride  of  the  /-alanyl  glycine,  formerly  described,  and  has 
[a]D  +  50  2°  at  20°  in  aqueous  solution,  a  value  slightly  higher  than  that 
observed  for  the  Z-isomeride. 

A  new  synthesis  of  leucylglycylglycine  ethyl  ester, 

C4H9-CH(NH2)-C0-NH-CH2-C0-NH-CH2*C02Et, 
by  the  action  of  leucylglycyl  chloride  hydrochloride  on  glycine  ethyl 
ester,  is  recorded. 

Leucylglycyl-leucine  ethyl  ester, 

C4H9-CH(NH2)*C0*NH-CH2-C0-NH-CH(C4H9)-C02-C2H5, 
prepared  by  the  action  of  leucylglycyl  chloride  hydrochloride  on 
leucine  ethyl  ester,  is  a  solid,  which  forms  a  crystalline  nitrate ,  soften- 
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ing  at  about  147°  (corr.),  and  melting  and  decomposing  at  about  160° 
(corr.).  The  free  tripeptide  is  indefinite  in  crystalline  form,  and  melts 
and  decomposes  at  about  253°  (corr.). 

A  new  synthesis  of  leucyldiglycylglycine  from  leucyldiglycyl 
chloride  hydrochloride  and  glycine  ethyl  ester  is  recorded. 

A.  McK. 

Complex  Compounds  of  Organic  Imides.  Succinimide 
Copper  Derivatives.  Leo  Tschugaeff  ( Ber .,  1905,  38,  2899 — 2914. 
Compare  Tschugaeff,  Abstr.,  1904,  i,  478  ;  Ley,  this  vol.,  ii,  524). — The 
compounds  of  the  type  (Su)2Cu,2a,  where  Su  represents  the  succinimide 
group,  CgH4(CO)2N,  and  a  the  particular  amine  used,  are  prepared  by 
four  general  methods.  (1)  The  reaction,  formerly  employed,  where 
cupric  chloride  (1  mol.)  and  succinimide  (2  mols.)  are  acted  on  by  the 
amine  in  alcoholic  solution  is  of  general  applicability,  but  has  the 
objection  that  half  of  the  amine  used  is  lost,  since  the  reaction  proceeds 
in  the  sense  2SuH  +  CuCl2  +  4a  —  Cu(Su)2,2a  -f  2a,HCl.  (2)  When' 
copper  turnings  are  brought  into  contact  with  an  alcoholic  solution  of 
ammonia  or  of  a  primary  amine  in  presence  of  oxygen,  the  copper  is 
oxidised  only  slowly  ;  when,  however,  succinimide  is  added,  the  solution 
quickly  becomes  dark  blue,  and  a  red  compound  separates  at  once. 
The  change  is  represented  by  the  equation  4SuH  +  4a  +  2Cu  +  02  = 
2(Su)2Cu,2a  2H20.  (3)  A  suitable  method  where  the  amount  of 

amine  available  is  small  is  that  of  warming  coppersuccinimide  hexa- 
hydrate  with  the  amine  in  alcoholic  solution.  (4)  A  solution  of 
cuprammine  hydroxide  in  water  or  in  aqueous  alcohol  is  first  prepared, 
and  then  succinimide  and  an  excess  of  alcohol  added,  the  action  pro¬ 
ceeding  according  to  the  equation  Cu(2a)(OH)2  +  2SuH  =  (Su)2Cu,2a  + 
2H20.  This  method,  however,  on  account  of  the  small  yields  obtained, 
is  only  of  theoretical  interest. 

Diamminecoppersuecinimide,  (Su)2Cu,2NH3,  prepared  by  the 
oxidation  method,  begins  to  decompose  in  a  closed  capillary  tube  at 
180°,  and  melts  and  decomposes  at  about  193°,  Its  aqueous  solution 
has  an  ammoniacal  odour  ;  dilute  solutions  quickly  assume  a  green 
tint  and  become  turbid  owing  to  hydrolysis.  Monoammine-triaquo- 
copper succinimide,  (Su)2Cu(NH3),3H20,  prepared  by  allowing  a  solu¬ 
tion  of  the  diammine  compound  in  a  little  water  to  evaporate  in  a 
partial  vacuum  over  sulphuric  acid,  melts  at  about  130°  when  heated 
in  a  closed  capillary  tube.  Alcoholic  ammonia  converts  it  into  the 
diammine  compound ;  it  may  also  be  formed  by  allowing  the  latter  to 
remain  in  the  air  at  the  ordinary  temperature  for  some  time. 

Dimethylaminecoppersuccinimide ,  (Su)2Cu,2NH2Me,  prepared  by  the 
oxidation  method,  separates  from  alcohol  in  red  needles  and  melts  and 
decomposes  at  168°.  Its  aqueous  solution  is  dark  blue,  has  an  odour 
of  methylamine,  and  when  concentrated  over  sulphuric  acid  forms  the 
compound  (Su)2Cu(NH2Me),3H20 ;  the  latter  is  bluish-violet  and  melts 
at  about  118°. 

Diethylaminediaquocopper  succinimide,  (Su)2Cu,2NH2Et,2H20,  is 
red  and  melts  at  156°.  Its  aqueous  solutions  undergo  marked 
hydrolysis  with  the  formation  of  coppersuccinimide  hexahydrate, 
(Su)2Cu,6H20  ;  the  latter  forms  blue  plates  and  cannot  readily  be  re- 
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crystallised  from  water  owing  to  the  formation  of  basic  copper- 
succinimide  derivatives.  Coppersuccinimide  hexahydrate  gradually 
effloresces  ;  it  undergoes  a  delicate  colour  change  with  benzyl-,  ally!-,  or 
^sobutyl-amine,  a  red  compound  being  formed.  Dietbylamino-diaquo- 
coppersuccinimide,  in  contradistinction  to  the  corresponding  ammonia 
and  methylamine  derivatives,  can  be  preserved  in  a  damp  atmosphere 
without  undergoing  change. 

The  following  compounds  were  prepared  : 

(Su)2Cu,2NH2Pra  (m.  p.  167°) ;  (Su)2Cu,2NH2*C4H9,  n-  (m.  p.  166°) ; 
iso-  (m.  p.  171°);  sec- ;  tert .-  (m.  p.  161°)  3  (Su)20u,2NH2*C5H11  (iso-) 
(m.  p.  171°) ;  (Su)2Cu,2NH2-C6H13  (n~)  (m.  p.  161°) ;  (Su)2Cu,2NH2*C3H5 
(m.  p.  172°);  (Su)2Cu,2NH0*CH2Ph  (m.  p.  181°);  the  camphylamine 
compound,  (Su)2Cu,2NH2*CH2*C9H15. 

The  tendency  for  secondary  amines  to  form  these  diammine  com¬ 
pounds  is  not  so  marked  as  that  of  the  primary  amines. 

Bisdimethylaminediaquocoppersuccinimide,  (Su)2Cu,2NHMe2,2H20, 
best  prepared  by  the  oxidation  method,  forms  dark  brownish-red, 
tetragonal  prisms  and  melts  at  133°.  Its  aqueous  solutions  are  bluish- 
green  and  readily  undergo  hydrolytic  dissociation. 

Aliphatic  tertiary  amines  do  not  form  compounds  with  copper 
succinimide. 

Dipyridinecoppsersuccinimide ,  (Su)2Cu,206NH6,  forms  brownish-red 
crystals  which  melt  and  decompose  at  about  175°.  When  its  blue 
aqueous  solution  is  slowly  evaporated  over  sulphuric  acid,  it  forms  the 
compound  (Su)2Cu,C5N.H5,H20,  which  crystallises  in  bluish-violet  needles 
or  prisms.  When  the  solution  of  the  latter  compound  in  water  is 
allowed  to  evaporate  over  sulphuric  acid  or  when  the  dipyridine  com¬ 
pound  is  treated  with  much  water  and  then  allowed  to  evaporate, 
coppersuccinimide  hexahydrate  separates. 

The  constitution  of  the  compounds  described  is  discussed. 

A.  McK. 

Selenocyanopropionic  Acid.  M.  Simon  ( Monatsh 1905,  26, 
959 — 970.  Compare  Hofmann,  Abstr.,  1889,  726). — Potassium 
a-selenocyanopropionate ,  C4H402NSeK,  is  formed  by  the  action  of 
potassium  selenocyanate  (Muthmann  and  Schroder,  Abstr.,  1900,  i, 
479)  on  potassium  a-chloropropionate  in  slightly  warm,  aqueous 
solution ;  it  forms  deliquescent,  yellow  or  brown  crystals,  and  is  easily 
soluble  in  alcohol  or  water,  but  almost  insoluble  in  benzene  or  chloro¬ 
form.  The  sodium  salt,  C4H402NSeNa,  prepared  from  sodium  seleno- 
cyanide  and  a-chloropropionate,  forms  small,  slightly  yellow  crystals, 
is  readily  soluble  in  water,  but  less  so  in  alcohol,  and  is  only  slightly 
hygroscopic. 

Sodium  selenocyanate,  CNSeNa,  formed  by  fusing  sodium  cyanide 
with  selenium,  crystallises  from  alcohol  in  white  leaflets. 

Ethyl  a-selenocyanopropionale,  C6H902NSe,  formed  by  boiling  ethyl 
a-chloropropionate  with  potassium  selenocyanate  in  alcoholic  solution 
in  a  reflux  apparatus,  is  obtained  as  a  reddish-brown  oil,  which  has  an  un¬ 
pleasant  odour  and  a  burning  taste,  is  soluble  in  ether,  and  has  a  sp.  gr. 
>1.  It  is  hydrolysed  by  boiling  alcoholic  sodium  hydroxide  with 
formation  of  sodium  lactate,  sodium  selenocyanate  and  alcohol.  The 
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methyl  ester,  formed  by  warming  the  potassium  salt  with  methyl  iodide, 
resembles  the  ethyl  ester. 

a -Selenocyanojwopionic  acid ,  ClS’Se*CHMe,C03H,  liberated  from  its 
sodium  salt  by  means  of  dilute  sulphuric  acid,  forms  a  yellow,  viscid 
liquid  which  has  a  characteristic  odour,  does  not  solidify  at  —  15°,  and  has 
a  strong  acid  reaction ;  when  in  contact  with  a  small  amount  of  water, 
it  slowly  evolves  hydrogen  cyanide,  and  yields  on  filter  paper,  after  some 
time,  a  red  selenium  stain.  In  neutral  solution,  a-selenocyanopropionic 
acid  forms  with  silver  nitrate  a  white  precipitate  which  becomes 
yellow  and  probably  consists  of  a  mixture  of  silver  selenocyanate  and 
lactate.  Attempts  to  form  a  copper  salt  resulted  also  in  decomposition 
of  the  acid.  G.  Y. 

Action  of  Diazomethane  on  Ethylene  and  Diallyl. 

E.  Azzarello  ( Atti  R .  Accad,  Lincei,  1905,  [v],  14,  ii,  285 — 286. 
Compare  von  Pechmann,  Abstr.,  1895,  i,  328). — On  passing  dry  ethylene 
through  a  well-cooled  ethereal  solution  of  diazomethane,  pyrazoline  is 
formed. 

The  action  of  diallyl  on  an  ethereal  solution  of  diazomethane  yields 
a  small  proportion  of  an  oil  which  has  an  alkaline  reaction,  boils  at 
70 — 80°  under  28  mm.  pressure,  and  gives  a  yellow  precipitate  with 
platinic  chloride.  T.  H.  P. 


Decompositions  of  Ethanemercarbide  with  Alkali  Sulphites 
and  Sulphur  Chloride.  Karl  A.  Hofmann  and  H.  Feigel  ( Ber 
1905,  38,  3654—3659.  Compare  Abstr.,  1898,  i,  635  ;  1900,  i,  383). 
— When  the  chloride,  C2Hg6Cl6»  is  shaken  with  ten  times  its  weight 
of  a  10  per  cent,  benzene  solution  of  sulphur  chloride,  no  change 
occurs  ;  it  is  also  undecomposed  when  heated  with  sulphur  chloride  at 
120°.  The  corresponding  base,  C2Hg604H2,  on  the  other  hand,  when 
shaken  with  the  benzene  solution,  yields  yellow  crystals  of  the  coin¬ 
pound  C2Hg4Cl4S2,  probably  H  the  chlorine  of 

which  is  readily  precipitated  as  silver  chloride. 

When  the  chloride,  C2Hg6Cl6,  is  mixed  with  potassium  polysulphide 
solution  and  the  solution  repeatedly  renewed  so  long  as  mercuric 
chloride  is  formed,  the  compound  C2Hg4Cl2SH2  is  obtained  in  the 
form  of  brilliant  yellow  needles.  The  same  product  is  obtained  when 
the  mixture  is  heated  at  1 00°  and  is  purified  by  washing  with  potass¬ 
ium  sulphide  solution,  water,  alcohol,  carbon  disulphide,  and  ether. 
When  the  yellow  crystals  are  boiled  with  hydrochloric  acid,  an  intense 
alliaceous  odour  is  noticed,  and  a  white,  crystalline  powder  is  formed 
which  turns  yellow  on  the  addition  of  hot  sodium  hydroxide  solution. 
The  chlorine  atoms  are  removed  by  silver  nitrate  and  are  thus  pre- 

„  ,  ,  ,  ,  ,  ,  ClHg*CH*Hg  . 

sumably  attached  to  mercury,  and  the  formula  l  ^>b  is 

^  o  o 

suggested. 

The  base  C2Hg604H2,  when  left  for  several  weeks  in  contact  with 
a  methyl-alcoholic  solution  of  ammonium  poly  sulphide,  which  is 
repeatedly  renewed,  yields  a  yellow  compound,  which,  after  washing 
with  potassium  sulphide  solution,  has  the  composition  C2Hg6S202H2. 

3  $  2 
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It  has  not  been  found  possible  to  remove  all  the  metal  from  these 
mercury  compounds  by  means  of  sulphides  and  polysulphides.  Tetra- 
mercuriethane  cyanide  reacts  with  potassium  polysulphide  yielding 
the  compound,  C4Hg4SH6,  probably  (HgICH*CH2'Hg)2S.  With  a 
methyl-alcoholic  solution  of  ammonium  poly  sulphide,  it  yields 
C2Hg2SH4.  J.  J.  S. 

Grignard's  Reaction  with  Dihaloids.  II.  Felix  B.  Ahrens 
and  Adolf  Stapler  ( Ber 1905,  38,  3259 — 3267.  Compare  this  vol., 
i,  423). — The  compound  formed  by  the  action  of  magnesium  on 
ethylene  dibromide  in  ethereal  solution  has  the  constitution 

OBrEt2*Mg*CH2’CH2Br, 
and  its  additive  compound  with  benzaldehyde, 

0BrEt2-CHPh-0-Mg-CH2-CH2Br  ; 

when  treated  with  water  under  cooling,  this  is  decomposed  with  forma¬ 
tion  of  ether  and  benzaldehyde.  The  additive  compound  with  jt?-tolu- 
aldehyde,  0BrEt2*CH(C7H^)*0,Mg*CH2*CH2Br,  is  obtained  as  a  white 
powder  melting  at  117°.  The  additive  compound  with  piperonal, 
0BrEt2*CH(C6H3:02:CH2)-0-Mg*CH2*CH2Br,  melts  at  210°. 

The  action  of  anhydrous  bromine  on  magnesium  in  cooled  ethereal 
solution  leads  to  the  formation  of  the  additive  compound,  OBrEt2'MgBr, 
which  is  obtained  as  an  unstable  oil ;  in  ethereal  solution,  it  forms  the 
following  additive  compounds  having  the  constitution 

OBr  E  t2  •  R  •  0  *  MgBr . 

With  benzaldehyde,  R  =  CHPh!,  a  white,  crystalline  powder  which 
melts  partially  at  164 — 165°;  with  jo-tolualdehyde,  It  =  CH*C7H7 :  a 
white  powder  which  commences  to  sinter  at  105 — 107°  and  melts  at 
120 — 122°;  with  furfuraldehyde,  R  =  CII*C4H30:  a  brown  com¬ 
pound  which  commences  to  sinter  and  decompose  at  164°;  with  ethyl 
acetoacetate,  R  =  C(OEt)*OH2*COMe :  white  leaflets,  melting  at 
146 — 148°;  with  ethyl  malonate,  R  —  C(0Et)*CH2*C02Et :  a  white 
powder  which  sinters  at  124°  and  melts  at  128 — 129°;  with  2:6- 
dimethylpyridine,  R  —  NC5H3Me2  :  a  white  compound  which  commences 
to  soften  at  161°,  and  melts  slowly  at  168 — 230°;  with  piperidine, 
R  =  NC3Hn :  a  yellowish-white  substance  which  does  not  melt  at  270°  ; 
with  jp-toluidine,  R  =  NH2*C7H7 :  a  white  substance  which  sinters  and 
blackens  at  225° ;  with  acetone,  a  deliquescent,  yellow  mass. 

The  action  of  iodine  on  magnesium  in  ethereal  solution  leads  to  the 
formation  of  the  unstable  additive  compound,  OIEt2#MgI ;  this  is 
obtained  as  a  viscid  oil  which  slowly  deposits  crystals  of  magnesium 
iodide. 

The  action  of  bromine  on  calcium  in  cooled  ethereal  solution  leads  to 
the  formation  of  the  additive  compound,  OBrEt2*CaBr,  which  is  ob¬ 
tained  as  a  yellowish-brown,  crystalline  mass  containing  unchanged 
calcium  particles  ;  it  forms  with  piperidine  in  ethereal  solution  a 
white,  powdery  additive  derivative.  G.  Y. 

Modern  Position  of  the  Benzene  Theory.  Hugo  Kauffmann 
( Chem .  Centr.,  1905,  ii,  965  ;  from  Chem.  Zeitschr .,  4,  289 — 290). — The 
paper  contains  a  description  of  the  principles  on  which  research  on  the 
constitution  of  benzene  has  been  developed  in  recent  times. 

E.  W.  W. 
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Derivatives  of  c^oHexane.  Leon  Brunel  (Ann.  Chim.  Phys., 
1905,  [viii],  8,  200 — 288). — The  present  paper  is  mainly  a  resume  of 
work  already  published  (compare  Abstr.,  1903,  i,  157,  338,  680,  695  ; 
this  vol.,  i,  123,  268,  274,  340),  and  contains  in  addition  a  description 
of  the  following  new  compounds  :  o~Iodocyc\ohexyl  benzoate , 

C6H10I*CO2Ph, 

crystallises  from  a  mixture  of  alcohol  and  ether  in  large,  colourless 
plates  melting  at  54°.  o-Bromoiodocyc\ohexane ,  CfiH10BrI,  a  pale  red 
oil  with  an  odour  similar  to  that  of  camphor,  is  insoluble  in  water, 
soluble  in  alcohol,  ether,  or  acetic  acid,  has  a  sp.  gr.  2  07  at  0°,  and 
boils  at  134 — 136°  under  28  mm.  pressure  (compare  Abstr.,  1903,  i, 
157).  o-Ethylaminocyclohexanol,  OH*C6H10’NHEt,  crystallises  in  small, 
colourless,  hygroscopic  needles  which  become  coloured  by  the  action  of 
light,  melt  at  44 — 45°,  and  boil  at  222°  under  atmospheric  pressure  ; 
its  hydrochloride  forms  colourless,  deliquescent  plates  melting  at  155°. 
Ethyl  dihydroxycycXohexylamine ,  NEt(C6H10*OH)2,  crystallises  in  small, 
colourless,  odourless  plates  melting  at  114°,  and  boiling  at  352°;  its 
hydrochloride  forms  colourless  crystals  melting  at  162 — 1 63°.  o -Diethyl- 
aminocyclohexanol ,  OH*C6H10*NEt2,  is  a  colourless  oil  boiling  at  230° 
and  forming  a  crystalline  hydrochloride  melting  at  168°.  o- Phenyl- 
aminocyclohexanol ,  OH*C6H10*NHPh,  is  a  colourless,  crystalline  sub¬ 
stance  melting  at  58°,  boiling  at  210°  under  46  mm.  or  327°  under 
atmospheric  pressure  ;  its  hydrochloride  melts  at  150 — 151°.  o -Phenyl- 
methylaminocyclohexanol ,  OH*C6H10*NMePh,  is  a  colourless  oil  boiling 
at  192°  under  28 — 30  mm.,  or  202°  under  40  mm.,  or  at  329°  under 
767  mm.  pressure  (compare  Abstr.,  1903,  i,  680).  Methoxy-k2- eyclo- 
hexene ,  C6H9*OMe,  a  colourless  mobile  oil  with  a  strong  alliaceous 
odour,  boils  at  139*8°  and  has  a  sp.  gr.  0*928  at  0° ;  ethoxy-A 2-cyclo- 
hexene,  C6H9*OEt,  a  colourless,  mobile  oil  boiling  at  154*5°  and 
having  a  sp.  gr.  0*911  at  0°  (compare  Crossley,  Trans.,  1904,  85, 
1415 — 1416) ;  the  cyclo hexenol,  C6H9’OH,  obtained  from  either  of  the 
two  preceding  compounds,  is  a  liquid  boiling  at  164 — 16 6°  and  reacting 
with  phenylcarbimide  to  form  the  urethane,  C6H9*0*C0!NPh,  melting 
at  108°  M.  A.  W. 

Double  Salts  of  Iodoxy-derivatives  with  Mercuric  Chloride 
and  Bromide.  Luigi  Mascarelli  (Atti  P.  Accad .  Lincei ,  1905, 
[v],  14,  ii,  199 — 205). — The  double  salts  here  described  may  be 
prepared  by  the  following  methods  :  (1)  by  adding  mercuric  chloride 
or  bromide  to  a  hot  aqueous  solution  of  the  iodoxy-compound  ;  (2)  by 
treating  phenyl  iododichloride  with  mercuric  chloride  in  aqueous 
solution  ;  (3)  in  the  case  of  iodoxybenzene,  by  passing  a  current  of  dry 
chlorine  into  a  solution  of  iodobenzene  in  glacial  acetic  acid  containing 
yellow  mercuric  oxide.  These  double  salts  all  crystallise  well  and  are 
more  stable  towards  the  action  of  heat  than  the  iodoxy-derivatives 
they  contain. 

The  following  compounds  have  been  prepared :  C6H502I,HgCI2, 
which  crystallises  from  water  in  white  needles,  decomposing  without 
deflagrating  at  225 — 227°;  C6H502I,HgBr2,  which  separates  from 
water  in  radiating  masses  of  white  needles,  beginning  to  colour  at 
about  260°,  and  becoming  quite  yellow  at  305°,  p-Iodoxy toluene 
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yields  :  (1)  C6H4Me02I,HgCl2,  which  crystallises  from  water  in  thin, 
plate-like  masses  of  white  needles,  decomposing  at  214 — 215°  when 
rapidly  heated,  and  (2)  a  mercuribromide,  forming  silky,  mammillary 
masses  of  slender,  white  needles,  which  blacken  at  about  290°. 
m-Iodoxytoluene  gives:  (1)  C6H4Me02I,Hg012  which  separates  in  radiat¬ 
ing  white  prisms,  turning  yellow  at  about  200°  and  decomposing  at 
260° ;  (2)  a  mercuribromide ,  which  crystallises  in  slender  needles 
beginning  to  turn  yellow  at  240°.  o-Iodoxytoluene  forms  : 

(1)  CGH4Me02I,lHgCl2, 

which  separates  in  stellar  aggregates  of  white  needles,  blackening  at 
190°  and  decomposing  rapidly  at  210°;  (2)  C6H4Me02I,  JHgBr2, 

which  forms  ilocculent  masses  of  slender  prisms  turning  yellow  at 
240°. 

The  following  iodoxy-derivatives  have  been  prepared  :  fi-iodoxy- 
naphthalene ,  C10H7IO9,  exploding  at  200° ;  p -chloroiodoxybenzene, 

c6h4cmo2, 

exploding  at  232° ;  p -bromoiodoxybenzene,  C4.H4Br,I02,  exploding 
at  231°,  and  ip-nitroiodoxybenzene ,  N02*C6Hi*I02,  exploding  at  216°. 
Unsuccessful  attempts  have  been  made  to  prepare  double  salts  of 
mercuric  haloids  with  these  compounds,  some  of  the  latter  being 
insoluble  in  water  and  other  solvents,  whilst  others  crystallise 
unchanged  in  presence  of  mercuric  salts. 

jo-Nitrotoluene  forms  the  double  salt ,  N02*C6H4Me,HgCl2,  separating 
from  alcohol  in  pale  yellow,  acicular  crystals,  which  soften  at  about 
105°,  begin  to  melt  at  150°,  and  blacken  at  about  222°. 

T.  H.  P. 

Action  of  Alkyl  Haloids  on  the  Sodium  Derivatives  of 
Arylsulphoneacetonitriles.  Julius  Troger  and  Paul  Vasterling 
(J.  pr.  Chem.j  1905,  [ii],  72,  323 — 340.  Compare  Troger  and  Hille, 
this  vol.,  i,  336 ;  Troger  and  Volkmer,  this  vol.,  i,  356). — Aryl- 
sulphonedialkylacetonitriles  are  prepared  by  heating  the  disodium 
derivatives,  formed  by  the  action  of  sodium  eth oxide  in  absolute 
alcoholic  solution  on  arylsulphonacetonitriles,  with  methyl  iodide, 
ethyl  or  propyl  bromides,  or  benzyl  chloride  in  sealed  tubes  or  in  a 
reflux  apparatus  on  the  water-bath.  They  are  more  stable  than  the 
parent  substances,  hydrolysis,  as  also  formation  of  amidoximes, 
taking  place  only  with  difficulty  or  not  at  all. 

Benzenesulphonediethylacetonitrile ,  S02Ph*CEt2*CN,  crystallises  from 
alcohol  in  colourless,  rhombic  plates  and  melts  at  78°.  Benzene- 
sulphonedibenzyl  acetonitrile,  S02Ph*C(C7H7)2*CN,  crystallises  from 
alcohol  in  long,  glistening,  sparingly  soluble  needles  and  melts  at 
157 — 157*5°.  Benzenesulphonediisopropylacetonitrile  is  obtained  as  a 
viscid,  brown  oil. 

D-Chlorobenzenesidphonediethylacetonitrile ,  C0H4C1*  S02*CEt2*  CN, 

separates  from  alcohol  in  small  crystals  and  melts  at  81°.  p -Chloro- 
benzenesxdplionedipropylacetonitrile  and  ^ddorobenzenesulphonediiso- 
propylace/onitrile  are  obtained  as  oils,  p- Chlorobenzenesulphonedibenzyl - 
acetonitrile  crystallises  from  hot  alcohol  and  melts  at  125°. 

p -Bromobenzenesulphonediethylacetonitrile  separates  from  alcohol  in 
small,  white,  rhombic  crystals  and  melts  at  94°.  p -Bromobcnzene- 
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sulphonedibenzylacetonitrile  crystallises  from  alcohol  in  white  needles 
and  melts  at  145°. 

^-lodobenzenesulphonedibenzylacetonitrile  crystallises  from  alcohol  in 
small  needles  or  glistening  spangles  and  melts  at  166°. 

a- Naphthalenesulphonedimethylacetonitrile  crystallises  from  alcohol 
in  white  spangles  and  melts  at  115°.  a-N'aphthalenesulphonedibenzyl- 
acetonitrile  separates  from  alcohol  in  small,  white,  rhombic  crystals 
and  melts  at  180°. 

fi-Naphthalenesulphonedimethylacetonitrile  crystallises  from  alcohol  in 
glistening,  white  spangles  and  melts  at  115°. 

fi-Naphthalenesulphonediethylaceto  nitrile  is  obtained  as  a  viscid,  brown 
oil.  fi-Naphthalenesulphonedibenzylacetonitrile  crystallises  in  small, 
white,  sparingly  soluble  needles  and  melts  at  177°. 

The  action  of  1  mol.  of  benzyl  chloride  on  the  monosodium  deriv¬ 
ative  of  /3-naphthalenesulphoneacetonitrile  leads  to  the  formation  of 
the  dibenzyl  derivative,  together  with  a  substance  which  crystallises  in 
light,  white  needles,  melts  at  128°,  and  may  be  the  monobenzyl- 
derivative. 

if/-Cu7nylsulphonediethylacetonilrile  is  obtained  as  an  oil. 

Y)-Phenetolesulphondiethy  l  acetonitrile  separates  from  alcohol  in  small, 
white,  rhombic  crystals  and  melts  at  81°.  p -Phenetolesulphone- 
dibenzylacetonitrile  crystallises  in  small,  white  needles  and  melts  at 
119°. 

o-Anisolesulphonediethylacetonitrile  is  obtained  as  an  oil.  o-Anisole - 
sulphonedibenzylacetonitrile  forms  small,  rhombic  crystals  and  melts  at 
123°. 

p -Anisolesulphonedibenzylacetonitrile  separates  from  alcohol  in  small, 
rhombic  crystals  and  melts  at  119°. 

Sodio-p-chlorobenzenesulphoneacetonitrile ,  CgH^l'SOg'CHNa'CN,  is 
obtained  as  a  hygroscopic,  dirty  white  powder  when  the  nitrile  is 
treated  with  1  mol.  of  sodium  ethoxicle  in  alcoholic  solution  and  the 
product  precipitated  by  ether ;  when  warmed  with  1  mol.  of  benzyl 
chloride  in  ethereal  alcoholic  solution,  it  yields  a  small  amount  of  a 
crystalline  product  melting  at  117°.  The  inonosodium  derivative  of 
jp-bromobenzenesulphoneacetonitrile,  obtained  in  the  same  manner, 
forms  a  hygroscopic,  yellowish-white  powder,  and  when  heated  with  1 
mol.  of  benzyl  chloride  in  ethereal  alcoholic  solution  yields  a  substance 
which  forms  small,  yellow  crystals  and  melts  at  104°. 

Whilst  benzenesulphoneacetonitrile  and  a-naphthalenesulphone- 
acetonitrile  are  hydrolysed  by  hydrogen  chloride  in  glacial  acetic  acid 
solution  in  a  sealed  tube  on  the  water-bath,  with  formation  of 
benzenesulphoneacetic  and  a-naphthalenesulphoneacetic  acids  re¬ 
spectively,  and  ^-bromobenzenesulplioneacetonitrile  is  hydrolysed  to  the 
acid  by  prolonged  heating  with  aqueous  sodium  hydroxide,  /3- 
naphthalenesulphonedimethylacetonitrile  is  hydrolysed  only  partially 
by  concentrated  sulphuric  acid  in  a  sealed  tube  at  120 — 150°  for 
one  day,  or  by  prolonged  heating  with  15  per  cent,  a’coholic  potassium 
hydroxide,  with  formation  of  a  small  amount  of  fi-naphthalenesulphone- 
dimethylacetic  acid,  which  was  identified  by  means  of  its  barium  salt. 

Benzenesulphonedipropylthioacet  amide,  S02  Ph*  CPr2*CS’NH2,  is 

formed  when  the  nitrile  is  heated  with  alcoholic  ammonium  sulphide 
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in  a  sealed  tube  in  the  water-bath ;  it  is  obtained  as  a  yellow, 
voluminous  substance. 

p-Anisolesulphonedibenzylthioacetamidey  formed  in  the  same  manner, 
is  obtained  in  small,  yellowish-white,  loose  crystals  and  melts  at 
114°.  G.  Y. 


^-Dichloroaminobenzene  [2 : 5-Dichloroaniline].  Emilio 
Noelting  and  Emile  Kopp  ( Ber .,  1905,  38,  3506 — 3515). — 2:5- 
Dichloroaniline  melts  at  50°  and  boils  at  246°  (corr.)  at  744  mm. 
pressure ;  it  is  a  weak  base,  the  salts  of  which  can  be  crystallised 
from  alcohol,  but  are  decomposed  by  water.  The  hydrochloride 
forms  colourless  needles  and  ^melts  at  191 — 192°;  th e .  sulphate, 
glistening  scales  melting  at  196 — 197°;  the  nitrate ,  scales  which 
char  at  165°,  liberating  brown  vapour.  The  benzoyl  derivative 
crystallises  from  alcohol  in  silky  needles  and  melts  at  120°.  The 
thiocarbamide ,  CS(NH#C6H3C12)2,  prepared  with  some  difficulty,  crystal¬ 
lises  from  alcohol  in  very  slender,  colourless  needles  and  melts  at 
174°;  it  yields  a  thiocarbimide  when  heated  with  strong  mineral 
acids. 

When  diazotised,  2  : 5-dichloroaniline  shows  a  great  tendency  to 
form  a  diazoamino-compound,  and  to  prevent  this  it  is  necessary 
to  use  at  least  7 — 8  mols.  of  acid ;  the  best  method  is  to  diazotise 
in  concentrated  sulphuric  acid.  The  diazoper  bromide,  C6H3Cl2N2Br3, 
precipitated  by  ether  from  a  solution  in  acetone,  forms  small, 
yellow  plates  and  melts  and  decomposes  at  160°.  2  :  5-Dichloro - 
benzeneazo-fi-naphiholy  C6H3C12,N2#C10H6,OH,  separates  from  acetic 
acid  in  slender,  orange-red  needles  and  melts  at  184°;  condensation 
products  were  also  obtained  with  salicylic  acid,  /3-naphtholdisulphonic 
acids  R  and  G,  and  aminonaphtholdisulphonic  acid  H. 

2  :  b-Dichlorobenzonitrile ,  C6H3C12*CN,  forms  colourless,  silky 

needles,  melts  at  130°,  sublimes  when  cautiously  heated,  and  is 
saponified  by  heating  with  fuming  hydrochloric  acid  at  180°. 

1  :  i-Dichloro-2-bromobenzene  forms  glistening,  white  needles  and 
melts  at  35°, 


2  : 5-Dichlorophenol  forms  a  colourless,  radially-crystalline  mass, 
melts  at  58°,  and  boils  at  211°  under  744  mm.  pressure. 

2  :  b-Dichlorophenylhydrazine,  C6H2C12*N2H3,  crystallises  in  slender, 
white  needles  from  hot  water,  in  which  it  is  fairly  soluble,  melts  at 
105°,  becomes  yellow  on  exposure  to  the  air,  and  reduces  cold  Fehling’s 
solution.  The  hydrochloride  crystallises  from  dilute  hydrochloric 


acid  in  white  needles.  The  p -nitrobenzylidene  derivative, 

c6h3ci2-nh-n  :  c  h-  c6h4*m)2, 

crystallises  in  orange-coloured  needles  and  melts  at  220°.  The 
p-dimethylaminobenzylidene  derivative  forms  yellow,  stout  crystals  and 
melts  at  120°.  The  osazone  with  dihydroxy  tartaric  acid  is  readily 
prepared,  and  passes,  when  heated  on  the  water-bath,  into  the 


7  n  tt  m  xr^C0‘  C-N-lSrH*C6H3Cl2 
pyrazolone ,  C6H8C12-N<  I  “  J  “ 


:C*C02H 


which  crystallises 


(unacetylated)  from  acetic  anhydride  in  slender,  orange-coloured 


needles  and  melts  and  decomposes  at  236°. 


The  sodium  nitrosoamino-com^oMndi  (isodiazotate),  CgHgC^E^ONa, 
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separates  from  alcohol  in  long,  yellow  crystals  and  yields  a  sparingly 
soluble  white  zsodiazohydroxide. 

The  monosulphonic  acid ,  C6H2C12(NH2),S03H  [2  :  5  :  4  :  1],  separates 
from  hot  water  in  anhydrous,  white,  glistening  needles.  The  sodium 
salt  separates  in  white,  glistening  plates  with  5H20,  and  the  barium 
salt  is  anhydrous.  The  acid  is  oxidised  by  chromic  acid  to  2  :  5-dichloro- 
quinone,  and  is  converted  by  bromine  into  2  :  h-dichloro- 4  :  6-dibromo - 
aniline ,  C6HCl2Br2'NH2,  which  is  insoluble  in  water  and  in  dilute 
mineral  acids,  separates  from  50  per  cent,  acetic  acid  in  white  needles, 
and  melts  at  108°.  The  sulphonic  acid  yields  a  stable  diazonium- 
anhydride  which  separates  in  glistening,  white  needles.  2  :  5 -Dichloro- 
phenylhydrazinesulphonic  acid ,  C6H2C12(N2H3)’S03H,  forms  anhydrous, 
slender,  white  needles  and  yields  a  canary-yellow  tartrazine ;  the 
sodium  salt  separates  with  3£H20  in  white  scales  with  a  fatty  lustre. 

The  diacetyl  derivative  of  diehloro-£>-phenylenediamine  melts  at 
294 — 296°.  The  o -diamine  sublimes  in  glistening,  white  needles,  which 
melt  at  100°  and  do  not  become' coloured  when  kept;  phenanthra - 

:c-c6h4 
:c-c6h4 

melts  at  289°.  T.  M.  L. 

Nitration  of  Amines.  Angelo  Angeli  and  Giuseppe  Marag- 
liano  ( Atti  R.  Accad.  Lincei ,  1905,  [v],  14,  ii,  127- — 1 32). — The 
water  which  is  eliminated  in  the  reaction  between  a  nitric  ester  and 
hydroxylamine  is  formed  from  an  oxygen  atom  of  the  nitro-group  and 
the  hydrogen  of  the  amino-residue.  This  is  shown  by  the  fact  that 
the  reaction  takes  place  even  in  absence  of  the  hydroxyl  of  the 
hydroxylamine.  Thus,  the  addition  of  sodium  to  an  absolute  ethereal 
solution  of  molecular  proportions  of  aniline  and  acetyl  nitrate  leads 
to  the  formation  of  the  sodium  salt  of  phenylnitroamic  acid, 
NPhINOOH,  which  represents  the  tautomeric  form  of  phenylnitro- 
amine,  NHPh*N02.  The  latter  is  isomeric  with  nitrosophenylhydroxyl- 
amine,  to  which  may  be  ascribed  the  two  forms 

OH-NPh-NO  ^  Ph-NO.'NOH. 

Hence,  although  nitrosophenylhydroxylamine  can  be  obtained  by  the 
action  (1)  of  hydroxylamine  on  nitrobenzene,  (2)  of  hyponitrous  acid 
on  nitrosobenzene,  or  (3)  of  nitrous  acid  on  phenylhydroxylamine,  it 
is  impossible  to  prepare  it  by  the  interaction  of  nitric  acid  and  aniline. 

T.  H.  P. 

Action  of  Magnesium  Alkyl  Haloids  on  Amines  and  on 
Ammonium,  Amine,  and  Hydrazine  Salts,  and  a  New  Method 
of  Formation  of  Hydrocarbons.  Josef  Houben  ( Ber .,  1905,  38, 
3017 — 3021.  Compare  Abstr.,  1904,  i,  1014;  Sachs  and  Sachs,  Abstr., 
1904,  i,  925). — The  action  of  1  mol.  of  aniline  on  2  mols.  of  mag¬ 
nesium  methyl  iodide  in  ethereal  solution  cooled  by  ice  leads  to  the 
formation  of  the  additive  compound ,  NHPh’MgljMgMel,  which  does 
not  absorb  carbon  dioxide,  but  reacts  with  1  mol,  of  aniline  to  form 
methane  and  the  compound  NHPh’Mgl ;  this  forms  an  additive  com¬ 
pound,  NHPh*C02’MgI,  with  carbon  dioxide  in  ethereal  solution 
cooled  with  ice. 


,  forms  soft,  yellow  needles  and 


dichlorophenazine ,  CGH2C12<^ 


N 

■N 
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Ammonium  chloride,  bromide,  iodide,  carbonate,  sulphate,  nitrate, 
persulphate  and  chromate,  phenylhydrazine  hydrochloride,  and  aniline 
hydrochloride  and  nitrate  are  decomposed  by  magnesium  methyl  iodide, 
with  formation  of  methane  and  in  most  cases  of  a  heavy,  colourless  oil, 
insoluble  in  ether ;  the  similar  reaction  takes  place  more  violently 
with  magnesium  ethyl  chloride  or  bromide  ;  magnesium  phenyl  bromide 
and  magnesium  benzyl  chloride  are  decomposed  by  ammonium  chloride. 
At  higher  temperatures,  as,  for  example,  in  boiling  anisole  solution, 
a  second  hydrogen  atom  of  the  ammonium,  amine,  or  hydrazine  salt 
is  substituted,  and  a  smaller  quantity  of  the  salt  is  therefore  re¬ 
quired  for  the  decomposition  of  the  same  amount  of  the  magnesium 
alkyl  haloid.  G.  Y. 

Behaviour  of  Hydrogen  Cyanide  towards  Phenylcarbimide. 

Walter  Dieckmann  and  Heinrich  Kammerer  {Ber.,  1905,  38, 
2977 — 2986.  Compare  Dieckmann,  Hoppe,  and  Stein,  this  vol.,  i, 
135). — Hydrogen  cyanide  and  phenylcarbimide  interact  only  in  the  pre¬ 
sence  of  alkaline  substances,  such  as  potassium  cyanide,  sodium  carbon¬ 
ate,  sodium  acetate,  or  pyridine.  Cyanoformanilide ,  NHPh'COCN,  is 
formed  by  adding  a  few  drops  of  pyridine  to  a  solution  of  hydrogen 
cyanide  and  phenylcarbimide  in  benzene  ;  it  crystallises  from  benzene 
in  glistening,  colourless  leaflets  or  from  aqueous  alcohol  or  acetic  acid 
in  fan-like  aggregates  of  broad  needles,  melts  and  decomposes  into  its 
generators  at  about  120°,  is  readily  soluble  in  alcohol,  ether,  chloroform, 
or  carbon  disulphide,  but  less  so  in  benzene  or  glacial  acetic  acid,  and 
is  only  sparingly  soluble  in  light  petroleum  or  water.  Jt  gives  a  violet- 
red  coloration  with  potassium  dichromate  in  concentrated  sulphuric 
acid  solution.  By  prolonged  contact  with  water  or  aqueous  solvents, 
more  quickly  when  warmed,  it  is  decomposed  with  formation  of  hydro¬ 
gen  cyanide  and  diphenylcarbamide,  and  when  boiled  with  alcohol  for 
twelve  hours,  it  yields  hydrogen  cyanide  and  ethyl  phenylcarbamate, 
The  alkaline  solution  of  cyanoformanilide  deposits  diphenylcarbamide 
slowly  at  the  ordinary  temperature,  more  quickly  when  heated,  the 
solution  containing  the  alkali  cyanide  together  with  small  amounts  of 
oxanilic  acid  ;  in  alcoholic  potassium  hydroxide  or  sodium  ethoxide, 
ethyl  phenylcarbamate  appears  instead  of  the  diphenylcarbamide. 
With  aqueous  ammonia,  it  forms  phenylcarbamide,  with  aniline,  di¬ 
phenylcarbamide,  and  with  phenylhydrazine,  diphenylsemicarbazide. 

The  action  of  cyanoformanilide  on  ethyl  sodioacetoacetate  leads  to 
the  formation  of  ethyl  acetomalonanilate,  melting  at  57°.  Phenyl- 
oxamide  is  formed  by  the  action  of  hydrogen  chloride  on  cyanoform¬ 
anilide  in  glacial  acetic  acid  solution  cooled  by  ice,  or  by  the  action  of 
hydrogen  peroxide  on  cyanoformanilide  in  presence  of  an  alkali  hydr¬ 
oxide.  With  hydrogen  sulphide  in  alcoholic  solution,  cyanoformanilide 
yields  phenylthionoxamide  melting  at  176°  (Reissert,  Abstr.,  1904,  i, 
991). 

In  aqueous  solution,  in  presence  of  traces  of  an  alkali  hydroxide, 
potassium  cyanide,  sodium  carbonate  or  acetate,  or  pyridine,  hydrogen 
cyanide  and  phenylcarbimide  interact  with  development  of  heat  to  form 
a  product,  which  may  be  diphenylallophanonitrile, 

NHPh-CO-NPh-CO-CN, 
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NPh-CO 

or  diphenylparabanimide,  CO<^p  ^  crystallises  from  alcohol 

in  white  needles,  melts  at  137°,  is  easily  soluble  in  glacial  acetic  acid, 
but  only  sparingly  so  in  cold  alcohol,  ether,  benzene,  or  carbon  disul¬ 
phide,  and  is  almost  insoluble  in  water.  It  dissolves  in  dilute  alkali 
hydroxides,  and  is  gradually  decomposed  into  diphenylcarbamide, 
oxanilic  acid,  and  a  small  quantity  of  alkali  cyanide ;  with  alcoholic 
alkali  hydroxides,  ethyl  phenylcarbamate  is  formed,  whilst  with 
ammonia,  aniline,  and  phenylhydrazine  it  yields  phenylcarbamide, 
diphenylcarbamide,  and  diphenylsemicarbazide  respectively.  When 
treated  with  acids,  it  yields  diphenylparabanic  acid.  G.  Y 

Action  of  Phosphorus  Pentachlorid©  on  Tartranil.  SUdajiro 
Okada  '(Mem.  Coll.  Set.  Eng  .Kyoto  ,1904 — 1905, 1, 168 — 171). — Diehioro- 
maleinanil  and  2:3:4:  5-tetrachloro-l-phenylpyrrole  are  formed 
when  ef-tartranil  is  treated  with  phosphorus  pentachloride.  Di- 
chlorosuccinanil  is  assumed  to  be  the  first  product  in  the  formation 
of  dichloromaleinanil,  but  it  immediately  loses  1  mol.  of  hydrogen 
chloride  with  the  formation  of  monochloromaleinanil,  in  which  one  atom 
of  hydrogen  is  then  replaced  by  chlorine.  H.  M.  D. 


Simple  Preparation  of  Pure  Ethylaniline  from  Commercial 
Ethylaniline.  G.  Blume  and  H.  Kloffler  ( Ber .,  1905,  38,  3276). 
—Pure  ethylaniline  hydrochloride  is  obtained  in  a  yield  of  80  percent, 
of  the  theoretical  by  adding  65  c.c.  of  concentrated  hydrochloric  acid 
to  97  grams  of  commercial  ethylaniline,  and  completing  the  pre¬ 
cipitation  by  passing  a  current  of  hydrogen  chloride  through  the 
filtrate.  G.  Y. 


Optically  Active  a-Phenylethylamines  (a-Aminoethyl- 
benzenes).  Johan  M.  Loven  (J.  pr.  Chem .,  1905,  [ii],  72,  307 — 314. 
Compare  Abstr.,  1897,  i,  37  ;  Pope  and  Harvey,  Trans.,  1899,  75, 
1110;  Kipping  and  Hunter,  Trans.,  1903,  83,  1147;  Marckwald 
and  Meth,  this  vol.,  i,  272). — When  a-phenylethylamine  and  £-malic 
acid  are  stirred  together  with  water,  solution  takes  place  with 
development  of  heat,  and  a-phenylethylamine  \-malate  separates  as  a 
crystalline  powder ;  this  crystallises  in  large,  three-sided  prisms,  is 
soluble  in  18  J  parts  of  water  at  10°,  and  yields  the  cf-base  having 
[a]D  +  40'27°  at  15°.  1-a -Phenylethylamine  \-malate  is  highly  soluble  in 
water,  crystallising  only  from  a  viscid  syrup. 

The  base  obtained  from  the  filtrate  from  the  £-malate  of  the  (Ybase 
yields,  when  treated  with  cf-tartaric  acid  in  a  small  quantity  of  water, 
1  -a-phenylethylamine  hydrogen  d-tarlrale ,  which  crystallises  in  hemi- 
morphic,  monoclinic,  short  prisms  or  stout  plates,  or,  on  rapid  cooling 
of  the  hot  saturated  aqueous  solution,  in  slender  needles  containing 
water  of  crystallisation ;  the  hydrated  form  changes  into  the  stable, 
anhydrous  mQdification  when  warmed  or  on  addition  of  a  trace  of  the 
prismatic  crystals.  The  £-base  has  [a]D  -  39'720  at  6°  ;  its  carbamide , 
crystallises  in  matted,  slender  needles  and  has  [a]D  —  43*6°  with  a 
concentration  of  0T406  gram/c.c.,  or  -52T°  with  a  concentration  of 
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0-03717  gram/c.c. ;  the  nitrate ,  CHMePh*NH*C0*NH2,HN03,  crystal¬ 
lises  in  glistening  plates.  G.  Y. 

Palladium.  Alexander  Gutbier  [with  A.  Krell  and  H.  L.  Janssen] 
(Zeit.  anorg .  Chern .,  1905,  47,  23 — 41). — In  former  papers  (this 
vol.,  ii,  584),  the  preparation  of  double  salts  and  palladosammine 
derivatives  by  interaction  of  palladous  chloride  and  bromide  with  the 
hydrochlorides  and  hydrobromides  of  aniline  and  o-  and  jp-toluidine 
has  been  described.  Corresponding  compounds  of  xylidine,  p-anisidine, 
and  a-  and  /?-naphthylamine  have  now  been  prepared  by  the  methods 
previously  given.  Whereas  the  double  salts  can  be  readily  crystallised 
from  dilute  hydrochloric  and  hydrobromic  acids  respectively,  the 
palladosammine  derivatives  are  extremely  insoluble,  and  so  far  no 
satisfactory  solvent  has  been  found  for  the  naphthylamine  and 
benzidine  compounds.  The  xylidine  and  jp-anisidine  derivatives  can 
be  crystallised  from  a  large  excess  of  alcohol. 

The  phenylenediamines  react  differently  from  the  other  bases,  since 
salts  of  the  meta-  and  para-compounds  yield  double  salts  with  the 
palladous  salts  under  all  conditions,  whereas  the  ortho-compounds 
yield  only  platosammine  derivatives.  The  latter  are  so  stable  that 
they  can  be  recrystallised  from  the  corresponding  dilute  halogen 
acids. 

All  the  palladosammine  compounds  here  described  are  acted  on  by 
warm  concentrated  ammonia,  the  base  being  set  free  and  a  pallado- 
diammine  chloride  or  bromide,  [Pd(NH3)4CI2],  formed.  On  heating, 
the  base  is  driven  off  and  finally  the  diammine  loses  two  molecules  of 
ammonia,  palladosammine  chloride  or  bromide  remaining  in  solution. 

Xylidine  palladous  chloride ,  (C6H3Me2*NH3Cl)2,PdCl2,  is  obtained  in 
clear,  brown  needles ;  the  bromide  forms  reddish-brown  leaflets, 
p -Anisidine palladous  chloride ,  [C6H4(OMe),NH3Cl]2,PdCl2,  crystallises 
in  yellowish-brown  leaflets  ;  the  bromide  also  forms  lustrous,  yellowish- 
brown  leaflets,  a- Naphthyl  amine  palladous  chloride, 

(C10H7-NH3Cl)2,PdCl2, 

occurs  in  glistening,  yellowish-brown  leaflets,  the  bromide  in  dark 
brownish-red  needles.  The  chloride  of  the  /^-compound  forms 
yellowish-red  leaflets ;  the  corresponding  bromide  crystallises  in  dark 
reddish-brown  leaflets.  Benzidine  palladous  chloride , 

C12H8(NH3Cl)2,PdCl2,< 

crystallises  in  brown  leaflets,  the  bromide  in  small,  reddish-brown 
leaflets,  m -Phenylenediamine  palladous  chloride ,  C6H4(NII3Cl)2,PdCl2, 
crystallises  in  glancing  copper-coloured  leaflets,  the  corresponding 
para-compound  in  small,  reddish-brown  leaflets  ;  its  bromide  also  occurs 
in  reddish-brown  leaflets. 

Dixylylpalladosammine  chloride,  Pd(CcH3Me2'NH2)2Cl2,  crystallises 
from  hot  alcohol  in  small,  golden-yellow  needles;  the  bromide 
separates  in  small,  glistening,  golden-yellow  needles.  Bi-p-anisidyl - 
palladosammine  chloride ,  Pd[C6H4(OMe)NH2]2Cl2,  and  the  correspond¬ 
ing  bromide  both  crystallise  from  hot  alcohol  in  small,  yellow  needles. 
Di-a-naphthylpalladosammine  chloride  and  bromide  and  the  cor¬ 
responding  /3-com pounds  are  all  obtained  as  very  slightly  soluble, 
yellow  powders.  Benzidylpalladosammine  chloride ,  Pd[C6H4*NH2]2Cl2, 
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cannot  easily  be  obtained  pure  on  account  of  the  great  difficulty  of 
separating  it  from  the  slightly  soluble  benzidine  hydrochloride ;  it 
forms  a  yellow  precipitate.  The  bromide  is  also  very  difficult  to 
purify ;  it  forms  a  yellowish-brown  precipitate.  o -Phenylene 
palladosammine  chloride ,  M[C6H4(NH2)2]C12,  crystallises  from  dilute 
hydrochloric  acid  in  small,  greenish-yellow,  shining  needles ;  the 
bromide  separates  from  dilute  hydrobromic  acid  in  golden-brown, 
glancing  needles.  G.  S. 

Attempts  to  Synthesise  Mezcaline.  Arthur  Heffter  and 
R.  Capellmann  ( Ber .,  1905,  38,  3634 — -3640.  Compare  Abstr., 
1901,  i,  737). — 3  :  4  :  5-Trimethoxybenzylmethylamine, 

CGH2(OMe)3*  CH2- NHMe, 

has  been  synthesised,  and  it  is  shown  that  it  is  not  identical,  but 
isomeric  with  mezcaline. 

Gallonitrile  trimethyl  ether ,  C6H2(OMe)3*CN,  may  be  obtained  by 
Kriiss'  method  (Abstr.,  1884,  1314)  by  heating  gallic  acid  trimethyl 
ether  with  lead  thiocyanate.  It  crystallises  from  dilute  alcohol  in 
needles,  melts  at  95°,  and  dissolves  readily  in  alcohol  or  ether,  but 
only  sparingly  in  hot  water.  Its  solution  in  concentrated  sulphuric 
acid  has  a  yellowish-red  colour.  When  reduced  with  sodium  by 
Ladenburg’s  method,  it  yields  a  considerable  amount  of  the  corre¬ 
sponding  acid  and  hydrogen  cyanide,  but  very  little  primary  amine. 

Gallaldehyde  trimethyl  ether ,  C6H2(OMe)3*CHO,  may  be  prepared  by 
the  oxidation  of  the  corresponding  alcohol  (Abstr.,  1891,  1218)  by 
the  action  of  potassium  cyanide  in  a  mixture  of  alcohol  and  sodium 
carbonate  on  hexamethoxybenzil  or  by  the  oxidation  of  hexamethoxy- 
hydrobenzoin  with  potassium  dichromate  and  acetic  acid. 

Hexamethoxybenzil  monoxime, 

C6H2(OMe)3-C(:iST-On)*CO-C6H2(OMe)3, 
exists  in  two  modifications.  The  a-compound,  which  is  insoluble  in 
benzene,  crystallises  from  dilute  alcohol  in  long  needles  melting  at 
158°,  The  /^-derivative  is  soluble  in  benzene,  crystallises  from 
dilute  alcohol  in  slender,  felted  needles,  and  melts  at  138°. 

Hexamethoxy  hydrobenzoin, 

CGn2(OMe)3-CH(OH)-CH(OH)*C6H2(OMe)3, 
obtained  as  a  by-product  in  the  reduction  of  gallamide  trimethyl 
ether,  crystallises  from  alcohol  in  well-developed  needles  melting  at 
215°.  Its  solution  in  concentrated  sulphuric  acid  has  a  yellow  colour. 
The  diacetate  melts  at  190°. 

Gallaldehyde  trimethyl  ether,  purified  by  means  of  its  bisulphite 
compound,  crystallises  from  dilute  alcohol  in  glistening  plates,  melts 
at  77°,  and  is  readily  soluble  in  alcohol  or  ether.  The  oxime  crys¬ 
tallises  in  long  needles,  melts  at  91°,  and  yields  a  crystalline  hydro¬ 
chloride ■.  When  reduced  with  sodium  amalgam  and  alcohol,  the  oxime 
yields  3  :4  :b-trimethoxybenzylamine ,  C6H2(OMe)3,CH2*NH2,  in  the  form 
of  a  yellow  oil  with  pronounced  alkaline  properties  and  is  readily  soluble 
in  water,  alcohol,  or  ether.  The  sulphate ,  (C10H1P)O3N2)2,H2SO4,3H2O, 
crystallises  from  water  in  absolute  glistening  needles  and  is  insoluble  in 
alcohol.  The  platinichloride  crystallises  in  yellow  needles  and  melts 
at  197°, 
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Trimetlioxybenzyltrimethylammonium  iodide , 

C6H2(OMe)8-CH3-NMe?I, 

crystallises  from  water  in  stout  plates  melting  at  218°  and  readily 
soluble  in  water  or  alcohol.  The  platinichloride  melts  at  215°  and  is 
sparingly  soluble  in  water.  This  quaternary  ammonium  iodide  is  not 
identical,  but  isomeric  with  methylmezcaline  methiodide.  J.  J.  S. 

Resolution  of  Phenylbenzylmethylpropylammonium  Bases 
into  their  Optical  Antipodes.  Edgar  Wedekind  and  Emanuel 
Frohlich  (. Ber .,  1905,  38,  3438 — 3446). — Phenylbenzylmethylpropyl- 
ammonium  iodide ,  prepared  either  from  methylpropylaniline  and 
benzyl  iodide  or  from  benzyl  methylaniline  and  propyl  iodide,  crystal¬ 
lises  in  colourless,  flat,  six-sided  plates,  which  become  yellow  at  140° 
and  melt  and  decompose  at  147°.  Phenylbenzylmethylpropylammonium 
bromide ,  prepared  from  methylpropylaniline  and  benzyl  bromide, 
crystallises  in  colourless  prisms  and  decomposes  at  173 — 174°.  Benzyl 
chloride  and  methylpropylaniline  do  not  interact.  PhenylbenzyhnetkyU 
propylammonium  d-camphorsulphonate  crystallises  in  rhombic  plates, 
often  a  centimetre  long,  and  melts  at  179°;  when  fractionally  crys¬ 
tallised  from  methyl  formate,  a  fraction  was  obtained,  the  base  from 
which  gave  [a]D  +13*28°  and  [M]D  +62*55°,  and,  converted  into  the 
corresponding  iodide,  had  [a]D  +3*21°  and  [M]D  +11*8°. 

l-Phenylbenzylmethylpropylammonium  d-bromocamphorsulphonate,  pre¬ 
pared  by  the  interaction  of  the  ammonium  bromide  with  the  sul- 
phonic  acid,  yields  a  first  fraction,  about  half  the  theoretical  amount, 
having  [a]D  +4*83°  and  [M]D  +26*59°.  After  two  crystallisations 
from  a  mixture  of  ethyl  acetate  and  alcohol,  it  shows  [a]D  -  2*67°  and 
[M]d  —14*67°.  The  corresponding  1  -phenylbenzylmethylpropylammo- 
nium  iodide  has  in  alcoholic  solution  [a]D  —96*47°  and  [M]D  —354°, 
and  in  chloroform  solution  [a]D  —102°  and  [M]D  —374°.  The 
chloroform  solution  showed  autoracemisation,  the  rotation  falling  in 
one  case  in  four  hours  to  [M]D  -  178°,  whilst  next  day  the  solution 
was  optically  inactive.  The  Z-iodide  decomposes  at  149 — 150°. 

The  d-phenylbenzylmethylpropylammonium  iodide,  obtained  from  the 
mother  liquors  of  the  bromocamphorsulphonate,  has  [a]D  +86*74°, 
[M]d  +319°.  E.  F.  A. 

Introduction  of  Iodine  into  Tolylcarbamides.  Paul  Artmann 
(. Monatsh .,  1905,  26,  1091 — 1108). — ~5-Iodotolyl-2-cai'bamide, 

c7h6i*nh-co-nh2, 

is  formed  by  the  action  of  potassium  iodide  and  iodate  on  o-tolyl- 
carbamide  in  boiling  aqueous  solution  and  treatment  of  the  solution 
with  hydrochloric  acid,  or  by  heating  o-tolyl carbamide  with  iodine  and 
mercuric  oxide  in  alcoholic  solution  at  70 — 75°,  or  by  treating 
5-iodo-2-aminotoluene  with  potassium  cyanate  in  cold  glacial  acetic 
acid  solution.  It  crystallises  from  aqueous  alcohol  in  long,  white,  hair¬ 
like  needles,  is  easily  soluble  in  alcohol,  pyridine,  or  glacial  acetic 
acid,  less  so  in  boiling  water,  and  is  insoluble  in  ether,  benzene,  or 
light  petroleum  \  when  boiled  with  acetic  anhydride  in  a  reflux 
apparatus,  it  is  decomposed  with  formation  of  5-iodo-2-acetotoluidide. 
The  acetyl  derivative,  C10H8O2N2I,  is  formed  by  dropping  acetyl  chloride 
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into  the  pyridine  solution  of  5-iodotolyl-2-carbamide  at  0° ;  it  crys¬ 
tallises  in  small,  white  prisms  and  melts  at  234 — 235°.  6-iWo- 
tolyl-3- carbamide  can  be  prepared  from  w-tolylcarbamide  or  from 
6-iodo-3-aminotoluene  by  the  same  three  methods  as  5-iodotolyl- 
2-carbamide.  It  crystallises  in  short,  white  needles,  melts  at  187°, 
and  when  boiled  with  acetic  anhydride  forms  6-iodo-3-acetotoluidide. 
The  acetyl  derivative,  formed  by  the  action  of  acetyl  chloride  on 
6-iodotolyl-3-carbamide  in  pyridine  solution,  crystallises  in  sheaves  of 
slender,  white  needles  and  melts  at  170 — 171°.  3-Iodo-Q-nitrotoluene, 
C7H602NI,  is  formed  by  the  action  of  potassium  iodide  on  diazotised 
6-nitro-3-aminotoluene  ;  it  crystallises  in  slender,  orange  needles, 
melts  at  84°,  is  volatile  in  a  current  of  steam,  and  is  reduced  by 
ferrous  sulphate  and  ammonia  in  aqueous  solution  at  66 — 70°  to 
5-iodo-2-aminotoluene ,  C7HSNI.  This  crystallises  in  long,  white 
needles,  melts  at  91 — 92°,  and  is  easily  soluble  in  alcohol,  ether, 
glacial  acetic  acid,  benzene,  light  petroleum,  or  hot  water.  The  salts 
are  hydrolysed  by  water  and  decompose  slowly  on  exposure  to  the 
air  ;  the  hydrochloride ,  C7H8NI,HC1,  forms  short,  white  needles  ;  the 
nitrate ,  C7H8NI,HN03,  crystallises  in  slender,  tetragonal  scales. 
b-Iodo-Z-acetotoluidide ,  C9H10ONI,  formed  by  the  action  of  acetic 
anhydride  on  5-iodo~2-aminotoluene  in  ethereal  solution,  crystallises 
from  alcohol  in  matted,  slender  needles  and  melts  at  161 — 162°. 

§-Todo-3-aminotoluene ,  formed  by  reduction  of  6-iodo-3-nitrotoluene, 
crystallises  in  colourless  leaflets,  melts  at  98 — 99°,  and  decomposes 
slowly  on  exposure  to  air.  The  hydrochloride  forms  short  needles, 
the  nitrate  crystallises  in  tree-like  aggregates  of  slender  needles. 
ft-Iodo-3-acetotoluidide,  formed  by  boiling  6-iodo-3-toluidine  with  acetic 
anhydride,  crystallises  in  white  needles  and  melts  at  132°.  G.  Y. 


Action  of  Nitric  Acid  on  the  Halogen  Derivatives  of 
jp-Alkylphenols.  II.  Action  of  Nitric  Acid  on  the  Bromo- 
derivatives  of  p-Cresol.  Theodor  Zincke  ( Annalen ,  1905,  341, 
309 — 354). — [With  W  ilhelm  Emmerich.  ] — 5 -Bromo- 3-nitro-p-cresol , 
N02‘CGH2BrMe*0H,  is  prepared  by  the  action  of  nitric  acid  on  bromo- 
jt?-cresol  in  acetic  acid  solution,  or  by  the  action  of  nitrous  acid  on  an 
acetic  acid  solution  of  either  monobromo-or  dibromo-p-cresol,  and  crystal¬ 
lises  in  yellow  needles  melting  at  68°.  It  dissolves  in  dilute  sodium  car¬ 
bonate  solution  with  a  red  coloration,  and  is  oxidised  by  nitric  acid  to 
bromonitro-p-toluquinone.  5  :  §-Dibromo-3-nitro-\y-cresol  (*?),  prepared  by 
the  action  of  nitrous  acid  on  an  acetic  acid  solution  of  tribromo-^-cresol, 
crystallises  in  yellow,  shining  needles  or  leaflets  melting  at  124°  and 
yields  a  red  sodium  salt.  When  heated  with  nitric  acid,  dibromo- 
nitro-/?-toluquinone  is  formed.  2  : 5  :  6-Tribromo-3-nitro-'pcresol  is 
prepared  in  a  similar  manner  from  tetrabromo-p-cresol,  or  more  easily 
from  tetrabromoquinnitrole,  and  crystallises  in  pale  yellow  needles 
melting  at  160°  ;  the  sodium  salt  is  intensely  red.  Bromonitro- p- 

toluquinone,  CO<^T2^,g^>CO  or  i^|^>CO,  pre- 

pared  from  monobromo-^-cresol  or  bromonitro-jo-cresol  by  oxidation 
with  nitric  acid,  crystallises  in  golden  needles  or  six-sided  plates, 
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melting  at  135 — 136°,  and  yields  a  derivative  with  aniline  which 
crystallises  in  brownish-red  leaflets,  decomposing  at  220 — 230°. 
Bromonitro-ip-toluquinol,  prepared  by  reducing  the  quinone  with 
hydriodic  acid  in  acetic  acid  solution,  crystallises  in  long,  yellow 
needles  melting  at  175 — 1 7 6° ;  its  salts  are  of  a  dark  red  colour,  but 
its  dictcetyl  derivative,  N02#C6HBrMe(0Ac)2,  crystallises  in  colourless 
prisms  melting  at  118°.  5-Bromo-Z-amino-p-toluquinol ,  prepared  by 
reduction  of  the  bromonitrotoluquinone  with  tin  and  hydrochloric 
acid,  crystallises  in  needles  which  melt  and  decompose  at  148 — 149°  ; 
it  is  readily  oxidised  in  alkaline  solution,  and  forms  a  hydrochloride 
which  crystallises  in  colourless  needles  ;  it  is  oxidised  by  ferric  chloride 
to  a  compound ,  C^H602NBr,  probably  an  iminoquinone,  which  crystal¬ 
lises  in  black  needles,  dissolves  in  sulphuric  acid  with  a  blue  colora¬ 
tion,  and  is  decomposed  with  evolution  of  ammonia  by  alkali 
hydroxides.  The  triacetyl  derivative  of  the  bromoaminotoluquinol, 
NHAc*C6HBrMe(OAc)2,  crystallises  in  needles  melting  at  203 — 204°. 

Dih'omonitro-^-toluquinone ,  C •  q ^ ^^^>CO,  prepared  by 

the  oxidation  of  nitrodibromo-/>-cresol,  crystallises  in  golden  leaflets 
melting  at  165°  and  decomposing  at  175 — 180°;  it  is  reduced  by 
hydriodic  acid  in  acetic  acid  to  a  quinol  which  crystallises  in  needles 
melting  at  157 — 158°. 

[With  M.  Buff.] — Di-,  tri-,  and  tetra-bromo-^-cresois  are  very 
readily  converted  into  quinnitroles,  which  in  their  turn  yield  i^-quinols. 
On  reduction,  both  quinnitroles  and  i/'-quinols  yield  the  same  phenols. 
In  many  respects  the  bromoquinnitroles  behave  differently  to  the 
chloroquinnitroles.  The  i^-quinols  react  with  Grignard’s  reagent, 
yielding  di-i//-quinols,  which  are  converted  by  sulphuric  acid  into 
hydrocarbons  having  a  quinonoid  structure. 

2:3:5:  6- Tetrabromomethylquinnitrole ,  N02#CMe<^Q^*Q^]!x>CO, 

prepared  by  the  action  of  concentrated  nitric  acid  on  tetrabromo-^?- 
cresol  in  acetic  acid  solution,  crystallises  in  white  plates  melting  and 
decomposing  at  100° ;  it  passes  easily  into  the  corresponding  i^-quinol, 
and  when  heated  with  alcoholic  hydrochloric  acid  yields  2:5:  6-tri- 
bromo-3-nitro-^-cresol.  2:3:5:  Q-Tetrabromomethyl-\j/-quinol , 

OH-CMe<gr:CBr>co> 

prepared  either  from  the  corresponding  quinnitrole  or  by  the  action  of 
nitric  acid  on  tetrabromo-p-cresol,  crystallises  in  monoclinic  plates 
melting  at  205°  ;  its  acetyl  derivative  forms  colourless  needles  melting 
at  1 7  5 — 1 76°.  2:3:  S-Tribromo-b-hydroxymethylquinol, 

OH-CMe<°g.^c|*>CO, 

prepared  by  the  action  of  10  per  cent,  sodium  hydroxide  on  the  corre¬ 
sponding  i^-quinol,  crystallises  with  H20  in  monoclinic  plates  which 
melt  and  decompose  at  131°,  and  when  anhydrous  melt  at  152°.  Its 
monoacetyl  derivative  crystallises  in  needles  melting  at  179°.  Tetra- 

bromo-i/f-toluquinol  yields  an  anilide,  OH  •  OMe<^^  1— ^^^>00, 

which  crystallises  in  yellow  needles  melting  at  206° ;  its  acetyl 
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derivative  forms  greenish-yellow  needles  which  are  sensitive  to  light 
and  decompose  at  170 — 190°.  Octabromodiphenolmethane , 

OH-CGBr4*CH2*C6Br4*OH, 

prepared  by  warming  the  i^-quinol  with  concentrated  sulphuric  acid, 
crystallises  in  white  needles,  melting  and  decomposing  at  280 — 281°. 
When  the  quinol  and  bromine  are  heated  under  pressure  at  100°, 
tetrabromo-\>-cresol  \p -bromide  is  formed. 

3  :§-Dichloro- 2  \  5 -dibromomethyl-\\) -quinol ,  CGBr2CJ2OMe(OH),  pre¬ 
pared  by  heating  tetrabromotolu-i^-quinol  with  alcoholic  hydrochloric 
acid  under  pressure  at  100°,  crystallises  in  white  plates  or  prisms 
melting  at  172°,  and  is  soluble  in  alkali  hydroxides.  Its  acetyl  deriv¬ 
ative  crystallises  in  needles  melting  at  147°.  It  reacts  with  aniline 
with  elimination  of  hydrogen  chloride  and  the  formation  of  an  anilide , 
C13H10O2NClBr2,  which  crystallises  in  yellow  needles  melting  at 
197°. 


3  :  Q-Dichloro-5-bromo-2-hydroxy-\[/-toluquinoL  C7H503Cl2Br,2H20, 
prepared  by  the  action  of  10  per  cent,  sodium  hydroxide  on  dichloro- 
dibromo-i/'-quinol,  crystallises  in  colourless  plates  melting  at  174 — -175°  ; 
dibromodichloro-i/'-quinol  is  reduced  by  stannous  chloride  in  acetic  acid 
solution  to  3  :§-dichloro-2  : 5-dibromo-p-cresol,  which  crystallises  in 
long  needles  melting  at  175 — 176° ;  its  acetyl  derivative  crystallises  in 
needles  melting  at  146 — 147°.  When  heated  with  excess  of  bromine 
under  pressure  at  100°,  it  is  converted  into  3  :  Q-dichloro- 2  :  5 -dibromo- 
ji-cresol-xp-bromide,  which  forms  colourless  needles  melting  at  166°. 
Boiling  water  converts  the  ^-bromide  into  a  hydroxybenzyl  alcoholy 
which  crystallises  in  needles  melting  and  decomposing  at  175°;  the 
corresponding  methoxy- derivative,  OMe*C6Cl2Br2*CH2*OH,  is  obtained 
when  the  i/'-bromide  is  boiled  with  methyl  alcohol,  and  crystallises  in 
plates  melting  at  155°.  3  :  Q-Dichloro-2  :  5-dibromololuquinnitrole, 

C7H303NCl2Br2,  is  prepared  by  the  action  of  nitric  acid  on  dichloro- 
dibromo-jo-cresol,  and  crystallises  in  needles  melting  and  decomposing 
at  83 — 85°  ;  when  boiled  with  methyl  alcohol,  it  yields  the  methoxy- 


derivative  just  mentioned. 

2:3: 5-Tribromoquinnitrolef  N02*CMe<^ 


CH !  CBr 
CBKCBi 


>00,  prepared  by 


the  action  of  nitric  acid  on  tribromo-/>-cresol,  could  not  be  prepared  in 
a  pure  state,  but  the  corresponding  2:3: 5-tribromomethyl-ij/ -quinol  is 
obtained  when  the  tribromo-p-cresol  is  treated  with  nitric  acid  in  acetic 
acid  solution;  it  forms  plate-like  crystals  melting  at  128°;  its  acetyl 
derivative  crystallises  in  plates  melting  at  127 — 128°.  On  reduction 
with  stannous  chloride,  the  tribromo-jo-cresol  is  regenerated  ;  when 
heated  with  sulphuric  acid,  the  ^-quinol  yields  hexabromodiphenol - 
methane ,  which  crystallises  in  needles  melting  at  202 — 203°. 

Chlorodibromomethyl-\p-quinol  is  prepared  from  dichlorodibromotolu- 
quinol  and  crystallises  in  prisms  melting  at  134 — 135°;  its  acetyl 
derivative  crystallises  in  needles  melting  at  117°.  On  reduction,  the 
^-quinol  yields  chlorodibromo-pcresol ,  which  crystallises  in  needles 
melting  at  65° ;  its  acetyl  derivative  melts  at  76°. 

Dibromo-jp-cresol  yields  with  nitric  acid  2  :  6- dibromomeihylquinnitrole , 
crystallising  in  needles  melting  and  decomposing  at  62°  (compare  Auwers, 
Abstr.,  1902,  i,  217).  It  is  converted  into  dibromomethyl-i//-quino], 
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OH*OMe<CQ^*Q^^>CO,  when  suspended  in  a  solution  of  nitric  acid 


in  acetic  acid  ;  it  crystallises  in  needles  melting  at  134 — 135°.  When 
treated  with  concentrated  sulphuric  acid,  it  forms  tetrabromodiphenol- 
methane ,  CH2(C6H2Br2*OH)2,  melting  at  227°. 

Tetrabromomethylethyldi-ij/~quinoly  OH  •  CMc<Cq  CBr^^  Et  •  O  H, 


prepared  after  Grignard’s  method  from  tetrabromomethyl-i^-quinol  by 
treatment  with  magnesium  foil  and  ethyl  iodide  in  ethereal  solution, 
crystallises  in  white  needles  melting  at  190 — 191°  and  soluble  in 
alkali  hydroxides ;  when  heated  with  hydrogen  bromide  in  acetic  acid 
solution,  it  yields  the  compound  C9H7Br5,  which  crystallises  in  needles 
melting  at  169 — 170°  and  is  insoluble  in  alkali  hydroxides.  Tetra- 


bromodiethyl-ijj~quinol ,  OH’CEt^Q^’Q^^CEt’OH,  prepared  in  a 


similar  manner  from  tetrabromoethylquinol,  crystallises  in  plates 
melting  at  179 — 180°,  and  is  converted  by  hydrogen  bromide  in 
acetic  acid  solution  into  a  compound  (possibly  tetrabromo-^-diethyl- 
benzene ),  melting  at  112 — 114°.  Dichlorodibromomethylethyldi-\f/~quinol , 
C9H10O2Cl2Br2,  is  prepared  in  similar  manner  and  crystallises  in 


needles  melting  at  183°. 


K.  J.  P.  O. 


Action  of  Nitric  Acid  on  Tri-  and  Tetra-bromo^-ethyl- 
phenols.  Theodor  Zincke  and  Hans  Beinbach  (Annalen,  1905,  341, 
355 — 364). — The  bromo-derivatives  of  jt?-ethylphenol  resemble  those 
of  jt?-cresol  in  their  behaviour  towards  nitric  acid  ;  quinnitroles  have 
not,  however,  been  obtained,  although  they  are  probably  formed  as  in¬ 
termediate  products;  the  t^-quinols  were  isolated. 

2  :  b-Dibromo-3-nitro-p-ethylphenol,  CGHBr2Et(0H)*N02,  prepared 
from  2  : 3  : 5-tribromo-/?-ethylphenol  by  the  action  of  nitric  acid  or 
sodium  nitrite  on  its  acetic  acid  solution,  crystallises  in  yellow  needles 
melting  at  105 — 106°  and  forms  a  red  sodium  salt.  The  acetyl 
derivative  crystallises  in  pale  yellow  prisms  melting  at  60°.  Tribromo - 
?iitro-\)~ethylphenol,  prepared  in  a  similar  manner  from  tetrabromo- 
jo-ethylphenol,  crystallises  in  yellow  needles  melting  at  122 — 123°; 
its  acetyl  derivative  forms  yellow  plates  melting  at  113°. 

2:3:  h-Tribromoethyl-^-quinol^  OH'CEt^Q^T^^^CO,  prepared 


by  prolonged  treatment  of  tribromo-p-ethylphenol  with  nitric  acid  in 
acetic  acid  solution,  crystallises  in  needles  melting  at  105°  and  soluble 
in  alkali  hydroxide ;  it  yields  an  acetyl  derivative  and  regenerates  the 
phenol  on  reduction.  2:3:5:  6-Tetrabro?noethyl-ij/-quinol ,  prepared  from 
tetrabromoethylphenol  by  boiling  with  nitric  acid  containing  nitrous 
acid,  crystallises  in  needles  melting  at  139 — 140°.  Its  acetyl  derivative 
forms  crystals  melting  at  124°.  TribromoethyJrp-quinone , 


co< 


CEtICBr^pn 

CBrlCBr^00’ 


prepared  by  the  action  of  concentrated  sulphuric  acid  on  finely- 
powdered  tetrabromo-t//-quinol,  crystallises  in  yellow  leaflets  or 
needles  melting  at  118 — 120°.  With  aniline,  it  gives  an  anilide, , 
0!C6Br2Et(NHPh)!0,  crystallising  in  dark  violet  needles  melting 
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and  decomposing  at  167 — 170°.  Tribromoethylquinol,  C6Br3Et(OH)2, 
prepared  by  reducing  the  quinone  with  stannous  chloride,  crystallises 
in  needles  melting  at  141°.  Its  diacetyl  derivative  crystallises  in 
prisms  or  plates  melting  at  156 — 157°.  K.  J.  P.  O. 

Some  Phenolic  Ethers  containing  the  i/r-Allyl  Chain 

B’CMeICH2.  Auguste  Behal  and  Marc  Tiffeneau  ( Gompt .  rend., 
1905,  141,  596 — 597.  Compare  Abstr.,  1904,  i,  742). — Phenolic  ethers 
containing  the  i^-allyl  chain  are  completely  hydrogenated  by  the 
action  of  sodium  and  absolute  alcohol,  forming  the  corresponding  iso¬ 
propyl  compound ;  o-,  m-,  and  jo-isopropylanisoles,  boiling  respec¬ 
tively  at  194 — 196°,  205—208°,  and  210 — 212°,  were  thus  prepared 
from  the  corresponding  ^-propenylanisoles.  ^-tsoPropylphenetole, 
boiling  at  220°  and  having  a  sp.  gr.  0’946  at  0°,  was  prepared  in 
similar  manner  from  ^-propenylphenetole ;  1  -isopropyl-3  :  4-' veratrole, 
boiling  at  232 — 236°,  from  1 -i^-propeny  1-3  :  4- veratrole,  and  1-iso- 
propyl-3 : 4-catechol  methylene  ether,  boiling  at  230—233°,  from 
l-i^-propenyl-3  : 4-catechol  methylene  ether  (compare  Delange,  Abstr., 
1904,  i,  741).  By  the  action  of  potassium  permanganate,  the 
t/f-allyl  compounds  are  oxidised,  yielding  derivatives  of  acetophenone ; 
o-methoxyacetophenone,  boiling  at  245°,  m-methoxyacetophenone, 
boiling  at  132°  under  15  mm.  pressure,  and  jo-methoxyacetophenone, 
melting  at  38°,  were  obtained  from  the  three  corresponding  i^-propenyl- 
anisoles,  3 : 4-dimethoxyacetophenone,  melting  at  48°,  from  l-i^- 
propenyl-3  :  4 -veratrole,  and  3  :  4-methylenedioxyacetophenone, 
melting  at  88°,  from  l-i/f-propenyl-3  : 4-catechol  methylene  ether. 
The  iodohydrins  of  the  i/>-allyl  compounds  suffer  an  intermolecular 
rearrangement  under  the  action  of  silver  nitrate  or  mercuric  oxide 
(compare  Abstr.,  1901,  i,  272  ;  1902,  i,  666),  whereby  ^?-i^-propenyl- 
anisole  is  converted  into  £>-methoxy benzyl  methyl  ketone  (compare  Tard}T, 
Abstr.,  1903,  i,  46),  ^-0-  propenylphenetole  into  ^-ethoxybenzyl  methyl 
ketone,  l-i/^-propenyl-3  :  4-catechol  methylene  ether  into  metbylene-3  :  4^ 
dioxyacetophenone,  and  l-i^-propenyl-3  :  4- veratrole  into  3  :  4-dimethoxy- 
benzyl  methyl  ketone  (compare  Wallach,  Abstr.,  1904,  i,  753,  and  Horing, 
this  vol.,  i,  593).  By  the  action  of  potassium  hydroxide,  the  iodo¬ 
hydrins  of  the  i/r-allyl  compounds  are  converted  into  the  corresponding 
substituted  ethylene  oxide,  which  on  distillation  yields  the  correspond¬ 
ing  hydra tropaldehyde  (compare  this  vol.,  i,  523,  591  ;  Bougault,  Abstr,, 
1902,  i,  452).  M.  A.  W.  * 

Phenols  Insoluble  in  Aqueous  Alkali  Hydroxides.  Moissei 
Eogoff  ( J .  pr .  Chem .,  1905,  [ii],  72,  315 — 322.  Compare  Abstr., 
1901,  i,  152  j  Fosse,  Abstr.,  1902,  i,  304  ;  1903,  i,  510;  1904,  i,  83, 
336,  337  ;  Fosse  and  Eobyn,  this  vol.,  i,  607). — A  resume  is  given  of 
the  phenols  which  have  been  described  as  insoluble  in  aqueous  alkali 
hydroxides.  The  author  agrees  with  Fosse  and  Eobyn  (loc.  cit.)  that 
the  insolubility  of  the  dinaphthaxanthyl  phenols  is  due  to  the  quadri- 
valency  of  the  oxygen  atom,  a  view  which  is  supported  by  the 
isolation  of  xanthoxonium  salts  (Werner,  Abstr.,  1902,  i,  50),  The 
insolubility  of  the  phenols  of  the  acridine  series  is  due  similarly  to  the 
quinque valent  nitrogen  atom. 

The  condensation  products  of  aldehydes  with  /2-naphthyIamine  and 
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with  /3-naphthol,  described  in  the  present  paper,  are  insoluble  in  cold, 
and  only  sparingly  soluble  in  warm,  dilute  alkali  hydroxides. 

The  'product  obtained  on  heating  1  mol.  of  y>-hydroxybenzaldehyde 
with  2  mols.  of  /3-naphthylamine  in  alcoholic  hydrochloric  acid  solu¬ 
tion  in  a  sealed  tube  at  150 — 155°  crystallises  from  dilute  acetic 
acid  in  matted  needles,  melts  at  249 — 251°  (corr.),  and  is  easily 
soluble  in  methyl  or  ethyl  alcohol  or  acetone,  forming  solutions  with 
bluish-violet  fluorescence.  The  benzoate  crystallises  in  needles  and 
melts  at  268*5 — 269*5°  (corr.) ;  the  acetate  crystallises  from  hot  dilute 
alcohol  and  melts  at  204 — 207°  (corr.). 

The  condensation  product  from  vanillin  and  /?-naphthylamine 
crystallises  from  chloroform  in  slender  needles,  melts  at  254 — 256° 
(corr.),  forms  solutions  with  slight  bluish-violet  fluorescence  in  methyl 
or  ethyl  alcohol,  ether,  acetone,  or  benzene,  and  is  soluble  in  aqueous- 
alcoholic  sodium  hydroxide. 

y>-Hydroxyphenylnaphthaxanthen  (Fosse,  Abstr.,  1904,  i,  83)  is 
formed  when  y>-hydroxybenzaldehyde  is  heated  with  /3-naphthol  in 
glacial  acetic  acid  solution  in  a  sealed  tube  at  190 — 200°  \  it  melts 
at  203 — 205°  (corr.)  (207°,  Fosse).  The  acetyl  derivative  melts  at 
190 — 192*5°  (corr.)  ;  the  benzoyl  derivative  crystallises  in  needles  and 
melts  at  273*5 — 274*5°  (corr.).  When  condensed  in  presence  of 
hydrogen  chloride  in  glacial  acetic  acid  solution,  jo-hydroxybenzalde- 
hyde  and  /3-naphthol  form  jt?-hydroxyphenylnaphthaxanthen,  together 
with  a  substance  which  crystallises  from  alcohol,  melts  at  267*5°  (corr.), 
is  insoluble  in  aqueous  alkali  hydroxides,  but  dissolves  in  aqueous- 
alcoholic  sodium  hydroxide,  and  when  warmed  with  sulphuric  acid  has 
a  green  fluorescence. 

The  condensation  of  m-hydroxybenzaldehyde  and  /3-naphthol  in 
glacial  acetic  acid  solution  at  190 — 200°  leads  to  the  formation  of  a 
compound  which  crystallises  from  dilute  methyl  alcohol  in  needles, 
melts  at  249 — 251°  (corr.),  is  almost  insoluble  in  boiling  aqueous 
alkali  hydroxides,  and  dissolves  in  warm  concentrated  sulphuric  acid 
to  form  a  solution  which  has  a  green  fluorescence.  G.  Y. 

Oxidation  of  /3/3-Dinaphthol.  Hans  Bunzly  and  Herman 
Decker  (2?er.,  1905,  38,  3268 — 3273). — When  oxidised  with  potassium 
ferricyanide  in  alkaline  solution,  /3/?-dinaphthol  yields  (a)  o-/3- hydr- 
oxynaphthoyl benzoic  acid  (Walder,  Abstr.,  1883,  666),  which  crystal¬ 
lises  from  boiling  glacial  acetic  acid  in  matted,  colourless  scales,  melts 
at  255°,  and  sublimes,  forming  yellow  drops  of  oil ;  these  crystallise 
on  cooling  in  yellow  needles  melting  at  145 — 150°;  ( b )  a  neutral  sub¬ 
stance ,  C20H1.2O3,  which  remains  after  removal  of  the  acid  from  the 
oxidation  product  ;  it  crystallises  from  carbon  disulphide  in  dark 
brown  needles,  melts  at  230°,  is  sparingly  soluble  in  glacial  acetic 
acid,  alcohol,  or  ether,  and  dissolves  in  concentrated  sulphuric  acid  to 
form  a  green  solution  which  has  a  blue  fluorescence  and  becomes  blue 
when  heated.  When  heated,  it  evolves  vapours  with  a  quinone-like 
odour,  and  forms  a  small  quantity  of  a  substance ,  which  may  be 

_  ^o.n/CH‘CH)CH 

dinaphthylene  dioxide,  _ q  -  C-C  q  ^  slAt,lime» 

CH\CII-OiLC'0/ 
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in  long,  slender,  golden  needles,  melts  at  245°,  is  only  sparingly 
soluble  in  organic  solvents,  forming  solutions  with  dark  blue  fluores¬ 
cence,  and  dissolves  in  concentrated  sulphuric  acid  to  form  a  red  solu¬ 
tion,  which  becomes  violet-red  and  finally  blue  on  dilution  with  water. 
On  reduction  with  hydriodic  acid  and  phosphorus  under  pressure,  it 
yields  a  small  quantity  of  partially  reduced  naphthalene  derivative, 
and  when  distilled  with  zinc  dust  it  is  converted  to  a  small  extent 
into  naphthalene. 

The  picrate  crystallises  in  large,  black  needles  and  decomposes  into 
its  generators  when  treated  with  solvents.  The  £e£ram£ro-derivative, 
C20H6O10N4,  is  formed  by  the  action  of  nitric  acid  of  sp.  gr.  1*5  on 
the  dioxide  ;  on  addition  of  alcohol  to  its  solution  in  nitrobenzene,  it 
separates  as  a  cinnabar-like,  crystalline  meal,  does  not  melt  at  300°,  is 
sparingly  soluble  in  most  organic  solvents,  but  somewhat  more  soluble 
in  glacial  acetic  acid  or  nitrobenzene,  and  forms  a  light  red  solution  in 
concentrated  sulphuric  acid. 

The  action  of  methyl  sulphate  on  2  :  7-dihydroxynaphthalene  in 
aqueous  sodium  hydroxide  solution  leads  to  the  formation  of  the  mono- 
and  di-methyl  ethers.  7-Hydroxy-2-methoxynaphthalene,  CnH10O5, 
crystallises  from  water  in  white  scales,  or  from  alcohol  in  long  needles, 
melts  at  113 — 114°,  is  soluble  in  aqueous  alkali  hydroxides,  sublimes 
without  decomposition,  is  volatile  in  a  current  of  steam,  has  only  a 
slight  fruity  odour,  and  dissolves  in  concentrated  sulphuric  acid  to 
form  a  dark  yellow  solution  with  bluish-green  fluorescence,  from  which 
it  is  precipitated  unchanged  on  dilution  with  water.  2  :  7-Dihydroxy- 
naphthalene  and  its  mono-  and  di-methyl  ethers  give  with  aqueous 
ferric  chloride  white  or  yellow  precipitates  which  rapidly  become 
black.  G.  Y, 

Dinaphthylene  Oxides.  Oskar  Eckstein  ( Ber .,  1905,  38, 
3660 — 3663). — The  dinaphthylene  oxides  obtained  by  heating 
/3-naphthol  with  litharge  (Knecht  and  Unzeitig,  Abstr.,  1881,  281) 
and  by  heating  /3-dinaphthol  with  zinc  chloride  or  phosphorus  penta- 
chloride  (Ber.,  1882,  15,  2171)  are  shown  to  be  identical  and  to  have 
the  constitution  1  :  l'-dinaphthyl  2:2'  oxide.  Both  melt  at  158*5° 
(corr.)  and  both  yield  a  monopicrate  melting  at  163 — 163*5°  (corr.) 
and  a  dipicrate  melting  at  168*5°.  J.  J.  S. 

y-Substituted  Anthracene  Derivatives.  Alfred  Guyot  and 
Ch.  Staehling  (Bull.  Soc.  chim .,  1905,  [iii],  33,  1104 — 1121.  Com¬ 
pare  Haller  and  Guyot,  Abstr.,  1904,  i,  314,  659,  and  this  vol.,  i,  188). 
— 9  : 10- Dihy  dr  oxy-0  :  10 -diphenyl- 2 -met  hyldihy  dr  oanthrcicene, 

prepared  by  the  action  of  magnesium  phenyl  bromide  on  2-methyl- 
anthraquinone,  forms  small,  colourless,  apparently  cubical  crystals, 
melts  at  240°,  and  is  difficultly  soluble  in  organic  solvents,  but  dis¬ 
solves  in  sulphuric  acid  forming  an  indigo-blue  solution.  The  di¬ 
chloride ,  obtained  by  the  action  of  hydrogen  chloride  on  the  parent 
substance  dissolved  in  benzene,  forms  colourless  leaflets,  melts  at  148°, 
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and  at  the  same  time  evolves  hydrogen  chloride ;  the  latter  is  also 
produced  when  the  dichloride  is  dissolved  in  sulphuric  acid,  an  indigo- 
blue  solution  being  formed.  The  dimethyl  ether ,  formed  in  the  usual 
manner,  crystallises  from  its  solution  in  benzene  on  addition  of  methyl 
alcohol  and  melts  at  169°;  the  diethyl  ether ,  similarly  prepared,  forms 
small,  brilliant  white  crystals  and  melts  at  183*5°. 

9  :  1 0-Dihydro  xy-9  : 10-diphenyl-2-methyldihydroanthracene  acts,  in 
presence  of  acids,  as  an  oxidising  agent  and  yields,  under  these  con¬ 
ditions,  9  :  \0-diphenyl-2-methylanthracene,  which  separates  from  benz¬ 
ene  on  addition  of  alcohol  in  greenish-yellow  crystals,  melts  at  213°, 
and  is  slightly  soluble  in  alcohol,  ether,  or  acetic  acid,  but  readily  so 
in  benzene  or  its  homologues.  The  solutions  show  a  fine  bluish-violet 
fluorescence  (compare  Abstr.,  1904,  i,  314).  On  reduction  by  means 
of  sodium  amalgam  in  alcohol,  this  hydrocarbon  is  converted  into  the 
corresponding  dihydride ,  which  crystallises  from  acetic  acid  in  colour¬ 
less,  silky  needles,  melts  at  179°^  and  is  soluble  in  most  organic 
solvents.  On  exposure  to  air,  the  dihydride  slowly  acquires  a  green¬ 
ish  tint  due  to  superficial  oxidation  to  the  parent  hydrocarbon,  and, 
like  the  latter,  on  oxidation  with  potassium  dichromate  yields  the 
original  9  : 10-dihydroxy-9  :  10-diphenyl-2-methyldihydroanthracene. 
The  latter  readily  condenses  with  various  aromatic  compounds  to 
yield  complex  derivatives  :  thus,  with  dimethylaniline,  it  furnishes 
9  :  lQ-tetramethyldiaminodiphenyl-Q  :  l§-diphenyl-2-methyldihydroanthra- 

cene,  C6H4<^p^«^4^^®2j>C6H3Me.  This  exists  in  two  forms 

(cis  and  trans ),  both  being  colourless,  crystalline  powders  :  one  melts 
at  312°  and  is  slightly  soluble  in  most  organic  solvents,  the  other 
melts  at  about  147°  and  is  readily  soluble.  Both  forms  yield  crystal¬ 
line  picrates  and  platinichlorides  and  salts ,  which  are  dissociated  by 
water.  These  substances  give  no  coloration  when  dissolved  in  sulphuric 
acid.  When  the  condensation  is  carried  out  at  100°,  only  one  of  the 
hydroxyl  groups  is  replaced  by  the  dimethylaniline  residue.  The 
product  appears  to  be  a  mixture  of  at  least  two  isomerides  and,  on 
adding  hydrochloric  acid  to  its  solution  in  alcohol,  two  substances  are 
obtained,  one  melting  at  155°  and  the  other  at  125°.  These  may  be 
isomerides  or  may  be  related  to  each  other  as  hydroxy-compound  and 
ethyl  ether. 

9  :  10- Dihydroxy -9  :  1 0 - a  dinaphthyldihydroanthracene,  prepared  by 
the  action  of  magnesium  a-naphthyl  bromide  on  anthraquinone,  forms 
small,  colourless  crystals  containing  1  mol.  of  benzene,  and  is  soluble 
in  acetic  acid,  ether,  or  boiling  toluene,  but  scarcely  so  in  other 
solvents.  When  dissolved  in  boiliDg  benzene  and  treated  with  hydro¬ 
gen  chloride,  the  corresponding  dichloride  is  probably  first  formed, 
but  this,  under  the  conditions  of  the  experiment,  loses  1  mol.  of 
hydrogen  chloride  and  yields  a  monochloro- derivative,  which  forms 
greenish-yellow  crystals,  melts  at  266°,  and  is  readily  soluble.  The 
position  of  the  chlorine  atom  in  this  substance  is  not  known. 

When  reduced  by  zinc  and  acetic  acid,  the  dihydroxy-compound  yields 
9  :lO-di-a-naphthylanthracene ;  this  forms  small,  pale  yellow  crystals, 
and  dissolves  in  benzene  or  its  homologues  with  a  pronounced  violet 
fluorescence. 
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9  : 1 Q- Dihydroxy -^-phenyl- 1 O-a-naphthyldihydroanthracene, 

n  TT  - CPh(OH) r  r 

^(5 M  4\C(CioHr)(OH)^«n^ 

prepared  by  the  action  of  magnesium  naphthyl  bromide  on  phenyl- 
oxanthranol,  separates  from  solutions  in  benzene  in  small,  apparently 
cubical  crystals,  melts  at  220°,  and  has  properties  similar  to  those  of 
the  other  dihydroxy-compounds  of  this  type.  The  corresponding 
dichloride  crystallises  from  benzene  in  small,  colourless  prisms  con¬ 
taining  1  mol.  of  the  solvent,  which  is  rapidly  lost  at  15°;  the 
effloresced  product  melts  at  160°.  The  dimethyl  ether  forms  small, 
brilliant  crystals  and  melts  at  230° ;  the  diethyl  ether  resembles  it  and 
melts  at  239°. 

§^Phenyl-\§-<x-naphthylanthracene ,  prepared  by  reducing  the  parent 
substance  with  zinc  and  acetic  acid,  forms  yellow,  microscopic  crystals, 
melts  at  about  229°,  and  is  readily  soluble  in  benzene  and  its  homo- 
logues,  much  less  so  in  alcohol  or  acetic  acid ;  the  solutions  show  a 
bluish-violet  fluorescence.  This  substance,  on  reduction  with  sodium 
amalgam  in  alcohol,  furnishes  §-phenyl-\i)-a-naphthyldihydroanthracene. 
This  crystallises  in  colourless  needles,  but  assumes  a  violet  tint,  on 
exposure  to  air,  due  to  superficial  oxidation  and  melts  at  about 
225°. 

9  :  \§-Tetramethyldi-p-aminodiphenyl-§-phenyl-\§-a-naphthyldihydro- 
anthracene ,  produced  by  condensing  dimethylaniline  with  dihydroxy- 
phenylnaphthyldihydroanthracene  dissolved  in  acetic  acid,  is  a  colour¬ 
less,  crystalline  powder,  melts  at  about  260°,  and  gives  no  coloration 
with  sulphuric  acid.  T.  A.  H. 


Condensation  of  ^-Phenols  with  Phenols.  Karl  Auwers 
and  E.  Rietz  ( Ber .,  1905,  38,  3302 — 3307).— ^-Phenols  do  not  con¬ 
dense  so  readily  with  phenols  as  with  tertiary  aromatic  amines 
(Abstr.,  1904,  i,  995).  The  mixture  has  to  be  heated  for  several 
hours  at  100—150°  in  the  absence  of  a  solvent.  The  products  are 
diphenylmethane  derivatives,  and  as  a  rule  pure  products  can  only  be 
isolated  when  the  phenol  has  only  one  ortho-hydrogen  or  the  para- 
hydrogen  atom  unsubstituted.  In  certain  cases,  2  mols.  of  ^-phenol 
react  yielding  bis-derivatives,  which  are  more  sparingly  soluble. 

3  : 5-Dibromo-4-hydroxybenzyl  bromide  (Abstr.,  1903,  i,  621)  and 
o-cresol  yield  a  product  melting  at  99 — 105°  and  consisting  probably 
of  a  mixture  of  o-  and  ^-dibromohydroxybenzylcresols. 

With  jp-cresol,  3' :  b'-bis-S  :  b-dibromo-\-hydroxybenzyl-p-cresol , 

O  H  •  C6H2  Br2  •  CH2  •  C6H2Me  ( OH)  •  CH2  •  C6H2  Br2  •  OH , 
is  obtained ;  it  crystallises  from  benzene  in  colourless  needles  melting 
at  201 — 203°,  and  readily  soluble  in  alcohol,  ether,  or  acetic  acid. 
The  tribenzoate ,  C42H2806Br4,  crystallises  from  acetic  acid  in  glistening 
needles,  melts  at  201 — -202°,  and  is  insoluble  in  alkalis.  When  re¬ 
duced  with  sodium  and  boiling  alcohol,  the  tetrabromo-derivative  yields 
bis-p-hydroxybenzyl-p-cvesol ,  C6H2Me(OH)'(CH2*C6H4#OH)2,  melting  at 
212 — 214°.  The  triacetate ,  C2yH2G06,  melts  at  117 — 118°. 

Dibromohydroxybenzyl-p-cresol  (3 :  b-dibromoA :  2' -dihydroxy -5' -methyl- 
diphenylmethane),  OH* C6H2Br2*CH2*C6H3Me*OH,^ which  is  also  obtained 
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from  ^;-cresol,  melts  at  105 — 106  5°  and  is  readily  soluble  in  most 
organic  solvents. 

Bisdibromohydroxybenzyl-p-xylenol ,  C22H1803Br4,  obtained  from  the 
(/'-phenol  and  £>-xylenol,  melts  at  205°,  and  the  corresponding  mono - 
derivative,  C15H1402Br2,  at  153—155°. 

Bibromohydroxybenzyl-xp-cumenol ,  Clf)H1602Br2,  crystallises  from  a 
mixture  of  light  petroleum  and  benzene  in  pale  rose-coloured  plates 
melting  at  146°. 

/3-Naphthol  yields  the  mo?io-derivative,  OH*C6H2Br2*CH2*C10H6*OH, 
melting  at  168 — 169°.  The  diacetate  melts  at  159 — 160°.  J.  J.  S. 

Action  of  Methyl  Alcohol  on  Hexabromo-o-quinocatechol 
Ether.  C.  Loring  Jackson  and  Philtp  A.  Shaffer  ( Amer .  Chem.  J., 
1905,  34,  460 — 467). — An  improved  method  is  described  for  the 
preparation  of  hexabromo-o-quinocatechol  ether,  first  prepared  by 
Jackson  and  Koch  (Abstr.,  1901,  i,  597).  "When  this  compound  is 
left  in  contact  with  methyl  alcohol,  a  reaction  takes  place  very  slowly 
with  formation  of  the  additive  compound ,  C1204Br6,2Me0H,  which 
crystallises  from  alcohol  in  white,  rhombic  plates,  melts  and  decom¬ 
poses  at  220 — 221°,  and  is  soluble  in  benzene  or  acetone,  soluble  to 
the  extent  of  4*3  per  cent,  in  boiling  alcohol,  and  insoluble  in  water. 
This  compound  is  best  obtained  by  adding  solution  of  sodium 
methoxide  to  the  hexabromo-o-quinocatechol  ether  suspended  in 
methyl  alcohol  and  treating  the  product  with  hydrochloric  or  sulphuric 
acid  \  the  sodium  derivative,  Ct204Br6,Me0H,Me0Na,  is  unstable,  and 
on  decomposition  yields  a  substance  which  crystallises  in  red  needles, 
decomposes  at  about  280°,  and  is  soluble  in  water  or  alcohol.  By  the 
action  of  methyl  alcohol  and  bromine  on  the  methyl  alcohol  additive 
compound,  a  substance  is  formed  which  melts  at  about  150°.  When 
phenylhydrazine  is  added  slowly  to  a  mixture  of  hexabromo-o-quino¬ 
catechol  ether  and  nitrobenzene,  hexabromodihydroxycatechol  ether 
is  produced  ;  this  reaction  furnishes  a  convenient  method  for  the 
preparation  of  this  substance.  E.  G. 

Action  of  Dilute  Nitric  Acid  on  Guaiacolsulphonic  Acid. 

Otto  Kuhling  ( Ber .,  1905,  38,  3007—3008.  Compare  Armstrong, 
this  Journal,  1871,  24,  112). — When  boiled  with  dilute  nitric  acid, 
potassium  guaiacolsulphonate  yields  dinitroguaiacoi,  melting  at 
123 — 124°  (Herzig,  Abstr.,  1883,  464),  and  dinitrodihydroxydimethoxy- 
diphenyl ,  0H*C^H2(N02)(0Me)*C6H2(N02)(0Me)*0H,  which  forms  a 
yellow,  crystalline  powder,  melts  and  decomposes  at  283°,  and’  dis¬ 
solves  in  aqueous  alkali  hydroxides  to  form  red  solutions.  G.  Y. 

Condensation  of  Pyrogallol  with  Acetone  and  with  Methyl 
Ethyl  Ketone.  Rudolf  Fabinyi  and  Tibor  Szeki  (Ber.,  1905,  38, 

/CMe2\ 

3527 — 3531). — The  compound  C6(OH)3^— CMe2-pC6(OH)3,  prepared 

XMe/ 

by  heating  a  mixture  of  pyrogallol,  acetone,  and  acetic  and  hydrochloric 
acids  in  a  sealed  tube  at  145°  during  three-quarters  of  an  hour,  crys¬ 
tallises  from  acetic  acid  in  slender,  brownish-  or  reddish- white  crystals, 


ORGANIC  CHEMISTRY. 


889 


and  melts  and  decomposes  at  260 — 265°.  The  hexa-acetyl  derivative, 
C33H36012,  separates  from  methyl  alcohol  in  colourless  scales  and  melts 
without  decomposition  at  247 — 248°.  The  hexabenzoyl  derivative, 
Cfi3H48012,  separates  from  a  mixture  of  acetic  acid,  nitrobenzene,  and 
alcohol  in  minute,  colourless  scales  and  melts  at  289°.  The  dibromo- 
derivative,  C2lH2206Br2,  forms  small,  bluish-white  needles  and  melts 
and  decomposes  at  197 — 200°.  Its  hexa-acetyl  derivative,  C33H34012Br2, 
separates  from  alcohol  or  acetic  acid  in  white,  glistening  scales  and 
melts  at  260°. 

The  condensation  product ,  C24H30O6,  from  pyrogallol  and  methyl 
ethyl  ketone,  crystallises  from  acetic  acid  and  melts  and  decomposes 
at  260°.  Its  hexa-acetyl  derivative  crystallises  from  dilute*  acetic  acid 
in  slender,  white  needles  and  melts  at  212°.  T.  M.  L. 

Decomposition  of  m-  and  jo-Nitrobenzyl  Alcohols  under  the 
Influence  of  Aqueous  and  of  Alcoholic  Sodium  Hydroxide. 

Paul  Carre  ( Compt .  rend.,  1905,  141,  594 — 596.  Compare  this  vol.,  i, 
307). — m-  and  jo-Nitrobenzyl  alcohols  are  decomposed  less  readily  than 
the  o-compound  by  the  action  of  alkali  hydroxides,  and  the  products 
are  less  complex  ;  wi-nitrobenzyl  alcohol,  when  heated  at  100°  with 
aqueous  10  per  cent,  sodium  hydroxide,  yields  m-nitrobenzoic  acid, 
m-azoxy benzoic  acid,  and  m -azoxybenzyl  alcohol ,  ON2(C6H4*CH2,OH)2, 
which  crystallises  from  benzene  in  long,  yellow  needles  melting  at  86° 
and  forms  a  dibenzoyl  derivative  melting  at  97°;  under  the  action  of 
alcoholic  sodium  hydroxide,  m-nitrobenzyl  alcohol  yields  ra-azobenzoic 
acid  and  m -azobenzyl  alcohol,  N2(C6H'4*CH2*OH)2,  which  crystallises 
from  benzene  in  beautiful  orange  needles  melting  at  106°  and  forms  a 
dibenzoyl  derivative  crystallising  in  orange  plates  and  melting  at  124°. 
jt?-Nitrobenzyl  alcohol  is  decomposed  by  aqueous  sodium  hydroxide 
with  the  formation  of  jt?-nitrobenzoic  acid,  £>-azobenzoic  acid,  p- azo¬ 
benzyl  alcohol,  jp-azobenzaldehyde,  and  a  compound  melting  at  224°, 
which  is  probably  identical  with  jp-nitrobenzaldoxime-W-p-formylphenyl- 
ether,  described  by  Alway  (compare  Abstr.,  1903,  i,  706).  When  acted 
on  by  alcoholic  sodium  hydroxide,  the  products  are  y?-azobenzoic  acid 
and  ^-azobenzyl  alcohol,  which  forms  a  dibenzoyl  derivative  crystallising 
from  alcohol  in  red  needles  melting  at  164°.  M.  A.  W. 

Action  of  Magnesium  Propyl  Iodide  on  Piperonaldehyde. 

Efisio  Mameli  and  Ezio  Alagna  ( Atti  A.  Accad.  Lined ,  1905,  [v], 
14,  ii,  170 — 180.  Compare  Abstr.,  1904,  i,  1023  ;  this  vol.,  i,  203). — 
Piper onylpropylcarbinol  [a-3  :  4 - methylenedioxyphenylbutane-a-ol\ 

2N>C-CH:C'CHPr-OH  ’ 

prepared  by  the  action  of  piperonal  (0*5  mol.)  on  magnesium  propyl 
iodide  (1  mol.)  in  ethereal  solution  with  subsequent  decomposition  by 
means  of  ice  and  dilute  sulphuric  acid,  is  a  straw-yellow  oil  boiling  at 
170 — 173°  under  20  mm.  pressure;  it  is  readily  oxidised  to  the  corre¬ 
sponding  ketone  and,  when  distilled  under  diminished  pressure  or 
treated  in  the  cold  with  gaseous  hydrogen  chloride  and  the  product 
subsequently  distilled,  it  gives  a-piperonylbutylene  {vide  infra).  The 
acetate ,  CH202IC6H3*CHPra*0Ac,  is  a  colourless  oil  boiling  at 
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197 — 198°  under  25  mm.  pressure  and  dissolves  in  alcohol,  but  does 
not  decolorise  bromine.  When  treated  with  alcoholic  potassium 
hydroxide  solution,  it  yields  acetic  acid,  water,  and  a-piperonyl-\a- 
butylene ,  CHgOglOgHg’CHICHEt,  which  is  a  colourless  oil  with 
a  pleasant  odour,  is  soluble  in  alcohol,  ether,  or  benzene  in  all 
proportions,  and  boils  at  164 — 166°  under  25  mm.  or  at  258 — 259° 
under  the  ordinary  pressure  ;  it  is  volatile  in  a  current  of  steam,  has  the 
sp.  gr.  1*0964  at  15°,  and  exhibits  normal  cryoscopic  behaviour  in 
benzene  solution ;  it  rapidly  reduces  potassium  permanganate  and 
absorbs  bromine  and  hydrogen  bromide.  With  picric  acid  it  combines, 
giving  the  picrate ,  which  crystallises  in  large, 

cherry-red  prisms  melting  at  67°. 

a-Piperonylbutane ,  CH202!C6H3,CH2Pra,  prepared  by  reducing 
piperonylbutylene  by  means  of  sodium  in  alcoholic  solution,  is  a  colour¬ 
less  oil  boiling  at  246 — 250°. 

ap-Dibromo-a-piperonylbutane,ffj^i(f}S)\Q^&^(J¥PBYt01S^v^\ji  obtained 
by  the  action  of  bromine  on  piperonylbutylene,  is  a  dark  oil  which 
decomposes  on  distillation. 

Piperonyl  propyl  ketone ,  CH202*.C6H3,C0Pra,  prepared  by  the  oxida¬ 
tion  of  piperonylpropylcarbinol  with  chromic  acid,  separates  from 
alcohol  or  light  petroleum  in  crystals  melting  at  47°  and  is  readily 
soluble  in  ether  or  benzene,  and  to  a  less  extent  in  acetic  acid.  Its 
oxime ,  CnH1303N,  is  deposited  from  alcohol  in  crystals  melting  at  75° 
and  is  slightly  soluble  in  water  and  more  readily  in  ether  or  benzene. 
The  semicar bazo?ie,  CI2H1303N3,  crystallises  from  aqueous  alcohol  in 
tufts  of  small  needles  melting  at  193 — 194°.  T.  H.  P. 

Some  Derivatives  of  cycloHex.&ne.  Paul  Freundler  and  E. 
Damond  (Gompt.  rend .,  1905,  141,  593 — 594). — Bromoc?/c£ohexane, 
C6HnBr,  prepared  by  the  action  of  phosphorus  tribromide  on  cyclo - 
hexanol,  boils  at  61 — 62°  under  20  mm.  pressure,  and  the  yield  is 
68  per  cent.  ;  iodocycfohexane,  C0HnI,  similarly  obtained  by  the  pro¬ 
longed  action  of  phosphorus  di-iodide  on  cycfohexanol,  boils  at  84 — 86° 
under  23 — 24  mm.  pressure,  and  the  yield  is  87  per  cent,  (compare 
Baeyer,  Abstr.,  1894,  i,  175).  Ethyl  a-cyanocyc\ohexylacetate , 
C6H11,CH(CN)*C02Et,  obtained  by  heating  the  sodium  derivative  of 
ethyl  cyanoacetate  with  chloro-  or  iodo-ci/cfohexane  in  xylene  solution 
at  145 — 150°,  is  a  colouriess  liquid  boiling  at  158 — 161°  under 
23 — 24  mm.  pressure;  ethyl  cyclohexylmalonate ,  C6H11,CH(C02Et)2, 
similarly  prepared  from  the  sodium  derivative  of  ethyl  malonate,  boils 
at  148 — 151°  under  16 — 17  mm.  pressure,  cyclo Hexylacetic  acid 
[' hexsihydrophenylacetic  acid\  C6H11,CH2*C02H,  prepared  by  heating 
cycfohexylmalonic  acid  at  190°  or  by  boiling  ethyl  cycloc yanoacetate  with 
dilute  sulphuric  acid,  crystallises  in  white  plates  melting  at  27°,  boils  at 
244 — 246°,  and  is  readily  soluble  in  the  ordinary  organic  solvents ; 
ethyl  cycYohexylacetate  is  a  liquid  with  an  agreeable  odour  boiling  at 
211 — 212°  under  766  mm.  pressure.  M.  A.  W. 

Hofmann’s  Reaction.  Ernst  Mohr  (J.  pr.  Chem .,  1905,  [ii],  72, 
297 — 306.  Compare  this  vol.,  i,  274  ;  Graebe  and  Rostovzeff,  Abstr., 
1902,  i,  663;  Hantzsch,  Abstr.,  1903,  i,  29). — When  one  mol.  of 
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benzoylchloroamide  is  dissolved  in  one  mol.  of  sodium  hydroxide  in 
2JV  aqueous  solution,  heat  is  developed,  together  with  an  intense  odour 
of  phenylcarbimide ;  moreover,  when  a  freshly-prepared  solution  of 
benzoylchloroamide  in  aqueous  sodium  hydroxide  is  distilled  in  a 
current  of  steam,  the  distillate  contains  an  oil  which  solidifies  partly 
in  the  condenser,  forming  s-diphenylcarbamide ;  this  is  found, 
together  with  benzoylphenylcarbamide,  also  in  the  distillation 
residue  (compare  Hofmann,  Abstr.,  1882,  822  \  Dam  and  Aberson, 
Abstr.,  1901,  ii,  88).  Phenylcarbimide  is  formed,  therefore,  as  an 
intermediate  product  of  the  action  of  alkali  hydroxides  on  benzoyl¬ 
chloroamide.  Its  formation  similarly  in  the  action  of  alkali  hydroxides 
on  dibenzhydroxamic  acid  is  proved  also  by  distillation  with  steam, 
when  diphenylcarbamide  is  obtained  from  the  distillate.  G.  Y. 


Some  Acyl  Derivatives  of  Homoanthranilonitrile  [3-Amino- 
y;-toluonitrile]  and  the  4-Keto-7-methyldihydroquinazolines 
prepared  therefrom.  Marston  T.  Bogert  and  Alfred  Hoffman 
(J.  Amer.  Chem.  Soc.,  1905,  27,  1293 — 1301.  Compare  Niemen- 
towski,  Abstr.,  1888,  837 ;  1889,  1065  ;  1895,  i,  571). — 3-Nitro-^?- 
toluonitrile  crystallises  from  water  in  needles  of  a  faint  green  tint 
and  melts  at  99*8°  (all  the  melting  points  given  are  corrected). 
Homoanthranilonitrile  (3-amino-/>-toluonitrile)  crystallises  from  carbon 
disulphide  in  large,  yellow  crystals  and  melts  at  94°. 

The  following  acyl  derivatives  of  homoanthranilonitrile  have  been 
prepared  by  heating  the  nitrile  with  acid  anhydrides.  The  acetyl 
derivative,  CN*C6H3Me’NHAc,  melting  at  136°,  the  propionyl 
derivative  (m.  p.  138°),  the  iso butyryl  derivative  (m.  p.  144°),  and  the 
iso valeryl  derivative  (m.  p.  139°).  The  following  derivatives  have 
been  prepared  by  the  action  of  acyl  chlorides  on  homoanthranilo¬ 
nitrile.  The  benzoyl  derivative  (m.  p.  145°),  the  m-nitrobenzoyl 
derivative  (m.  p.  218°),  and  the  p -nitrobenzoyl  derivative  (m.  p.  223°), 
The  formyl  derivative  cannot  be  obtained  by  the  action  of  glacial 
formic  acid  on  homoanthranilonitrile,  but  4-keto-7-methyldihydro- 
quinazoline  is  produced. 

When  the  acyl  derivatives  of  homoanthranilonitrile  are  heated  with 
a  solution  of  potassium  hydroxide  and  hydrogen  peroxide,  quin- 
azolines  are  produced.  Acetylhomoanthranilonitrile  yields  4-keto- 
2  :  7-dimethyldihydroquinazoline,  whilst  the  propionyl  and  isobutyryl 
derivatives  furnish  4-keto*  2-ethyl-  and  2-2sopropyl-7-methyl-dihydro- 
quinazoline  respectively.  All  these  compounds  have  been  described 
by  Niementowski. 

4- Keto-l-methyl-^Asobutyldihydroquinazoliney 


CeH3Me< 


N— C-04H9 
CONH 


> 


crystallises  in  needles,  melts  at  219°,  and  dissolves  readily  in  acetone, 
acetic  acid,  or  alcohol.  k-Keto-2-phenyl-^J-methyldihydroquinazoline 
crystallises  in  plates  or  needles,  melts  at  243°,  and  is  easily  soluble  in 
chloroform,  hot  benzene,  alcohol,  or  acetic  acid.  The  corresponding 
2-m -nitrophenyl  and  2-p -nitrophenyl  derivatives  form  microcrystalline 
powders,  melt  sharply  above  370°,  and  are  easily  soluble  in  acetone, 
chloroform,  acetic  acid,  or  alcohol.  E.  G. 
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Separation  of  Cinnamic  Acid  into  Stereoisomeric  Com¬ 
ponents.  Emil  Erlenmeyer,  jun.  (. Ber .,  1905,  38,  3499 — 3503). — 
The  brucine  salt  of  cinnamic  acid  proved  to  be  homogeneous  when 
prepared  in  solution  in  benzene,  and  melted  at  92 — 93°  ;  by  working 
in  alcoholic  solution,  isomeric  crystalline  salts  were  obtained,  which 
differed  in  melting  point  and  rotatory  power  ;  thus  samples  were 
obtained  having  [<z]D  0°,  -10*84°,  +8*82°,  -  8*67°,  and  the  melting 
points  135°,  113°,  135°,  107°.  All  these  salts  gave  an  inactive 
cinnamic  acid,  but  the  author  is  of  opinion  that  the  latter  is  a 
mixture  of  enantiomorphous  isomerides  the  optical  activity  of  which 
is  too  small  to  be  measured.  T.  M.  L. 

Second  Stereoisomeric  Component  of  a/foCinnamic  Acid. 
Emil  Erlenmeyer,  jun.  (. Ber .,  1905,  38,  3496 — 3499). — The  crys¬ 
talline  brucine  salt  derived  from  c^ocinnamic  acid  (this  vol.,  i,  646) 
yields  an  acid  which  differs  in  a  marked  way  from  the  isocinnamic 
acid  isolated  by  Liebermann  from  the  coca  plant.  The  acid  contained 
in  the  more  soluble  brucine  salt  has  now  been  investigated,  and  proved 
by  crystallographic  measurements  to  be  identical  with  Liebermann’s 
acid.  Although  neither  acid  shows  a  measurable  optical  activity, 
they  are  regarded  by  the  author  as  optical  isomerides  ;  this  conclusion 
is  based  in  part  on  the  observation  that  the  brucine  salts  differ 
considerably  in  rotatory  power,  namely,  [a]D  —  24*89°  and  —  13*98°. 

T.  M.  L. 

Action  of  Hippuryl  Chloride  on  Polyhydric  Phenols. 

Emil  Fischer  (. Ber .,  1905,  38,  2926 — 2934.  Compare  this  vol.,  i, 
263). — o -Hydroxyphenyl  hippurate ,  NHBz*CH2,C0,0,C6H4‘0H,  is 
formed  when  hippuryl  chloride  is  heated  with  catechol  on  the  water- 
bath  ;  it  crystallises  from  water  in  delicate,  colourless  leaflets,  melts  at 
134 — 136°  (corr.),  is  readily  soluble  in  alcohol  or  dilute  alkali  hydrox¬ 
ides,  and  is  easily  hydrolysed  by  warm  dilute  acids  or  alkali  hydrox¬ 
ides  or  by  cold  concentrated  sulphuric  acid.  When  treated  with 
hydrogen  chloride  in  a  tube  cooled  by  liquid  air,  then  sealed  and  kept 
at  20 — 30°  for  16  days,  it  forms  the  anhydro-derivative,  C15Hn03N, 
which  crystallises  from  ethyl  acetate  in  colourless,  slender  needles, 
sinters  at  226°  (corr.),  and  melts  at  232—233°  (corr.);  it  gives  with 
alcoholic  ferric  choride  a  dark  coloration,  and  on  addition  of  water 
a  deep  brownish-red  precipitate,  decolorises  alkaline  potassium  per¬ 
manganate  at  the  ordinary  temperature,  and  remains  almost  un¬ 
changed  when  heated  with  hydrogen  chloride  in  glacial  acetic  acid 
solution  in  a  sealed  tube  at  100°. 

When  heated  with  hippuryl  chloride  on  the  water-bath,  resorcinol 
forms  one  dihippuryl  and  two  monohippuryl  derivatives.  The  a-hip- 
puryl  derivative,  C15H1304N,  which  is  extracted  from  the  reaction- 
product  by  means  of  cold  ethyl  acetate,  crystallises  on  concentration 
of  the  solution,  melts  at  144°  (corr.),  is  decomposed  by  aqueous  alkali 
hydroxides,  and  is  hydrolysed  with  formation  of  hippuric  acid  when 
boiled  with  dilute  hydrochloric  acid.  The  fi-kippuryl  derivative  crys¬ 
tallises  from  alcohol  in  colourless,  slender  needles,  commences  to 
decompose  at  255°  (corr.),  and  when  quickly  heated  melts  at  about 
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274°  (corr.);  it  dissolves  in  dilute  sodium  hydroxide  and  is  precipi¬ 
tated  unchanged  on  acidification,  gives  a  brownish-red  coloration  with 
alcoholic  ferric  chloride,  and  is  much  more  stable  than  the  a-iso- 
meride  towards  boiling  hydrochloric  acid.  The  dihippuryl  derivative, 
C24H20O6N2,  remains  after  successive  treatment  of  the  reaction  pro¬ 
duct  with  cold  ethyl  acetate  and  dilute  sodium  hydroxide ;  it  crys¬ 
tallises  from  hot  ethyl  acetate  in  glistening  leaflets,  melts  at 
179 — 180°  (corr.),  is  readily  soluble  in  alcohol,  but  only  sparingly  so 
in  hot  water  or  ether,  is  decomposed  by  boiling  dilute  alkali  hydrox¬ 
ides,  and  dissolves  in  cold  concentrated  sulphuric  acid,  from  which  it 
is  precipitated  unchanged  on  dilution.  Hippuryl  chloride  reacts 
with  quinol  at  125 — 130°  to  form  hippuryl  and  dihippuryl  derivatives 
of  quinol.  The  hippuryl  derivative,  C15H1304N,  crystallises  from 
water  in  glistening  needles,  melts  at  155 — 157°  (corr.),  is  readily 
soluble  in  cold  alcohol,  ethyl  acetate,  hot  glacial  acetic  acid,  or  dilute 
alkali  hydroxides,  and  is  easily  hydrolysed  by  boiling  hydrochloric  acid 
with  formation  of  hippuric  acid.  The  dihippuryl  derivative,  C24H20O6N2, 
crystallises  from  boiling  alcohol  in  glistening,  white  leaflets,  com¬ 
mences  to  sinter  at  214°  (corr.),  and  melts  and  decomposes  at 
220—222°  (corr.)  ;  it  is  only  sparingly  soluble  in  hot  water,  boiling 
alcohol,  ether,  acetone,  or  hot  toluene,  and  is  hydrolysed  with  formation 
of  hippuric  acid  by  boiling  aqueous  alkali  hydroxides.  G.  Y. 

Action  of  Potassium  Hypochlorite,  Hypobromite,  and  Hypo- 
iodite  on  Dipotassium  Salicylate.  Lassar-Cohn  and  Fritz 
Schultze  (Ber.}  1905,  38,  3294 — 3302). — When  ice-cold  aqueous 
solutions  of  potassium  hypobromite  and  dipotassium  salicylate  are 
mixed  in  molecular  proportions  and  the  mixture  acidified,  the  products 
are  §-bromo-  and  5  :  §-dibromosalicylic  acid .  These  may  be  separated 
by  means  of  their  ammonium  salts,  as  ammonium  5  :  ft-dibromosalieylate 
is  very  sparingly  soluble  in  water,  0*44  gram  dissolving  in  100  c.c.  of 
water  at  16°.  The  monobromo-acid  melts  at  161°  and  begins  to 
sublime  at  100°;  the  dibromo-acid  melts  at  227*5°,  and  when  heated 
for  24  hours  at  280°  with  concentrated  hydrochloric  acid  yields  3  :  4- 
dibromophenol.  The  methyl  ester  melts  at  156°.  Neither  acid  can  be 
esterified  by  the  hydrogen  chloride  catalytic  method. 

When  an  excess  (2 — 4  mols.)  of  the  hypobromite  is  used,  a  certain 
amount  of  s-tribromophenol  is  formed,  but  no  monobromo-acid. 

Potassium  hypochlorite  yields  a  mixture  of  §-chloro-  and  5  :  $-di- 
chloro- salicylic  acidsf  which  can  also  be  separated  by  means  of  their 
ammonium  salts.  The  dichloro-acid  melts  at  223°,  is  sparingly  soluble 
in  water,  cannot  be  esterified  by  Fischer  and  Speier’s  method,  and  is 
not  decomposed  when  heated  with  hydrochloric  acid  at  300°.  When 
fused  with  potassium  hydroxide  and  nitrated,  it  yields  a  dichloronitro - 
phenol  melting  at  125°.  Th &  barium  salt  is  anhydrous  and  crystallises 
from  water,  and  the  methyl  ester  melts  at  150°.  The  monochloro-acid 
melts  at  176°  and  when  heated  with  hydrochloric  acid  yields  m-chloro- 
phenol.  When  4  mols.  of  the  hypochlorite  are  used,  considerable 
quantities  of  s-trichlorophenol  are  produced. 

The  product  obtained  by  mixing  molecular  proportions  of  potassium 
hypoiodite  and  dipotassium  salicylate,  then  adding  potassium  hydiogen 
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sulphite  and  fractionally  precipitating  with  acid,  is  4 -iodosalicylic  acid . 
This  melts  at  199*5°  and  when  heated  with  hydrochloric  acid  at  300° 
yields  w-iodophenol.  The  aniline  salt,  0H*C6H3I*C02*NH3Ph,  melts 
at  138°  and  the  methyl  ester  at  80°.  J.  J.  S. 

Benzoyl  Derivatives  of  Salicylamide.  Karl  Auwers  ( Ber ., 
1905,  38,  3256 — 3259). — A  discussion  of  Titherley  and  Hicks’  paper 
(Trans. ,  1905,  87, 1207).  The  author  considers  that  the  labile  benzoyl 
derivative  of  salicylamide  has  the  constitution  OBz*C6H4*CO*NH2, 
whilst  the  stable  isomeride,  melting  at  208°,  is  the  A-benzoyl  derivative, 

oh-c6h4-co-nhbz.  g.  y. 

Carbonates  of  Salicylonitrile  and  of  Salicylaldehyde.  Alfred 
Einhorn  and  Gustav  Haas  (Ber.,  1905,  38,  3627 — 3632.  Compare 
Abstr.,  1903,  i,  30). — Salicylonitrile  carbonate,  C0(0*C6H4*ClSr)2,  is 
obtained  by  shaking  a  toluene  solution  of  carbonyl  chloride  with  a 
solution  of  salicylonitrile  in  sodium  hydroxide  and  adding  light 
petroleum  to  the  toluene  solution.  It  crystallises  from  alcohol  in 
colourless,  felted  needles,  melts  at  116°,  and  dissolves  readily  in  benzene, 
chloroform,  or  ether.  When  warmed  with  water  or  left  in  contact 
with  alkalis,  it  is  slowly  decomposed,  yielding  salicylonitrile.  It  is 
readily  decomposed  when  warmed  with  absolute  alcohol,  yielding 
salicylonitrile  and  ethyl  salicylonitrile  carbonate , 

C0(0*C6H4-CN)2  +  EtOH  -  CN-CflH4-0-C02Et  +  OH-C6H4-CK. 

The  latter  crystallises  in  needles,  melts  at  47°,  is  insoluble  in  water, 
but  dissolves  readily  in  alcohol  or  ether. 

Hydrogen  peroxide  reacts  with  a  cold  alcoholic  solution  of  the 
carbonate,  yielding  salicylonitrile.  Concentrated  sulphuric  acid  con¬ 
verts  the  carbonate  of  the  nitrile  into  salicylamide  carbonate. 

When  salicylaldehyde  is  warmed  with  a  pyridine  solution  of  carbonyl 
chloride,  disalicylaldehyde  is  formed ;  with  a  solution  of  sodium  hydroxide 
instead  of  pyridine,  salicylaldehyde  carbonate ,  C0(0*CGH4,CH0)9,  is 
obtained.  It  crystallises  from  light  petroleum  in  colourless,  felted 
needles,  or  from  carbon  tetrachloride  in  large  rhombohedra  melting  at 
88 — 89°.  It  dissolves  readily  in  acetone,  benzene,  chloroform,  or 
ethyl  acetate,  but  only  sparingly  in  alcohol.  It  cannot  be  oxidised  to 
the  corresponding  carbonate  of  salicylic  acid. 

The  dioxime ,  C0(0*C6H4*CH!N*0H)2,  crystallises  from  methyl 
alcohol  in  colourless  needles  melting  at  121 — 122°.  It  dissolves  readily 
in  most  organic  solvents  and  is  decomposed  by  sodium  hydroxide.  The 
bisphenylhydrazone ,  C27H?203N2,  crystallises  in  yellow  plates  and  melts 
at  179 — 180°.  The  dihydrazone  and  disemicarbazone  could  not  be 
prepared. 

The  conversion  of  Titherley  and  Hicks’  O-benzoylsalicylamide  melt¬ 
ing  at  144°  into  the  isomeride  melting  at  208°  (Trans.,  1905,  87,  1207) 
is  regarded  as  the  conversion  of  an  O-  into  an  A-benzoyl  derivative. 
(Compare  Auwers,  preceding  abstract.)  J.  J.  S. 

Constitution  of  the  Aromatic  Purpuric  Acids.  VII. 
Ethyl  3  :  5-dinitrosalicylate  and  Potassium  Cyanide.  Walther 
Borsche  and  G.  Gahrtz  (Ber.,  1905,  38,  3538 — 3542.  Compare 
Abstr.,  1904,  i,  166,  574  ;  this  vol.,  i,  51). — Ethyl  5-nitro-4-cyano-3- 
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hydroxylamino-2-hydroxybenzoate,  formed  by  reducing  dinitrosalicylic 
ester  with  potassium  cyanide,  can  be  purified  by  crystallising  from 
ethyl  alcohol;  it  then  forms  reddish-brown  scales  and  melts  at  186°. 
Saponification  not  only  separates  alcohol,  but  results  in  the  addition 
of  a  molecule  of  water  to  the  cyano-group, 
N02-C6H(CN)(NH*0H)(0H)-C02Et 

N02*C6H(C0-NH2)(NH-0H)(0K)-C02K  ; 
the  potassium  salt  separates  with  1H20;  the  free  nitrocarbamido- 
hydroxylaminohydroxy  ben  zoic  acid  separates  from  alcohol  in  blood-red 
needles  and  melts  at  187 — 188°. 

The  original  ester  is  oxidised  by  nitric  acid  to  ethyl  3  :  5 -diniiro- 
^-cyano- salicylate,  0H*C6H(N02)2(CN)*C02Et,  which  crystallises  from 
alcohol  or  acetic  acid  in  stout,  dark  red  needles  and  melts  at  187°.  The 
ammonium  salt  was  prepared  and  analysed.  The  aniline  salt  of  the 
ester  crystallises  in  slender,  red  needles  and  melts  at  162°. 

Sulphuric  acid  causes  the  original  ester  to  undergo  isomeric  change 
(compare  /Lphenylhydroxylamine  — ►  jo-aminophenol).  The  product, 
ethyl  5-7iitro-3-amino-4:-cyano-2  :  6 -dihydroxy benzoate, 

N02-C(.(0H)2(CN)(NH2)*C02Et, 

crystallises  from  alcohol  in  brownish-red  needles  and  melts  at 
199 — 200°;  the  ammonium  salt,  Clon806N3'NH4,  forms  slender,  red 
needles.  The  isomeric  change  here  recorded  affords  the  first  proof  of 
the  presence  of  a  hydroxylamino-group  in  the  aromatic  purpuric  acids. 

T.  M.  L. 

o-Benzoylbenzoic  Acid.  Hugo  Lang  (. MonatsJi .,  1905,  26, 
971 — 976.  Compare  Basler  Chemische  Fabrik,  Abstr.,  1904,  i,  512; 
Kliegl,  this  vol.,  i,  187). — 4-Nitro-2-benzoylbenzoic  acid  is  formed 
when  anhydrous  o-benzoylbenzoic  acid  is  added  to  nitric  acid  of  sp. 
gr.  1*52,  cooled  by  ice,  and  after  four  to  five  hours  the  reaction  pro¬ 
duct  poured  into  ice-water ;  after  recrystallisation  from  benzene,  it 
melts  at  160 — 161°  (m.  p.  161*5 — 162°;  Kliegl,  loc.  cit.),  but  on  re¬ 
crystallisation  from  alcohol  forms  yellow  prisms  and  melts  at 
183 — 184°.  The  methyl  ester,  formed  by  boiling  the  acid  with  methyl 
alcohol  and  a  few  c.c.  of  concentrated  sulphuric  acid,  melts  at  105°. 
The  isomeric  methyl  ester,  obtained  by  Meyer’s  thionyl  chloride  method 
(Abstr.,  1904,  i,  747),  crystallises  in  large,  monoclinic  prisms  and  melts 
at  131c.  ±-Nitro-2-benzoylbenzoyl  chloride,  formed  by  the  action  of 
thionyl  chloride  on  the  acid,  decomposes  at  127 — 129°,  or  on  exposure 
to  the  air. 

The  action  of  nitric  acid  of  sp.  gr.  1*52  on  methyl  o-benzoyl- 
benzoate  leads  to  the  formation  of  a  dm^ro-derivative,  C15H10O7N2, 
which  crystallises  in  glistening,  white  leaflets,  melts  and  decomposes  at 
136°,  and  is  readily  soluble  in  alcohol,  chloroform,  or  hot  benzene. 

a.  y. 

Esterification  of  Unsymmetrical  Di-  and  Poly -basic  Acids. 
XIII.  Ester-acids  of  4-Substituted  Phthalio  Acids.  Kudole 
Wegscheider  and  Erich  Bondi  ( Monatsh .,  1905,  26,  1039 — 1068. 
Compare  Wegscheider  and  Lipschitz,  Abstr.,  1901,  i,  32  ;Wegscheider, 
Abstr.,  1902,  i,  618;  Wegscheider  and  Piesen*  ibid.,  i,  619  ;  W eg* 
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scheider  and  Kusy  von  Dubrav,  Abstr.,  1904,  i,  244). — Contrary  to 
the  statements  of  Miller  (Abstr.,  1878,  982)  and  of  Bogert  and 
Boroschek  (Abstr.,  1902,  i,  98),  the  action  of  ethyl  alcohol  and 
hydrogen  chloride  on  4-nitrophthalic  acid  and  of  ethyl  alcohol  on  the 
anhydride  of  4-nitrophthalic  acid  leads  to  the  formation  of  the  1 -mono¬ 
ethyl  ester  melting  at  127 — 128°.  Only  by  the  latter  method  of 
esterification  could  be  isolated  a  small  quantity  of  the  2-monoethyl 
ester  melting  at  137°.  Bogert  and  Boroschek’s  substance  melting  at 
141 — 150°  was  a  mixture. 

1 -Ethyl  hydrogen  4-nitrophthalate  [C02Et :  C02H  :  N02  =  1  :  2  :  4] 
crystallises  in  monoclinic  plates  [a:  b  :c  =  1*7447  :  1  :  1*4277  ;  /?  = 
118°31']. 

The  i \f -ethyl  ester  of  5-nitrophthalaldehydic  acid, 


NO,-C6H8- 


C'O  ^>0 

‘CH(OEt)^u’ 

is  formed  by  boiling  the  acid  with  alcohol  in  a  reflux  apparatus ;  it 
crystallises  from  a  mixture  of  benzene  and  light  petroleum  in  sheaves 
of  needles  and  melts  at  95°.  The  true  ethyl  ester, 

N  02*  CGH3(COH)  •C02Et, 

is  formed,  along  with  a  yellow,  amorphous  substance  which  softens  at 
145°  and  melts  at  160°,  and  decomposes  with  evolution  of  a  gas  at 
165 — 170°,  by  the  action  of  ethyl  iodide  on  the  silver  salt.  It  crystal¬ 
lises  from  a  mixture  of  benzene  and  light  petroleum  in  slender,  colour¬ 
less  needles,  melts  at  71 — 72°,  and  is  oxidised  by  potassium  perman¬ 
ganate  to  2-ethyl  hydrogen  4-nitrophthalate  rC09H  :  C09Et :  N09  = 
1:2:4],  which  melts  at  137°. 

When  reduced  with  stannous  chloride  and  hydrochloric  acid  or  with 
zinc  dust  and  methyl-alcoholic  hydrochloric  acid,  1 -methyl  hydrogen 
4-nitrophthalate  yields  1  -methyl  hydrogen  k-aminophthalate, 
C9H904N,  which  is  obtained  on  evaporation  of  its  blue,  fluorescent 
ethereal  solution  as  a  yellow,  crystalline  substance  ;  different  fractions 
melted  at  from  110°  to  145°.  When  diazotised  in  dilute  sulphuric  ester 
and  warmed  finally  at  100°,  the  amino-ester  yields  \-methyl  hydrogen 
k-hydroxyphthalic  acid,  C9Hs05,  which  is  obtained  as  a  slightly  yellow, 
crystalline  substance  decomposing  at  159 — 160°;  this  is  isomeric  with 
Wegscheider  and  Piesen’s  a-ester  melting  at  166°  ( loc .  cit.).  G.  Y. 


Nitro- derivatives  of  Fluorescein.  Marston  T.  Bogert  and 
Ralph  Garrigue  Wright  ( J.Amer .  Ghem .  Soc.,  1905,  27, 1310 — 1316). 
— This  work  was  undertaken  with  the  object  of  ascertaining  the 
influence  of  nitro-  and  amino-groups  on  the  fluorescence  of  fluorescein. 

3-  and  4-Nitrofluoresceins,  obtained  by  the  interaction  of  resorcinol 
with  3-nitrophthalic  acid  and  4-nitrophthalic  acid  respectively,  dissolve 
in  alkalis  to  form  yellowish-red  solutions  with  a  weak  but  distinct 
green  fluorescence. 

Dinitrofluorescein  (Hewitt  and  Perkin,  Trans.,  1900,  77,  1324) 
dissolves  in  alkali  with  formation  of  a  deep  blue  solution  which  shows 
no  fluorescence. 

An  attempt  was  made  to  prepare  tetranitrofluorescein  (Baeyer,  this 
Journal,  1877,  i,  200, and  Hewitt  and  Perkin,  loc.  cit.)  by  the  action  of 
fuming  nitric  acid  on  a  solution  of  fluorescein  in  sulphuric  acid.  The 
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product  crystallised  from  acetone  as  a  white  powder  with  a  distinct 
yellowish-green  fluorescence,  and  on  analysis  gave  results  agreeing 
with  those  required  for  a  pentanitro-  rather  than  a  tetranitro-com- 
pound.  The  acetyl  derivative  of  this  compound  furnished  analytical 
data  corresponding  with  those  required  for  a  pentanitrotetra-acetyl- 
fluorescein. 

When  4-nifcrofluorescein  is  reduced  with  stannous  chloride  and 
hydrochloric  acid,  a  substance ,  probably  the  aminofluorescein,  is  formed 
which  melts  at  281°  and  dissolves  in  alkalis  with  a  green  fluorescence. 
On  reducing  3-nitrofluorescein,  a  product  was  obtained  which  gave  a 
fluorescent  solution  in  alkali,  but  the  amino-derivative  itself  could  not 
be  isolated. 

By  the  reduction  of  dinitrofluorescein  with  stannous  chloride  and 
hydrochloric  acid,  a  substance  is  obtained  which  crystallises  from  alcohol 
in  blue  plates  with  brilliant,  bronze-green  lustre,  melts  at  198 — 199°, 
is  slightly  soluble  in  ether  or  glacial  acetic  acid,  forming  solutions  with 
a  strong,  green  fluorescence,  and  in  dilute  alkalis  with  production  of 
red  solutions  with  violet  fluorescence.  When  an  alcoholic  solution 
of  dinitrofluorescein  is  reduced  with  stannous  chloride  and  dry  hydro¬ 
gen  chloride,  a  substance  is  produced  which  forms  bright  yellow  crystals 
and  melts  at  249°. 

By  the  action  of  various  reducing  agents  on  pentanitrofluorescein, 
deep  red  solutions  were  obtained  which,  on  dilution,  showed  a  blue 
fluorescence,  but  no  pure  reduction  product  could  be  isolated. 

E.  G. 

Products  obtained  by  the  Autoxidation  of  Eosin.  Arthur 
Hepfter  ( Ber .,  1905,  38,  3633 — 3634.  Compare  Gros,  Abstr.,  1901, 
ii,  433). — When  a  0‘5  per  cent,  eosin  solution  containing  1  per  cent,  of 
sodium  hydroxide  is  exposed  to  sunlight,  and  air  is  passed  through  the 
solution  until  the  fluorescence  has  completely  disappeared  and  the  red 
colour  has  been  bleached  to  a  pale  yellow,  no  precipitate  is  obtained 
and  the  solution  is  found  to  contain  sodium  bromide,  carbonate,  oxalate, 
and  phthalate.  From  30  grams  of  eosin,  1*1  grams  of  phthalic  acid  were 
obtained.  J.  J.  S. 

Formation  of  a/3-Dihydrocinnamylidenemalonic  Acid  and 
a/3-Dihydrocinnamylideneacetic  Acid.  Emil  Erlenmeyer,  jun.  and 
Adolf  Kreutz  (Ber.,  1905,  38,  3303 — 3505). — a fi-Dihydrocinnamyl- 
idenemalonic  acid ,  prepared  by  condensing  styryl  chloride  with  ethyl 
malonate  and  saponifying  the  ester,  separates  from  benzene  in  slender 
needles  and  decomposes  at  132°,  thus  differing  essentially  from  the 
a8-  and  y8-acids.  On  heating  to  drive  off  carbon  dioxide,  an  acid 
is  obtained  identical  with  the  a/3-dihydrocinnamylideneacetic  acid 
described  by  Fichter  and  Baur  (Abstr.,  1898,  i,  662)  and  by  Riiber 
(this  vol.,  i,  777).  T.  M.  L. 

Two  Dehydropinacones  of  Artemisin  (Artemisone  and  iso- 
Artemisone).  Pasquale  Bertolo  and  G.  Ranfaldi  (Gazzetta,  1905, 
36,  ii,  235—244.  Compare  Bertolo,  Abstr.,  1902,  i,  814). — The  reduc¬ 
tion  of  artemisin  by  means  of  zinc  dust  and  acetic  acid  yields  a  bis- 
hypo-artemisin,  which  the  authors  term  artemisone,  of  the  com- 
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position  CS0H34O6.  It  separates  from  alcohol  in  minute,  white  crystals, 
to  some  extent  grouped  in  small,  mammillary  masses,  and  melts  at 
273 — 274°.  It  dissolves  slightly  in  ether,  light  petroleum,  or  chloro¬ 
form,  and  more  readily  in  acetic  acid,  in  which  it  has  [a]D  +159°. 
Artemisone  preserves  the  lactonic  character  of  artemisin  and  dissolves 
in  alkaline  hydroxide  solutions  forming  salts  of  a  dibasic  acid, 
artemisonic  acid ,  which,  unlike  the  corresponding  acid  obtained  from 
santonone,  is  only  slightly  stable  in  the  free  state,  as  it  gradually  loses 
water  and  becomes  converted  into  isoartemisone  ( vide  infra).  The 
barium ,  C30H36O8Ba,  and  silver  salts,  C30H36O8Ag2,  of  artemisonic  acid 
were  prepared  and  analysed.  With  salts  of  the  heavy  metals, 
artemisonic  acid  gives  variously  coloured  precipitates. 

iso  Artemisone  is  a  lactone  isomeric  with  artemisone  and  is  best  pre¬ 
pared  by  decomposing  barium  artemisonate  by  means  of  hydrochloric 
acid.  It  separates  from  a  mixture  of  light  petroleum  and  ether  in 
minute,  white  crystals  melting  at  182 — 183°.  It  has  the  normal 
molecular  weight  in  freezing  acetic  acid  and  has  [a]D  -  157°  in  alcohol 
and  —  153°  in  glacial  acetic  acid.  It  is  soluble  in  solutions  of  the 
alkali  hydroxides  or  carbonates  and  is  precipitated  unchanged  on 
addition  of  an  acid.  Like  artemisone,  it  does  not  react  with  hydr- 
oxylamine,  phenylhydrazine,  or  acetic  anhydride. 

On  the  supposition  that  artemisone  and  isoartemisone  were 
enantiomorphous  compounds,  attempts  were  made  to  prepare  the 
corresponding  racemic  compound,  but  these  were  unsuccessful. 

T.  H.  P. 

Dibenzoylethane-2 : 2'  dicarboxylic  Acid  and  its  Anhydride. 

Arnold  Beissert  and  W.  Engel  (Ber.,  1905,  38,  3281 — 3294). 

— Dibromoethinediphthalide,  00<^5)3^>C:C2H2:C<^!^!>C0, 

is  formed  by  heating  dibenzoylethane-2  :  2'-dicarboxylic  acid  with 
bromine  in  a  sealed  tube  at  100°  for  24  hours ;  it  does  not  melt 
at  350°,  and  does  not  lose  bromine  when  boiled  with  concentrated 
aqueous  potassium  hydroxide,  aniline,  or  alcoholic  ammonia.  When 
boiled  with  20  per  cent,  aqueous  potassium  hydroxide,  it  yields 
dibromobenzoylethane- 2  :  2 ' -dicarboxylic  acid , 

C02H>  C6H3Br  -CO  CH2*CH2-CO*C6H3Br*  C02H, 
which  melts  above  350°. 

When  dissolved  in  nitric  acid  of  sp.  gr.  1*5,  dibenzoylethane- 
2  :  2 '-dicarboxylic  acid  yields  a  substance  which  crystallises  in  large, 
monoclinic  plates,  decomposes  and  evolves  nitric  oxide  at  about  90°, 
after  resolidification  melts  at  196 — 200°,  and  when  treated  with 
sodium  carbonate  forms  Poser’s  /2-anhydride  melting  at  202°  (Abstr., 
1886,  243).  This  is  formed  also,  sometimes  together  with  a  mixture 
melting  at  220 — 230°,  when  the  acid  is  boiled  with  acetic  anhydride, 
or  together  with  ethinediphthalide,  when  the  acid  is  heated  with 
hydrogen  chloride  in  glacial  acetic  acid  solution  or  with  an  excess  of 
concentrated  hydrochloric  acid  at  100°  for  four  hours.  When  heated 
with  concentrated  hydrochloric  acid  at  100°  for  nine  hours,  the  acid 
yields  traces  of  a  yellow  substance  melting  at  225 — 230°,  together 
with  ethinediphthalide.  The  /2-anhydride  remains  unchanged  when 
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boiled  for  a  short  time  with  acetic  anhydride,  or  glacial  acetic  and 
concentrated  hydrochloric  acids,  or  with  glacial  acetic  and  concen¬ 
trated  sulphuric  acids.  It  melts  without  change,  but  when  heated  to 
the  boiling  point  or  dissolved  in  concentrated  sulphuric  acid  it  yields 
ethinephthalide,  into  which  it  is  partly  converted  when  boiled  with 
an  excess  of  concentrated  hydrochloric  acid  for  nine  hours.  Ethine¬ 
phthalide  is  formed  also  when  dibenzoylethane-2  :  2'-dicarboxylic  acid 
is  dissolved  in  a  mixture  of  acetic  anhydride  and  concentrated  sul¬ 
phuric  acid  or  is  warmed  with  the  latter.  The  dianil , 

<C(NPh)-C2H4-C(NPh)> 

Vy61L4\(]() - Q - - CO^  6  4’ 

is  formed  when  the  anhydride  is  heated  with  aniline  on  the  water- 
bath  •  it  crystallises  from  alcohol,  decomposes  at  190 — 191°,  is  easily 
soluble  in  glacial  acetic  acid,  and  only  sparingly  so  in  benzene,  dis¬ 
solves  without  formation  of  aniline  in  boiling  sodium  carbonate 
solution,  and  is  hydrolysed  by  boiling  sodium  ethoxide  solution. 

Ethinediphthalidedianil,  CO<^p^>C:CH-CH:C<^0p^>OO,  is 

obtained  when  the  anhydride  is  heated  with  aniline  for  three  hours 
at  150 — 160°;  it  separates  from  glacial  acetic  acid  in  yellow  crystals, 
melts  at  310 — 311°,  is  stable  towards  alkali  hydroxides  and  acids,  and 
may  be  identical  with  Poser’s  diphthalylsuccindehydranilide  (Abstr., 
1886,  244).  The  di-o-tolil ,  C32H2402lSr2,  crystallises  in  stout, 
yellow  needles  and  melts  at  286 — -287°.  The  di-^-tolil  melts  at 
294 — 295°.  The  bisphenylhydrazoney 

c  H  ^C(N2HPh)-C2H4-C(N2HPhW  H 

formed  when  the  anhydride  is  warmed  with  an  excess  of  phenyl- 
hydrazine,  is  a  colourless,  crystalline  substance,  which  melts  at  242°, 
and  dissolves  in  alcoholic  potassium  hydroxide,  but  after  some  time 
separates  from  the  solution  unchanged. 

When  warmed  with  nitric  acid  of  sp.  gr.  P4,  bisphenylphthalazonyl- 
ethane,  melting  at  236 — 237°,  yields  a  dinitronitroso-derivsitive , 
C80H19O7N7,  which  melts  at  316 — 318°,  and  on  reduction  with  stannous 
chloride  forms  a  base  which  melts  at  251 — 253°. 


Pis-ip-nilrophenylpkthalazonylethane , 

CO —  CLH, _ _  _ 


N(C6H4*N02)*N 


>C-CH2-CH2*C< 


C«H  *CO 


-n-c,,h4-no2’ 


formed  by  boiling  dibenzoylethanedi-o-carboxylic  acid  with  ^D-nitro- 
phenylhydrazine  in  alcoholic  solution,  melts  above  350°. 
l-Phenylmethylaminopyrrole-2  :  h-dibenzoic  acid , 

NMePh.N<C(W-C°2H):?H 

<x)(c6h4-co2h):ch’ 

is  obtained  by  boiling  dibenzoylethane-2 : 2'-dicarboxylic  acid  with  phenyl- 
methylhydrazine  in  alcoholic  solution  in  a  reflux  apparatus ;  it  crys¬ 
tallises  in  slightly  brown,  stout  needles  and  melts  at  205 — 206°.  If 
the  acid  is  boiled  with  phenylmethylhydrazine  in  a  limited  quantity  of 

/CVC6H4-COx 

alcohol,  it  forms  the  anhydride ,  NMePh*N<^  'yC9H2  V),  which 

xc^-c6h4-cck 


3  s  2 
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crystallises  in  stout,  yellow  needles,  melts  at  205 — 206°,  and  is  hydro¬ 
lysed  by  aqueous  alkali  hydroxides.  The  sodium  salt,  C25H1804N2Na2, 
crystallises  in  thin,  white  leaflets  ;  the  silver  salt,  C25H1804N2Ag2, 
was  analysed  ;  the  diethyl  ester,  crystallises  in  concentric  aggregates 
of  needles  and  melts  at  90 — 91°.  When  treated  with  cooled  concen¬ 
trated  sulphuric  acid,  the  acid  is  decomposed  with  formation  of 
methylaniline  and  pyrrole-2  :  5 -dibenzoic  acid ,  which  is  obtained  as  an 
amorphous  substance  melting  and  decomposing  at  195°  (compare 
Gabriel,  Ber.,  1886,  19,  841). 

1  -Phenylbenzylaminopyrr ole-2  : 5- dibenzoic  acid ,  C31H2404N2,  formed 
by  boiling  dibenzoylethane-2  : 2'-dicarboxylic  acid  with  phenylbenzyl- 
hydrazine  in  alcoholic  solution,  crystallises  from  dilute  alcohol 
and  melts  at  218 — 219°.  The  silver  salt,  C31H2204N2Ag2,  was  anal¬ 
ysed  ;  the  diethyl  ester,  C35H3204N2,  crystallises  in  slender,  white 
needles  and  melts  at  101 — 102°.  When  treated  with  concentrated 
sulphuric  acid,  the  acid  is  decomposed  with  formation  of  pyrrole-2  : 5- 
dibenzoic  acid,  melting  at  195°.  G.  Y. 

Ellagic  Acid.  Guido  Goldschmiedt  (. Monatsh .,  1905,  26, 

1139 — 1148.  Compare  Goldschmiedt  and  Jahoda,  Abstr.,  1892,  990; 
Perkin  and  Nierenstein,  Trans.,  1905,  87,  1412). — When  boiled  with 
phenylhydrazine  in  alcoholic  solution,  or  when  carefully  heated  with 
phenylhydrazine  in  absence  of  a  solvent,  ellagic  acid  forms  the  product 
C14H608,N2H3Ph,  which  crystallises  in  microscopic,  yellow  needles,  is 
decomposed  partially  when  boiled  with  alcohol,  and  yields  ellagic  acid 
on  addition  of  acetic  acid  to  its  suspension  in  water.  Ellagic  acid 
forms  similar  compounds  with  aniline  and  quinoline ;  the  air-dried 
product  with  quinoline  has  the  formula  2C14H608,C9H7N. 

The  etherification  of  ellagic  acid  by  means  of  alkyl  iodides  and 
alcoholic  alkali  hydroxides  takes  place  extremely  slowly,  and  part  of 
the  acid  undergoes  decomposition  ;  slightly  better  results  are  obtained 
by  heating  ellagic  acid  with  alkyl  iodides  and  aqueous  potassium 
hydroxide  at  150—160°  under  pressure.  Ellagic  acid  methyl  ether , 
C14H507*0Me,  formed  in  this  manner,  is  obtained  as  a  yellow, 
crystalline  powder  which  decomposes  without  melting  when  heated 
gives  no  coloration  with  ferric  chloride,  and  forms  a  diacetate , 
C14H307Ac2,0Me  ;  this  separates  as  a  white,  crystalline  powder  and 
melts  when  heated.  Ellagic  acid  dimethyl  ether ,  C14H406(0Me)2, 
formed  in  small  quantity  on  prolonged  heating  of  ellagic  acid  with 
methyl  iodide  and  aqueous  potassium  hydroxide  at  150 — 160°,  is 
obtained  as  an  insoluble,  microcrystalline  powder,  which  dissolves 
in  concentrated  sulphuric  acid,  from  which  it  gradually  separates  in 
white  crystals,  and  gives  no  coloration  with  ferric  chloride. 

The  repeated  action  of  diazomethane  on  ellagic  acid  in  ethereal 
solution  leads  to  the  formation  of  ellagic  acid  tetramethyl  ether , 
C14H204(0Me)4  ;  this  slowly  separates  from  its  solution  in  aqueous 
alkali  hydroxides,  on  neutralisation  with  carbon  dioxide  or  mineral  acids 
and  warming,  in  hair-like,  almost  colourless,  microscopic  needles  which 
remain  unchanged  at  310°,  is  insoluble  or  almost  so  in  aromatic  hydro¬ 
carbons,  alcohol,  ether,  chloroform,  or  carbon  disulphide,  dissolves  in 
concentrated  sulphuric  acid  to  form  a  yellowish-green  solution,  from 
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which  it  separates  in  white  crystals  on  dilution  with  water,  gives  no 
coloration  with  ferric  chloride,  and  when  warmed  with  phenyl- 
hydrazine  dissolves,  but  separates  again  unchanged  on  cooling. 

These  properties  of  ellagic  acid  agree  with  Graebe’s  formula  for  this 
substance  (Abstr.,  1903,  i,  262).  G.  Y. 


Di-jD-benzaldehydeiodonium  Hydroxide  and  its  Derivatives. 

Conrad  Willgerodt  and  Hans  Bogel  ( Ber 1905,  38,  3446 — 3451). 
— Di-p-benzaldehydeiodonium  hydroxide ,  COH*C6H4*I(OH)*C6H4’CHO, 
prepared  by  the  action  of  silver  oxide  on  a  mixture  of  iodoso-  and  iodoxy- 
benzaldehyde,  is  obtained  as  an  uncrystallisable  solid.  The  chloride 
crystallises  in  colourless  needles  and  melts  at  180°;  the  bromide  forms 
very  minute,  colourless  needles  and  melts  at  151°;  the  iodide 
crystallises  from  water  in  golden-yellow  needles  and  prisms  and  melts 
at  138°  to  a  bright  yellow  liquid ;  the  periodide  forms  black  needles 
aggregated  in  rosettes  and  bunches,  which,  on  heating,  soften  to  a 
dark  liquid  at  102°.  The  dichromate  is  obtained  as  a  reddish-yellow, 
crystalline  powder  which  decomposes  very  rapidly.  The  platinichloride 
separates  from  dilute  aqueous  solutions  in  golden-yellow  prisms  and 
decomposes  to  a.  black  liquid  at  170°  ;  the  mercurichloride  forms  colour¬ 
less  needles  decomposing  at  160 — 168°. 

Dip-benzaldehydeiodonium  iodide  diphenylhydrazone> 

HHPh-N:CH-C6H4-I2-Cr)H4*CH:H-NHPh, 
is  obtained  as  a  reddish-yellow,  amorphous  powder  which  decomposes 
at  115—125°  to  a  red  liquid.  The  di-semicarbazone  crystallises  from 
alcohol  in  almost  colourless  needles  melting  at  218°. 

Di-'p-benzaldehydeiodonium  iodide  azine , 


n4 


,CH 


C614 


-N 


CH - C(iH4- 


M, 


prepared  by  the  action  of  hydrazine  sulphate  on  dibenzaldehyde- 
iodinium  iodide,  separates  as  a  yellow  precipitate,  insoluble  in  ordinary 
solvents,  which  begins  to  decompose  about  200°. 

The  benzidine  derivative,  ^ 

from  nitrobenzene  in  yellow  leaflets  which  decompose  above  300°  and 
become  dark  red  when  exposed  for  a  long  time  to  the  atmosphere. 

E.  F.  A. 


f  ~>CH,  crystallises 
JVO^tt4 


jo-Iodobenzaldehyde,  jo-Iodobenzophenone,  and  Derivatives 
of  the  Latter  containing  Polyvalent  Iodine.  Conrad 
Willgerodt  and  Hans  Bogel  {Ber.,  1905,  38,  3451 — 3458). — 
p -Iodobenzaldehyde,  prepared  by  the  interaction  of  diazotised  £?-anhydro- 
aminobenzaldehyde  with  potassium  iodide,  forms  snow-white  crystals 
melting  at  78°  ;  p -iodobenzylideneaniline,  C6H4I‘CHINPh,  crystallises 
from  alcohol  in  large,  light  yellow  leaflets  melting  at  89 — 91°. 
p -Jodobtnzophenone,  C6H4I*COPh  prepared  by  the  interaction  of 
iodobenzaldehyde  with  magnesium  phenyl  bromide,  treatment  of  the 
resulting  compound  with  water  to  form  ^?-iodobenzhydrol,  and  subse¬ 
quent  oxidation  of  this  with  potassium  dichromate,  crystallises  in 
well-formed,  colourless  needles  melting  at  100 — 101°. 
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p -Benzophenone  iododichloride ,  C6H5*CO*C0H4*IClo,  separates  in 
faintly  greenish-yellow,  monoclinic  plates  and  loses  its  chlorine  above 
90°.  p -Iodosobenzophenone,  C6H5*CO*C6H4’IO,  is  obtained  as  an 
amorphous,  yellow  or  orange  powder  which  sinters  at  150°  and  is 
completely  melted  at  180°;  the  acetate  crystallises  in  long  needles 
aggregated  in  bunches  and  melts  at  168°. 

p- lodoxybenzophenone ,  C6H5*C0’C6H4*I02,  is  a  colourless,  odourless, 
sandy  powder  which  explodes  faintly  when  heated  on  platinum  foil, 
p -Benzophenone  phenyliodonium  hydroxide , 

C6H5  •  CO  •  CgH4  ■  I  Ph  •  OH, 

is  obtained  in  the  form  of  an  alkaline,  yellow  solution  by  the  inter¬ 
action  of  benzophenone  iododichloride  and  mercurydiphenyl  and  treat¬ 
ment  of  the  resulting  iodonium  iodide  with  silver  oxide  and  water. 
The  chloride  crystallises  in  colourless,  glistening  needles  melting  at  about 
200°;  the  bromide  forms  small,  colourless  needles  melting  at  157°  ;  the 
iodide  is  sparingly  soluble  in  water,  separates  in  light  yellow  needles, 
and  melts  at  138°;  the  dichromate  crystallises  in  long,  orange-yellow 
needles  and  decomposes  above  120°.  The  platinichloride  crystallises 
in  small,  yellow  prisms  and  decomposes  at  180°  ;  the  mercurichloride 
crystallises  in  colourless  needles  and  melts  at  147 — 150°. 

E.  F.  A. 

Dibromides  of  Aromatic  Propenyl  Compounds.  III. 
Behaviour  of  Anethole  Dibromide  and  zsoSafrole  Dibromide  on 
Oxidation.  Paul  Hoering  ( Ber 1905,  38,  3458 — 3463.  Compare 
Abstr.,  1904,  i,  577  ;  this  vol.,  i,  592). — On  oxidation  of  anethole 
dibromide  with  concentrated  nitric  acid  in  the  cold,  a  colourless  sub¬ 
stance  crystallising  in  needles  and  melting  at  98 — 9 9°  is  obtained,  and 
is  probably  /34-dibromo-a-ketodihydroanethole, 

OMe  •  C?H3Br » CO  •  CHBr  Me, 

together  with  an  oil  which  is  a  mixture  of  the  above  substance  and 
/34-dibromonitro-a-Jcetodihydroanethole , 

OMe-  C6H2Br  (N02 )  •  CO  •  CHMeBr, 

melting  at  92°.  With  chromic  acid,  in  the  main,  the  above  bromo- 
anethole  ketobromide  is  obtained,  mixed  with  anethole  ketobromide ; 
permanganate  gives  a  similar  result. 

By  the  action  of  nitric  acid  on  /3-Ldibromo-a-methoxydihydro- 
anethole,  the  above  bromoanetholeketobromide  is  formed  ;  from 
/3-bromo-a-methoxydihydroanethole,  the  /3-bromonitro-a-ketodihydro- 
anethole,  melting  at  94 — 95°,  mixed  with  some  dinitro-compound,  was 
obtained. 

(3-Bromonitroa-acetoxydihydroisosafrole , 

CH202:Ct}H2(N02)-CH(0Ac)*CHMeBr, 
prepared  by  the  action  of  nitric  acid  on  ^osafrole  dibromide  in  glacial 
acetic  acid,  forms  yellow,  prismatic  needles  melting  at  113°;  nitroiso- 

safroleoxide,  CH202I C6H2(N 02)<^^^>CHMe,  is  formed  on  hydro¬ 
lysis,  and  reacts  with  alcoholic  potassium  hydroxide  to  form  a  com¬ 
pound,  melting  at  134 — 135°,  soluble  in  alkali  hydroxides. 


E.  F.  A. 
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Dibromides  of  Aromatic  Propenyl  Compounds.  IV.  Sub¬ 
stitution  in  and  Elimination  of  Bromine  Atoms  from 
Dibromides.  Paul  Hoering  ( Ber .,  1905,  38,  3464 — 3476.  Com¬ 
pare  preceding  abstract). — /3-Bromo-a-methoxydihydroisosafrole , 

CH202:C6H3-CH(0Me)-CHBrMe, 

is  a  colourless,  strongly  refractive  oil  boiling  at  166 — 169°  under 
11  mm.  and  at  158 — 164°  under  8  mm.  pressure  ;  the  a-ethoxy- deriv¬ 
ative  is  a  colourless  oil,  which  boils  at  175 — 178°  under  18  mm.  and  at 
165 — 170°  under  10  mm.  pressure, 

/2-11-  Tribromo-a-methoxydihydroisosaf role , 

CH202:C6HBr2*CH(0Me)-CHBrMe, 
forms  large  crystals  melting  at  111°;  the  corresponding  ethoxy- deriv¬ 
ative  crystallises  in  plates  melting  at  89°.  The  propenyl  ether  of  iso - 
safrole,  CH202!CfiH3*C(0Et)ICHMe,  prepared  by  the  action  of  alcoholic 
alkali  hydroxides  on  /3-bromo-a-hydroxydihydrowosafrole,  boils  at 
143 — 145°  under  10  mm.  pressure.  ft~Bromo-a-hydroxydihydroho - 
safrole  and  the  corresponding  dibromosafrole,  prepared  by  heating  the 
corresponding  dibromides  with  calcium  carbonate  and  acetone,  could 
only  be  obtained  as  oils.  Similarly,  by  the  action  of  sodium  acetate 
in  acetic  acid  solution  on  the  dibromides,  fi-bromo-a-acetoxydihydroiso - 
safrole  was  obtained  as  a  viscid  oil,  fS-W-tribromo-a-acetoxydihydroiso - 
safrole  forming  a  colourless,  crystalline  compound  melting  at 
140—142°. 

ft-Bromo-a-acetoxypropylbenzene ,  OAcCHPh’CHBrMe,  is  a  colour¬ 
less  oil  boiling  at  142 — 145°  under  11  mm.  pressure  and  having  a  sp. 
gr.  1  *388  at  19-5°. 

Bromoisosafrole  dibromide ,  CH202!C6H2Br*CHICBrMe,  formed  by 
the  action  of  sodium  methoxide  on  bromoisosafrole  dibromide,  melts  at 
65°.  By  the  action  of  alcoholic  potassium  hydroxide  on  the  dibromide, 
the  allylene  derivative,  CH202I06H2Br,C:CMe,  melting  at  56 — 59°,  is 
formed.  By  the  action  of  sodium  methoxide  on  dibromoisosafrole 
dibromide,  a  compound ,  CH202IC6HBr2*CH!CBrMe,  melting  at 
153 — 154°  is  formed.  The  allylene  derivative, 

CH202 :  C6HBr2  •  C :  CMe, 

crystallises  in  colourless  needles  melting  at  180  — 181°.  In  carbon 
disulphide  solution,  it  unites  with  two  atoms  of  bromine,  forming  a 
compound  melting  at  126 — 128°.  E.  F.  A. 

Dibromides  of  Aromatic  Propenyl  Compounds.  V.  Oxides 
of  Propenyl  Compounds  and  their  Reactions.  Paul  Hoering 
( Ber .,  1905,  38,  3477 — 3486.  Compare  preceding  abstracts). — 
Anethole  oxide  (this  vol.,  i,  593)  has  a  sp.  gr.  1*0637  at  17°.  Anisyl- 
acetone,  0Me*C6H4*CH2*C0*CH3,  hasasp.gr.  1*0707  at  17°;  it  yields 
two  isomeric  oximes  crystallising  in  long,  colourless  needles  and  melting 
at  61 — 62°  and  78 — 79°  respectively. 

^soSafrole  oxide  has  a  sp.  gr.  1*2128  at  17°.  Piperonylacetone , 
CH202!C6H3*CH2*C0Me,  boils  at  149 — 151°  under  10  mm.  pressure  and 
at  283 — 284°  under  760  mm.  pressure.  The  colourless,  almost  odour¬ 
less  oil  has  a  sp.  gr.  1*2017  at  17*5°;  the  oxime  separates  in  needles 
melting  at  87 — 88°. 
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fl-Bromoanethole  oxide  is  obtained  as  an  oil  boiling  between 
175°  and  185°  under  18  mm.  pressure.  Bromoisosafrole  fi-ketone  yields 
two  isomeric  oximes  melting  at  147 — 149°  and  95°  respectively. 
Dibromoisosafrole  ketone  forms  a  poorly-defined  oxime  melting  at 
144—150°. 

Both  isosafrole  oxide  and  bromoisosafrole  oxide  form  liquid  additive 
compounds  with  1  mol.  of  acetic  acid  ;  the  bromoisosafrole  glycol , 
CH202!C6H2Br*CH(0H)*CHMe*0H,  obtained  by  the  action  of  alcoholic 
alkali  hydroxide  on  the  latter,  forms  a  crystalline  compound  melting 
at  107 — 109°.  Dibromoisosafrole  glycol  fi-acetate,  prepared  by  warming 
dibromoisosafrole  oxide  with  acetic  acid,  melts  at  186 — 190°;  the 
corresponding  glycol  forms  pale  yellow  plates  melting  at  154 — 155°. 

/3d?-Tribromo-a-hydroxydihydrois<)safrole  forms  a  chlorobromidef 
CH202ICf)HBr2’CHCl,CHBrMe,  melting  at  105 — 107°.  a A-Dibromo- 
iso safrole  fi-acetate,  CH202IC6H2Br*CHBr*CHMe*0Ac,  prepared  either 
by  heating  bromoisosafrole  glycol  /3-acetate  with  hydrogen  bromide  or 
by  the  addition  of  acetyl  bromide  to  bromofsosafrole  oxide,  separates 
from  petroleum  in  colourless  crystals  melting  at  128 — 132°;  the 
corresponding  tribromoi&osafi  ole- ^-acetate  melts  at  128 — 130°. 

By  the  action  of  hydrogen  bromide  on  isosafrole  oxide  in  benzene 
solution,  a  colourless,  crystalline  compound ,  O20H18O5,  melting  at 
240 — 241°,  was  obtained.  From  bromoisosafrole  oxide,  a A-dibromo-fi- 
hydroxydihydroi&Qsafroley  a  clear,  viscid  oil  which  rapidly  decomposed, 
was  obtained.  oA-Dibromo  ^~hydroxydihydrod%\%osafrole , 

C  H202 :  C6  H  Br2*  CH(OH)  •  OH  BrMe, 
melts  at  121— 123°.  E.  F.  A. 

p-Hydroxydeoxybenzoin.  Siegmund  Weisl  (. Monatsh .,  1905,  20, 
977 — 1002.  Nencki,  Abstr.,  1881,  591,  811  ;  Basinski,  Abstr.,  1882, 
]  288). — jc>-Hydroxydeoxybenzoin,  CH2Ph*CO*C6H4*OH,  can  be  prepared 
by  adding  zinc  chloride  to  a  boiling  mixture  of  phenylacetic  acid  and 
phenol  and  heating  at  170 — 200°,  or  by  the  action  of  aluminium 
chloride  on  phenylacetyl  chloride  and  phenol  in  nitrobenzene  solution 
at  80°  (compare  Graebe  and  Bungener,  Abstr.,  1879,  790;  Behn, 
D.B.-P.  95901).  It  crystallises  from  water  in  yellowish-red,  feathery 
aggregates,  melts  at  142°  (corr.),  is  easily  soluble  in  glacial  acetic  acid, 
alcohol,  ether,  benzene,  or  aqueous  alkali  hydroxide,  but  only  sparingly 
so  in  hot  water,  and  gives  a  characteristic,  dark  brown  coloration  with 
aqueous-alcoholic  ferric  chloride.  The  acetyl  derivative, 

CH2Ph-CO*C6H4-OAc, 

crystallises  from  dilute  alcohol  in  small,  slightly  yellow  plates  and 
melts  at  82°  (corr.).  The  oxime ,  C14H1302N,  formed  by  Meyer  and 
Oelkers’  method  (Abstr.,  1888,  703),  separates  from  its  aqueous- 
alcoholic  solution  in  glistening,  yellowish-white  crystals  and  melts  at 
85°  (corr.). 

When  boiled  with  70  per  cent,  aqueous  potassium  hydroxide, 
jo-hydroxy deoxy benzoin  is  decomposed  with  formation  of  toluene  and 
jo-hydroxybenzoic  acid. 

p -Hydroxybenzil,  OH,C6H4*CO,COPh,  is  formed  by  oxidation  of 
jo-hydroxydeoxy benzoin  with  chromic  acid  in  boiling  glacial  acetic  acid 
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solution,  crystallises  slowly  from  its  cold  concentrated  alcoholic  solu¬ 
tion,  to  which  water  has  been  added,  in  small,  orange  needles,  and 
melts  at  175°  (corr.).  With  solid  potassium  hydroxide  in  concentrated 
alcoholic  solution,  it  gives  a  dark  red  coloration,  which  disappears  on 
warming. 

The  hydrochloride  of  the  dioxime)  C14H1203N2, 2HC1,  crystallises  from 
absolute  alcohol  in  white,  prismatic  needles  and  melts  and  decomposes 
at  155°  (corr.). 

When  reduced  with  sodium  amalgam  in  boiling  alcoholic  solution, 
j9-hydroxydeoxybenzoin  yields  a  product  which  has  the  empirical 
formula  C2gH2j08,  crystallises  from  alcohol  in  small  leaflets,  and  melts 
at  165°  (corr.). 

The  action  of  bromine  on  £>-hydroxydeoxy benzoin  in  glacial  acetic  acid 
solution  leads  to  the  formation  of  the  6rorao-derivative, 

OH*C6H4‘CO*CHPhBr, 

which  crystallises  from  dilute  alcohol,  melts  at  108°  (corr.),  and  forms 
silver  bromide  when  treated  with  silver  nitrate  in  cold  aqueous- 
alcoholic  solution.  The  foc?o-derivative,  OH’C^H^CO’CHPhl,  formed 
by  adding  a  solution  of  iodine  in  potassium  iodide  to  a  boiling  aqueous 
solution  of  jp-hydroxydeoxy benzoin  and  borax,  crystallises  slowly  from 
alcohol  in  aggregates  of  rose-coloured,  glistening  needles,  melts  at  195° 
(corr.),  and  is  easily  soluble  in  warm  alcohol,  ether,  or  glacial  acetic 
acid. 

Phenyl  phenylacetate ,  CH2Ph*C02Ph,  is  prepared  by  treating  a 
mixture  of  phenylacetic  acid  and  phenol  with  phosphoric  oxide  in 
boiling  chloroform  solution.  It  is  obtained  on  evaporation  of  its 
ethereal  solution  in  nodular  aggregates  of  white  ^crystals,  melts  at 
35°  (corr.),  and  is  easily  soluble  in  alcohol,  glacial  acetic  acid,  or  light 
petroleum.  When  boiled  with  aqueous  potassium  hydroxide  of  sp.  gr.  1  *2, 
the  ester  is  hydrolysed  with  formation  of  phenylacetic  acid  and  phenol. 

a.  y. 


jp-Hydroxymethyldeoxybenzoins.  Edmund  Blau  (. Monalsh ., 
1 905,  20,  1149  — 11 64). — k-Hydroxy-S-methyldeoxybenzoin, 

CH2Ph-CO*C6H3Me*OH, 

is  formed  by  adding  zinc  chloride  to  a  mixture  of  phenylacetic  acid  and 
o-cresol  heated  at  180 — 200°  in  a  reflux  apparatus  or  by  the  action  of 
aluminium  chloride  on  phenylacetyl  chloride  and  o-cresol  dissolved  in 
nitrobenzene.  It  crystallises  from  hot  water  in  slightly  yellow  or  red, 
feathery,  crystalline  aggregates,  melts  at  152°,  is  easily  soluble  in 
aqueous  alkali  hydroxides,  alcohol,  ether,  or  benzene,  and  gives  a 
characteristic  brown  coloration  with  aqueous  ferric  chloride.  When 
boiled  with  70  per  cent,  aqueous  potassium  hydroxide  in  a  reflux 
apparatus,  it  is  decomposed  with  formation  of  toluene  and  6-hydroxy- 
m-toluic  acid.  The  acetyl  derivative,  CH2Ph*CH2*CO’C6H3Me*OAc, 
crystallises  from  dilute  alcohol  in  glistening,  white  needles  and  melts 
at  73°.  The  oxime,  C15H14OIN*OH,  crystallises  in  quadratic  leaflets  or 
white  needles  and  melts  at  158°. 

k-Hydroxy-2>-methylbenzil ,  CH2Ph*CO‘CO*CftH3Me*OH,  is  formed  by 
the  oxidation  of  4-hydroxy-3-methyldeoxybenzoin  with  chromic  oxide  in 
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boiling  glacial  acetic  acid  solution ;  it  separates  from  dilute  acetic  acid 
as  a  yellow,  flocculent  precipitate,  melts  at  182 — 183°,  or  when  boiled 
with  water,  and  gives  a  dark  red  coloration  with  potassium  hydroxide 
in  alcoholic  solution.  The  hydrochloride  of  the  dioxime, 

.  Cl6H140.,N2,2HCl, 

crystallises  from  alcohol  in  long,  white  needles  and  melts  at  149°. 

When  reduced  with  sodium  amalgam  in  alcoholic  solution,  4-hydroxy- 
3-methyldeoxybenzoin  yields  a  product,  C3]H3203,  which  separates  from 
alcohol  as  a  white,  flocculent  precipitate  and  melts  at  117°.  Bromo- 
k-hydroxy-S-methyldeoxybenzoin,  C15H1302Br,  is  formed  by  the  action 
of  bromine  on  4-hydroxy-3  methyldeoxybenzoin  in  glacial  acetic  acid 
solution  at  80°;  it  crystallise3  from  dilute  alcohol  and  melts  at  132°. 
Iodo-k-hydroxyS-methyldeoxybenzoin%  C\  H3302T,  formed  by  the  action 
of  iodine  in  potassium  iodide  solution  on  4-hydroxy-3-methyldeoxybenz- 
oin  in  presence  of  sodium  borate,  crystallises  in  concentric  aggregates 
of  glistening  needles  and  melts  at  120°.  These  bromo-  and  iodo- 
compounds  yield  the  silver  haloids  when  treated  with  silver  nitrate  in 
aqueous-alcoholic  solution. 

k-Hydroxy-Z-methyldeoxybenzoin,  CH2Ph*CO*C6H3Me*OH,  is  formed 
by  the  condensation  of  m-cresol  and  phenylacetic  acid  in  presence  of 
zinc  chloride  at  200° ;  it  melts  at  142°,  is  soluble  in  hot  water,  alcohol, 
or  glacial  acetic  acid,  and  yields  toluene  and  4-hydroxy-o-toluic  acid 
when  boiled  with  70  per  cent,  aqueous  potassium  hydroxide. 

G.  Y. 

Dihydroxydeoxybenzoins.  Friedrich  Finzi  (Monatsh.,  1905, 
26,  1119 — 1138.  Compare  Biilow  and  Grotowsky,  Abstr.,  1902,  i, 
554). — 1-ra-Dihydroxydeoxy benzoin  (dihydroxyphenyl  benzyl  ketone), 
C6H3(OH)2,CO*CH2Ph  [(OH)2  =  2:4  or  2:6],  is  formed  by  heating 
phenylacetic  acid  and  resorcinol  in  molecuiar  amounts,  with  zinc 
chloride,  not  above  150°, ^or  by  adding  aluminium  chloride  to  a  solution 
of  molecular  amounts  of  phenylacetyl  chloride  and  resorcinol  in  nitro¬ 
benzene  at  70 — 80°.  It  crystallises  from  much  boiling  water  in  thin, 
glistening  leaflets,  melts  at  104°  (corr.),  is  soluble  in  most  organic 
solvents,  aqueous  alkali  hydroxides,  or,  without  evolution  of  carbon 
dioxide,  in  sodium  carbonate  solution,  and  with  ferric  chloride  in 
aqueous  or  alcoholic  solution  gives  a  dark  violet  coloration,  which 
disappears  on  addition  of  sodium  carbonate.  It  is  identical,  probably, 
with  Biilow  and  Grotowsky’s  product  ( loc .  cit .).  When  treated  with 
acetyl  chloride  in  pyridine  solution,  dihydroxydeoxybenzoin  forms  the 
diacetyl  derivative,  C14H10O3Ac2,  which  crystallises  from  alcohol  in 
slender,  white  needles,  melts  at  107°  (corr.),  and  is  easily  soluble  in 
concentrated  sulphuric  acid,  acetone,  chloroform,  or  benzene  at  the 
laboratory  temperature.  The  oxime,  C14H1202!N*0H,  crystallises 
in  slender,  yellow  needles,  sinters  at  110°,  and  melts  partially  at  170°. 

1-m -Dihydroxybenzil,  C6H3(OH)2’CO*COPh  [(OH)2  =  2:4  or  2:6], 
is  obtained  in  a  yield  of  15  per  cent,  of  the  theoretical  by  oxidising 
dihydroxydeoxybenzoin  with  an  excess  of  potassium  permanganate  in 
dilute  aqueous  alkali  carbonate  solution,  or  in  an  almost  theoretical 
yield  by  oxidation  with  boiling  Fehling’s  solution.  On  addition  to 
water  of  its  solution  in  glacial  acetic  acid;  it  separates  as  a  brown, 
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amorphous  substance  which  sinters  at  137°,  melts  at  239°,  and  is 
insoluble  in  water  or  light  petroleum,  but  dissolves  readily  in  alcohol, 
ether,  or  glacial  acetic  acid.  The  hydrochloride  of  the  dioxime , 
CuHi204N2,2HC1,  crystallises  in  long,  colourless  needles  and  melts 
at  155—156°. 

Reduction  of  l-m- dihydroxv deoxy benzoin,  by  means  of  sodium 
amalgam  in  boiling  alcoholic  solution  through  which  a  current  of 
carbon  dioxide  is  passed,  leads  to  the  formation  of  an  amorphous, 
brown  product,  C22H1804,  which  is  easily  soluble  in  alcohol,  ether,  or 
acetone. 

3  :  4 -Dihydroxydeoxybenzoin  (3  :  k-dihydroxyphenyl  benzyl  ketone), 
formed  by  adding  zinc  chloride  to  a  mixture  of  phenylacetic  acid  and 
catechol  at  140 — 150°,  or  by  the  action  of  aluminium  chloride  on  a 
mixture  of  phenylacetyl  chloride  and  catechol,  crystallises  from  water 
in  small,  brown  needles,  melts  at  173°,  and  with  alcoholic  ferric 
chloride  gives  a  green  coloration  which  becomes  violet  on  addition 
of  ammonia.  When  heated  with  70  per  cent,  aqueous  potassium 
hydroxide  at  180°,  it  is  decomposed  with  formation  of  toluene  and 
3  : 4-dihydroxybenzoic  acid.  The  diacetyl  derivative,  C18H]607, 
crystallises  from  aqueous  alcohol  in  glistening,  white  needles  and 
melts  at  105°  (corr.). 

2  : 5 -Dihydroxydeoxybenzoin  (2  :  5- dihydroxy phenyl  benzyl  ketone), 
formed  by  heating  phenylacetic  acid  and  quinol  with  zinc  chloride 
at  150°,  or  by  the  action  of  aluminium  chloride  on  a  mixture  of 
phenylacetyl  chloride  and  quinol,  crystallises  in  needles  and  melts 
at  170°.  G.  Y. 

Certain  Derivatives  of  Tetrabromo-o-benzoquinone.  O.Loring 
Jackson  and  H.  A.  Carlton  ( Amer .  Chem.  J 1905,  34,  422—441. 
Compare  Jackson  and  Porter,  Abstr.,  1904,  i,  254). — The  red  com¬ 
pound,  4C602Br4,Me0H,  formed  as  the  first  product  of  the  action  of 
methyl  alcohol  on  tetrabromo-o-benzoquinone,  can  also  be  obtained 
by  the  action  of  tetrabromo-o-benzoquinone  on  the  a-compound, 
2C602Br4,Me0H.  When  either  the  red  compound  or  the  a-compound 
is  warmed  with  dilute  sodium  hydroxide,  the  /3- compound, 

2C602Br4,Me0H, 

is  produced.  By  similar  treatment,  the  a-benzyl  compound  is 
converted  into  the  corresponding  /3-compound. 

Both  a-  and  /3-compounds  have  been  obtained  with  ethyl  alcohol, 
^-propyl  alcohol,  and  ^soamyl  alcohol.  The  following  is  a  list  of  these 
compounds  with  their  decomposition  or  melting  points  :  2C602Br4,Et0H, 
a-compound,  180 — 185°,  (3-compound,  228°;  2C(.02Br4,PraOH,  a-com¬ 
pound,  180°,  (3-compound ,  176°  ;  2C602Br4,C5Hn*0H,  a-compound ,  150°, 
(3-compound,  177°;  2C602Br4,CH2Ph‘0H,  a-compound ,  165 — 170°, 

(3-compound,  216 — 217°.  The  a-^soamyl  compound  melts  without 
becoming  red,  but  when  heated  to  190°  it  is  converted,  like  the  other 
a-compounds,  into  hexabromo-o-quinocatechol  ether,  iert. -Butyl  alcohol 
also  appears  to  yield  an  a-compound,  but  the  product  was  not  obtained 
in  the  pure  state. 

When  the  water,  methyl  alcohol,  and  benzyl  alcohol  a-compounds 
are  reduced  with  zinc  and  acetic  acid,  they  all  yield  the  same  product 
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melting  at  274 — 275°.  This  compound  has  not  the  composition 
assigned  to  it  by  Jackson  and  Porter  (loc.  cit.),  but  is  probably  repre¬ 
sented  by  the  formula  C6Br4:02.*C6H(0H)20-C6Br4*0H ;  its  diacetyl 
derivative  melts  at  304 — 305°,  and  its  triacetyl  derivative  melts  at 
273 — 275°;  the  tribenzoyl  derivative  melts  at  250 — 255°.  When 
this  reduction  product  is  treated  with  nitric  acid,  it  is  converted  into 
a  mixture  of  two  substances ,  one  of  which  crystallises  in  small,  red 
prisms  and  melts  at  275 — 280°,  whilst  the  other  forms  orange  needles 
and  does  not  melt  below  310°.  If  the  crude  reduction  product  is 
boiled  with  alcohol  or  benzene,  a  substance  is  produced  which  has  a 
pale  lilac  colour,  becomes  brown  at  about  200°,  and  does  not  melt 
below  310°;  this  substance  cannot  be  obtained  from  the  pure  reduction 
product. 

The  acetyl  derivative  of  the  benzyl  alcohol  /3-compound, 
2C602Br4,CH2Ph*0Ac,  crystallises  in  small,  white  needles  and  melts 
at  210°.  If  the  action  of  acetic  anhydride  is  continued  for  six  hours, 
a  dark,  charred  mass  is  obtained,  from  which  a  mixture  of  benzene 
and  methyl  alcohol  extracts  a  substance  crystallising  in  brown  needles 
and  melting  at  190 — 195°.  E.  G. 

Additive  Compounds  of  Quinones  and  Tertiary  Amines. 

C.  Loring  *  Jackson  and  Latham  Clarke  (Amer.  Chem.  J.,  1905,  34, 
441 — 459). — By  the  action  of  dimethylaniline  on  quinones,  unstable 
additive  compounds  are  produced.  The  following  compounds  have 
been  prepared.  The  additive  compound  of  tetrabromo-o-quinone, 
C602Br4,CfiH5"NMe2,  forms  lustrous,  purple  needles  which  undergo 
rapid  decomposition.  Tetrachloro-o-benzoquinone  yields  a  similar  but 
even  less  stable  product.  Tetrachloro-jt?-benzoquinone  yields  a  com¬ 
pound,  C602Cl4,CftH5*NMe2,  which  crystallises  in  slender,  deep  blue 
prisms,  melts  at  105°,  and  decomposes  rapidly  on  exposure  to  the  air; 
when  heated  above  its  melting  point,  it  is  converted  into  the  dark  blue 
substance  first  described  by  Greifl:  (Abstr.,  1880,  41).  Trichloro- 
jt?-benzoquinone  furnishes  a  compound,  C6H02Cl3,C6H5*NMe2,  which 
crystallises  in  slender,  dark  blue  prisms,  melts  at  65°,  and  is  soluble  in 
ether,  benzene,  or  acetone.  The  additive  compound  with  2  : 5-dichloro- 
jt?-benzoquinone  crystallises  in  slender,  deep  blue  needles.  Chloro- 
quinone  and  quinone  yield  dark  red  products  with  dimethylaniline 
from  which  a  solid  substance  could  not  be  isolated.  The  additive 
compound  of  tetrabromo-^-benzoquinone,  C602Br4,C6H5*NMe2,  forms 
purple,  microscopic  needles  and  melts  at  65 — 68°.  Trichlorotolu- 
quinone  gives  a  compound ,  CGMe02Cl3,C6H5#NMe2,  which  crystallises 
in  flat,  purple  prisms,  melts  at  68 — 73°,  and  is  soluble  in  alcohol, 
benzene,  or  acetone.  Toluquinone,  dibromothymoquiuone,  dichloro- 
diethoxyquinone,  1  :  4-naphtbaquinone  and  anthraquinone  were  found 
to  unite  with  dimethylaniline  to  form  coloured  products  from 
which  no  solid  substance  could  be  isolated.  Quinone  dibromide  and 
quinone  tetrabromide  give  a  blue  coloration  with  dimethylaniline. 
j9-Quinoneoxime  and  2  :  5-dichloroquinoneoxime  give  a  red  coloration 
with  dimethylaniline,  but  the  corresponding  dioximes  yield  no  colora¬ 
tion.  The  following  compounds  give  no  change  of  colour  when  treated 
with  dimethylaniline.  jt?-Diketoc?/cfohexene,  dichlorodimethoxyquinone 
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dibenzoyldimethylacetal,  dichlorodiethoxyquinone  tetraethylacetal, 
dichlorodiisoamyloxyquinone,  dichlorcdiphenoxyquinone,  dianilino- 
bromoquinoneanil,  tetrachloroquinol,  dichlorodiisoamyloxyquinol,  and 
dichlorodibenzyloxyquinol. 

Coloured  products  are  formed  by  the  action  of  ^-bromodimethyl- 
aniline  and  of  dibromodimethylaniline  on  quinone  and  trichloro- 
quinone.  The  hydrobromide  of  dibromodimethylaniline  gives  a  slight 
red  coloration  with  trichloroquinone  due  to  partial  dissociation  of  the 
salt.  Neither  phenyltrimethylammonium  bromide  nor  iodide  gives  any 
coloration  with  quinone  or  trichloroquinone. 

The  additive  compound ,  C602Cl4,C6H4Me*NMe2,  obtained  by  the 
union  of  tetrachloro-p-benzoquinone  and  dimethyl-p-toluidine,  forms 
blue  crystals,  melts  at  114°,  is  sparingly  soluble  in  alcohol  or  acetone, 
and  is  unstable  in  the  air.  The  compound ,  C6H02Cl3,C6H4Me*NMe2, 
from  trichloroquinone  and  dimetbyl-p-toluidine,  crystallises  in  long, 
blue  needles.  Coloured  products  are  also  formed  by  the  action  of 
dimethyl-jp-toluidine  on  2  : 5-dichloroquinone,  chloroquinone,  and 
quinone.  The  additive  compound ,  C6Me02Cl3,C6H4Me*NMe2,  from 
trichlorotoluquinone  and  dimethyl-jt?-toluidine,  crystallises  in  deep  blue 
needles  and  melts  at  74 — 76°.  The  compound , 

C6O2Br4,C0H4Me*NMe2, 

from  tetrabromo-jo-benzoquinone,  forms  pale  blue  crystals  and  melts 
at  109°. 

The  action  of  dimethyl-o-toluidine,  benzvldimethylamine,  dimethyl- 
tsoamylamine,  a-naphthyldimethylamine,  a-naphthyldiethylamine, 
/^naphthyldiethylamine,  a-naphthylamine,  diphenylamine,  pyridine, 
methylaniline,  and  tetramethyldiaminotriphenylmethane  on  various 
quinones  has  been  studied  and  the  results  are  described  ;  in  every  case 
a  coloured  product  is  obtained. 

The  probable  constitution  of  these  additive  compounds  is  discussed. 

E.  G. 


Preparation  of  2-Hydroxy-l :  4-naphthaquinone.  Herbert 
Teichner  and  Hugo  Weil  ( Ber .,  1905,  38,  3376 — 3377). — 2-Hydroxy- 
1  :  4-naphthaquinone  is  easily  prepared  by  adding  a  cold  mixture  of 
hydrogen  peroxide  and  aqueous  sodium  hydroxide  to  1  : 2-naphthaquinone 
suspended  in  water.  Sodium  1  : 2-naphthaquinone-6-sulphonate  is 
oxidised  in  a  similar  manner  to  sodium  2-hydroxy-l  :  4-naphthaquinone- 
6-sulphonate  ;  but  sodium  1  :  2-naphthaquinone -3  :  6-disulphonate 
cannot  be  converted  into  the  corresponding  derivative  of  a-naphtha- 
quinone.  W.  A.  D. 


Condensations  with  1  : 2-Naphthaquinone-4-sulphonic  Acid. 

Franz  Sachs  and  Mario  Craveri  (j Ber.,  1905,  38,  3685 — 3696.  Com¬ 
pare  Ehrlich  and  Herter,  Abstr.,  1904,  i,  598). — 2-Hydroxy-l : 1-naphtha - 


quinone-i-phenylcycinomethide ,  CO<T^*^?jT*  ^^^>CICPh*CN,  prepared 


by  the  interaction  of  sodium  naphthaquinone  sulphonate  with  benzyl 
cyanide,  crystallises  in  yellow  needles  melting  at  201°  and  gives  a  red 
coloration  with  alcoholic  sodium  hydroxide,  the  solution  in  concentrated 
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sulphuric  acid  being  dark  violet.  The  phenylhydrazone , 

N2HPh:c<^?X:  CH>c:cPh‘Csr. 

it  •  °6±14 

crystallises  in  cherry-red  leaflets  melting  at  250°;  it  gives  with 
sulphuric  acid  a  dark  cherry-red,  and  with  alkaline  hydroxides  an 
orange-yellow  coloration.  The  ethyl  ether ,  OEt#C10H5OICPh'CN, 
separates  in  yellow  rods  melting  at  163 — 165°;  the  methyl  ether  forms 
yellow  needles,  which  melt  at  190°.  2- Methoxy-k-cyanobenzyl - 
a-naphthol ,  OH*C10H5(OMe)*CHPh*CN,  prepared  by  reducing  the 
methyl  ether  with  zinc  dust  and  acetic  acid,  crystallises  in  colourless, 
star-shaped  needles  or  prisms  melting  at  195°;  the  acetate  separates  in 
colourless  prisms  and  melts  at  167 — 168°. 

1  :  2-Diacetoxy-^-cyanobenzylnaphtlialene ,  C10H5(OAc)2*CHPh*Chf, 
formed  by  the  direct  reduction  of  the  hydroxy naphthaquinone  with 
zinc  dust  and  acetic  acid  in  presence  of  sodium  acetate  and  acetic 
anhydride,  forms  colourless  prisms  melting  at  153 — 155°. 

A-Cyanobenzyl- 1  :  2-naphthaquinol ,  C10H6(OH)2*CHPh*CN,  is  ob¬ 
tained  in  the  form  of  colourless,  narrow  plates  or  rhombic  cubes 
melting  at  235°.  When  condensed  with  o-phenylenediamine, 
hydroxynaphthaquinonephenylcyanomethide  yields  a  compound  melting 
at  228°  and  crystallising  in  light  yellow  needles,  which  dissolve  in 
sulphuric  acid  with  a  dark  bordeaux-red  and  in  alcoholic  alkaline  hydr¬ 
oxides  with  a  green  coloration. 

2-Hydroxy- 1 : 4- naphthaquinone-^-^-nitrophenylcyanomethide ,  prepared 
from  ^-nitrobenzyl  cyanide  and  the  sulphonic  acid,  is  a  yellow  powder 
melting  at  220°  and  possessing  electrical  properties ;  the  methyl  ether 
crystallises  in  yellow  rods  or  needles  melting  at  243°,  whilst  the  con¬ 
densation  product  with  o-phenylenediamine  separates  in  greenish-yellow 
rods,  which  melt  at  212 — 214°  and  dissolve  in  alcoholic  alkali 
hydroxides  with  a  blue  coloration. 

2 -Hydroxy- 1  :  4-naphthaquinone-4-dicarbethoxymethide, 

OH-Cl0H6O:C(CO2Et)2, 

obtained  on  condensing  the  sulphonate  with  ethyl  malonate,  crystallises 
in  thick,  yellow  needles  melting  at  110—112°,  and  is  identical  with 
the  compound  described  by  Liebermann  (Abstr.,  1899,  i,  373). 

Ethyl  2-hydroxy-\  :  ^-naphthaquinone-^ cyanoniethidecarboxylate, 

OH-c10H5o:c(cisr)*co2Et, 

crystallises  in  yellow  rods  melting  at  130°  and  gives  a  reddish-yellow 
coloration  with  sulphuric  acid.  The  oxime  crystallises  in  brownish- 
yellow  rods  melting  at  236°.  With  o-phenylenediamine,  a  compound , 
C21H1602N3,  is  obtained  which  melts  at  156 — 159°  and  crystallises  in 
small,  yellow  bundles  of  needles.  2~Hydroxy-\  :  4- naphthaquinone - 
k-dicyanomethide  forms  yellow  needles,  melting  at  213°,  and  gives  a 
dark  reddish-yellow  solution  in  sulphuric  acid.  E.  F.  A 

2-Bromo-a-aminoanthraquinone.  Farbenfabriken  vorm.  Friedr. 
Bayer  &  Co.  (D.B.-P.  160169). — Finely-divided  a-aminoanthraquinone, 
prepared  by  precipitating  its  solution  in  sulphuric  acid  with  water,  is 
suspended  in  glacial  acetic  acid  and  the  calculated  quantity  of  bromine 
added.  After  boiling  and  again  cooling,  2-hromo-a.-aminoanthraquinone 
separates  in  rosettes  of  yellowish-red  needles.  It  melts  at  180 — 181° 
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and  is  insoluble  in  water,  but  dissolves  readily  in  hot  glacial  acetic  acid, 
aniline,  or  pyridine,  sparingly  in  alcohol  or  ether.  The  solution  in  con¬ 
centrated  sulphuric  acid  is  yellow,  that  in  acid  containing  40  per  cent, 
anhydride  is  bluish-violet. 

2-Bromo-b-nitro-a-aminoanthraquinone ,  prepared  in  similar  manner 
from  5-nitro-a-aminoanthraquinone,  forms  reddish-brown  needles  and 
melts  at  240—245°.  C.  H.  D. 

Elimination  of  the  Sulpho-group  from  Anthraquinone 
Derivatives.  Farbenfabriken  vorm.  Friedr.  Bayer  &  Co.  (D.R.-P. 
160104.  Compare  Abstr.,  1904,  i,  513  ;  this  vol.,  i,  361). — It  has  been 
shown  that  the  sulphonation  of  anthraquinone  and  its  derivatives  in 
the  a-position  takes  place  most  readily  in  the  presence  of  a  mercury 
salt.  It  is  now  found  that  the  elimination  of  the  a-sulpho-group, 
which  is  only  incomplete  on  heating  with  dilute  sulphuric  acid,  is 
rendered  complete  by  the  addition  of  a  mercury  salt.  In  this  way, 
anthraquinone  is  obtained  from  either  anthraquinone- a-sulphonic  acid 
or  anthraquinone-1  :  5-  or  -1  : 8-disulphonic  acid.  C.  H.  D. 

Chrysophanic  Acid.  Otto  A.  Oesterle  {Arch.  Pharm .,  1905, 
243,  434 — 442). — Chrysophanic  acid  was  prepared  from  chrysarobin 
by  oxidation  in  alkaline  solution  and  fractional  crystallisation  from 
benzene.  The  fraction  of  highest  melting  point  melted  at  186°  and 
still  contained  methoxyl ;  it  was  freed  from  methoxyl  by  heating  it  in 
benzene  solution  with  aluminium  chloride  (hydriodic  acid  effects  reduc¬ 
tion  to  the  hydroanthranone  at  the  same  time  that  it  removes  methoxyl). 
Chrysophanic  acid ,  C15H10O4  =  C16H802(0H)2,  when  free  from  methoxyl, 
crystallises  in  brownish-yellow  plates  which  melt  at  196°;  its  pale 
yellow  diacetyl  derivative  melts  at  208°. 

Chrysophanic  acid  cannot  be  methylated  with  methyl  iodide.  But 
when  a  solution  of  the  crude  acid  in  aqueous  potassium  hydroxide  is 
shaken  with  methyl  sulphate,  and  the  solid  which  separates  is  extracted 
with  boiling  dilute  aqueous  sodium  hydroxide,  the  insoluble  residue 
contains  the  dimethyl  ether  of  chrysophanic  acid,  C15H802(0Me)2,  which 
crystallises  in  orange-yellow  needles  melting  at  195°,  mixed  with  a  small 
quantity  of  another  yellow  substance  melting  at  224°  (probably  a  tri- 
methoxymethylanthraquinone),  which  lowers  its  melting  point  and  is 
very  difficult  to  separate  from  it.  The  alkaline  extract  contains  un¬ 
changed  chrysophanic  acid  together  with  its  monomethyl  ether  ;  the  latter 
can  be  precipitated  by  saturating  the  solution  with  carbon  dioxide  ;  it 
crystallises  in  orange  needles,  which  melt  at  204°  and  form  a  lemon- 
yellow  acetyl  derivative  melting  at  204 — 205°.  C.  F.  B. 

Resin  Oil  of  Pinus  Longifolia.  Frank  Rabar  ( Chem .  Centr.,  1905, 
ii,  896 — 897  ;  from  Pharm.  Rev.,  23,  229 — 232). — The  resin  oil  pre¬ 
pared  from  Pinus  longifolia ,  which  is  indigenous  to  the  lower  Himalayas, 
forms  a  white,  rather  tough,  opaque  mass  and  has  a  granular  structure 
which  is  probably  due  to  partial  crystallisation  of  the  resin  acid.  Its 
odour  is  extremely  pleasant  and  somewhat  resembles  that  of  limonene. 
It  has  a  sp.  gr.  0*990,  [a]D  —  7°42',  acid  number  129,  ester  number  11, 
and  saponification  number  140.  When  distilled  with  steam  it  yields 
about  18*5  per  cent,  of  a  volatile  oil  which  has  the  characteristic  odour 
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of  pinene  and  a  somewhat  fainter  odour  of  limonene.  The  oil  has  a  sp.  gr. 
0*866  and  [a]^  +  2°48'.  When  fractionally  distilled,  it  yields  (1)  56 
per  cent,  of  a  liquid  which  boils  at  165 — 170°  and  has  [a]D  —  2°  ;  (2)  20 
per  cent,  which  boils  at  170 — 175°  and  has  [a]D  +  2048';  (3)  9  per 
cent,  which  boils  at]  175 — 180°  and  has  [a]u  +  6°50';  and  (4)  15  per 
cent,  which  boils  at  180°  and  above  and  has  [a]D  +  18°12'.  The  oil 
probably  contains  Z-pinene  together  with  a  small  quantity  of  d-limonene. 
The  presence  of  pinene  was  detected  in  the  first  fraction  by  means  of 
amyl  nitrite,  but  a  crystalline  nitrosochloride  was  noli  isolated. 
Attempts  to  prepare  the  hydrochloride  and  bromine  additive  compound 
also  failed.  The  white,  crumbly  resin  which  remains  after  distilling 
the  oil  has  acid  number  142,  ester  number  13,  and  saponification 
number  155  ;  a  10  per  cent,  solution  in  a  100  mm.  tube  has  aD  =  1°10'. 
Crystals  of  a  resin  acid  melting  at  138 — 140°  separate  from  the  solu¬ 
tion  of  the  resin  in  glacial  acetic  acid  after  remaining  for  24  hours. 

E.  W.  W. 


The  Cyanogenetic  Glucosides  in  the  Leaves  of  the 
Cherry-laurel  (Prunus  Lauroceraaus)  and  in  the  Bark  of  the 
Bird-cherry  (P.  Padus).  Karl  Jouck  {Arch.  Pharm .,  1905,  243, 
421 — 426). — A  yellow,  amorphous,  very  hygroscopic  glucoside  was 
isolated  from  the  bark  of  Prunus  padus  by  a  method  described  in 
detail  in  the  paper,  the  yield  being  0*5  per  cent.  It  contained  C  53*6, 
H  6*8,  N  2*84  per  cent.  ;  it  yielded  6*1  per  cent,  of  hydrocyanic  acid 
and  38*9  of  dextrose  when  hydrolysed  with  emulsin,  and  an  acid  was 
obtained  from  it  analogous  with  amygdalic  acid  and  forming  a  barium 
salt  which  contained  C  40*5,  H  5*6,  Ba  16*5  per  cent. 

From  the  leaves  of  P.  laurocerasus ,  a  similar  glucoside  was  isolated  in 
a  similar  manner ;  the  yield  was  0*8  percent.  It  contained  C  54*3, 
H  6*8,  N  1*54  per  cent.  ;  it  yielded  2*75  per  cent,  of  hydrocyanic  acid 
and  27*2  of  dextrose  when  hydrolysed,  and  the  crystalline  barium 
salt  of  the  acid  obtained  from  it  analogous  to  amygdalic  acid  contained 
C  42*1,  H  5*4,  Ba  14*2  per  cent.  C.  F.  B. 

Sambunigrin,  a  New  Cyanogenetic  Glucoside  obtained  from 
the  Leaves  of  Sambucus  Nigra.  Emile  Bourquelot  and  Emile 
Danjou  ( Compt .  rend.,  1905,  141,  598 — 600 ;  J.  Pharm.  Chim.,  [vi], 
22,  385 — 391.  Compare  this  vol.,  ii,  605,  and  Guignard,  this  vol.,  ii, 
604). — The  leaves  of  Sambucus  nigra  contain  only  traces  of  emulsin  \  it 
is  therefore  possible  to  extract  from  the  air-dried  or  the  fresh  leaves 
the  glucoside  sambunigrin,  C14Hl706N,  which  crystallises  from  ethyl 
acetate  in  long,  colourless  needles,  sinters  at  149°,  and  melts  at 
151 — 152°,  has  [a]D  -  76*3°,  is  readily  soluble  in  water  or  ethyl  alcohol, 
less  soluble  in  ethyl  acetate,  and  almost  insoluble  in  ethyl  ether  ;  it  has 
a  sweet  taste  at  first,  afterwards  becoming  bitter.  On  hydrolysis  by 
means  of  emulsin,  sambunigrin  yields  dextrose,  hydrogen  cyanide,  and 
benzaldehyde,  and  is  therefore  an  isomeride  of  Fischer’s  amygdonitrile 
glucoside,  C14H706N,  from  which  it  differs  by  its  strong  laevorotatory 
power  -76*3°  instead  of  -26*1°.  M.  A.  W. 
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Aloes.  Alexander  Tschirch  and  0.  Hoffbauer  {Arch.  Pharm ., 
1905,  243,  399 — 420). — From  Zanzibar  aloes,  an  aloin  could  not  be 
obtained  satisfactorily  by  means  of  lime  or  of  chloroform  and  methyl 
alcohol.  It  was  found  best  to  allow  the  powdered  drug  to  remain  for 
several  days  with  an  equal  weight  of  alcohol,  the  mixture  being 
shaken  occasionally,  and  then  to  recrystallise  the  insoluble  portion  (zan- 
aloin)  from  dilute  alcohol,  iso  Aloin  is  not  present.  From  Jaferabad, 
Barbadoes,  and  Curagoa  aloes,  the  aloins  (jafaloin,  barbaloin,  and 
curaloin)  could  be  obtained  by  extracting  with  methyl  alcohol  and 
freeing  the  extract  from  resin  by  precipitation  with  chloroform.  Barb¬ 
aloin  and  curaloin  are  identical,  with  melting  point  147°  and  composi¬ 
tion  C16H1607.  Capaloin,  from  Aloe  lucada ,  and  the  aloin  of  the 
Uganda  aloe  are  also  identical,  with  meltingpoint  147°  but  composition 
Ci6Ki807;  zanaloin  also  has  this  composition,  but  melts  at  212°. 
Jafaloin,  melting  at  152°  and  containing  C  60*5,  H  5'5  per  cent.,  and 
nataloin  are  distinct  individuals.  The  aloes  from  the  Barbadoes  con¬ 
tained  but  little  isoaloin,  and  those  from  Jaferabad  contained  none, 
whilst  those  from  Curagoa  contained  a  considerable  quantity. 

Aloin-reds  were  isolated  from  Natal  and  Curagoa  aloes,  in  very  small 
amount  in  the  latter  case.  The  former  has  the  composition, 
Ci6Hi608,  of  an  oxidation  product  of  nataloin ;  it  does  not  yield 
chrysamic  acid  when  heated  with  concentrated  nitric  acid,  whereas 
curaloin-red  does.  The  solubilities  .and  absorption  spectra  of  several 
aloin-reds  are  described. 

From  Curagoa  aloes,  an  anthraglucoside  was  isolated,  which,  by  boiling 
with  1  per  cent,  sulphuric  acid,  was  hydrolysed  to  emodin  and  a 
sugar,  of  which  the  phenylosazone  melted  at  183°  (compare  Leger, 
Abstr.,  1904,  i,  907). 

When  hydrolysed  with  boiling  10  per  cent,  sulphuric  acid,  the  resin 
of  Zanzibar  aloes  yields  ^o-coumaric  acid,  and  that  of  Curagoa  aloes 
cinnamic  acid,  whilst  the  corresponding  acid  product  from  Jaferabad 
aloes  could  not  be  isolated  ;  in  all  cases,  a  resinotannol  was  obtained 
also.  All  these  resinotannols  yield  picric  and  oxalic  acids  when  heated 
with  nitric  acid  of  sp.  gr.  1-27.  Barb-  and  cur-aloresinotannols  have 
the  composition  C22H2606 ;  zanaloresinotannol  is  C22H2208,  isomeric 
with  cap-  and  nat-aloresinotannol ;  whilst  jafaloresinotannol  is 
C20H18O6,  isomeric  with  feroaloresinotannol.  Accompanying  jafalo¬ 
resinotannol  is  a  substance  which  is  soluble  in  water  and  yields  a 
little  chrysamic  acid  when  oxidised  with  nitric  acid.  C.  F.  B. 

Red  Sulphur .  Dyes  from  Resorcinol.  Farbwerke  vorm. 
Meister,  Lucius,  &  Bruning  (D.R.-P.  160395). — Bed  dyes  are  ob¬ 
tained  when  resorcinol  is  fused  with  sulphur  and  an  aromatic  formyl 
compound  such  as  formanilide,  with  or  without  the  addition  of  glycerol 
as  a  solvent,  at  180 — 185°.  The  products  are  dark  red,  insoluble  in 
water,  and  dissolve  in  sodium  sulphide  to  red  solutions.  C.  H.  D. 

Yellow  Sulphur  Dye.  Aktien-Gesellschaft  fOr  Aniltn- 
Fabrikation  (D.R.-P.  159725). — A  fast  yellow  die,  soluble  in  sodium 
sulphide,  is  obtained  on  fusing  2  : 4-diaminophenyl  thiocyanate  with 
sulphur  at  140—240°.  C.  H.  D. 

VOL.  LXXXVIII.  i.  3  t 
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Constitution  of  Tannin.  Maximilian  Nierenstein  ( Ber.,  1905, 
38,  3641 — 3642). — In  agreement  with  the  usual  supposition  that 
tannin  is  a  digallic  acid,  CrH2(OH)34CO,0*CpH2(OII)2*C02II,  it  is 
shown  that  when  distilled  with  zinc  dust  it  yields  diphenylmethane, 


C  H  -CO 

just  as  compounds  of  the  type  ^ 0  4  >  yield  fluoran  (Graebe, 

C6h)4‘U 


Abstr.,  1903,  i,  262  ;  A.  G.  Perkin  and  Nierenstein,  Trans.,  1905,  87, 
1412).  J.  J.  S. 


Bromo-derivatives  of  4-Pyrone  and  the  Stability  of 
Halogen  Derivatives  of  2-  and  4-Py  rones.  Franz  Feist  and 
Erich  Baum  ( Ber .,  1905,  38,  3562 — 3574.  Compare  Feist,  Abstr., 
1892,  587  ;  1893,  i,  403;  Feist  and  Molz,  Abstr.,  1899,  i,  675  ; 
Peratoner  and  Castellana,  this  vol.,  i,  806  ;  Peratoner  and  Tamburello, 
ibid. ,  807). — The  action  of  a  large  excess  of  bromine  on  4-pyrone  in 
presence  of  a  small  quantity  of  iodine,  ferric  chloride,  or  phosphorus 
leads  to  the  formation  of  a  perbromide ;  this  is  obtained  as  a  yellow, 
crystalline  powder,  and  when  treated  with  boiling  water  decomposes 


n  *  pD  . 

with  formation  of  (1)  3  :b-dibromo-4:-pyrone,  °<CH:CBr>C0’  wllich 


crystallises  from  ether  in  prisms,  or  from  water  or  light  petroleum  in 
needles,  melts  at  157*5°,  and  is  only  slightly  volatile  in  a  current  of 

steam ;  (2)  3-bromoA-pyrone,  which  crystal¬ 


lises  from  light  petroleum  in  prisms,  softens  at  109°,  and  melts  at 
114°;  (3)  pentabromoacetone,  and  (4)  an  oil  which  on  treatment 
with  phenylhydrazine  forms  phenylhydrazine  hydrobromide.  When 
treated  with  ammonia  in  absolute  alcoholic  solution,  3  : 5-dibromo- 
4-pyrone  yields  only  a  small  quantity  of  3 : 5 -dibromopyridone, 
Cr-HgOBr^,  which  crystallises  in  silvery  leaflets  and  decomposes  at 
about  300°. 

The  perbromide ,  formed  by  the  action  of  an  excess  of  bromine  on 
2  ;  6 -dimethyl- 4-pyrone  in  presence  of  iodine,  has  approximately  the 
formula  (C^H.702Br)2,Br2,HBr  (compare  Collie  and  Steele,  Trans., 
1900,  77,  1114)  ;  it  is  obtained  as  a  sulphur-yellow  powder,  does  not 
colour  carbon  disulphide  except  in  presence  of  water,  liberates  iodine 
from  potassium  iodide,  and  when  boiled  with  water  evolves  bromine 
and  yields  bromo-  and  dibromo-dimethylpyrones,  together  with  a 
polybromo-derivative  of  acetone. 


3-Bromo-2 :  Q-dimethyl-k-pyrone, 


crystallises  from 


light  petroleum  in  matted,  white  needles,  melts  at  75—76°,  is  easily 
soluble  in  water,  ether,  chloroform,  or  alcohol,  reduces  warm  Fehling’s 
solution,  and,  although  less  basic  than  2  : 6-dimethyl-y-pyrone,  forms 
a  hydrobromide  which  is  partially  decomposed  by  water  and  chloroform. 

3  :  5-Dibromo~ 2  :  b-dimethylA-pyrone,  crystallises 

from  boiling  water  or  petroleum  in  slender  needles,  melts  at 
163 — 164°,  sublimes  partially,  is  not  volatile  in  a  current  of  steam, 
doss  not  give  a  coloration  with  ferric  chloride,  and  does  not  reduce 
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Fehling’s  solution  ;  when  boiled  with  aqueous  barium  hydroxide,  it 
becomes  slightly  yellow,  but  does  not  form  a  yellow  xantho-barium 
salt.  When  evaporated  with  aqueous  ammonia  or  treated  with 
ammonia  in  absolute  alcoholic  solution,  it  forms  only  a  small  amount 

of  dibromodimethylpyridone ,  NH<CMe:CBP>C0,  which  crystallises 
in  glistening  leaflets  and  melts  and  decomposes  at  291°. 

3~JBromo-2  :  6-dime  thy  Ipyridone,  formed  in 

small  quantity  by  the  action  of  absolute  alcoholic  ammonia  on  3-bromo- 
2  : 6-dimethyl-4-pyrone,  decomposes  at  292°.  Bromo-  and  dibromo- 
2  :  6-dimethyl- 4-pyrones  do  not  yield  the  corresponding  hydroxy-  and 
dihydroxy-derivatives  when  treated  with  alkali  hydroxides.  With 
aqueous  sodium  hydroxide,  the  bromo-compound  forms  an  oil  which 
contains  bromine  and  gives  a  brownish-red  coloration  with  ferric 
chloride  (compare  Collie  and  Tickle,  Trans.,  1902,  81,  1004).  When 
warmed  with  aqueous  potassium  hydroxide  or  calcium  carbonate  or 
with  alcoholic  sodium  ethoxide,  the  dibromo-compound  forms  a  small 
amount  of  a  substance ,  C7H703Br,  which  crystallises  in  white  leaflets, 
melts  at  106°,  gives  a  bluish-red  coloration  with  ferric  chloride,  and 

.  .  .CMe  —  CBr^  ^  .CHAc-CO 

may  have  the  constitution  0<CMe;C(0H)>^0  or  . 

Ethyl  dibromochelidonate,  *s  ^orme(^  hy  the 

action  of  bromine  on  ethyl  acetonedioxalate  ]  it  separates  from  ether 
in  glistening  crystals,  melts  at  126 — 127°  when  heated  with  con¬ 
centrated  hydrochloric  acid,  and  is  decomposed  with  formation  of 
oxalic  acid.  G.  Y. 


Synthesis  of  Fisetin.  Stanislaus  von  Kostanecki  and 
S.  Nitkowski  (Ber.,  1905, 38,  3587 — 3589.  Compare  Kostanecki,  Lampe, 
and  Tambor,  Abstr.,  1904,  i,  441  ■  Perkin,  Trans.,  1904,  85,  1459). — 
When  boiled  with  acetic  anhydride  and  sodium  acetate,  2'-hydroxy- 
3:4: 4'-trimethoxychalkone,  obtained  by  condensation  of  paeonol  with 
veratraldehyde,  forms  the  acetyl  derivative, 

OAc-C6H3(OMe)-CO*CH:CH-C6H3(OMe)2, 
which  crystallises  from  dilute  alcohol  in  yellow  needles  and  melts  at 
90°.  3:3':  4'-Trimethoxyflavanone,  melting  at  120 — 121°,  is  obtained 

by  boiling  2/-hydroxy-3  :  4  :  4'-trimethoxychalkone  with  alcoholic  hydro¬ 
chloric  acid  in  a  reflux  apparatus.  It  forms  the  isom^roso-derivative, 

^^.0A(0^  which  crystallises  from  benzene  in 

almost  white  needles,  melts  and  decomposes  at  183°,  and  when  boiled 
with  glacial  acetic  acid  and  10  per  cent,  sulphuric  acid  is  hydrolysed 
to  hydroxylamine  and  3:3':  4 ’-trimethoxyflavanol, 

OMe-C— CH:C-0-C- - C:CH — C-OMe 

CH-CH:C*C0*C-0H  CH:CH-C-OMe’ 

This  crystallises  from  alcohol  in  yellow  needles,  melts  at  186°, 
dissolves  in  alcohol  to  form  a  solution  with  green  fluorescence,  and 
forms  a  sparingly  soluble  sodium  derivative  and  an  acetyl  derivative* 

3  t  2 
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C15H602(0Me)3*0Ac,  crystallising  in  white  needles  and  melting  at 
170°. 

When  boiled  with  concentrated  hydriodic  acid,  3:3':  4'-trimethoxy- 
flavanol  and  its  acetyl  derivative  are  converted  into  fisetin  (3:3':  4'- 
trihydroxyflavanol).  G.  Y. 

3-Methoxyooumaranone.  A.  Blom  and  Josef  Tambor  (Ber., 
1905,  38,  3589 — 3592.  Compare  Feuerstein  and  Kostanecki,  Abstr., 
1899,  i,  538). — The  action  of  bromoacetyl  bromide  and  aluminium 
chloride  on  m-dimethoxybenzene  in  carbon  disulphide  solution  leads 
to  the  formation  of  a-bromoresacetophenone  dimethyl  ether , 

CH2Br  ■  CO  •  C6H3(OMe)2, 

which  crystallises  from  dilute  alcohol  in  small,  colourless  needles, 
melts  at  102°,  and  when  boiled  with  potassium  acetate  in  absolute 
alcoholic  solution  in  a  reflux  apparatus  yields  Z-methoxycouinaranone, 

OMe  •C6H3<qq>CH2.  This  crystallises  from  alcohol  in  yellow 

needles,  melts  at  125°,  dissolves  in  concentrated  sulphuric  acid  to 
form  a  solution  which  gradually  assumes  a  green  fluorescence,  and 
condenses  with  veratraldehyde  in  aqueous-alcoholic  sodium  hydroxide 
solution  to  form  3:3':  4 '-trimethoxybenzylidenecoumaranone, 

OMe-C6H3<CQ>C:CH-C6H3(OMe)2, 

which  crystallises  from  alcohol  in  slender,  glistening,  yellow  needles 
and  melts  at  189°  (compare  Emilewiez  and  Kostanecki,  Abstr.,  1899, 
i,  368  ;  Kostanecki  and  Bozycki,  ibid.,  911).  It  is  formed  also  by  the 
action  of  hot  alcoholic  potassium  hydroxide  on  2'-acetoxy-3  :  4  : 4 '-tri- 
methoxychalkone  dibromide, 

OAc*C6H3(OMe)*CO»CHBr*CHBr*C6H3(OMe)2, 
which  is  obtained  by  treating  2'-aeetoxy-3  : 4  : 4'-trimethoxychalkone 
(Kostanecki  and  Nitkowski,  preceding  abstract)  with  bromine  in  carbon 
disulphide  solution,  crystallises  from  a  mixture  of  chloroform  and  light 
petroleum  in  rosettes  of  needles,  and  melts  and  decomposes  at  122°. 

G.  Y. 

Action  of  Hydroxylamine  and  a-Benzylhydroxylamine  on 
Ethyl  Hydroxy trimethylcomenate.  E.  Azzarello  ( Atti  R.  Accad. 
Lincei,  1905,  [v],  14,  ii,  162 — 167). — Meyer  (Abstr.,  1884,  993)  and 
Odernheimer  (Abstr.,  1884,  1302)  have  shown  that  comenic  acid  does 
not  react  with  hydroxylamine,  whilst  ethylcomenic  acid  and  ethyl 
diethylcomenate  yield  with  it  hydroxy  pyridine  derivatives.  Similarly, 
hydroxycomenic  acid,  being  non-etherified,  only  gives  a  salt  with 
hydroxylamine,  or,  when  heated  with  excess  of  the  latter,  resinifies ; 
the  ester  of  its  trimethyl  derivative  gives,  however,  a  hydroxamic 
acid  with  hydroxylamine,  but  with  a-benzylhydroxylamine  reaction 
only  takes  place  with  difficulty,  and  yields  probably  the  benzyl 
derivative  of  the  corresponding  oxypyridone  compound. 

Hydroxylamine  hydroxycomenate  separates  from  water  in  pale 
yellow  crystals  carbonising  at  about  200°,  reduces  Fehling’s  solution 
in  the  cold,  and,  when  heated  in  alcoholic  solution  with  piperonal, 
yields  piperonaloxime. 
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2  :  3-Dimethoxypyrone-S-carbonylhydroxamic  acid , 

OH-NH-CO-C<gg^o^>C-OMe, 

prepared  by  the  interaction  of  ethyl  hydroxytrimethylcomenate  and 
hydroxylamine  in  alcoholic  solution,  crystallises  from  ethyl  acetate  in 
white  needles,  melting  and  decomposing  at  178 — 179°,  and  is  soluble 
in  water,  methyl  or  ethyl  alcohol,  or  acetone.  It  has  an  acid  reaction, 
reduces  Fehling’s  solution  and  ammoniacal  silver  nitrate  solution  on 
heating,  and  gives  a  cherry-red  coloration  with  ferric  chloride  and,  with 
copper  acetate,  a  green  precipitate  dissolving  in  excess  of  the  acetate 
solution.  Its  barium  salt,  (C8H80GN)2Ba,2H20,  separates  from  water 
in  small,  white  needles  which  undergo  change  at  110 — 120°.  When 
heated  with  20  per  ceot.  sulphuric  acid,  the  acid  undergoes  de¬ 
composition  into  hydroxylamine  and  dimethoxypyronecarboxylic  acid. 

T.  H.  P. 

Basicity  of  Pyraaic  Oxygen.  Double  Salts  of  Halogen 
Derivatives  of  Dinaphtbapyryl  and  of  the  Metals.  Robert 
Fosse  and  L.  Lesage  ( Compt .  rend.,  1905,  141,  625 — 626). — In 
addition  to  the  double  halogen  salts  of  dinaphthapyryl  and  certain 
metals  already  described  (compare  this  vol.,  i,  541),  similar  compounds 
containing  the  metals  platinum,  lead,  iron,  zinc,  tin,  bismuth,  arsenic, 
or  antimony  have  also  been  prepared  ;  the  formulae  of  these  new  salts 

[  q  u  . 

•CHxp^vrVO  being 

represented  by  R  :  PtBr4,2RBr,  red  powder.  PtCl2,RCl,  violet-red 
crystals.  FeCl3,RCl,  orange  powder.  ZnCl2,2RCl,  red  crystals,  yellow 
in  reflected  light.  3ZnBr2,4RBr,  red  crystals,  green  in  reflected  light. 
SnBr4,2RBr,  red  crystals,  yellow  in  reflected  light.  BiBr3,3RBr, 
bright  red  powder.  AsBro,RBr,  red  crystals.  SbBro,RBr,  red 
crystals.  M.  A.  W. 

/LConiceine.  Karl  Loffler  ( Ber.,  1905,  38,  3326 — 3329. 

Compare  Hofmann,  Abstr.,  1885,  401).— -When  conhydrine  is  heated 
with  phosphoric  oxide  at  180 — 190°  for  20  minutes,  according  to 
Wertheim  (Annalen,  1856,  100,  75)  the  products  are  /3-coniceine  and 
a  small  amount  of  a  liquid,  unsaturated,  secondary  base,  but  no 
a-coniceine.  /?-Coniceine  has  a  sp.  gr.  0*8519  at  50°/50°  and 
[a]D  — 52*99°  at  42°.  The  hydrochloride  crystallises  in  glistening 
needles  and  melts  at  177 — 181°.  The  aurichloride  melts  at  122*5°,  the 
picrate  and  cadmioiodide  are  oily. 

Larger  quantities  of  the  oily  base  are  obtained  when  the  heating  is 
carried  out  for  a  longer  time  and  at  a  higher  temperature,  for  example, 
for  one  hour  at  2 20°.  J.  J.  S. 

Hydroxyeparteine.  Felix  B.  Ahrens  ( Ber.,  1905,  38,  3268). — 
Hydroxy  sparteine,  C15H24ON2,  is  obtained  in  the  theoretical  yield  by 
adding  an  alkaline  solution  of  potassium  ferricyanide  to  sparteine 
until  the  colour  of  the  oxidising  agent  remains  unchanged ;  the 
product  is  extracted  with  ether  or  chloroform.  G.  Y. 
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Action  of  Bromine  on  Strychnine.  Heinrich  Becktjrts  {Arch. 
Pharm .,  1905,  243,  493 — 495.  Compare  Abstr.,  1890,  1329). — When 
a  dilute  solution  of  strychnine  hydrobromide  is  mixed  with  excess  of 
bromine,  bromostrychnine  tribromide ,  C21H2102N2Br,Br3,  is  obtained  as 
a  yellow,  crystalline  powder,  which  carbonises  without  melting  when 
heated,  and  is  sparingly  soluble  in  cold  alcohol,  insoluble  in  water. 
When  heated  at  105°  or  digested  with  cold  alcohol,  it  is  converted 
into  a  dibromide.  Boiling  with  alcohol  or  treatment  in  the  cold  with 
alcoholic  potassium  hydroxide,  hydrogen  sulphide,  or  zinc  and  sulph¬ 
uric  acid  converts  it  into  bromostrychnine  and  a  bromide  or  hydro- 
bromic  acid.  C,  F.  B. 


Thebaine.  Martin  Freund  (. Ber .,  1905,  38,  3234 — 3256). — 
Thebaine  interacts  with  magnesium  phenyl  bromide  in  ethereal  solu¬ 
tion  to  form  phenyldihydrothebaine  hydriodide ,  C25H2*03N,HI,  which 
crystallises  from  water  and  melts  at  ^230 — 232°,  or  from  alcohol  in 
prisms  containing  C2H60  and  melting  at  182 — 184°.  The  free  base 
crystallises  from  a  small  quantity  of  alcohol  in  prisms  and  melts  at 
60 — 65° ;  the  sodium  derivative  forms  matted  needles  ;  the  hydro¬ 
chloride,  C25H2703N,HC1,C2H60,  crystallises  from  alcohol  in  prisms 
and  melts  and  decomposes  at  145 — 147°;  the  hydrobromide  crystallises 
in  plates  and  melts  and  decomposes  at  190 — 195°;  the  methiodide , 
C2(.H30O3hJT,  crystallises  from  50  per  cent,  alcohol  in  prisms  and  melts 
at  230 — 231°.  When  boiled  with  30  per  cent,  potassium  hydroxide  or 
with  sodium  ethoxide  solution,  the  methiodide  yields  dephenylA S- 
methyldihydrothebaine , 

ch:ch— och:ch-c:ch - CHPh 

OMe-C:C(OH)-C - CH-C(CH2-CH2*NMe2):C*OMe’ 

which  sinters  at  55°,  melts  at  90°,  is  readily  soluble  in  most  organic 
solvents,  and  forms  the  methiodide ,  C2rH3203NL  This  crystallises  from 
dilute  alcohol  in  matted  needles,  sinters  at  145 — 155°,  and  when 
boiled  with  concentrated  aqueous  potassium  hydroxide  or  absolute 
alcoholic  sodium  ethoxide  is  decomposed  with  formation  of  trimethyl- 
amine  and  phenyldihydrothebenol , 


ch:ch— c-CH:cH*c:cH-cHPh*c — o. 

i  ii  i  ii 


OMe-C:C(OH)-C- 


CH- 


OCH< 
-(X 


>CHS 


which  crys- 


CH:CH— C-CH:CH-C-CH9-CHPh*C 

-  OMe-C:C(OH)-B - B - ’ - B-CH  >CH” 

tallises  from  ether  in  long,  rectangular,  flat  plates,  melts  at  148 — 149°, 
forms  a  sodium  derivative  which  is  decomposed  by  water,  and  an 
additive  compound  with  bromine  in  chloroform  solution. 
Phenyldihydrothebaine  methyl  ether , 

/CH  \CHPh 


ch:oh--c-ch:ch-ch 

OMe'C:C(OMe)*C - CHX  T3 


Cj:r-N/C-OMc’ 


is  formed  by  digesting  phenyldihydrothebaine  with  sodium  ethoxide 
and  methyl  jp-toluenesulphonate  in  alcoholic  solution ;  it  separates 
from  aqueous  alcohol  as  a  flocculent  precipitate  which  becomes  crystal¬ 
line,  sinters  at  60°,  and  is  melted  at  about  70°.  It  combines  with  methyl 


ORGANIC  CHEMISTRY, 


919 


iodide  to  form  the  methiodide,  C27H3203NI,  which  crystallises  in  long 
plates,  melts  at  209 — 210°,  and  when  boiled  with  alcoholic  sodium 
ethoxide  yields  dephenyl -IS -methyldihy  dr  othebaine  methyl  ether ,  which  is 
obtained  as  a  viscid,  yellow  oil ;  the  platinichloride , 

(C27H3103N)2JH2PtCl6) 

is  amorphous  and  melts  at  125 — 135°.  When  the  base  is  treated 
with  methyl  iodide  and  the  product  boiled  with  sodium  ethoxide  solu¬ 
tion,  there  is  formed  a -phenyldihydrothebenol  methyl  ether , 

CHICH — C-CHICH-CICH-CHPh-C — CL 
1  11  I  11  NCH0, 

OMe*C:C(OMe)-C - - — CH - - — C'CKf  2’ 

which  %  is  formed  also  by  the  action  of  methyl  iodide  and  sodium 

ethoxide  on  phenyldihydrothebenol ;  it  crystallises  from  alcohol  in 

hexagonal  prisms,  melts  at  114 — 115°,  and  is  optically  inactive.  When 

heated  over  its  melting  point,  the  a-methyl  ether  changes  into  the 

ft-methyl  ether, 

CHICH — C*CHICH*C*CH2*CHPlrC - CL  ^TT. 

OMe-CI  C(OMe)-C - - - C - - - OCH2^  2’ 

which  is  formed  also  when  the  a-isomeride  is  boiled  with  amyl 
alcohol  or  heated  with  acetic  anhydride  and  sodium  acetate  in  a  sealed 
tube  at  100°;  it  crystallises  in  rhombic  plates,  melts  at  123 — 124°,  and 
is  optically  inactive.  Both  ethers  form  unstable  additive  compounds 
with  sodium  ethoxide  in  alcoholic  solution,  and  yield  phenyldihydro¬ 
thebenol  when  dried  over  soda-lime  and  treated  with  water. 

Phenyldihydrothebaine  ethyl  ether  methiodide,  C28H3403NI,  is  formed 
when  phenyldihydrothebaine  is  treated  with  sodium  ethoxide  and 
ethyl  iodide  in  alcoholic  solution  on  the  water-bath  and  the  oily  pro¬ 
duct  boiled  with  methyl  iodide  and  a  small  quantity  of  alcohol  in  a 
reflux  apparatus  ;  it  crystallises  from  dilute  alcohol  in  long  prisms, 
melts  at  209—210°,  and  when  boiled  with  concentrated  sodium  ethoxide 
solution  yields  dephenyl-N-methyldihydrothebaine  ethyl  ether,  which  is  a 
viscid  oil  with  blue  fluorescence,  is  soluble  in  acids,  and  on  digestion 
with  methyl  iodide  and  a  small  quantity  of  alcohol  yields  the  meth¬ 
iodide,  C29H3603NI.  This  crystallises  in  white  plates,  melts  at 
247 — 248°,  and  when  digested  with  sodium  ethoxide  solution  yields  an 
amine  and  phenyldihydrothebenol  ethyl  ether, 

CHICH—  C-CHICH-CICH-CHPh-C - O 

OMe-C:C(OEt)-C - CH - C-CH/'*  2’ 

which  is  formed  also  by  the  action  of  sodium  ethoxide  and  ethyl  iodide 
on  phenyldihydrothebenol,  crystallises  in  long,  flat  prisms,  and  melts 
at  97 — 98°.  When  boiled  with  acetic  anhydride  and  sodium  acetate, 
phenyldihydrothebaine  forms  an  acetyl  derivative,  Co7H2904N,  which 
forms  a  granular  mass,  sinters  at  65 — 70°,  melts  at  92°,  and  forms  a 
methiodide ,  C28H3204HI ;  this  crystallises  in  short,  stout  prisms  and 
melts  at  202 — 203°. 

When  boiled  with  hydriodic  acid  of  sp.  gr.  1  *7,  phenyldihydro¬ 
thebaine  hydriodide  yields  methyl  iodide  and  the  hydriodide  of  nor- 
phenyldihydrothebaine,  which  crystallises  from  water  in  matted 
needles  and  melts  at  about  185 — 190°  ;  the  hydrochloride , 

C23H2303N,HCla 
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formed  by  the  action  of  hydrochloric  acid  of  sp.  gr.  1*19  in  a  sealed 
tube  at  100°,  crystallises  in  matted,  white  needles,  sinters  at  190 — 200°, 
and  decomposes  at  200 — 220°.  The  free  base , 

ch:ch--c-ch-ch-ch/(?h  chph 

I  II  I  O  TT  I 

OH-C:  C(OH)-C - - CHS  V3  ?  /C-OH 

CHICH— C-CHICH-CH/?11  NCH 

or  oh-c:c(oh)-c - 6hx?3h>VW  crystallises  from 

v  ’  CPh — x 

hot  water  in  matted  needles,  sinters  at  120 — 125°,  forms  crystalline 
salts  with  sulphuric  and  acetic  acids,  and  dissolves  in  aqueous  sodium 
hydroxide,  yielding  an  odour  of  benzaldehyde.  When  digested  with 
sodium  ethoxide  and  methyl  iodide  in  alcoholic  solution,  dihydrothe- 
baine  methiodide  (Freund  and  Holthof,  Abstr.,  1899,  i,  307)  forms  the 
methiodide  of  dihydrothebaine  methyl  ether,  C21H2803NI,  which  crys¬ 
tallises  in  leaflets,  melts  at  192°,  is  insoluble  in  aqueous  alkali  hydr¬ 
oxides,  and  when  boiled  with  30  per  cent,  aqueous  potassium  hydroxide 
yields  cfe-N -methyldihydrothebaine  j  this  is  converted  by  digestion  with 
methyl  iodide  in  ethereal  solution  into  the  crystalline  methiodide ,  which, 
when  boiled  with  30  per  cent,  aqueous  potassium  hydroxide,  yields 
methylthebaol  ‘  this  is  identified  by  conversion  into  its  picrate,  melting 
at  110 — 112°  (Pschorr,  Seydel,  and  Stohrer,  Abstr.,  1903,  i,  167; 
Vongerichten,  ibid.,  i,  168). 

The  formulae  given  for  the  substances  described  in  this  paper  are 
derived  from  the  formula 


rcrr _ ,,/OH. CHS,,*-, _ 

0HOOi±  U;.n nir/Ui  \ 

ND(OMe)IC\  bH>C-CH2*CH2-NMe-^CH, 

"°  xO(OMe)  ==  CH/ 

suggested  by  the  author  for  thebaine ;  the  relation  of  this  to  the  con¬ 
stitutions  of  codeine  and  methylmorphimethine  and  their  derivatives  is 
discussed.  G.  Y. 


Thebainone :  a  Ketone  obtained  by  Reduction  of  Thebaine. 

Robert  Pschorr  (Ber.,  1905,  38,  3160 — 3170). — Thebainone, 

Ci8H2i03N,  is  formed  by  heating  thebaine  with  stannous  chloride  and 
hydrochloric  acid  in  a  sealed  tube  at  100°;  it  crystallises  from  methyl 
alcohol  (with  CH40)  in  yellow  prisms  melting  at  115 — 118°  (corr.),  or 
from  water  in  colourless  scales  melting  at  89 — 90°  (corr.).  It  is  easily 
soluble  in  acetone,  alcohol,  chloroform,  ethyl  acetate,  or  benzene,  less 
so  in  methyl  alcohol,  and  only  sparingly  so  in  ether  or  hot  water ;  the 
aqueous  solution  is  yellow,  has  a  slight  alkaline  reaction,  becomes 
almost  colourless  when  slightly  acidified,  and  on  evaporation  yields  a 
yellow,  resinous  mass  which  is  easily  soluble  in  water.  The  sodium 
derivative,  C18H20O3NRa,  crystallises  in  glistening,  yellowish-red 
plates  and  forms  a  red,  aqueous  solution ;  the  picrate, 

c18h21o3n,c6h8o7n8, 

crystallises  in  yellow  prisms,  melts  at  250 — 253°  (corr.),  and  is  easily 
decomposed  by  ammonia.  The  oxime,  C18H22OgN2,  crystallises  from  a 
mixture  of  ethyl  acetate  and  light  petroleum  in  colourless  prisms  melt- 
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ing  at  200 — 201°  (corr.),  or  from  methyl  alcohol  in  yellow  needles  con¬ 
taining  CH40 ;  the  semicarbazone ,  C19H2403lSr4,  crystallises  in  colourless 
needles  and  melts  at  227°  (corr.) ;  the  phenylhydrazone  is  not  crystal¬ 
line  ;  the  methiodide ,  C19H24OqNI,  crystallises  in  colourless  prisms  and 
melts  at  255 — 256°  (corr.).  The  acetyl  derivative,  C20H23O4N,  crystal¬ 
lises  in  small  prisms  and  melts  at  100 — 101°  (corr.) ;  the  methiodide  of 
the  acetyl  derivative,  C21H2604NI,  crystallises  from  the  concentrated 
alcoholic  solution  in  colourless  prisms  and  melts  at  223 — 225°  (corr.) ; 
the  semicarbazone  of  acetylthebainone  crystallises  from  ethyl  acetate  in 
colourless  needles  and  melts  at  249°  (corr.) ;  the  phenylhydrazone , 
C2fiH9903N3,  forms  yellow  prisms  and  melts  at  225 — 226°  (corr.). 

Thebainol,  C18H2303N,  is  obtained  when  the  ketone  is  reduced  with 
sodium  amalgam  in  dilute  sodium  hydroxide  solution ;  it  crystallises 
from  its  concentrated  methyl-alcoholic  solution  in  colourless,  prismatic 
needles,  and  melts  at  54 — 55°  or,  after  fusion  in  a  vacuum  and  re- 
solidification,  at  76 — 78°  (corr.). 

Thebainone  methyl  ether  (methylthebainone),  ClgH2303N,  can  be  pre¬ 
pared  by  treating  the  ketone  with  diazomethane  in  ethereal  alcoholic 
solution ;  it  crystallises  from  methyl  alcohol  in  slightly  yellow, 
prismatic  plates  and  melts  at  156°  (corr.).  The  action  of  methyl  iodide 
on  the  ketone  or  its  methyl  ether  in  sodium  methoxide  solution  leads  to 
the  formation  of  methylthebainone  methiodide ,  C20H26O3NI,  which 
crystallises  in  hexagonal  leaflets  and  melts  at  256°  (corr.).  When 
warmed  with  30  per  cent,  aqueous  sodium  hydroxide,  this  yields  methyl- 
thebainonemethine ,  C20H25O3l!!4,  which  crystallises  from  a  mixture  of 
ether  and  light  petroleum  in  slender,  yellow  needles,  and,  after  being 
dried  at  90°  in  a  vacuum,  melts  at  65 — 66°  (corr.).  The  methiodide , 
C2iH2803NI,C2H60,  crystallises  from  its  ethereal-alcoholic  solution  in 
glistening,  yellow  needles,  loses  C2H60  at  100°,  and  melts  at  171 — 172° 
(corr.).  The  semicarbazone  of  methylthebainonemethine, 

c21h28o3n4)c2h6o, 

crystallises  in  long,  yellow,  hexagonal  leaflets,  sinters  at  85°,  and  melts 
at  107  — 108°  (corr.),  or,  after  losing  C2H60  at  90°  in  a  vacuum,  at 
126 — 127°  (corr.).  The  hydrochloride  of  methylthebainonmethine 
oxime,  C20H26O3N2,HCl,  formed  by  the  action  of  hydroxylamine 
hydrochloride  and  sodium  acetate  on  the  ketone  in  acetic  acid  solution, 
crystallises  in  yellow  prisms,  melts  at  271 — 272°  (corr.),  and  on  treat¬ 
ment  with  aqueous  potassium  carbonate  yields  an  amorphous  base 
which  is  easily  soluble  in  the  usual  organic  solvents. 

To  explain  the  formation  of  a  ketone  on  reduction  of  thebaine,  the  author 

CH:CH*C  -CH2-  CH - NMe*CH2 

suggests  the  formulae  OMe*C~C — C — C— C - CH*CH2  and 

6 - CH*C(OMe):CH 

Thebaine. 

ch:  ch-c  •  ch2— ch— nm6  ■  ch2 

OMe*C:C(OH)‘C — C=  C - CH-CH2 

CH—  CO— CH2 

Thebainone. 


G.  Y. 
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Thebainone  from  Codeinone.  Ludwig  Kuorr  ( Ber .,  1905,  38, 
3171,  Compare  preceding  abstract). — Thebainone  is  formed  by 
reduction  of  codeinone  with  stannous  chloride  and  hydrochloric  acid  in 
a  sealed  tube  at  100°;  it  is  a  dihydrocodeinone  isomeric  with  codeine. 

G.  Y. 

Decomposition  Products  of  Thebainone.  Ludwig  Knorr  and 
Robert  Pschorr  (Ber.,  1905,  38,  3172 — 3181.  Compare  preceding 

C  H 

abstracts). — Thebainone,  OMe’C14H10O(OH)<^  i  4,  stands  between 

-IN  ivie 

.cjr 


codeinone,  0Me*C14H902<^. 


i  * 


on  the  one  hand,  and  morphothe- 


‘Me  ’ 

baine,  OMe*C14H^(OH)2<^^.  4,  and  thebinine, 

OMe-C14H6(OH)2-C2H4-NHMe, 

on  the  other.  It  resembles  the  last  two  in  the  presence  of  a  hydroxyl 
group  in  the  place  of  the  indifferent  oxygen  atom  of  the  opium  alkaloids, 
but  differs  from  them  in  its  degree  of  reduction. 

A  table  is  given  showing  the  most  important  decomposition  products 
of  the  opium  alkaloids  and  their  derivatives,  and  the  following  con¬ 
clusions  are  drawn  as  to  the  constitutions  of  morphine,  codeine,  and 
thebaine  :  (1)  they  are  derivatives  of  3  : 6-dihydroxyphenanthrylene 

I - 0 - 1 

. ,  OH-C=OC - OC— OOH  . 

oxlde’  ch:ch-c-ch:ch-c-ch:ch  ;  in  codeine  one’  and  in 

thebaine  two  of  the  hydroxyl  groups  are  methylated.  (2)  The  group 
,C2H4#NMe'  is  attached  to  the  phenanthrene  nucleus  as  a  side  ring  ;  it 
remains  to  be  determined  whether  as  the  group  *CH2*CH2*NMe*  or  as 
•CHMe’Me'j  but  the  constitution  of  papaverine, 

OMe-C:CH*C-C[CH2-C6H3(OMe)2]:N 

OMe-CiCH-C-CH -  ~~CH, 

N 


points  to  the  structure 


ii 


/  for 


the  nucleus  of  the  mor- 


iii 


\_/  _ 

phine  alkaloids.  (3)  So  far  as  is  known  at  present,  morphine  is 

3  :  6-dihydroxy-8  :  9(l)-ethylenemethylaminohexahydrophenanthrylene 

4  : 5-oxide,  the  rings  II  and  III  of  the  phenanthrene  nucleus  being 
reduced,  whilst  I  remains  as  a  benzene  ring  ;  codeine  is  6-hydroxy- 
3-methoxy-8  :  9('l)-ethylenemethylaminohexahydrophenanthrylene  4  :  5- 
oxide  ’  and  thebaine,  3  :  6-dimethoxy-8  :  9(l)-ethylenemethylamino- 
phenanthrylene  4  : 5-oxide. 

When  heated  with  acetic  anhydride  at  170 — 180°  for  48  hours, 
methylthebainonemethine  yields  dimethylmorphol  melting  at  43 — 44°, 
and  dimethylhydroxyethylamine.  This  shows  that  the  formation  of 
alcohol  bases  is  not  dependent  on  a  linking  of  the  group  •C2H4*l!sMe*, 
by  means  of  an  oxygen  atom,  to  the  phenanthrene  nucleus,  but  may 
take  place  by  solution  of  a  carbon  union. 

Methylthebainonemethine  is  decomposed  by  sodium  ethoxide  in 
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alcoholic  solution  at  150 — 160°  with  formation  of  a  resinous  phenan- 
threne  derivative  and  dimethylethylamine,  which  forms  an  auri- 
chloride  melting  at  220°  and  a  platinichloride  decomposing  at  about 
240°  (compare  Skraup  and  Wiegmann,  Abstr.,  1889,  1018). 

The  base  obtained  on  treating  methylthebainonemethine  methiodide 
with  silver  oxide  decomposes  at  150 — 160°,  with  formation  of  a 
phenanthrene  derivative  and  trimethylamine.  G.  Y. 

Complex  Molybdenum  Thiocyanates.  Julius  Sand  and  O. 
Burger  ( Ber .,  1905,  38,  3384 — 3389). — When  a  solution  of  ammonium 
molybdate  and  ammonium  thiocyanate  is  reduced  electrolytically  and 
the  resulting  liquid  extracted  with  ether,  all  the  red  colouring  sub¬ 
stances  pass  into  the  latter  ;  on  adding  pyridine,  molybdenumdipyri- 
dinetetraihiocyanate ,  Mo[(C5H5N)2(SCN)4],  is  obtained  in  the  form  of 
dark  brownish-red,  feathery  aggregates  of  crystals.  When  the  fore¬ 
going  red  solution  is  extracted  with  amyl  alcohol  and  a  large  excess 
of  pyridine  is  added,  the  hexathiocyanate , 

Mo(C5H5N,HONS)a(CfiHBN)4(ONS)4, 
is  obtained  ;  it  crystallises  in  well-formed,  bright  yellow  plates  and 
melts  at  115°. 

Molybdenumtetraquinolinetetrathiocyanate ,  Mo(C9H7N)4(CNS)4,  ob¬ 

tained  by  adding  quinoline  to  the  ethereal  extract  of  the  foregoing 
reduced  solution,  forms  beautiful,  brown ish-violet  crystals. 

Molybdenumhexapyridinedecachloridey  Mo(C5H5N,HC1)6C14,  is  ob¬ 
tained  bypassing  hydrogen  chloride  into  a  solution  of  molybdenumdipyri- 
dinetetrathiocyanate  in  acetone  ;  it  forms  yellowish-green,  hygroscopic 
crystals.  The  probable  relationship  of  the  foregoing  substances  is 
discussed.  W.  A.  D. 

Dinitrophenylpyridinium  Chloride  and  its  Transformation 
Products.  IV.  The  Action  of  Aliphatic  Amines  on  Dinitro¬ 
phenylpyridinium  Chloride.  Theodor  Zincke  and  W.  Wurker 
(Annalen,  1905,  341,  365 — 379.  Compare  Abstr.,  1904,  i,  921). — 
The  aliphatic  amines  differ  from  the  aromatic  amines  in  their  behaviour 
towards  dinitrophenylpyridinium  chloride.  Amorphous  substances 
which  yield  red  hydrochlorides  are  at  first  formed,  dinitroaniline  not 
beiog  eliminated.  Prolonged  treatment,  however,  causes  the  forma¬ 
tion  of  dinitroaniline  and  quaternary  pyridinium  salts.  The  red  salts 
are  related  to  the  substances  produced  by  the  action  of  alkalis  and 
phenylhydrazine  on  the  pyridinium  compound.  These  red  salts  are 
represented  by  the  formula  [C6H3(N02)2#C5NH5]*NHAlk,HCl;  they  are 
decomposed  by  aniline  with  the  formation  of  the  dianilide  (compare 
Abstr.,  1904,  i,  923).  When  heated  with  hydrochloric  acid,  dinitro¬ 
aniline  is  formed,  and  a  pyridinium  salt,  C5NH5 AlkCl,  in  the  case  of 
the  compounds  of  primary  amines.  The  products  obtained  from 
secondary  amines  are  decomposed  to  a  much  greater  extent  by  hydro¬ 
chloric  acid.  Primary  aliphatic  amines  do  not  yield  compounds  corre¬ 
sponding  with  the  dianilides.  Secondary  amines,  on  the  other  hand, 
give  such  compounds,  which,  however,  are  unstable. 

The  methylamine  compound, 

CGH3(N02)2,]Sr:CH,CH:CH’CH:cn*NH2MeCl, 
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prepared  by  addition  of  10  per  cent,  aqueous  methylamine  to  a  solution 
of  dinitrophenylpyridinium  chloride,  followed  by  addition  of  hydro¬ 
chloric  acid,  crystallises  in  intensely  red  leaflets,  melting  and  decom¬ 
posing  at  120 — 121°.  The  platinichloride  is  a  pale  red,  crystalline 
powder,  melting  and  decomposing  at  150°.  The  free  base  is  a  dark 
brown  precipitate.  The  ethylamine  compound,  C13H1504N4C1,  forms 
red,  metallic  needles  melting  and  decomposing  at  105°;  the  ethylenedi - 
amine  compound  melts  and  decomposes  at  131 — 133°.  Methylpyridinium 
chloride,  C5NH5MeCl,  prepared  by  heating  the  methylamine  derivative 
with  hydrochloric  acid,  or  directly  from  dinitrophenylpyridinium 
chloride,  forms  a  mercurichloride ,  which  crystallises  in  needles  melting 
and  decomposing  at  189 — 191°.  The  platinichloride ,  (C5NH5Me)2PtCJ6, 
crystallises  in  orange-yellow  leaflets  melting  at  203 — 204°. 

The  dimethylamine  compound, 

C6H3(N02)2*N!CH*CH!CH*CH!CH*NHMe2Cl, 
prepared  in  the  same  manner  as  the  methylamine  compound,  crystal¬ 
lises  in  pale  yellow  needles  melting  and  decomposing  at  116 — 117°; 
the  platinichloride  is  a  brick-red,  crystalline  powder.  The  diethylamine 
compound  crystallises  in  red  needles  melting  and  decomposing  at  170°. 
The  piperidine  compound, 

C6H3(N02)2-N:CH-CH:CH-CH:CH*C5NHnCl, 
crystallises  in  red  needles  melting  and  decomposing  at  126 — 128°;  the 
platinichloride  is  a  dark  red,  crystalline  powder  melting  and  decom¬ 
posing  at  179 — 180°.  With  excess  of  dimethylamine,  the  dinitrophenyl¬ 
pyridinium  chloride  yields  a  compound , 

NMe2-CH:CH-CH:CH-CH:NMe2Cl, 
the  platinichloride  of  which  crystallises  in  orange-red  plates  melting 
and  decomposing  at  153 — 154°.  The  mercurichloride  is  a  pale  yellow 
precipitate  and  the  stannochloride  a  pale  brown  precipitate,  while  the 
double  salt  with  cadmium  sulphate  crystallises  in  yellow  needles. 
Excess  of  piperidine  produces  a  compound , 

c5nh10*ch:ch-ch:ch-ch:c5nh10ci, 

which  forms  a  mercurichloride ,  C15H25N2Cl,HgCl2,  as  a  yellow,  crystal¬ 
line,  unstable  precipitate  melting  and  decomposing  at  183°. 

K.  J.  P.  O. 


A  New  Metbyleneindoline  Base.  Artur  Konschegg  (Monatsh., 
1905,  20,  931 — 937.  Compare  Brunner,  Abstr.,  1896,  i,  169,  253  ; 
1900,  i,  360). — The  p -tolylhydrazone  of  methyl  fsopropyl  ketone  forms 
a  slightly  yellow  oil,  which  boils  at  164°  under  30  mm.  pressure  and 
rapidly  becomes  red  on  exposure  to  air.  When  treated  with  an  alcoholic 
solution  of  stannous  chloride  and  hydrochloric  acid  after  eight  days  at 
the  ordinary  temperature,  warmed  on  the  water-bath,  and  finally  precipi¬ 
tated  with  ether  and  hydrogen  chloride,  the  hydrazone  yields  the  stan¬ 
nochloride  of  3:3:  5-trimethyl- 2-methyleneindoline.  The  base , 

C6H3Me<™!!>C:CH2J 

forms  a  red,  aromatic  oil,  which  boils  at  170°  under  30  mm.  pressure 
and  is  readily  soluble  in  alcohol,  ether,  or  acids.  The  picrate , 
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crystallises  in  slender,  yellow  needles  and  melts  at  195°;  the  mercuri- 
chloride  crystallises  in  long  needles  ;  the  platinichloride , 

(C12HI5N)2,H?PtCl6, 

forms  a  bronze-red  powder ;  the  ferrichloride  is  obtained  as  an  oil. 
With  potassium  nitrite  and  dilute  sulphuric  acid,  the  base  forms  an 
oily  nilrosoamine ,  which  gives  Liebermann's  reaction.  The  acetyl 
derivative  crystallises  from  light  petroleum  and  is  hydrolysed  by  boiling 
20  per  cent,  aqueous  sodium  hydroxide  ;  the  aqueous  solution  yields 
a  residue  which  gives  the  cacodyl  reaction.  The  benzoyl  derivative 
crystallises  from  dilute  alcohol  in  thread-like  needles. 

Plancher's  supposed  2:3:  3-trimethylindolenine  (Abstr.,  1898,  i,  536) 
is  3  :  3-dimethyl-2-methyleneindoline.  G.  Y. 

Action  of  Bromine  on  Chloroindole  and  of  Sulphuryl  Chloride 
on  Scatole.  Girolamo  Mazzara  and  Alessandro  Borgo  ( Gazzetta, 
1905,  35,  ii,  326 — 333.  Compare  following  abstract). — The  constitu¬ 
tion  of  the  compound  formed  by  the  action  of  sulphuryl  chloride 
(1  mol.)  on  indole  (1  mol.)  is  proved  by  treating  it  with  bromine 
(1  mol.),  which  converts  it  into  2~chloro-3-bromo-indolei  C8NH5ClBr ; 
this  compound  crystallises  from  light  petroleum  in  faintly  yellow, 
shining  scales  turning  brown  at  85°  and  softening  and  decomposing  at 
92° ;  it  dissolves  in  dilute  potassium  hydroxide  solution  and  in  concen¬ 
trated  sulphuric  acid,  to  which  it  imparts  an  intensely  green  colour. 
When  heated,  in  methyl-alcoholic  solution,  with  alcoholic  potassium 
hydroxide  and  methyl  iodide,  it  yields  2-chloro-3-bromo-I-methylindole, 
C8NH4MeClBr,  which  crystallises  from  aqueous  alcohol  in  slender, 
silky  needles  melting  at  59°,  and  dissolves  in  the  cold  in  concentrated 
sulphuric  acid,  giving  it  a  yellow,  and  later  a  green  coloration. 

2-Chloro-3-methylindole ,  C8NH5MeCl,  prepared  by  the  action  of 
sulphuryl  chloride  (1  mol.)  on  scatole  (1  mol.),  crystallises  from  light 
petroleum  in  small,  white  leaflets  readily  turning  yellow,  even  in 
presence  of  the  solution,  and  melts  at  112°;  it  has  an  intense,  rather 
pleasing  odour  and  is  soluble  to  a  slight  extent  in  water  and  more 
readily  in  concentrated  sulphuric  acid,  to  which  it  imparts  a  pale  yellow 
coloration.  T.  H.  P. 

Action  of  Sulphuryl  Chloride  on  Indole.  Girolamo  Mazzara 
and  Alessandro  Borgo  ( Gazzetta ,  1905,  35,  ii,  320 — 326.  Compare 
this  vol.,  i,  827). — Sulphuryl  chloride  acts  on  indole  with  apparent 
formation  of  monochloroindole,  which  could  not  be  purified,  as  it 
readily  changes  into  oxindole.  The  latter  separates  from  light  petro¬ 
leum  in  long  needles  or  prisms  melting  at  1 25°,  which  is  some  5°  higher 
than  the  melting  points  given  by  Baeyer  and  Knop  ( Annalen ,  1866, 
140,  29)  and  by  Konig  and  Reissert  (Abstr.,  1899,  i,  457).  Oxindole 
can  only  be  formed  by  the  action  of  water  on  2 -chloroindole,  but  all 
attempts  to  separate  the  latter  from  the  other  products  of  the  action 
of  sulphuryl  chloride  on  indole  have  been  unsuccessful.  T.  H.  P. 

Introduction  of  Benzoyl  Groups  into  Tertiary  Cyclic  Bases. 

II.  Arnold  Reissert  ( Ber .,  1905,  38,  3415—3435.  Compare  this 
vol.,  i,  472). — The  substance  formed  by  the  action  of  benzoyl  chloride 
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and  sodium  hydroxide  on  quinoline,  and  supposed  to  be  2-hydroxy- 1- 
benzoyl-1  :  2- dihydroquinoline  (loc.  cit.),  is  really  o-benzoylaminocinnam- 
aldehyde ,  NHBz’CgH^CHICH^CHO.  With  hydroxylamine,  it  gives 
the  oxime,  NHBz’C6H4*CH!CH*CliIN’OH,  which  crystallises  from 
methyl  or  ethyl  alcohol  in  small  needles  and  melts  and  decomposes 
at  170 — 171°.  The  phenylhydrazone , 

NHBz*C6H4*CH:CH*CH:N2HPh, 

crystallises  from  glacial  acetic  acid  in  small,  yellow  needles  and  melts 
at  183—184°. 

o -Benzoylaminocinnamylideneaniline, 

NHBz  •  C6H4  *  CH I C  H  •  CH I  NPh, 

prepared  by  the  action  of  aniline  on  the  aldehyde,  crystallises  from 
alcohol  in  pale  yellow  needles  and  melts  at  144 — 145°;  on  prolonged 
boiling  with  alcohol,  it  is  decomposed,  giving  benzanilide  and  quinoline. 
o-Benzoylaminocinnamaldehyde  does  not  interact  with  methylaniline. 

o -Benzoylaminocinnamic  acid,  NHBz*C6H4‘CHICH*C09H,  prepared 
by  oxidising  the  aldehyde  with  silver  oxide  in  presence  of  sodium 
hydroxide  in  alcohol,  crystallises  from  alcohol  in  small,  flat  needles  and 
melts  and  decomposes  at  262w;  it  is  identical  with  the  substance  pre¬ 
pared  by  benzoylating  o-aminocinnamic  acid,  and  on  hydrolysis  with 
hydrochloric  acid  at  160 — 180°  gives  benzoic  acid  and  carbostyril. 
The  substance  formerly  described  as  o-benzoylaminocinnamic  acid 
(Walter,  Abstr.,  1892,  881)  and  prepared  by  the  oxidation  of 
A-benzoyltetrahydroquinaldine,  has  apparently  another  structure 
(perhaps  l-benzoylhydroindole-2-car  boxy  lie  acid, 

C6H4<°^>CH-C02H), 

as  on  hydrolysis  it  gives  benzoic  acid,  carbon  dioxide,  indole,  and 
hydrogen. 

o -Benzoylamino-fi-phenylpTojnonic  acid,  NHBz*CGH4*CH2*CH2*C02H, 
prepared  by  reducing  o-benzoylaminocinnamic  acid  with  sodium 
amalgam  and  benzoylating  the  product  (o -amino- /3-phenylpropionic  acid) 
in  alkaline  solution,  forms  small,  soft  crystals  and  melts  indefinitely  at 
153—170°. 

On  warming  o-benzoylaminocinnamaldehyde  with  alcoholic  potassium 
hydroxide,  an  acid  is  formed  according  to  the  equation  2C16H1802N  + 
H20  =  C32H2805N2  ;  on  precipitating  with  hydrochloric  acid,  the  lactone, 
C32H2604N2,  is  obtained,  which  crystallises  from  acetone  in  small,  hard, 
very  white  crystals  and  melts  at  268 — 269°.  The  sodium  salt, 

^32^-27  ^5-^ 

and  silver  salt,  C32H2y06N2Ag,  of  the  acid  were  prepared.  On  heating 
the  lactone  with  concentrated  hydrochloric  acid  at  160 — 170°,  a  base, 
Ci8Hi6ON2,  is  formed  which  gives,  on  benzoylation,  a  benzoyl  derivative, 
C25H20O2lSr2 ;  this  crystallises  from  acetic  acid  in  small  prisms,  sinters 
at  15&°,  and  decomposes  at  174°.  The  probable  nature  of  the  foregoing 
substances  is  discussed. 


When  isoquinoline  is  caused  to  interact  with  benzoyl  chloride  and 
potassium  cyanide  at  the  ordinary  temperature,  l-cyano-2-benzoyl-l  :  2- 

GTf — ~ — CTT 

dihydroisoquinoline.  x  l_  is  formed  ;  it  crystal- 

*  6  4^C(NBz)-CH-0]Sr,  9  J 

lises  from  alcohol  in  small,  colourless  prisms,  melts  at  125 — 126°,  and  is 
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decomposed  by  concentrated  hydrochloric  acid  at  the  ordinary  tempera¬ 
ture,  giving  a  mixture  of  iso quinaldic  acid  (isoquinoline-l-carboxylic 
acid)  and  its  amide .  The  former  separates  from  benzene  in  compact, 
yellow  crystals,  melts  and  decomposes  at  161°  ;  the  latter  crystallises 
from  benzene  in  small  needles  and  melts  at  168 — 169°.  Two  other 
substances ,  the  one  melting  at  151°,  the  other,  Cg4H23ON3,  at  123 — 124°, 
are  produced  in  small  quantity  at  the  same  time. 

When  benzthiazole  in  aqueous  suspension  is  acted  on  by  benzoyl 
chloride  and  sodium  hydroxide,  a  mixture  of  1 -phenylbenzthiazole  and 
dibenzoyl-o-aminothiophenolj  NHBz’C6H4*SBz,  is  obtained  ;  the  latter 
crystallises  from  alcohol  in  thin  needles,  melts  at  154 — 155°,  and  when 
boiled  with  10  per  cent,  sodium  hydroxide  gives  oo'-diaminodiphenyl 
disulphide.  It  is  probable  that  the  foregoing  products  are  formed  in 

accord  with  the  equations :  I.  C6H4<C^^CH  +  PlvCOOH  = 

CHO-S-C6H4-N:CPh*OH-CHO*S-C,H4*lSrH*COPh. 

II.  CHO-S-C6H4-NH*COPh  +  H20  -  SH-C6H4-NH*COPh  +  H*C02H. 

III.  SH-C0H4-N:CPh-OH  =  H20  +  C6H4<® >CPh. 

Pyridine  and  acridine  could  not  be  made  to  interact  with  benzoyl 
chloride  in  presence  of  either  sodium  hydroxide  or  potassium  cyanide. 

W.  A.  D. 

Dihydroxyacridone  and  its  Derivatives.  W.  Baczynski  and 
Stefan  von  Niementowski  ( Ber .,  1905,  38,  3009 — 3017.  Compare 
Niementowski,  Abstr.,  1896,  i,  261), — 2  : 4 -Dihydroxyacridone  and  its 
anilide  are  formed  along  with  hydroxyquinacridone  when  anthranilic 
acid  and  phloroglucinol  are  heated  together  at  170 — 190°  for  half  an 
hour.  On  extraction  of  the  product  with  boiling  acetone,  2  :  4-di- 
hydroxyacridone  and  its  anilide  dissolve,  the  former  crystallising  out 
first  on  concentration  of  the  solution, 

_ CH — C«QH 

2  -A-Dihydroxyacridone,  ,  may  be  ob- 

tained  from  the  reaction  product  also  by  extraction  with  boiling 
aqueous  sodium  hydroxide,  and  is  then  purified  by  means  of  its  sodium 
derivative ;  it  crystallises  in  canary-yellow,  nodular  aggregates  of 
needles,  melts  at  370°,  is  easily  soluble  in  acetone,  less  so  in  methyl  or 
ethyl  alcohol,  ethyl  acetate,  or  glacial  acetic  acid,  and  only  sparingly 
so  in  boiling  water,  has  marked  acid  properties,  and  is  easily 
soluble  in  aqueous  ammonia  or  alkali  hydroxides,  but  insoluble  in 
dilute  acids.  The  sodium  derivative,  C13H803N]Sra,5H20,  crystallises 
in  slender,  glistening,  yellow  needles,  dyes  silk  yellow,  and  is  decom¬ 
posed  by  carbon  dioxide  in  aqueous  solution.  The  acetyl  derivative, 
C13H803NAc,  formed  by  boiling  2  :  4-dihydroxyacridone  with  acetic 
anhydride  and  sodium  acetate,  separates  from  ethyl  acetate  in  stout 
yellow  crystals,  softens  at  195°,  melts  at  200°,  is  more  soluble  than 
the  dihydroxyacridone  in  organic  solvents,  dissolves  readily  in  aqueous 
alkali  hydroxides,  sparingly  in  ammonia,  and  is  insoluble  in  dilute 
acids ;  it  is  very  stable  towards  hydrolysing  agents.  The  benzoyl 
derivative,  C20H13O4lSr,  formed  by  the  Schotten-Baumann  method, 
crystallises  in  glistening,  greenish-yellow,  thin  leaflets  and  melts  at 
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295 — 297°.  The  action  of  methyl  iodide  on  the  sodium  derivative  of 
2  : 4-dihydroxyacridone  in  methyl-alcoholic  solution  at  150°  leads  to 
the  formation  of  two  monomethyl  ethers.  The  a -methyl  ether , 
C14Hn03N,  crystallises  in  spherical,  chocolate-coloured  aggregates, 
sinters  at  190°,  melts  at  203°,  and  is  moderately  soluble  in  hot  alcohol, 
acetone,  aqueous  ammonia,  or  alkali  hydroxides.  The  fi-methyl  ether 
crystallises  in  glistening,  yellow,  thin  leaflets,  sinters  at  235°,  melts 
and  decomposes  at  252°,  and  is  more  soluble  than  the  a-isomeride  in 
organic  solvents. 

The  action  of  a  large  excess  of  methyl  sulphate  on  2  :  4-dihydroxy¬ 
acridone  leads  to  the  formation  of  the  /j-monomethyl  ether  and  2  :  4 -di- 
methoxyacridoney  C15H]303N,  which  crystallises  in  green,  nodular 
aggregates,  becomes  a  dull  green  at  225°,  and  melts  and  decomposes 
at  286 — 287° ;  it  is  in  general  less  soluble  than  the  /?-,  but  more  so 
than  the  a-monomethyl  ether. 

a-Nitro-2  :  k-dihydvoxyacridone ,  C13H805N2,  is  formed  by  the  action 
of  boiling  dilute  nitric  acid  on  2  : 4-dihydroxyacridone ;  it  separates 
from  organic  solvents  in  yellow  crystals,  melts  and  decomposes  at 
257°,  and  is  soluble  in  aqueous  alkali  hydroxides,  ammonia,  or  mineral 
acids. 

(3-Nitro- 2  :  i-dihydroxyacridone,  formed  by  the  action  of  nitric  acid 
of  sp.  gr.  1'55  at  0 — 3°  on  2  :  4-dihydroxyacridone,  separates  from 
acetone  in  dark  brown  crystals,  becomes  green  at  180°,  melts  and  de¬ 
composes  at  268°,  and  is  soluble  in  aqueous  alkali  hydroxides  or 
ammonia,  but  only  sparingly  so  in  dilute  acids. 

The  anilide,  C19H1402N2,  crystallises  in  metallic,  yellow,  microscopic 
leaflets,  melts  at  269 — 270°,  is  easily  soluble  in  methyl  or  ethyl  alcohol, 
acetic  acid  or  acetone,  and  yields  aniline  and  2  : 4-dihydroxyacridone 
when  heated  with  concentrated  hydrochloric  acid  at  200°. 

An  isomeric  anilide ,  melting  at  138 — 140°,  is  formed  when  dihydr- 
oxyacridone  is  heated  with  aniline  in  a  sealed  tube  at  200°.  G.  Y. 

a  -Methyl-a-pyrophthalone.  Alexander  Eibner  (Ber.,  1905,  38, 
3353 — 3354.  Compare  Scholze,  this  vol.,  i,  825). — Scholze’s  2-methyl- 
6-pyrophthalone  i3  represented  as  having  the  constitution 

C6H4<co>GH-G6NH2Me, 
and  as  it  is  a  pseudo- acid,  its  sodium  salt  is 

j.  j.  s. 

Derivatives  of  Diacetonalkamines.  IV.  Moritz  Kohn 
( Monatsh .,  1905,  26,  939—949.  Compare  Abstr.,  1904,  i,  378,  932, 
933). — 2-Oxy-4  :  4  ;  6-trimethyl tetrahydro-1  :  3-oxazine, 

n<^CU - NHNnM 

0<'CH  Me-CH,/''  CMe2’ 

is  formed*by  the  action  of  ethyl  chlorocarbonate  on  diacetonalkamine 
in  ethereal  solution,  or  by  treating  the  hydrobromide  of  8-bromo- 
/3-amino-/3-methylpentaoe  (Kahan,  Abstr.,  1897,  i,  494)  with  silver 
carbonate  in  boiling  aqueous  solution  \  it  crystallises  from  a  mixture 
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of  benzene  and  light  petroleum  in  white  leaflets,  melts  at  128 — 131°, 
and  boils  at  about  301°. 


2-Oxy-3  :  4  :  4  :  6-tetramethyltetrahydro-l  :  3-oxazine, 

^CO - NMe\mr 


kCHMe  •  CH, 


>CM( 


formed  by  the  action  of  ethyl  chlorocarbonate  on  methyldiaceton- 
alkamine,  crystallises  from  a  mixture  of  benzene  and  light  petroleum, 
melts  at  84 — 87°,  and  boils  at  about  286°. 

The  action  of  ethylene  oxide  on  diacetonalkamine  in  aqueous 
solution  at  0°,  leads  to  the  formation  of  ethanoldiacetonalkamine  and  an 
extremely  viscid  liquid  of  high  boiling  point  which  may  be  diethanol- 
diacetonalkamine . 


Ethanoldiacetonalkamine ,  OH*  CHMe*CH2* C Me^OT* CH2* C H2* OH, 
forms  a  colourless,  almost  odourless,  viscid  liquid,  boils  at  154 — 155° 
under  13 — 14  mm.  pressure,  and  is  soluble  in  water;  the  platini- 
chloride,  (C8H1902N)2,H2PtCJ6,  is  obtained  as  a  sandy,  crystalline 
powder  or  in  glistening  needles. 

The  action  of  ethylene  oxide  on  methyldiacetonalkamine  in  aqueous 
solution  at  0°  leads  to  the  formation  of  ethanolmethyldiacetonalkamine , 
OH*CHMe*CH2*CMe2*NMe*CH2*CH2*OH,  which  is  obtained  as 
a  colourless,  odourless,  viscid  liquid  boiling  at  146°  under  11  mm. 
pressure  ;  the  platinichloride ,  (C9H2102N)2,H2PtCl9,  forms  an  ochre- 
coloured  precipitate. 

Methyldiacetonalkamine  aurichloride ,  C7Hl7ON,HAuCl4,  melting  at 
101 — 103°,  and  dimethyldiacetonalkamine  aurichloride , 

C8H190]St,HAuC14, 

melting  at  185°,  are  described.  G.  Y. 


Hydroxy-/5-zsohexylamine.  Moritz  Kohn  ( Monatsh .,  1905,  26, 
951 — 958.  Compare  Kohn  and  Lindauer,  Abstr.,  1903,  i,  73). — 
Hydroxy-/3-isohexylamine  is  oxidised  by  chromic  acid  in  boiling 
sulphuric  acid  solution  with  formation  of  acetone,  alanine,  and  acetic 
acid. 

Hydroxy-/3-isohexylamine  and  propaldehyde  condense  at  the  labora¬ 
tory  temperature  to  form  4  :6  \§-trimethyl-2-propyltetrahydro-\  :  3- 


oxazme 


,  which  is  obtained  as  a  colourless, 


CMe2 — CH2 


mobile  liquid  possessing  a  characteristic  ammoniacal  odour  of  spice  ;  it 
boils  at  165 — 168°  under  750  mm.  pressure.  The  platinichloride , 
(C9H19ON)2,H2PtCl6,  forms  sheaves  of  spicular  crystals.  The 
mrfroso-derivative,  C9H1802K2,  is  obtained  as  a  yellow  oil  having  an 
odour  of  musk.  With  benzaldehyde  at  120°,  hydroxy-/5~isohexylamine 
condenses  to  form  2-phenyl-i:  :  6  :  §~trimethyltetrahydro-\  :  3-oxazine, 

^^CMe^  *s  a  colourless  oil,  boiling  at  145 — 146° 

under  13  mm.  pressure.  The  platinichloride,  (C13H19ON)2,H2PtCI6, 
forms  nodular  crystals ;  the  mtfroso-derivative  is  obtained  as  a  viscid 
oil.  When  heated  with  dilute  hydrochloric  acid  in  a  sealed  tube  in 
the  water-bath,  the  oxazine  formed  from  benzaldehyde  and  hydroxy-/!- 
isohexylamine  is  hydrolysed  with  formation  of  its  generators. 

Cr.  Y. 

3  u 
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PhenyKsooxazolone.  Alfred  Tingle  ( Amer .  Chem .  J 1905,  34, 
471 — 472). — PhenyKsooxazolone,  recently  described  by  Posner  (Abstr., 
1905,  i,  577)  was  first  prepared  by  Claisen  and  Zedel  (Abstr.,  1891, 
468)  and  subsequently  by  the  author  (Abstr.,  1900,  i,  544).  E.  G. 

Azoxonium  Compounds.  II.  Friedrich  Kehrmann  (Ber.,  1905, 
38,  2952 — 2962.  Compare  Abstr.,  1901,  i,  484 ;  this  vol.,  i,  949). — The 
action  of  o-aminophenolonphenanthraquinone  in  boiling  benzene  or  alco¬ 
holic  solution  leads  to  the  formation  of  theij/-base,  l 1 0  4  fj 

O 

which  crystallises  in  silvery,  almost  colourless  leaflets,  melts  at  206°, 
is  soluble  in  glacial  acetic  acid,  forms,  in  concentrated  sulphuric  acid, 
a  bluish-violet  solution  which,  on  dilution,  becomes  red  and  finally 

C  H  *C - N 

yellow,  and  forms  the  unstable  yellow  \p-base ,  J  6  4  •  ^>C6H4, 

C6rl4*C(011),U 

as  a  yellow,  flocculent  precipitate,  which  gradually  changes  into 
the  colourless  i^-base.  Phenanthraphenazoxonium  hydrogen  sulphate , 
C  H  *  C - 

I  6  4  II,.  ^>C6H4,  formed  when  the  concentrated  sulphuric 

acid  solution  of  the  i^-base  is  exposed  to  moist  air;  it  separates  in 
glistening,  violet-crystals,  and  when  heated  with  alcoholic  sulphuric 
acid  is  decomposed  into  o-aminoplienol  and  phenanthraquinone. 

C  H  *  C - 1ST 

The  perbromide,  >CcH4,  is  obtained  when  the  ^-base 

is  treated  with  bromine  in  warm  nitrobenzene  solution  as  a  green, 
metallic,  crystalline  precipitate. 

C  H  *C — FT 

i jz-Phenanthraphenazoxine,  q0-^-4  is  formed  by  reduc¬ 

tion  of  the  i/f-base  with  stannous  chloride  in  alcoholic  hydrochloric 
acid  solution ;  it  crystallises  in  yellow  needles,  forms  a  yellow  solution 
with  green  fluorescence,  and  is  rapidly  oxidised  to  the  if/- base  when 
warmed  to  80°  or  dissolved  in  concentrated  sulphuric  acid. 

C6H4-CH-N(OH) 


Ilydroxydihydrophenanthraphenazoxine , 


CLH  ,-CH- 


-O 


>C6H4, 


IS 


formed  when  the  i^-base  is  carefully  warmed  with  phenylhydrazine  ; 
it  crystallises  in  glistening,  white  sheaves  of  needles,  is  converted  into 
the  i/'-base  when  heated  at  100°,  forms  a  colourless  solution  in  concen¬ 
trated  sulphuric  acid,  which  becomes  bluish-violet  owing  to  formation 
of  phenanthraphenazoxonium  hydrogen  sulphate,  and  on  addition  of  a 
drop  of  dilute  hydrochloric  acid  to  the  colourless  alcoholic  solution  im¬ 
mediately  yields  i/^-phenanthraphenazoxine. 

The  paper  concludes  with  a  criticism  of  Hantzsch’s  views  as  to  the 
constitution  of  the  oxonium  dyes  (compare  Hantzsch,  this  vol.,  i,  605). 

G.  Y. 

Substituted  Rhodanic  Acids  and  their  Aldehyde  Condensa¬ 
tion  Products.  III.  Rudolf  Andreasch  and  Arthur  Zipser 
(. Monatsh .,  1905,  26,  1191 — 1208.  Compare  Abstr.,  1903,  i,  855; 


1904,  i,  444).^ — 3-o -Tolylrhodanic  acid ,  CH2<^ 


co-isr-c7H7 
s— cs 


,  prepared  by 
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the  action  of  ethyl  chloroacetate  on  ammonium  o-tolyldithiocarbamate, 
or  by  boiling  o-tolylthiocarbimide  with  thioglycollic  acid  in  aqueous- 
alcoholic  solution,  crystallises  from  alcohol  in  white  or  light  yellow 
needles,  melts  at  101°,  and  dissolves  readily  in  alcohol,  ether,  glacial 
acetic  acid,  or  acetone. 

CON*C  H 

%-o-Tolyl-b-benzylidenerliodanic  acid,  CHPhIC<^  no  7  7  5  crystal- 

b  Ob 

lises  in  slender  needles  and  melts  at  171°. 

3-o -Tolyl - b-o-hydroxybenzylidenerhodanic  acid , 

oh.c6h4.ch:c<^;c’h^  , 

crystallises  in  nodular  aggregates  of  light  yellow  needles,  sinters  at 
150°  and  melts  at  158°;  it  dissolves  in  aqueous  ammonia  to  form  a  red 
solution  which  on  warming  yields  an  odour  resembling  that  of  phenyl- 
thiocarbimide. 

3-p -Tolylrhodanic  acid ,  C10H9ONS2,  prepared  by  the  action  of  ethyl 
chloroacetate  on  ammonium  jo-tolyldithiocarbamate,  crystallises  in 
slender,  light  yellow  needles  and  melts  at  160°. 

3-p -Tolyl-b-benzylidenerhodanic  acid ,  Cl7H13ONS2,  crystallises  in 
matted,  slender,  chrome-yellow  needles  and  melts  at  187*5°.  3-p- 

Tolyl~b~o-hydroxybenzylidenerhodanic  acid ,  Cl7H1302NS2,  crystallises  in 
microscopic,  chrome-yellow  needles,  melts  at  198°,  and  imparts  a  yellow 
colour  to  fats,  but,  owing  to  its  insolubility  in  water,  does  not  dye  fibres. 
It  dissolves  in  aqueous  ammonia  to  form  a  red  solution  which,  when 
warmed,  gives  an  odour  of  tolylthiocarbimide,  and  on  acidification  yields 
a  substance  crystallising  in  slender,  white  needles ;  with  ferric  chloride 
and  ammonia,  the  acidified  solution  gives  an  emerald-green  coloration. 

.C0-IS[*G,HoMef 


3-m-J \ylylrhodanic  acid ,  CH2<^ _ 


S — CS 


prepared  by  treat¬ 


ing  with  ethyl  chloroacetate  the  crystalline  product  obtained  by  the 
action  of  concentrated  aqueous  ammonia  on  a  mixture  of  m-xylidine 
and  carbon  disulphide,  forms  a  brownish-yellow  oil,  which  is  easily 
soluble  in  alcohol  or  ether.  Z-m-Xylyl-b-benzylidenerhodanic  acid , 
CO'N’C  H  Me 

CHPh*.C<^  i  6  3  2,  crystallises  in  chrome-yellow  needles,  melts 

*8  Cb 

at  171°,  and  is  readily  soluble  in  warm  organic  solvents.  3-m -XylyU 

CO*N*C  H  Me 

5-m -nitrobenzylidenerhodanic  acid ,  N02*C6H4*CH!C<^  i  6  3  2, 

k5  C  b 

forms  a  viscid  oil  which  crystallises  in  yellow  needles  when  treated 
with  alcohol. 

3-o -Hydroxyphenylrhodanic  acid ,  CH2<^cj _ 64  ,  is  formed 


«- 


by  the  action  of  ethyl  chloroacetate  on  the  crystalline  product  obtained 
by  treating  a  mixture  of  o-aminophenol  and  carbon  disulphide  with 
concentrated  aqueous  ammonia.  It  separates  from  alcohol  as  a  colour¬ 
less  or  slightly  yellowish-green,  crystalline  powder,  commences  to  sinter 
at  160°,  melts  at  185°,  is  readily  soluble  in  alcohol,  ether,  or  acetone, 
and  dissolves  in  aqueous  alkali  hydroxides  to  form  solutions  which, 
on  acidification,  yield  a  crystalline  precipitate  and  with  ferric  chloride 

3  u  2 


932 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  ammonia  give  the  thiogly  collie  acid  reaction.  3-o- Hydroxy  phenyl- 

h-benzylidenerliodanic  acid ,  CHPhIC<^^  >  crystallises  in 

h  Co 

golden-yellow  leaflets  and  melts  at  211°. 

CONH 

5  -  Furfur  ylidenerhodanic  acid,  C4OH3*CH!C<^  >  ,  on  slow  cry  s- 

o  Co 

tallisation  from  alcohol,  forms  nodules  and  stellate  aggregates  of  dark 
brown  needles  having  a  steel-blue  lustre,  commences  to  sinter  at  204°, 
and  decomposes  without  melting. 

CONPh 

3  -Phenyl -5  -furfurylidenerhodanic  acid ,  C4OH3*CHIC<^  L  , 

crystallises  from  glacial  acetic  acid  in  chrome-yellow  needles,  or  in 
matted,  hair-like  needles  from  alcohol,  and  melts  at  183°. 

5-p -Dimethylaminobenzylidenerhodanic  acid , 

NMe2-CfH4-CH.C<g _ ^g  , 

separates  from  alcohol  as  a  dark  red,  crystalline  powder,  commences  to 
sinter  at  200°,  decomposes  and  melts  at  246°,  and  dissolves  in  alcohol 
or  concentrated  acids  to  form  yellow  solutions. 

5-])-I)imethylaminobenzylidene-3-methylrkodanic  acid , 

XX)-NMe 

NMe2-C6H4-CH:C<g_^g  , 

separates  from  alcohol  as  a  red,  shimmering,  crystalline  powder  or  in 
scales,  melts  at  220°,  forms  red  solutions  in  alcohol,  ether,  or  acetone, 
and  dissolves  in  concentrated  hydrochloric  acid  to  form  a  yellow  solu¬ 
tion  which  becomes  red  on  dilution. 

K>-Tp-Dimethylaminobenzylidene-3-ethylrhodanic  acid ,  C14H16ON2S2, 

crystallises  in  dark  red  scales  and  melts  at  155°. 
%>-Tp-Dimethylaminobenzylidene-3-allylrhodani c  acid , 

NMe2-C6H4-CH:C<g^gC3H5; 

crystallises  in  small,  scarlet  leaflets  and  scales,  melts  at  131°,  is 
slightly  soluble  in  boiling  alcohol,  and  dyes  wool  an  orange-red,  which 
is  bleached  by  fourteen  days'  exposure  to  light. 
3-Phenyl-5-dimethylaminobenzylidenerhodanic  acid , 

.CO’JSTh 

NMe2-C6H4-CH:C<g_(!}g  , 

separates  from  alcohol  as  a  red,  crystalline  powder,  melts  at  235°,  and 
is  most  easily  soluble  in  acetone. 

3-o- Tolyl-t>-^-dimethylaminobeyizylidenerhodanic  acid , 

NMe2-C6H4-CH:C<g^g°7H7 , 

crystallises  in  yellowish-red  needles  having  a  slight  blue  lustre  and 
melts  at  209°. 

3-\)-Tolyl-5-Tp-dimethylaminobenzylidenerhodanic  acid,  C19H18ON2S2, 
crystallises  in  delicate,  orange-yellow  needles  and  melts  at  206°. 
3-m-Xylyl-5-p-dimethylaminobenzylidenerhodanic  acid, 

,CO*N*C6H4Me2 


NMe2-C6H4‘CH:C< 


s — cs 
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crystallises  in  light  orange-red  needles,  commences  to  sinter  at  180°, 
and  is  completely  melted  at  200°. 

When  coupled  with  diazo-compounds,  hydroxybenzylidenerhodanic 
acid  forms  derivatives  which  dye  silk  and  wool  directly  fast  yellow  or 
orange-yellow  colours.  G,  Y. 


Substituted  Rhodanic  Acids  and  their  Aldehyde  Condensa¬ 
tion  Products.  IV.  Josef  Stughetz  ( Monatsh .,  1905,20, 1 209 — -1 216. 
Compare  preceding  abstract).— 3-o-Tolyl~6-va~nitrobenzylide7ierhodanic 

CO*N*C  H 

acid ,  N02*C6H4-CH!C<^  '  7  r,  forms  a  chrome-yellow,  crystal- 

line  powder,  melts  at  193°,  and  is  readily  soluble  in  hot  alcohol  or  cold 
acetone. 

3-o-Tolyl-5-ip-nitrobenzylidenerhodanic  acid ,  Cl7H1203N2S2,  crystal¬ 
lises  in  chrome-yellow,  glistening  leaflets,  commences  to  blacken  at  24°, 
and  melts  at  260°. 

3-o-Tolyl-5-'p-methoxybenzylidenerhodanic  acid , 

OMe-CA-CH:C<^°  ^Ht. 

crystallises  in  greenish-yellow  needles,  melts  at  208 — 212°,  and  is 
sparingly  soluble  in  hot  alcohol  or  ether,  but  easily  so  in  acetone. 

3-o- Tolyl-5-m-methoxybenzylidenerkodanic  acid ,  C18H1503NS2,  forms 
a  chrome-yellow,  crystalline  powder  and  melts  at  168°. 

3-o- Tolyl~b-m.^-methylenedioxybenzylidenerhodanic  acid , 

CHa:o2:c6H3-CH:c<g^^C7Hr. 

crystallises  in  greenish-yellow  needles  and  melts  at  190°. 
3-o-Tolyl-5-ci?mamylidenerhodanic  acid , 

CHPh:CH-CH:C<g^sCrH7, 

crystallises  in  glistening,  orange-red  needles,  melts  at  175°,  and  is 
readily  soluble  in  ether  or  acetone. 

CO  *N*C  H 

S-o-l'clyl-S-furfurylidenerhodanic  acid ,  C4OHo*CH!C<^  '  7  7, 


crystallises  from  alcohol  in  long,  brown  needles  having  a  blue  lustre 
and  melts  at  144°. 

3-'p-Tolyl-5-p-nitrobenzylidenerkodanic  acid,  Cl7H1203N2S2,  forms 
glistening,  orange-yellow  scales  and  melts  at  201°. 

3-\i-Tolyl-h-^methoxybenzylide7ierhodanic  acid ,  C18H1502NS2,  forms  a 
greenish-yellow,  crystalline  powder  and  melts  at  170°. 

3~Y>-Tolyl-b-\)-hydroxy-m-methoxybenzylidenerhodanic  acid , 

C18Hi503NS2, 

forms  a  yellow,  crystalline  powder  and  melts  at  202°. 

3-^~Tolyl-b-m.^-methylenedioxybenzylidenerhodanic  acid ,  CjgHj  303N S2, 
forms  a  sparingly  soluble,  chrome-yellow,  crystalline  powder  and  melts 
at  197°. 

3-p -Tolyl-5-cinnaw,ylidenerhodanic  acid ,  C18H14ONS2,  forms  a  dark 
orange-yellow  powder,  consisting  of  microscopic  needles,  and  melts 
at  185°. 
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3-p -Tolyl-5-furfurylidenerhodanic  acid ,  015H1202NS2,  forms  a  greenish- 
yellow,  crystalline  powder,  melts  at  186°,  and  is  moderately  soluble  in 
boiling  alcohol.  G.  Y. 


Action  of  Sulphuric  Acid  on  Diphenylamine.  Victor  Kadiera 
(Ber.y  1905,  38,  3575 — 3578.  Compare  Gnehm  and  Werdenberg, 
Abstr.,  1900,  i,  93.  Ullmann,  Abstr.,  1903,  i,  692). — When  heated  at 
80°  with  1  part  of  concentrated  sulphuric  acid  and  3  parts  of  sulphuric 
acid  containing  20  per  cent,  of  anhydride,  diphenylamine  yields  37*5 
per  cent,  of  its  weight  of  diphenyl  benzidine,  together  with  diphenyl- 
benzidinesulphone. 

Diphenylbenzidine,  NHPh*Cr>H4*C6H4*NHPh,  crystallises  from 
toluene  in  white  leaflets,  melts  at  242°  (corr.),  is  readily  soluble  in 
boiling  toluene  or  acetic  acid,  but  only  sparingly  so  in  benzene,  acetone, 
or  alcohol,  and  dissolves  in  cold  concentrated  sulphuric  acid  to  form  a 
colourless  solution  which  becomes  intensely  blue  when  heated,  or  on 
addition  of  a  small  quantity  of  potassium  nitrate ;  the  yellow  solution 
in  acetic  acid  becomes  blue  on  addition  of  potassium  dichromate,  greenish- 
yellow  on  addition  of  ferric  chloride. 

Diphenylbenzidinedicarboxylic  acid ,  C12H8(NH,C6H4,C02H)2,  is 

formed  when  o-chlorobenzoic  acid  is  boiled  with  benzidine  and 


potassium  carbonate  in  amyl  alcohol  solution,  in  presence  of  copper 
powder,  in  a  reflux  apparatus.  It  crystallises  from  boiling  alcohol  as 
a  delicate,  yellowish-green  powder,  melts  and  decomposes  at  278° 


(corr.),  and  at  285°  loses  carbon  dioxide  and  yields  diphenylbenzidine. 

_  7  „  .7.  7  T  CH-CHIC - OCHICH 

Diphenylbenzidinesulphone,  NHPh.(j_cH:C-S02-C-CH:<>NHPh’ 

crystallises  from  amyl  alcohol  as  a  yellowish-brown  powder,  does  not 


melt  at  300°,  forms  solutions  with  slight  blue  fluorescence  in  amyl 
alcohol  and  aniline,  and  gives  colour  reactions  similar  to  those  of 


diphenylbenzidine. 


G.  Y. 


Coloured  and  Colourless  Di-imines.  Hans  H.  Pringsheim 
( Ber.y  1905,  38,  3354 — 3356.  Compare  Jackson  and  Calhane,  Abstr., 
1902,  i,  645  ;  Willstatter,  ibid.,  1904,  i,  511  ;  this  vol.,  i,  723). — A 
resume  of  earlier  work.  J.  J.  S. 


Indophenols  containing  the  Sulphamino-group.  Aktien- 
Gesellschaft  fur  Anilin-Pabrikation  (D.R.-P.  160710). — Indo¬ 
phenols  containing  the  sulphamino-group,  of  which  the  simplest  repre¬ 
sentative  has  the  constitution  0IC6H4IN*C6H4'NH’S02Ph,  are  obtained 
by  oxidising  an  arylsulphonyhp-phenylenediamine  together  with  a  phenol 
in  which  the  para-position  is  free.  Thus,  on  oxidising  a  mixture  of 
toluene-p-sulphonyl-^-phenylenediamine  hydrochloride  and  phenol  with 
chromic  acid,  the  indophenol  is  obtained  as  a  reddish-brown  precipitate, 
insoluble  in  water,  but  dissolving  in  alkali  hydroxides  or  carbonates  to 
an  intensely  blue  solution.  The  phenol  may  be  replaced  by  o-  or  m- 
cresol  or  a-naphthol,  and  the  amine  by  toluene-p-sulphonyl-o-chloro^- 
phenylenediamine  or  toluene-p-sulphonyl-ow-tolylenediamine. 

C.  II.  D. 
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Rhodamines.  I.  Emilio  Noelting  and  Karl  Dziewonski  (Ber.y 
1905,  38,  3516 — 3527). — A  typical  rhodamine  is  produced  when  o'- 
amino-o-cresol,  OH*C6H3Me*NH2  [2:1:  6],  is  condensed  with  phthalie 
anhydride  under  the  conditions  which  convert  m-aminophenol  into  the 
simplest  rhodamine,  thus  proving  that  the  OH  or  NH2  group  in 
fluorescein  and  the  rhodamines  is  in  the  para-position  to  the  funda¬ 
mental  carbon  atom. 

Tetramethylrhodamine  yields  a  hydrochloride ,  C24H2303N2C1,3H20, 
which  forms  green  needles  with  a  metallic  lustre.  The  tetramethyl - 
rhodamine  basey  C24H2203N2,3H20,  is  insoluble  in  water  and  in  excess 
of  alkali  hydroxide,  but  separates  from  hot  alcohol  in  green  flakes 
with  a  metallic  lustre;  it  loses  water  of  crystallisation  at  120 — 130°, 
gives  a  colourless  solution  in  ether,  benzene,  toluene,  or  xylene,  and 
separates  from  the  latter  in  flat,  colourless  needles  with  C8H10, 
which  is  evolved  at  130 — 150°,  the  base  melting  at  232°. 

Tetraethylrhodamine  hydrochloride ,  C28H3103N2C1,  crystallises  from 
dilute  hydrochloric  acid  in  scales  with  a  metallic  lustre  and  dissolves 
in  alcohol  very  easily  to  a  carmine-red  solution  with  an  orange-yellow 
fluorescence.  Addition  of  concentrated  alkali  to  a  solution  of  the 
hydrochloride  yields  a  reddish-white  precipitate,  which  readily  dis¬ 
solves  on  diluting  the  alkali ;  from  this  solution,  the  basey 

C28H30O3N2)4H2O, 

separates  in  glistening,  green  scales.  It  dissolves  in  water  and  in 
alcohol  to  red  solutions  with  a  green  fluorescence,  but  yields  colourless 
solutions  in  ether,  benzene,  xylene,  &c.  The  green  base  loses  water 
when  kept  in  a  vacuum  over  sulphuric  acid ;  it  becomes  colourless 
when  heated  at  70 — 80°,  melts  at  95°,  solidifies  again,  and  melts  at 
1 65°  to  a  clear  red  liquid.  The  colourless  anhydrous  base  separates 
from  absolute  alcohol  in  large,  almost  colourless  prisms,  and  melts  at 
165°;  it  separates  from  xylene  in  colourless  prisms  with  C8H10,  which 
is  eliminated  at  140 — 150°. 

Diethylhomorhodamine  hydrochloride ,  C25H2503N2C1,3H20,  separates 
from  dilute  hydrochloric  acid  in  green  prisms  with  a  metallic  lustre, 
dissolves  in  alcohol  with  a  yellow  fluorescence,  and  becomes  anhydrous 
when  kept  in  a  vacuum  over  sulphuric  acid.  The  basey  C25H2403N2, 
separates  from  dilute  alcohol  in  glistening,  green  scales  with  EtOH 
and  H20 ;  it  gives  a  colourless  solution  in  xylene  and  separates  in 
red  plates,  with  a  golden  lustre,  containing  xylene,  which  is  lost  at 
170 — 175°,  the  base  melting  at  210°.  The  acetyl  derivative, 

^27^6^4-^2’ 

separates  from  benzene  or  xylene,  in  small,  white  needles  and  melts  at 
257—260°. 

The  hydrochloride  of  s-diethylrhodamine,  C24H2303K2C1,3^H20,  forms 
brownish-red  needles  with  a  metallic  lustre.  The  basey  C24H2203N2,H20, 
forms  bluish-red,  glistening,  rhombic  plates  ;  it  separates  from  xylene 
with  ^H20  in  dark  red,  bulky  crystals.  The  diacetyl  derivative, 
C28H2605K2,  crystallises  from  a  mixture  of  xylene  and  light  petroleum 
in  small,  colourless  prisms  and  melts  at  205°. 

ap oRhodamine  (aminojluorene)  hydrochloride ,  C23H20O3NCl,2|-H2O, 
forms  brownish-red  needles  and  yields  the  free,  colourless  base,  when 
boiled  with  water.  The  colourless  base,  C23H1903N,  separates  from 
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ether,  alcohol,  or  benzene  in  large,  flat,  glistening,  colourless  needles, 
and  from  xylene  in  small,  colourless  prisms  containing  xylene, 
which  is  given  off  at  180 — 185°;  the  base  melts  at  197°. 

T.  M.  L. 


Action  of  Benzyl  Chloride  and  o-  and  ^-Nitrobenzyl  Chlorides 
on  Phenylhydrazine  and  ^-Bromophenylhydrazine.  Otto 
Flaschner  ( Monatsh .,  1905,  26,  1069 — 1090.  Compare  Paal  and 
Bodewig,  Abstr.,  1892,  1455;  Ofner,  Abstr.,  1904,  i,  818). — The 
action  of  2  mols.  of  phenylhydrazine  on  1  mol.  of  o-nitrobenzyl  chlor¬ 
ide  in  boiling  alcoholic  solution  leads  to  the  formation  of  as-phenyl-o- 
nitrobenzylhydrazine,  phenyl-o-nitrobenzylidenehydrazine,  which  melts 
at  154°  and  is  identical  with  Paal  and  Bodewig’s  o-nitrophenylmethane- 
azobenzene,  and  phenyl  o-nitrobenzyl-o-nitrobenzylidenehydrazine, 
which  melts  at  126°.  This  substance,  which  is  identical  with  Paal 
and  Bodewig’s  bisphenyl-o-nitrobenzylhydrazine,  is  formed  also  by 
condensation  of  o-nitrobenzaldehyde  with  phenyl-o-nitrobenzylhydr- 
azine. 

When  oxidised  with  aqueous  ferric  chloride  under  cooling,  as-phenyl- 
o-nitrobenzylhydrazine  yields  the  tetrazone , 

N02-C6H4-CH2-NPh*N:N*NPh-CH2-C6H4-N02, 
which  crystallises  in  flat,  yellow  prisms  and  decomposes  at  174 — 175° 
(corr.),  but,  when  oxidised  with  mercuric  oxide,  it  forms  phenyl-o- 
nitrobenzylidenehydrazine. 

The  reduction  product  of  phenyl-o-nitrobenzylidenehydrazine,  which 
melts  at  218 — 220°  (Paal  and  Bodewig),  is  identical  with  phenyl-o- 
aminobenzylidenehydrazine  (Gabriel  and  Leupold,  Abstr.,  1899,  i,  85). 

The  action  of  ^3-nitrobenzyl  chloride  on  phenylhydrazine  in  boiling 
alcoholic  solution  leads  to  the  formation  of  (1)  phenyl-'p-nitrobenzyl- 
hydr azine,  C13H1302!N3,  which  crystallises  from  alcohol  in  yellow 
prisms,  melts  at  95°  (corr.),  and  forms  a  hydrochloride  crystallising  in 
transparent,  white,  quadratic  prisms  and  decomposing  at  198°  (corr.)  ; 
(2)  phenyl-'p-nitrobenzyl-'p-nitrobenzylidenehydrazine ,  G20H16O4N4,  which 
is  formed  also  by  the  action  of  jo-nitrobenzaldehyde  on  phenyl -jo-nitro- 
benzylhydrazine,  crystallises  in  needles,  and  melts  at  about  132°  (corr.), 
and  (3)  phenyl-^-nitrobenzylidenehydrazine ,  G13H1102N3,  which  is 
formed  also  by  the  interaction  of  phenylhydrazine  and  j9-nitrobenz- 
aldehyde,  crystallises  in  needles, and  melts  at  159 — 160°  (corr.). 

The  action  of  benzyl  chloride  on  jo-bromophenylhydrazine  leads  to 
the  formation  of  as-p -bromophenylbenzylhydrazine,  C13H13N2Br,  which 
crystallises  in  nodular  aggregates  of  transparent,  white  needles,  melts 
at  37°,  and  forms  a  hydrochloride ,  C1,HltNsBr,HCl,  crystallising  in 
needles  and  decomposing  at ,  182°  (corr.),  and  p -bromophenylbenzyl- 
benzylidenehy dr  azine,  C20H1>rN2Br,  which  can  be  prepared  from 
^-bromophenylbenzylhydrazine  and  benzaldehyde ;  it  crystallises  in 
greenish-yellow  leaflets  and  melts  at  134°  (corr.). 

When  boiled  in  alcoholic  solution,  o-nitrobenzyl  chloride  and 
^-bromophenylhydrazine  interact  to  form  &&-^-bromophenyl-o-nitro- 
benzylhy  dr  azine,  C13Hl202N3Br,  which  separates  from  alcohol  in 
lemon-yellow  crystals,  melts  at  123°  (corr.),  and  forms  a  hydrochloride ^ 


ORGANIC  CHEMISTRY. 


937 


C13H1202N3Br,HCl,  crystallising  in  white  needles  and  decomposing  at 
about  190°,  and  xy-h'omophenyl-o-nitrobenzylidenehydrazine . 

C13H10O2N3Br, 

which  is  formed  also  by  the  action  of  o-nitrobenzaldehyde  on  j9-bromo- 
phenylhydrazine  ;  it  crystallises  in  dark  red  needles  and  melts  and 
decomposes  at  184 — 189°  (corr.). 

Tp-Bromophenyl-o-nitrobenzyl-o-nitrobenzylidenehydrazine , 

C20H15O4N4Br, 

is  formed  by  heating  o-nitrobenzaldehyde  with  as-jp-bromophenyl-o- 
nitrobenzylhydrazine  in  alcoholic  solution  ;  it  crystallises  in  yellow 
needles  and  melts  at  167°  (corr.).  The  action  of  jo-nitrobenzyl 
chloride  on  jp-bromophenylhydrazine  leads  to  the  formation  of  (1) 
&s-'p-bromophenyl-'p-nitrobenzylhydrazine ,  which  crystallises  in  yellow 
prisms  and  melts  at  144°  (corr.) ;  the  hydrochloride  forms  white  leaflets 
and  decomposes  at  217°;  (2)  p- bromophenyl-p-nitrobenzyl-^-nitrobenzyl - 
idenehydrazine ,  C20H15O4N4Br,  which  is  formed  also  by  the  action  of 
jt?-nitrobenzaldehyde  on  as-jo-bromophenyl-jp-nitrobenzylhydrazine ;  it 
crystallises  in  scarlet  prisms  and  melts  at  182 — 183°  (corr.);  and  (3) 
ip-bromophenyl^-nitrobenzyUdenehydrazine ,  C13H10O2N3Br,  which  is 

formed  also  from  jp-nitrobenzaldehyde  and  jt?-bromophenylhydrazine  ; 
it  crystallises  in  flat,  red  needles  and  melts  at  154 — 156°  (corr.).  The 
as-sec-hydrazine  is  always  the  chief  product  of  the  action  of  benzyl  and 
nitrobenzyl  chlorides  on  phenyl-  or  bromophenyl-hydrazine.  G.  Y. 

Nitrogen  Derivatives  of  Acetylcarbinol.  F.  Carlo  Palazzo 
and  A.  Caldarella  ( Atti  B.  Accad.  Lincei,  1905,  [v],  14,  ii, 
151 — 156). — The  p -niti'ophenylhydrazone, 

0Ac-CH2-CMe:N*NH-C6H4‘N02, 

prepared  by  the  action  of  a  hydrochloric  acid  solution  of  ^?-nitrophenyl- 
hydrazine  on  acetylcarbinyl  acetate  (Perkin,  Trans.,  1891,  59,  786)  in 
presence  of  excess  of  sodium  acetate,  separates  from  benzene  as  a 
yellow,  crystalline  powder  melting  at  144°.  The  p -bromophenylhydr- 
azone ,  CnH1302N2Br,  crystallises  from  light  petroleum,  benzene,  or 
alcohol  in  white  scales,  which  melt  at  137 — 138°,  and  when  kept 
rapidly  turns  into  a  resin. 

AcetylcarbinyU^-nitrophenylhydrazone ,  CgHjjOgNg,  separates  from 
xylene  as  a  pale  yellow,  crystalline  powder  melting  at  190 — 191°. 
The  corresponding  p -bromophenylhydrazone,  C9H11ON2Br,  crystallises 
from  light  petroleum,  either  alone  or  mixed  with  benzene,  in  white 
leaflets  melting  at  128 — 130°.  T.  H.  P. 

Action  of  Secondary  Asymmetric  Hydrazines  on  Sugar.  II. 
Budolf  Ofner  (Monatsh.,  1905,  26,  ,1165 — 1190.  Compare  Abstr., 
1904,  i,  689,  798,  936  ;  this  vol.,  i,  90,  158). — A  reply  to  Neuberg 
(this  vol.,  i,  90)  and  a  criticism  of  Neuberg  and  Strauss*  work 
(Abstr.,  1902,  ii,  676).  It  is  probable  that  the  body-juices  examined 
by  these  authors  contain  dextrose  and  not  laevulose,  as  the  phenyl- 
methylosazone  test  for  the  latter  sugar  is  trustworthy  only  if  the 
osazone  separates  in  about  five  hours  at  the  ordinary  temperature. 

G.  Y. 
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Amines  and  Diazopyrroles.  Francesco  Angelico  (Atti  R . 
Acccid.  Lincei ,  1905,  [v],  14,  ii,  167 — 170). — The  analogy  in  behaviour 
between  phenols  and  pyrrole  derivatives  is  supported  by  the  fact  that 
on  reduction  nitrosophenylindole  yields  aminophenylindole  and  nitroso- 
diphenyl-  and  nitrosotriphenyl-pyrroles  give  the  corresponding  amino- 
pyrroles.  The  latter  behave  like  the  aminoindoles  towards  nitrous 
acid,  giving  rise  to  extremely  stable  diazopyrroles. 

Aminotriphenylpyrrole ,  C22H18N2,  prepared  by  reducing  an  alcoholic 
solution  of  nitrosotriphenylpyrrole  by  means  of  zinc  dust  and  acetic  acid, 
crystallises  from  benzene  in  colourless  needles  melting  and  decomposing 
at  183—184°. 

Aminodiphenylpyrrole ,  C16H14K2,  crystallises  from  benzene  in  pale 
yellow  scales  melting  at  187 — 188°. 

Diazotriphenylpyrrole ,  C22H15N3,  crystallises  from  benzene  or 

alcohol  in  reddish-brown  needles  melting  and  decomposing  at 
158 — 159°.  Its  hydrochloride ,  C22H15ISr3,HCl,  forms  a  yellow  powder 
decomposing  at  about  160°. 

Diazodiphenylpyrrole ,  C16HUN8,  crystallises  from  benzene  in  large, 
reddish-brown  needles  melting  and  decomposing  at  122 — 123°}  the 
hydrochloride  is  a  yellow  powder  decomposing  at  about  173°. 

T.  H.  P. 


Derivatives  of  2-Picolyl-  and  of  2-Picolylmethyl-alkine. 
III.  Karl  Loffler  and  M.  Kirschner  [Ber.,  1905,  38,  3329 — 3343. 
Compare  Abstr.,  1904,  i,  265,  616). — 2-/3- 2 ' -Pipecolylethylpyridine, 
CLNII^ C2H4*C5NH9Me,  is  obtained  when  2-picolylalkine  bromide  is 
heated  with  twice  its  weight  of  2-pipecoline  and  ethyl  alcohol  at  100° 
for  5 — 6  hours.  It  is  a  viscid,  colourless  oil,  distils  at  152°  under 
15  mm.  pressure,  has  a  sp.  gr.  1*0105  at  15°,  dissolves  readily  in  most 
organic  solvents,  and  its  aqueous  solution  is  strongly  alkaline.  It 
cannot  be  resolved  into  active  components  by  means  of  d- tartaric  acid 
or  camphorsulphonic  acid.  The  hydrochloride^  C13H20N2,2HC1,  melts  at 
175°,  the  cturichloride  melts  and  decomposes  at  190°,  the  platinichloride , 
C13H20N2,H2PtCl6,  crystallises  in  pale  yellow  plates  and  decomposes  at 
230 — 232°,  the picrate  meltsat  131 — 132°, and  the  mercurichloride at  118°. 

2-Picolylmethylalkine  (Ladenburg,^?i7ia£e?i,  1898,  301,  124),  when 
heated  for  12 — 14  hours  at  125°  with  hydrobromic  acid  saturated  at 
0°,  yields  1-fi-bromopropylpyridine  hydrobromide , 

C5NH4-CH2-CHBr-CH3,HBr. 

The  base  is  a  yellow  oil  with  an  intense  odour,  and  is  sparingly  soluble  in 
water.  Th epicrate  crystallises  from  water  in  plates  and  melts  at  105° ;  the 
platinichloride  melts  at  170°  and  the  aurichloride  at  102 — 103°.  When 
warmed  or  when  kept,  the  base  undergoes  intramolecular  transforma¬ 


tion  into  the  pyridinium  bromide , 


ch:ch-c — ch2 

CHICH-KBr-CHMe 


which 


crystallises  from  ethyl  acetoacetate  in  colourless  plates  melting  at 
162°,  and  readily  soluble  in  alcohol,  chloroform,  or  acetone.  The 
iodide  melts  at  147°,  the  chloride  is  hygroscopic  and  melts  at  122°,  and 
the  platinichloride  forms  reddish-yellow  needles  melting  at  188°. 

2-/3-Diethylaminopropylpyridine ,  C5KH4*CH2*CHMe*NEt2,  obtained 
by  the  action  of  diethylamine  on  the  corresponding  bromo-derivative 
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at  120 — 125°,  is  an  oil  which  distils  at  122°  under  12  mm.  pressure. 
It  dissolves  readily  in  most  solvents,  the  picrate  melts  at  108°,  the 
platinichloride ,  C12H20N2,H2PtCl6,  crystallises  in  orange-yellow  needles 
and  melts  at  190°,  the  aurichloride  melts  at  160°,  and  the  mercuri - 
chloride  at  110°. 

2-ft-Ethylaminopropylpyridine ,  C5NH4*CH2*CHMe*NHEt,  distils 
at  108 — 109°  under  13  mm.  pressure,  has  a  sp.  gr.  0*9533, 
darkens  in  contact  with  air,  and  is  extremely  hygroscopic.  The 
platinichloride  crystallises  in  red,  well-developed  prisms  melting  and 
decomposing  at  225°.  The  aurichloride  melts  at  204°,  the  mercuri - 
chloride  at  146°,  and  nthe  picrate  at  178°.  The  base  yields  a  nitroso- 
derivative  in  the  form  of  a  red  oil,  which  is  soluble  in  mineral  acids 
and  which  yields  a  platinichloride  crystallising  in  orange-yellow  needles 
and  melting  at  198°. 

2-ft-Aminopropylpyridine ,  CgNII^CHg'CHMe’NHg,  distils  at 
103 — 104°  under  13  mm.  pressure  and  has  a  sp.  gr.  1*004  at  15°.  It 
cannot  be  resolved  by  means  of  tartaric  or  camphorsulphonic  acid.  The 
aurichloride  melts  and  decomposes  at  216°  and  the  platinichloride  at 
239°.  The  mercurichloride  melts  at  122°  and  th &  picrate  at  210 — 211°. 

The  bromide  obtained  by  the  action  of  hydrobromic  acid  on  2-pipe- 
colylalkine  also  reacts  with  bases.  2 -fi-Diethylaminoethylpiperidine, 
C5NH10*CH2*CH2*NEt2,  is  a  colourless  oil  distilling  at  113 — 115° 
under  15  mm.  pressure  and  has  a  sp.  gr.  0*8288  at  15°.  The  platini- 
chloride  crystallises  in  glistening,  yellow  plates  decomposing  at  224°. 
The  hydrochloride ,  CnH24N2,2HCl,  melts  at  256 — 258°,  the  hydro¬ 
bromide  at  236°,  the  aurichloride  at  193°,  the  picrate  at  73°,  and  the 
cadmium  salt  at  163°. 

2 -fi-Ethylaminoethylpiperidine,  C5NH10#CH2*CH2*NHEfc,  is  a 
colourless,  basic  oil  distilling  at  95 — 96°  under  10  mm.  pressure. 
The  aurichloride  melts  at  186°,  the  platinichloride  decomposes  at  196°, 
and  the  picrate  crystallises  in  pale  yellow  needles  melting  at  170°. 
Amino-2-ethylpiperidine  is  not  prepared  so  readily  as  its  ethyl  deriv¬ 
atives.  It  distils  at  106 — 107°  under  10  mm.  pressure  and  its  aqueous 
solution  is  strongly  alkaline.  The  picrate  and  mercurichloride  are  oils. 

2-Pipecolylmethylalkine  also  reacts  with  fuming  hydrobromic  acid 
and  phosphorus  at  145 — 150°,  yielding  the  hydrobromide  of  the  bromo- 
base ,  CgNH^'CH^CHBr’CHg.  The  hydrobromide  melts  at  148 — -150° 
and  the  hydrochloride  at  135 — 136°.  The  aurichloride  and  picrate  are 
oils.  The  bromo-base  reacts  with  amines. 

2-fi-Diethylaminop'opylpiperidine,  O5XH10*CH3*CHMe*NEt2,  is  a 
colourless  oil  distilling  at  113 — 115°  under  14  mm.  pressure  and  readily 
soluble  in  alcohol  or  ether.  It  has  a  sp.  gr.  0*8954.  The  platini¬ 
chloride ,  C12H26N2,H2PtCl6,  melts  and  decomposes  at  208° ;  the 
aurichloride  melts  at  180 — 181°  and  the  picrate  is  an  oil. 

Conhydrine  also  reacts  with  fuming  hydrobromic  acid  and  red  phos¬ 
phorus  at  140—150°,  yielding  the  hydrobromide}  C8H16NBr,HBr, 
which  crystallises  from  alcohol  in  colourless  needles  melting  at 
183 — 185°.  The  base  is  oily  and  has  an  alliaceous  odour.  The  picrate 
and  aurichloride  are  oils ;  the  platinichloride  melts  and  decomposes  at 
182°.  When  heated  with  excess  of  diethylamine,  the  bromo-base 
yields  diethylaminoconiine ,  C5NHl0*C3H6NEt2,  which  distils  at 
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112—115°  under  13  mm.  pressure  and  has  a  sp.  gr.  0*8970  at  15° 
and  [a]D  —5*82°.  It  closely  resembles  the  inactive  base  obtained 
from  the  bromo-derivative  of  pipecolylmethylalkine.  The  platini - 
chloride  decomposes  at  227°  and  the  aurichloride  at  181°.  The  pier  ate 
and  cadmium  salt  are  oils. 

Ethylaminoconiinc  distils  at  105°  under  16  mm.  pressure,  has  a  sp. 
gr.  0*9001  at  15°,  and  is  inactive.  The  aurichloride  melts  at  156 — 157°; 
the  platinichloride  melts  and  decomposes  at  221 — 222°;  the  picrate  is 
extremely  readily  soluble  in  alcohol.  Aminoconiine  distils  at  95 — 99° 
under  15  mm.  pressure,  has  a  sp.  gr.  0*9942  at  15°,  and  [a]D  -  2*33°. 
Hofmann  and  Lellmann’s  e-coniceine  (Abstr.,  1885,  401  ;  1890,  1328) 
is  obtained  as  a  by-product  in  the  action  of  amines  on  the  bromide 
from  conhydrine.  It  has  [a]D  +37°.  An  inactive  isomeride  is  also 
formed  by  the  action  of  diethylaniline  on  the  bromide  from  2-pipecolyl- 
methylalkine.  J.  J.  S. 

Diazoindoles.  V.  Castellana  and  Antonino  d’Angelo  (Atti  R. 
Accad.  Lincei ,  1905,  [v],  14,  ii,  145 — 151.  Compare  Angeli  and. 
d’Angelo,  Abstr.,  1904,  i,  537,  and  Angeli,  Gazzetta ,  1893,  23,  ii, 
345). — On  reduction  with  zinc  dust  and  acetic  acid,  the  ethyl  deriv¬ 
ative  of  3-nitroso-2-phenylindole  gives  3 -amino-2 -phenylindole,  which 
with  nitrous  acid  yields  diazophenylindole.  The  ethyl  derivative  of 
3-nitrophenylindole  or  of  3-nitromethylindole,  on  the  other  hand, 
yields  1-ethylaminophenylindole  or  1  -ethylaminomethylindole,  and  no 
diazo -compound  is  obtained  with  nitrous  acid,  because  no  hydrogen 
is  attached  to  the  carbon  atom  bearing  the  amino-group  and  no 
mobile  hydrogen  to  the  nitrogen  atom.  It  is  hence  assumed  that,  when 
the  diazo-compound  is  obtained,  the  aminophenylindole  behaves  as  the 

tautomeride  having  the  structure  C6H1<C^^^^j|^>CPh.  These 

diazo-compounds  are  very  stable,  probably  owing  to  the  diazo-group 
being  between  two  substituents  in  the  ortho-position. 

%-Nitroso-%phenylindole  ethyl  ether ,  C16H14ON2,  crystallises  from 
light  petroleum  in  orange-red  needles  melting  at  91°. 

Diazophenylindole ,  C14H9N3,  crystallises  from  light  petroleum  in 
intensely  orange-yellow,  unstable  prisms  having  a  characteristic  odour 
and  melting  at  115°.  Th v  picrate,  C20H12O7N6,  crystallises  from  alcohol 
in  yellow  needles  melting  and  decomposing  at  155°;  the  hydrochloride , 
CuH9N3,HC1,  forms  yellow  needles  melting  at  173°;  the  nitrate , 
Cl4H9N3,HN03,  separates  from  water  in  crystals  decomposing  at 
164 — 165°;  the  chromate ,  C14HQN3,Cr03,  separates  from  water  in 
large,  yellow  crystals  melting  at  about  255°.  On  reduction  in  ethereal 
solution  with  aluminium  amalgam,  diazophenylindole  yields  nitroso- 
phenylindole,  and  by  prolonged  boiling  with  25  per  cent,  sulphuric  acid 
solution  it  is  converted  into  azophenylindole , 

N<c  ph^>c :  N  ‘ N :  c<-(5ph>N’ 

which  crystallises  from  xylene  in  yellowish-red  scales  decomposing  at 
about  180°,  and  on  reduction  yields  aminophenylindole. 

Reduction  of  the  ethyl  derivative  of  3-nitro-2-methylindole  yields  a 
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compound  which  does  nob  give  a  diazo-compound  on  treatment  with 
nitrous  acid,  bat  forms  &  pier  ate,  Cl7HltJr07N5,  melting  at  180 — 182°. 

Diazomethylindole ,  09H^N3,  separates  from  light  petroleum  in  dark 
yellow,  unstable  crystals  melting  at  94°.  Its  picrate ,  C]5H10O7N6, 
crystallises  from  alcohol  in  yellow  needles  melting  at  172°  ;  its  iodide, 
C9H7N3I2,  forms  a  brown,  crystalline  precipitate  decomposing  at  about 
80° ;  the  hydrochloride,  C9H7N3,2HC1,  is  obtained  as  a  brown,  crys¬ 
talline  precipitate  decomposing  at  about  100°.  T.  H.  P. 

Pyrazoline  Ketones.  E.  Azzarello  {Atti  R .  Accad.  Lincei, 
1905,  [v],  14,  ii,  229 — 234.  Compare  von  Pechmann,  Abstr.,  1894,  i, 
438;  1895,  i,  328;  1899,  i,  232  ;  1901,  i,  167,  168).— By  the  action 
of  diazomethane  on  unsaturated  ketones  containing  the  group 
•CHICH>CO  or  •CH!CH,CO*CH!CH%  the  following  compounds  have 
been  obtained. 

xCHPhv 

5(or  3)- Acetyl A-phenylpyrazoline,  CH%^#-^jj^>CHAc,  prepared 

by  the  action  of  diazomethane  on  benzylideneacetone  in  ethereal 
solution,  crystallises  from  alcohol  in  white  needles  melting  at 
105 — 106°  and  is  soluble  in  chloroform,  ether,  acetone,  or  benzene, 
and  slightly  so  in  light  petroleum  or  water ;  it  turns  red  in  the  air, 
decolorises  alkaline  permanganate  solution  instantly,  gives  red 
colorations  with  acids,  is  resinified  by  picric  acid  in  alcoholic  solution, 
and,  in  alcoholic  solution  containing  a  little  water,  forms  more  or  less 
unstable  precipitates  with  platinic  or  mercuric  chloride  or  ammoniacal 
silver  nitrate  solution.  The  oxime ,  C3H4N2Ph*CMe!N’OH,  separates 
in  minute,  shining  crystals  melting  at  181 — 182°,  dissolves  in  alcohol, 
ether,  or  acetone,  and  with  concentrated  sulphuric  acid  gives  a  violet- 
red  coloration  with  yellow  edges.  Oxidation  of  5(or  3)-acetyl-4-phenyl- 
pyrazoline  in  chloroform  solution  with  bromine  and  subsequently  with 
potassium  permanganate  yields  4-phenyl pyrazole-5 (or  3)-carboxylic 
acid  (compare  Knorr,  Abstr.,  1895,  i,  396)  and  Pechmann  (loc.  cit.). 

Phenylpyr azoline  ketone,  CO(C3H4N2Ph)2,  prepared  by  the  inter¬ 
action  of  dibenzylideneacetone  and  diazomethane  in  ethereal  solution, 
is  a  yellow  substance  melting  at  214 — 216°,  and  is  mixed  with  a  small 
quantity  of  a  yellow,  crystalline,  isomeric  compound  melting  at 
174  —  176°.  T.  H.  P. 


Transformation  of  Pyrroles  into  Derivatives  of  Pyr azole. 

Y.  Castellana  ( Atti  R .  Accad.  Lincei ,  1905,  [v],  14,  ii,  242 — 244). — 
On  boiling  an  alcoholic  solution  of  benzeneazo-2  :  5-dimethylpyrrole 
for  some  hours  with  sodium  hydroxide  and  hydroxylamine,  it  yields  a 
compound,  C12H130!N3,  which  crystallises  from  benzene  in  minute, 
yellow  needles  melting  at  175°.  Its  benzoyl  derivative,  C19Hl702N3, 
separates  from  light  petroleum  in  yellow  crystals  melting  at  156°. 
On  boiling  the  compound  with  dilute  sulphuric  acid  solution,  it  is 


converted  into  a  ketone. 


CMe’.CH 
EPh — N 


^>OCOMe  (?),  which  crystallises 


from  light  petroleum  in  long,  almost  white  needles  melting  at  90°. 
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The  compound  C12H13ON3  has  probably  the  constitution 

CMelCIL 

NPh — ^>C'CMe-N'0H> 

so  that  hydroxylamine  acts  on  benzeneazo-2  : 5-dimethylpyrazole  in 
the  same  manner  as  it  does  on  the  pyrroles  and  nitrosopyrroles. 

T.  H.  P. 


l-Phenyl'4-methylpyrazolone.  Friedrich  Stolz  (Ber.,  1905, 
38,  3273 — 3276.  Compare  Michael,  this  vol.,  i,  564) — l-Phenyl-4- 
methyl-5-pyrazolone,  melting  at  148°,  is  formed  from  l-phenyl-4- 
methyl-5-pyrazolone-3 -carboxylic  acid  by  removal  of  carbon  dioxide. 
In  Fichter,  Enzenauer,  and  IJellenberg’s  paper  (Abstr.,  1900,  i,  312), 
the  nomenclature  of  the  l-phenyl-4-methy  1-5-pyrazolone  and  1 -phenyl- 

4- methyl-3-pyrazolone  must  be  interchanged ;  the  substance  termed 
2-acetyl-l-phenyl-4-methyl-3-pyrazolone,  and  melting  at  167°,  is 

5- acetoxy-l-phenyl-4-methylpyrazole.  A  number  of  l-phenyl-5- 

pyrazolone  and  the  corresponding  1 -phenyl- 3 -pyrazolone  derivatives 
are  quoted  to  show  that  the  latter  melt  always  at  the  higher 
temperature.  When  heated  with  methyl  iodide  and  methyl  alcohol  in 
a  sealed  tube  for  six  hours  in  the  water-bath,  l-phenyl-4-methyl-5- 
pyrazolone  forms  \-phenyl-2  :  k-dimethyl-5-pyrazolone ,  C11H12ON2,  which 
crystallises  from  benzene  in  colourless  prisms,  or  from  water  in 
glistening  prisms  containing  2H20,  melts  when  anhydrous  at  125°,  is 
less  soluble  in  water  than  is  antipyrine,  and  forms  precipitates  with 
picric  acid  and  ferrocyanic  acid ;  it  is  obtained  also  by  decomposition 
of  methylantipyrine.  G.  Y. 


5-Methylpyrimidine.  Otto  Gerngross  ( Ber .,  1905,  38, 
3394 — 3408). — Details  are  given  for  preparing  (7-methylbarbituric 
acid  from  ethyl  isosuccinate.  2:4: 6- Trichloro-b-methylpyrimidine , 


^N*CC1\ 

ccl<^:cci>0Me,  prepared  by  heating  the  sodium  derivative  of 


methylbarbituric  acid  with  phosphorus  oxychloride  for  2—3  hours  at 
120°,  crystallises  from  water  in  thin,  rhombic  plates,  melts  at 
67*5 — 68°,  boils  at  245*5°  under  748  mm.  pressure,  and  when  heated 
with  zinc  dust  and  water  gives  rise  to  a  mixture  of  5-methylpyrimidine , 


and  2 -chloro-5-methylpyrimidine.  The  fori 


crystallises  in  flat,  lustrous  needles,  melts  at  30*5°,  boils  at  151  *5° 
under  735  mm.  pressure,  and  gives  a  mercurichloride  melting  at  246°, 
a  picrate  melting  at  141°,  and  an  aurichloride  which  melts  at  209°. 
2-Chloro-b-methylpyrimidine  crystallises  from  water  in  soft,  colourless 
needles,  melts  at  92*5°,  and  gives  a  mercurichloride  melting  at  219°; 
its  structure  follows  from  its  giving  2 -amino-5 -methylpyrimidine, 


ISTH2’  when  heated  with  alcoholic  ammonia  for 


three  hours  at  200°.  This  substance  crystallises  from  hot  water  in 
four-sided  prisms,  melts  at  193*5°,  gives  a  platinichloride  which  decom¬ 
poses  at  255°,  and  may  be  synthesised  as  follows,  iso Succinylguan- 


idine,  NH2-C<^:°J°gj>CMe, 


obtained  by  condensing  ethyl 
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?‘sosuccinate  with  guanidine  thiocyanate  by  means  of  sodium  in 
absolute  alcohol,  crystallises  from  water  in  thin,  rhombic,  nacreous 
plates,  does  not  melt  at  300°,  and  when  heated  with  phosphorus  oxy¬ 
chloride  gives  4  :  §-dichloro-%aminoJS-methylpyrimidine ;  this  sublimes 
in  a  vacuum  in  well-formed  prisms,  melts  at  249°,  and  on  reduction 
with  zinc  dust  and  water  gives  the  2-amino-5-methylpyrimidine 
described  above. 

Ammonia  at  the  ordinary  temperature  converts  2:4:  6-trichloro-5- 
methylpyrimidine  dissolved  in  absolute  alcohol  into  2  : 4 ~dichloro-§- 
amino-5-mcthylpyrimidine ,  which  crystallises  from  water  in  long,  thin 
needles,  melts  at  201°,  and  can  be  sublimed;  it  is  not  reduced  when 
boiled  with  zinc  dust  and  water,  but  with  hydriodic  acid  readily  gives 
ft-iodo-k-amino-S-methylpyrimidine,  which  crystallises  from  water  in 
thin,  four-sided  plates,  melts  at  238°,  and  gives  a  hydriodide  melt¬ 
ing  at  227°.  On  reduction  with  zinc  dust  and  water,  4-amino-5- 
methylpyrimidine  is  obtained,  which  melts  at  176°  and  gives  a  picrate 
melting  at  219 — 221°.  4  :  Q-Diamino-b-methylpyrimidine  is  obtained 

by  heating  6-iodo-4-amino-5  methylpyrimidine  with  alcoholic  ammonia 
for  three  hours  at  210°  ;  it  is  purified  by  distillation  in  a  vacuum, 
melts  at  243°,  and  crystallises  from  water  in  large,  colourless  needles  ; 
the  hydrochloride  sublimes  in  a  vacuum,  the  platinichloride  decomposes 
at  265 — 266°,  and  the  nitrate  decomposes  at  276°. 

Q-Chloro- 2  : 4 -diaminoS-methylpyrimidine  is  prepared  by  heating 
2:4:  6-trichloro-5-methylpyrimidine  with  alcoholic  ammonia  at  160°; 
it  crystallises  from  water  in  quadrangular  plates,  melts  at  199 — 200°, 
and  gives  a  nitrate  which  decomposes  at  202°  and  a  crystalline 
platinichloride  which  decomposes  at  300°.  The  same  base  is  obtained 
by  heating  either  4  :  6-dichloro-2-amino-5-methylpyrimidine  or  2  :  6-di- 
chloro-4-amino~5-methylpyrimidine  with  alcoholic  ammonia  at  160°. 

On  reduction  with  boiling  hydriodic  acid  and  red  phosphorus, 
2  :  k-diamino-5-methylpyrimidine  is  formed ;  it  crystallises  from  alcohol 
or  ethyl  acetate  in  aggregates  of  large  prisms,  melts  at  188 — 189°,  and 
gives  a  nitrate  which  decomposes  at  231°  and  a  platinichloride  which 
decomposes  at  246°. 

2:4:  §~Triamino-§-methylpyrimidine  is  obtained  by  heating  2  :  4  :  6- 
trichloro-5-methylpyrimidine  with  alcoholic  ammonia  at  200°;  it  melts 
at  227—228°  and  gives  a  nitrate ,  C5H9N5,2HN03,  which  decomposes 
between  168°  and  178°;  the  platinichloride  has  the  composition 
C6H9N6,H2PtCl6.  W.  A.  D. 

A  Synthesis  of  Thymine.  Otto  Gerngross  ( Ber 1905,  38, 
3408 — 3411). — 6-Chloro- 2  : 4- dimethoxy-^-methylpyrimidine ,  prepared  by 
the  action  of  methyl  alcohol  and  sodium  methoxide  on  2  :  4  :  6-trichloro- 
5-methylpyrimidine  (preceding  abstract),  crystallises  from  light  petro¬ 
leum  in  flat  needles,  melts  at  76 — 77°,  and  when  reduced  with  zinc  dust 
and  alcohol  gives  2  :  k-dimethoxy-ld-methylpyrimidine.  This  crystallises 
from  light  petroleum  in  flat  needles,  melts  at  60°,  and  boils  at  322° 
under  758  mm.  pressure;  the  platinichloride  melts  and  decomposes  at 
185°.  On  heating  the  base  with  concentrated  hydrochloric  acid  on  the 
water-bath,  thymine  (2 :4-dihydroxy-5-methylpyrimidine)  is  obtained 
identical  with  the  natural  base.  W.  A.  D. 
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Condensation  Products  of  Alloxan  with  Saturated  Ketones. 
Otto  KOhling  ( Ber .,  1905,  38,  3003 — 300T). — Alloxan  condenses  with 
acetophenone,  ethoxyacetophenone,  and  dibenzyl  ketone,  in  the  presence 
of  hydrogen  chloride,  in  aqueous-alcoholic  solution  cooled  by  ice. 

Phenacyldialuric  acid,  C0Ph-CH2-C(0H)<^;^g>C0,H20,  formed 


from  alloxan  and  acetophenone,  crystallises  from  boiling  water  in  small, 
white  needles,  melts  and  decomposes  at  212°,  and  is  moderately  soluble 
in  hot  water,  alcohol,  acetone,  or  glacial  acetic  acid.  It  forms  an 
amorphous,  white  precipitate  with  silver  nitrate  in  neutral  solution, 
reacts  with  bromine  in  warm  glacial  acetic  acid  solution,  forming  a 
substance  which  crystallises  in  white  needles  and  melts  at  214°,  and 
when  shaken  with  benzoyl  chloride  in  dilute  sodium  hydroxide  solution 


yields  phenacylalanturic 


acid , 


COPh  •  CH2*  C(OH)< 


NIP  CO 
CO-NH’ 


which 


crystallises  from  water  in  white  needles  and  melts  and  decomposes  at 
159°.  The  acetyl  derivative,  C14H1206N2,  formed  by  boiling  phenacyl¬ 
dialuric  acid  with  acetic  anhydride,  separates  from  aqueous  acetone  in 
white  crystals,  melts  and  decomposes  at  226 — 227°,  and  is  soluble  in 
aqueous  sodium  carbonate. 

^-Ethoxy phenacyldialuric  acid,  C14H1406N2,  formed  from  ^-ethoxy- 
acetophenone  and  alloxan,  crystallises  in  small,  white  leaflets,  melts 
and  decomposes  at  214°,  and  is  easily  soluble  in  acetone. 
ay- Diphenylacetonyldialuric  acid , 

CH2Ph-CO-CHPh-C(OH)<^;^>CO, 

from  dibenzyl  ketone  and  alloxan,  separates  from  boiling  alcohol  in 
white,  crystalline  aggregates,  melts  and  decomposes  at  233°,  and  is 
sparingly  soluble  in  water  or  acetone.  G.  Y. 


Quinazoline.  III.  Siegmund  Gabriel  and  James  Colman  {Ber., 
1905,  38,  3559 — 3562.  Compare  Abstr.,  1903,  i,  445  ;  1904,  i,  1060  ; 
Gabriel  and  Stelzner,  Abstr.,  1896,  i,  506). — Dihydroquinazoline  is 
obtained  in  a  yield  of  25  per  cent,  of  the  theoretical  by  boiling 
4-chloroquinazoline  with  hydrogen  iodide  in  glacial  acetic  acid  solution, 
adding  water,  and  treating  the  periodide  so  formed  with  sulphur 
dioxide  in  aqueous  solution.  When  boiled  with  phosphorus  oxychloride 
and  poured  on  to  ice,  4-hydroxy-6-methylquinazoline,  melting  at  255° 
(m.  p.  251°;  Ehrlich,  Abstr.,  1902,  i,  25),  and  4-oxy-8-methylquin- 
azoline  (Findeklee,  Ber.,  1905,  38,  3555)  yield  ±-chloro-§-methylquin- 

~vr - p  TT 

azoline,  CfiH„Me^  i_  >  melting  at  107 — 108°,  and  4-cAZoro-8- 
b  d  ^CCl.N  ° 

methylquinazoline,  melting  at  130°,  respectively.  These  crystallise 
from  light  petroleum  in  needles,  and  when  treated  with  fuming 
hydriodic  acid  are  reconverted  into  the  oxy-compounds. 

Potassium  o-carbamidobenzoate,  formed  when  an  aqueous  solution  of 
anthranilic  acid  and  potassium  cyanate  is  evaporated  to  dryness  on  the 
water-bath,  is  converted  into  2  :  4-dioxyquinazoline  when  evaporated 
with  hydrochloric  acid.  2 : 4-Dichloroquinazoline  is  formed  when 
the  dioxy-compound  is  boiled  with  phosphorus  pentachloride  and 
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oxychloride  in  a  reflux  apparatus.  It  is  reduced  by  fuming  hydt  iodic 
acid  and  phosphonium  iodide  at  50 — 60°  with  formation  of  4-hydroxy- 
quinazoline,  but  when  treated  with  hydrogen  iodide  in  glacial  acetic 
acid  it  yields  dihydroquinazoline  in  a  yield  of  43  per  cent,  of  the 
theoretical.  Gr.  Y. 

Synthesis  of  5-Nitro-4-keto-2-methyldihydroquinazolines 
from  6-Nitroacetylanthranil  and  Primary  Amines.  Marston  T. 
Bogert  and  Harvey  Ambrose  Seil  ( J \  Amer.  Chem.  Soc .,  1905,  27, 
1305 — 1310). — Bogert  and  Chambers  (this  vol.,  i,  612)  have  shown 
that  6-nitroacetylanthranil  readily  condenses  with  primary  amines  to 
form  quinazolines.  The  quinazolines  obtained  with  methylamine, 
ethylamine,  n-  and  rsopropylamines,  iso-  and  sec-butylamines,  isoamyl- 
amine,  and  allylamine  are  now  described.  These  compounds  are 
white,  crystalline  solids,  sparingly  soluble  or  insoluble  in  water,  carbon 
tetrachloride,  carbon  disulphide,  light  petroleum,  cold  benzene,  or  cold 
ether,  moderately  soluble  in  the  two  last-mentioned  solvents  at  the 
boiling  point  and  in  cold  methyl,  ethyl,  or  amyl  alcohol  or  acetone, 
but  easily  soluble  in  chloroform,  ethyl  acetate,  hot  alcohol,  or  hot 
acetone. 

5-Nitro-4-keto~2-methyldihydroquinazoline,  obtained  by  Bogert  and 
Chambers  (loc.  cit.)  from  6-nitroacetylanthranil  and  ammonia,  is  freely 
soluble  in  alkalis,  moderately  so  in  water,  and  in  these  respects  differs 
from  the  quinazolines  now  described.  §-Nitroacetylanthranilamide , 
N02*C6H3(NHAc)*C0*NH2,  formed  as  an  intermediate  product  in 
this  condensation,  is  a  white,  crystalline  substance  which  melts  at 
21B — 219°  (corr.),  is  soluble  in  dilute  alkali,  and  when  heated  in 
alkaline  solution  is  converted  into  the  quinazoline. 

b- Nitro- k-keto-2  :  3 -dimethyldihy  dr  oquinazoline, 

CH-CH=C*N=:CMe 

CH-C(N02):C-CO-NMe’ 

from  6-nitroacetylanthranil  and  methylamine,  melts  at  203°  (corr.), 
5 -Nitro  -k-keto  -  2  -  methyl-S  - eihyldihy  dr  oquinazoline , 

CH*CH=C*N=CMe 

CH-c(isro2):c*co-NEt5 

from  6-nitroacetylanthranil  and  ethylamine,  melts  at  208°  (corr.). 

5-  Nitro- 4:-keto-2-r)iethyl-3-n-propyldihy dr oquinazoline  and  the  corre¬ 
sponding  isopropyl  derivative  melt  at  204 — 205°  (corr.)  and  219 — 220° 
(corr.)  respectively.  5-Nitro-4:-keto-2-metkyl-3-isobutyldihydroquinazol- 
ine  and  the  corresponding  sec  ,-butyl  derivative  melt  at  202 — 203°  (corr.) 
and  209 — 210°  (corr.)  respectively.  5- Nitro-i-keto-2-methyl-3-isoamyldi - 
hy  dr  oquinazoline  melts  at  213 — 214°  (corr.).  5- Nitro- k-keto-2-methyl- 
%-allyldihy  dr  oquinazoline  is  dimorphous,  crystallising  in  rhombic 
plates  or  long  needles,  and  melts  at  160 — 161°  (corr.). 

A  comparison  has  been  made  of  various  methods  of  preparing 

6- nitroacetylanthranil,  and  the  results  are  recorded.  E.  G. 

Synthesis  of  7-Nitro-4-keto-2-alkyldihydroquinazolines  from 
4-Nitroacetylanthranilic  Acid  and  from  4-Nitroacetylanthr- 
anil.  Marston  T.  Bogert  and  S.  H.  Steiner  (*/.  Amer.  Chem .  Soc., 
1905,  27,  1327 — 1331). — The  methods  of  preparation  of  4-nitro-2- 
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acetylaminobenzoic  acid  (Wheeler  and  Barnes,  Abstr.,  1898,  i,  368) 
are  compared.  When  this  acid  is  boiled  for  5 — 10  minutes  with 

CO 

excess  of  acetic  anhydride,  4 -nitroacetylanthranil,  N02*C6H3<^ I  ,  is 

JN  xVC 

produced,  which  crystallises  in  pale  green  cubes,  melts  at  137 — 138° 
(corr.),  is  readily  hydrolysed  by  moisture,  and  condenses  with  primary 
amines  to  form  substituted  anthranilamides  and  quinazolines.  4 -Nitro- 
2-acetylaminobenzamide ,  N02-C6H3(NHAc)*C(>NH2,  obtained  by  the 
action  of  ammonia  on  4-nitroacetylanthranil,  crystallises  in  pale 
yellow  needles,  is  easily  soluble  in  hot  alcohol,  fairly  so  in  am¬ 
monia,  and  sparingly  so  in  acetic  acid ;  when  heated,  it  melts  at 
218 — 223°  (corr.)  and  becomes  converted  into  the  quinazoline. 

l-Nitro-k-keto-2-methyldihydroquinazoline , 

C(N02)-CH:C-N=:CMe 

CH - CHIC-CONH  ’ 

obtained  by  heating  ammonium  4-nitroacetylanthranilate  at  225°,  or 
by  the  action  of  ammonia  on  4-nitroacetylanthranil,  crystallises  in 
long,  pale  green  needles,  melts  at  275 — 277°  (corr.),  and  is  soluble  in 
hot  water,  hot  alcohol,  or  alkalis,  and  slightly  so  in  acetic  acid  or  hot 
ethyl  acetate ;  the  hydrochloride  forms  silky,  greenish-white  needles. 

7 - Nitro-k-keto-2  :  3-dimethyldihydroquinazoline, 

C(N02)*  CH  :C*N~C  Me 

CH - CHIC-CO  NMe’ 

obtained  by  warming  4-nitroacetylanthranil  with  an  aqueous  solution 
of  methylamine,  forms  light  yellowish-green  crystals,  melts  at 
144 — 145°  (corr.),  and  is  soluble  in  alcohol.  E.  GL 

Compounds  of  Azines  of  the  Anthraquinone  Series  [with 
Formaldehyde].  Farbenfabriken  vorm.  Friedr.  Bayer  k Co.  (D.R.-P. 
159942). — The  azines  of  the  anthraquinone  series  (this  vol.,  i,  720,  797) 
combine  with  formaldehyde  in  concentrated  sulphuric  acid  solution 
below  50°.  The  new  products,  the  constitution  of  which  is  unknown, 
are  blue  dyes  more  readily  soluble  and  of  greener  shade  than  the  parent 
substances.  They  dissolve  in  hot  aniline  or  pyridine  to  bluish-green 
solutions,  and  in  concentrated  sulphuric  acid  to  olive-brown  solutions. 

C.  H.  D. 

Condensation  of  isoNitrosoketones  with  Aldoximes.  Form¬ 
ation  of  Oxadiazines.  I.  Otto  Diels  and  Rudolf  van  der 
Leeden  (Ber.y  1905,  38,  3357 — 3371). — When  diacetylmonoxime  is 
heated  with  either  anhydrous  or  aqueous  hydrogen  chloride,  the  pro¬ 
ducts  are  the  dioxime  and  a  compound,  C6H10O2N2,HCl.  The  base, 
C6H10O^N2,  may  be  obtained  by  the  direct  condensation  of  diacetyl¬ 
monoxime  with  acetaldoxime  at  50 — 6(>°,  and  the  reaction  appears  to 
be  characteristic  of  aldoximes,  since  benzaldoxime  yields  a  similar 
base,  CnH1202N2.  The  mode  of  formation  and  general  properties 

^"N!CMe\ 

harmonise  best  with  the  constitutional  formula,  ^_^>CMe*OH. 


A-Hydroxy-3  :  4  :  § -trimethyl- 1  :  2  :  6-oxcidiazine, 

'NICMe' 

‘CMeiN' 


0<^xT>CMe-OH, 
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crystallises  from  hot  water  in  flat  needles,  melts  and  decomposes  at 
203°.  Ten  c.c.  of  the  hot  saturated  solution  contain  1*7  grams  of  base. 
The  solution  is  neutral,  gives  a  red  coloration  with  ferric  chloride,  and 
reduces  silver  and  platinum  salts  on  heating,  but  not  Fehling’s  solu¬ 
tion.  It  dissolves  readily  in  dilute  acids,  and  concentrated  nitric  acid 
decomposes  it  yielding  diacetyl  ’  it  dissolves  in  concentrated  sulphuric 
acid,  but  is  not  decomposed  by  this  reagent  even  at  150°.  The  hydro¬ 
chloride  crystallises  from  acetone  in  long  prisms  melting  at  131°,  and 
readily  soluble  in  water,  alcohol,  or  chloroform.  The  sulphate, 

(C6H10O2N2)2,H2SO4, 

crystallises  from  alcohol  in  prisms  and  melts  at  168°.  The  sodium 
salt,  C6H902N2Na,4^H20,  crystallises  from  hot  alcohol  in  needles. 
Methyl  iodide  reacts  with  the  base  yielding  the  periodide, 

0<'UMe:  N  MeI(I2p>CMe'0Me’ 

which  crystallises  from  methyl  alcohol  in  deep  reddish-brown  needles 
melting  at  112°  after  sintering  at  108 — 110°. 

^-Hydroxy -^-phenyl-3  :  i-diviethyl-1  :  2  :  b-oxadiazine ,  obtained  by  the 
action  of  benzaldehyde  on  a  mixture  of  hydroxylamine  hydrochloride 
and  diacetylmonoxime,  crystallises  from  methyl  alcohol,  becomes  brown 
at  210°,  and  melts  and  decomposes  at  220°.  It  dissolves  sparingly 
in  most  organic  solvents  with  the  exception  of  acetic  acid,  from  which 
it  crystallises  in  glistening  needles  having  the  composition 

2CnH1202N2,C2H402. 

When  oxidised  with  nitric  acid,  the  base  yields  benzoic  acid,  and  when 
decomposed  by  hydrochloric  acid  at  180°,  benzaldehyde.  The  hydro¬ 
chloride  crystallises  from  hot  acetone  in  colourless  needles  melting  at 
146°. 

With  methyl  iodide,  it  yields  a  mixture  of  products,  from  which  the 
periodide ,  C13Hl702N2I3,  has  been  isolated  ;  this  crystallises  from  methyl 
alcohol  in  dark  reddish-brown  needles  melting  at  126°.  J.  J.  S. 

Action  of  Sulphurous  Acid  on  the  Triphenylmethane  Dyes. 

Karl  Durrschnabel  and  Hugo  Weil  ( Ber .,  1906,  38,  3492 — 3493). — 
An  acid  sulphite  of  jt?-rosaniline,  having  the  composition 

H0-C(C6H4-NH2)3,H2S08, 

is  obtained  in  pale  red  crystals  by  suspending  rosaniline  in  water, 
passing  in  sulphur  dioxide  until  the  dye  dissolves  to  an  orange-yellow 
solution,  driving  off  the  excess  of  sulphur  dioxide  by  heating  until  the 
red  colour  reappears,  and  allowing  the  solution  to  cool ;  the  salt  is 
sparingly  soluble  in  water,  and  on  heating  at  90°  loses  water  and 
passes  from  the  carbinol  into  the  quinonoid  salt. 

The  normal  sulphite ,  (C19Hl7N3)2,H2S03,  of  jo-rosaniline  was  obtained 
by  suspending  the  preceding  compound  in  water  and  heating  until  the 
solution  became  red  and  metallic  crystals  with  a  green  lustre  were 
produced.  The  salt  is  very  stable,  is  not  altered  by  heating  at  160°, 
and  is  not  decomposed  by  prolonged  heating  with  sodium  carbonate 
solution  ;  sodium  hydroxide,  however,  converts  it  into  rosaniline. 

Ti'iaminotriphenylcarbinol-leucosulphonic  acid,  C]gH19N3SOg,3 JH20, 
separates  slowly  from  a  saturated  solution  of  ^-rosaniline  in  sulphurous 
acid  and  forms  yellow,  minute  crystals  which  slowly  lose  a  part  of 

3  a:  2 
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their  water  of  crystallisation.  Unlike  the  acid  sulphite,  this  compound 
can  be  momentarily  dissolved  in  very  dilute  sodium  carbonate  solution, 
but  soon  deposits  the  normal  sulphite. 

A  solution  of  crystal-violet  in  sulphurous  acid  deposits  a  compound , 
'C25HgiN3S03, 2^H20 ,  in  pale  violet  crystals  which  slowly  lose  water 
of  crystallisation  and  pass  into  the  intensely  coloured  quinonoid  salt. 

The  corresponding  compound  from  malachite-green, 

C23H26N2SOa,2^  or  1H20, 

forms  in  the  fresh  state,  pale  green  crystals  which  soon  develop  an 
intense  green  colour.  T.  M.  L. 

Salts  of  the  Crystal- violet  Group,  Julius  Sand  ( Ber .,  1905, 
38,  3642 — 3654.  Compare  Hantzsch,  Abstr.,  1900,  i,  365). — A 
mixture  of  a  solution  of  crystal-violet  and  hydrochloric  acid, 
when  kept  at  a  constant  temperature,  shows  a  diminution 
of  electrical  conductivity  as  the  time  increases  until  a  limiting 
minimum  is  reached.  This  phenomenon  indicates  a  diminution  of 
hydrogen  ions  due  to  the  formation  of  a  poly  acid  salt,  and  ultimately 
a  state  of  equilibrium  between  the  mono-salt,  hydrochloric  acid,  and 
the  polyacid  salt  (called  by  the  authors  trisalt-/?)  is  attained.  This 
trisalt-/?  does  not  appear  to  be  analogous  to  Hantzsch’s  trisalt, 
C(C6H4NMe2)3Br(HBr)2,  which  is  termed  trisalt-a. 

The  constant  K  for  (mono-salt)(HCl)2/(  trisalt-/?)  is  l’12xl0~3. 

Hantzsch’s  trisalt-a  on  solution  in  water  gives  immediately  a 
constant  conductivity  which  is  practically  identical  with  the  additive 
value  calculated  for  1  equivalent  of  mono-salt  4-  2  of  hydrobromic  acid. 
The  conversion  into  mono-salt  is  thus  practically  iustantaneous  and 
the  constant  K  for  this  change  can  thus  not  be  calculated. 

The  constants  for  the  incomplete  changes:  (1)  mono-salt  -f 
2HC1  — >  trisalt-/?  Kv  (2)  trisalt -fi  — >-  mono-salt  +  2HCI  Af2,  have 
been  found  to  be  ^  =  5*2  and  K2  =  5*8.10 _3. 

The  decomposition  constant,  A2,  for  the  trisalt-/?  is  not  the  same  as 
the  constant  for  Hantzsch's  carbinol  trisalt,  (Ar3  =  2  x  10-2),  and  hence 
the  two  salts  cannot  be  identical.  Full  details  of  the  calculations  are 
given.  J.  J.  S. 

Action  of  Hydroxylamine  on  a/?oSafranones.  Otto  Fischer 
and  Eduard  Hepp  (Ber.,  1905,  38,  3435 — 3438.  Compare  Abstr., 
1903,  i,  654;  Kehrmann  and  de  Gottrau,  this  vol.,  i,  670). — In 
agreement  with  Kehrmann  and  de  Gottrau  it  is  found  that  the 
compounds  obtained  by  the  action  of  hydroxylamine  on  a^osafranone, 
isorosindone,  and  ethylisorosindone  are  not  oximes  but  the  isomeric 
aminoajoosafranones.  Hydroxylamine  salts  react  with  r^osafranone, 
whereas  ammonium  chloride  is  without  any  influence. 

Amino&jDosafranone,  prepared  by  heating  a/>osafranone  with  con¬ 
centrated  alcoholic  ammonia  under  pressure  at  140°,  is  identical  with 
that  previously  prepared  by  means  of  hydroxylamine ;  both  com¬ 
pounds,  when  heated  with  sulphuric  acid,  give  the  same  hydroxy apo- 
safranone,  proving  the  amino-group  to  occupy  the  ortho -position  to  the 
oxygen.  E.  F.  A. 
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Preparation  of  m-Tolylsemicarbazide.  Farbenfabriken  vorm. 
Friedr.  Bayer  &  Co.  (D.R.-P.  160471.  Compare  this  vol.,  i,  383). — 
In  place  of  m-tolylhydrazine,  di-w-tolylcarbazide  may  be  allowed  to 
react  with  carbamide  at  160c,  yielding  m-tolylsemicarbazide  according 
to  the  equation 

CO(NH-NH-C6H4Me)2  +  CO(NH2)2  -  2C6H4Me-NH-NH-CO-NH2. 
The  same  compound  is  obtained  when  di-wi-tolylsemicarbazide  is 
heated  with  ammonia  at  180°.  C.  H.  D. 

Azoxonium  Compounds.  III.  Friedrich  Kehrmann  ( Ber ., 
1905,  38,  3604—3607.  Compare  Abstr.,  1901,  i,  484;  this  vol.,  i, 
930). — 4  :  8 -Diaminonaphthaphenazoxonium  chloride , 

c6h4-c:n— c*ch:ch 
nh2-c:ch-c:oci*c-ch:c-nh2  ’ 

is  formed  by  boiling  2  :  5-diaminophenol  hydrochloride  with  4-amino- 
1 :  2-naphthaquinone  in  alcoholic  solution  in  a  reflux  apparatus  and 
treating  the  reaction-product  with  hydrochloric  acid.  It  crystallises 
from  alcohol  in  slender,  metallic  green  needles  containing  water,  which 
is  lost  at  130°,  and  is  readily  soluble  in  hot  water,  forming  a  violet 
solution  with  dark  red  fluorescence,  or  in  alcohol,  forming  a  blue  solu¬ 
tion  with  strong  red  fluorescence  ;  the  reddish-brown  solution  in  con¬ 
centrated  sulphuric  acid  becomes  yellow  on  addition  of  a  small  quan¬ 
tity  of  water,  or  violet  on  addition  of  much  water  and  partial  neutral¬ 
isation  of  the  acid.  The  aqueous  solution  dyes  tannin-mordanted 
cotton  a  bluish-violet,  which  is  fast  to  soaping  and  moderately  so  to 
light.  Gh  Y . 

erafolminotriazoles.  Firma  Emanuel  Merck  (D.R.-P.  159692), — 
Triarylated  aminoguanidines  condense  with  carboxylic  acids  or  their 
chlorides  to  form  e?ic?c>iminotriazoles.  Thus,  triphenylaminoguanidine 
and  concentrated  formic  acid  react  at  170 — 175°  to  form  endo anilino- 
NPh - N 

diphenyltriazole ,  |  !l  »  which  crystallises  from  alcohol  in 

CH<"NPh">C 

glistening,  yellow  leaflets,  or  from  chloroform  and  light  petroleum  in 
needles.  The  salts  are  highly  crystalline,  the  nitrate  being  insoluble 
and  the  sulphate  and  twrtvate  very  soluble  in  water. 

QiidoAnilinotriphenylti'iazole ,  from  benzoyl  chloride  and  triphenyl¬ 
aminoguanidine,  separates  from  alcohol  in  glistening,  intensely  yellow 
needles  and  melts  at  231 — 232°.  The  sparingly  soluble  nitrate  melts 
at  284°;  the  hydrochloride  forms  flat,  colourless  needles,  melts  at  296°, 
and  dissolves  readily  in  water,  endo Anilinodi-p-toly l triazole  separates 
from  chloroform  and  light  petroleum  in  yellow  needles  and  melts  at 
167°.  C.  H.  D. 

Condensation  of  Ethyl  Succinylsuccinate  with  Acet- 
amidine.  4 : 9-Dihydroxy-2  : 7-dimethyl-5  : 10-dihydro-l  :  3: 6:8- 
naphthatetrazine.  Marston  T.  Bogert  and  Arthur  W.  Dox 
(J.  Amer.  Chem.  Soc 1905,  27,  1302 — 1305). — It  has  been  shown 
(this  vol.,  i,  841)  that  ethyl  succinylsuccinate  condenses  with  guani- 
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dine  to  form  a  naphthatetrazine.  A  similar  condensation  takes  place 
with  acetamidine  with  production  of  4  :  § -dihydroxy -2  :  7 -dimeihyl- 
5  : 10-dihydro-l  :  3  :  6  :  8- naphthatetrazine ,  • 

n-c(oh):c-ch2-c:n - cm© 

CMe-N=C*CH2-C:C(OH)-N 

which  is  obtained  as  a  white  powder,  and  dissolves  in  ammonia  form¬ 
ing  a  solution  with  a  blue  fluorescence,  but  is  insoluble  in  the  usual 
organic  solvents  ;  when  heated,  it  does  not  melt,  but  becomes  charred. 
The  sodium  derivative  crystallises  with  6H20.  E.  G. 

Nitrophenyldiguanides.  Richard  Hermann  ( Monatsh .,  1905, 
20,  1021 — 1037). — Nitroanilines  do  not  interact  with  dicyanodiamide. 

p -Nitrophenyldiguanide  is  obtained  in  the  form  of  its  sulphate , 
(C8H10O2N  6)2,H2S04,  by  treating  phenyldiguanide  hydrochloride  with 
nitric  acid  of  sp.  gr.  1*51  and  concentrated  sulphuric  acid  at  30 — 40°. 
The  sulphate  crystallises  in  matted,  white,  hair-like  needles  and 
melts  at  about  254°.  The  free  base,  CsH10O2N6,H2O,  separates  from 
alcohol  in  yellow  doubly  refractive,  prismatic  leaflets,  loses  H20  at 
105°,  and  melts  at  182°.  The  picrate  forms  a  yellow,  amorphous  pre¬ 
cipitate  ;  the  silver  nitrate  derivative  is  obtained  as  a  yellow,  floc- 
culent  precipitate.  When  heated  with  concentrated  aqueous  potassium 
hydroxide  at  125 — 130°,  the  base  yields  jp-nitroaniline. 

op-j Dinitrophenyldiguanide,  C8Hg04N7,  formed  by  the  action  of 
nitric  acid  of  sp.  gr.  1-51  and  concentrated  sulphuric  acid  on  jt?-nitro- 
phenyldiguanide  at  75 — 80°,  is  obtained  in  the  form  of  its  sulphate , 
(CgH904N7)2,H2S04,  which  crystallises  in  yellow  needles  and  melts  at 
234°.  The  free  base  crystallises  in  doubly  refractive,  orange-yellow 
needles,  melts  at  193°,  has  a  slight  basic  reaction  towards  litmus,  and 
yields  a  yellow,  amorphous  precipitate  with  silver  nitrate.  The  oxalate 
crystallises  in  nodular  aggregates  of  broad  needles  ;  the  picrate  forms 
a  yellow  precipitate.  When  heated  with  dilute  sulphuric  acid  at 
160 — 170°,  the  base  is  hydrolysed  with  formation  of  2  : 4-dinitro- 
aniline  which  melts  at  181 — 182°  (m.  p.  175°;  Rudnew,  this  Journal, 
1871,  24,  712). 

2:4:  §-Trinitrophenyldiguanide  sulphate ,  (C8H806N8)2,H2S04,  formed 
by  the  action  of  nitric  acid  of  sp.  gr.  1*51  and  concentrated  sulphuric 
acid  on  o/>-dinitrophenyldiguanide  at  105 — 110°,  crystallises  in  micro¬ 
scopic,  broad,  yellow  leaflets,  melts  at  270°,  and  is  hydrolytically  dis¬ 
sociated  when  boiled  with  water  or  alcohol.  The  free  base>  OgHgOgN’g, 
crystallises  in  doubly  refractive,  microscopic,  short  leaflets,  which 
appear  golden  by  transmitted,  reddish-violet  by  reflected  light,  melts 
at  about  239°,  and  is  extremely  hygroscopic.  When  hydrolysed 
with  dilute  sulphuric  acid,  the  base  yields  2:4:  G-trinitroaniline. 

p- Aminophenyldiguanide  sulphate ,  (C8H12N6)2,H2S04,  is  formed  by 
electrolytic  reduction  of  jp-nitrophenyldiguanide  in  concentrated  sul¬ 
phuric  acid  and  alcohol,  with  a  current  density  of  3 — 3  5  amperes  and  an 
E.M.F.  of  1  volt. ;  it  crystallises  in  broad,  white  needles  and  prismatic 
leaflets,  forms  with  copper  sulphate  and  aqueous  alkali  hydroxide  a 
rose-red  copper  derivative  consisting  of  fan-shaped  aggregates  of  slender 
needles,  with  auric  chloride  forms  a  colloidal  gold  solution,  and  reduces 
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ammoniacal  silver  solutions.  When  heated  with  dilute  sulphuric  acid 
at  170°,  it  is  hydrolysed  with  formation  of  jp-phenylenediamine, 

G.  Y. 


A  New  Method  of  Formation  of  Diazo-compounds  and  a 
General  Method  for  Determining  the  Constitution  of  Azo¬ 
dyes.  Otto  Schmidt  (Ber.f  1905,  38,  3201 — 3210). — The  action  of 
fuming  nitric  acid,  cooled  by  ice,  on  azo-dyes  containing  an  auxo- 
chromic  amino-  or  hydroxyl  group  in  the  para-position  to  the  azo- 
group  leads  to  the  formation  of  the  diazo-compound  from  which  the 
dye  is  prepared,  the  other  component  appearing  as  a  nitro-derivative ; 
if  the  auxochromic  group  is  in  the  ortho-position,  the  decomposition 
takes  place  completely  only  with  /2-naphthol  dyes,  but  partially  with 
p-cresol  dyes,  whilst  the  reaction  takes  place  only  to  a  small  extent 
or  does  not  take  place  with  azo-dyes  containing  the  auxochromic  group 
in  the  meta-position.  Other  azo-compounds,  such  as  azobenzene,  are 
not  decomposed  by  fuming  nitric  acid. 

Azoxy-compounds  which  contain  a  jt?-amino-group,  such  as  pp-tetrsi- 
ethyldiaminoazoxy benzene,  are  decomposed  by  fuming  nitric  acid  with 
formation  of  diazo-compounds.  These  azoxy-compounds,  as  also  azo- 
dyes  containing  an  auxochromic  group  in  the  para-position,  are  decom¬ 
posed  in  the  same  manner  by  chromic  or  permanganic  acids  in  glacial 
acetic  acid  solution. 

Helianthin  (16*4  grams)  yields  8T  grams  of  op-dinitrodimethyl- 
aniline,  1*2  grams  of  tetranitrodimethylaniline,  and  diazobenzene- 
sulphonic  acid  which,  when  coupled  with  /3-naphthol,  forms  19*2 
grams  of  the  dye,  OH*C10H0*N2*C6H4*SO3Na,  which  crystallises  in 
glistening,  bronze  leaflets.  Tetranitrodimethylaniline ,  C^H508N5,  crys¬ 
tallises  from  alcohol,  is  yellow,  and  melts  at  128 — 129°. 

p-Nitro-p  -methoxy azobenzene,  C13Hn03N3,  is  formed  by  the  action  of 
methyl  iodide  and  sodium  methoxide  on  jo-nitro-jo'-hydroxyazu benzene 
in  boiling  methyl-alcoholic  solution.  It  crystallises  in  yellowish-red, 
flat  needles,  melts  at  157  5 — 158°,  and  when  5  grams  are  treated  with 
cooled  fuming  nitric  acid  yields  2*5  grams  of  op-dinitroanisole  melting 
at  88°,  and  the  diazo-compound,  which,  with  /5-naphthol,  forms  4*41 
grams  of  jp-nitrobenzeneazo-/?-naphthol,  melting  at  251*2 — 252*5°. 

When  treated  with  fuming  nitric  acid,  4  grams  of  orange  II  yield 
1*7  grams  of  a  m£ro-derivative  of  /3-naphthol  and  diazotised  sulphanilic 
acid,  which,  when  coupled  with  phenol,  forms  2  grams  of  the  azo-dye. 
In  the  same  manner,  2  grams  of  /2-naphtholazobenzene-o-carboxylic 
acid  yield  1*4  grams  of  a  nitro-/?-naphthol,  and  1*8  grams  of  the  dye 
is  recovered  by  coupling  the  diazo-compound  formed  with  /?-naphthol. 

Satisfactory  yields  of  diazo-compounds  are  obtained  from  jp-ethoxy- 
jo'-hydroxyazobenzene,  ^o-hydroxyazobenzenesulphonic  acid,  benzene- 
azo-/3-naphthol,  and  ^-ethoxy  benzeneazo-/2-naphthol  •  but  m-hydroxyazo- 
benzene,  the  product  obtained  on  coupling  diazotised  anthranilic  acid 
with  jt?-cresol,  azobenzene,  y>-azotoluene,  and  tetramethyl-mm'-di  amino  - 
azobenzene,  do  not  yield,  or  yield  only  small  amounts  of,  diazo-com- 
pouods.  [Compare  Meldola  and  Morgan,  Trans.,  1899,  55,  608; 
Meldola  and  Hanes,  ibid.,  1894,  65,  841.]  G.  Y. 
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Stability  of  Diazotised  ^-Nitroaniline.  Caul  Schwalbe  (Zeit. 
Farb.  Text .  Ind .,  1905,  4,  (xviii),  433 — 456). — The  influence  of  the 
amount  of  free  hydrochloric  acid,  free  nitrous  acid,  sodium  acetate,  or 
salt  on  the  keeping  power  of  diazotised  ^-nitroaniline  has  been 
investigated.  The  diazo-solutions  used  were  prepared  from  purified 
commercial  nitrosoamine-red  and  were  titrated  against  /5-naphthol 
both  at  the  beginning  of  each  experiment  and  24  hours  later.  The 
experiments  show  the  very  harmful  influence  on  the  keeping-power 
exercised  by  small  quantities  of  nitrous  acid,  which  is  still  more 
marked  in  presence  of  sodium  acetate.  Mineral  salts  are  beneficial  in 
increasing  the  stability  when  used  in  conjunction  with  sodium  acetate. 
Excess  of  hydrochloric  acid  also  acts  beneficially  on  the  keeping-power. 

E.  F.  A. 

Properties  of  ^-Azophenetole.  Friedrich  Dreyer  and  Th. 
Eotarski  ( Chem .  Centr.,  1905,  ii,  1016 — 1017  ;  from  Isvert.  Peters¬ 
burg.  Polytechn.  Inst.,  1905,  135 — 157). — -/>Azophenetole,  prepared  by 
the  reduction  of  p-nitrophenetole  with  sodium  ethoxide,  is  dimorphous 
and  crystallises  from  alcohol  ;  it  melts  and  solidifies  at  159*35°.  The 
transformation  point  of  the  a-  into  the  /^-modification  is  93*65°.  The 
solubility  of  the  compound  in  glacial  acetic  acid  is  0T53  gram- 
molecules  per  litre  at  89*2°,  0T76  at  91°,  0T 85  at  93°,  0*209  at 
95*6°,  0*232  at  97*2°,  and  0*252  at  99*6°;  the  solubility  curve 
shows  a  point  of  inflection  at  94*7°  corresponding  with  the  tempera¬ 
ture  of  transformation.  The  a-form  crystallises  in  rhombic  plates,  has 
a  sp.  gr.  1*2314  at  21°/4°,  a  specific  heat  0*350  between  93*7°  and  20°, 
and  a  coefficient  of  expansion  0*00033  from  30°  to  93*7°,  and  0*00078 
from  93*7°  to  158°,  The  £-form  has  a  sp.  gr.  1*1977  at  21°/4°  and  a 
specific  heat  0*502  from  93*7°  to  159*3°.  The  molten  compound  is  not 
doubly  refractive  and  has  a  specific  heat  0*521  from  161*1°  to  175*5°. 
The  heat  developed  by  the  change  of  the  j3-  into  the  a-form  is  1*6  and 
the  latent  heat  of  fusion  35*0  calories.  E.  W.  W. 


Constitution  of  the  Hydroxyazo-compounds.  Herbert 
Teichner  ( Ber .,  1905,  38,  3377 — 3380). — Sodium  1  :  2-naphthaquinone- 
3  :  6-disulphonate  combines  with  phenyl  hydrazine  sulphate  in  cold 
dilute  alcoholic  solution  to  form  orange-coloured  needles, 

C16H10°7N2S2Na2>6H2°  J 

the  product  is  considered  to  be  the  phenylhydrazone, 

or,  xt  n  xr  /C0 -CIN-NHPh 

S03Na-C6  3<CH;(kg0?:Na  , 

of  the  original  substance.  It  is  not  a  derivative  of  2-hydroxy-l  :  4- 
naphthaquinone,  as  it  does  not  possess  tinctorial  properties,  and,  more¬ 
over,  it  is  reducible  by  an  excess  of  phenylhydrazine  to  1  :  2 -dihydroxy- 
naphthalene-3  :  6-disulphonic  acid.  It  does  not  condense,  moreover, 
like  an  ortho-diketone  with  o-tolylenediamine. 

The  following  substances  were  prepared  for  comparison.  Sodium 
i-anilino-l  :  2-naphthaquinone- 3  :  §-disulphonate , 

SOaNa-C(iH„<CO  °°  ,4H„0, 

3  6  'X<(NHPh)-C-SO.sNa 

is  obtained  by  the  action  of  aniline  on  sodium  1  :  2-naphthaquinone- 
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3  : 6-disulphonate  ;  it  forms  orange-coloured  crystals  and  condenses 
with  o-tolylenediamine,  giving  a  bluish-red,  crystalline  product, 
C23H1506N3S2Na2.  Aniline  gives  with  sodium  1  :  2-naphthaquinone-6- 
sulphonate  a  product  which  separates  in  dark  red  crystals. 

W.  A.  D. 

Aminoazo-dyes  from  Chlorochromotropic  Acid.  Farbwerke 
vorm.  Meister,  Lucius,  and  Bruning  (D.R.-P.  160281). — Hypochlorous 
acid  and  its  salts  react  with  chromotropic  acid  (1  : 8-dihydroxy- 
naphthalene-3  :  6-disulphonic  acid)  yielding  a  chlorochromotropic  acid , 
in  which  the  chlorine  atom  probably  occupies  the  ortho-position  to  one 
of  the  hydroxyl  groups.  This  acid  does  not  readily  combine  with 
diazotised  amines,  but  combines  with  diazotised  nitroamines,  and  the 
resulting  compounds  may  be  reduced  with  sodium  sulphide  at  50 — 60° 
to  blue  aminoazo-dyes.  Thus  /?-nitroaniline,  chloro-^-nitroaniline,  or 
2  : 5-nitroaminoquinol  dimethyl  ether  may  be  employed.  C.  H.  D. 

A  New  Method  of  Formation  of  Osotetrazones.  Walter 
Dieckmann  and  Ludwig  Platz  (Aer.,  1905,  38,  2986 — 2990.  Compare 
von  Pechmann,  Abstr.,  1898,  i,  62). — a -Chloroglyoxalphenylhydrazone^ 
COH*CClIN*NHPh,  is  formed  by  the  action  of  phenyldiazonium 
chloride  on  chloromalonaldehyde  iu  aqueous  sodium  acetate  solution 
cooled  by  ice ;  it  crystallises  from  alcohol  or  benzene  in  long,  yellow 
needles,  melts  at  141°,  is  readily  soluble  in  warm  alcohol,  ether, 
glacial  acetic  acid,  benzene,  chloroform,  light  petroleum,  or  cold 
acetone,  and  dissolves  in  concentrated  sulphuric  acid,  forming  a  green 
solution,  which  becomes  red,  changing  to  a  dirty-green  with  ferric 
chloride,  or  bluish- violet  with  potassium  dichromate ;  when  treated 
with  aqueous  alkali  hydroxides,  it  decomposes  and  yields  a  strong 
^sonitrile  odour. 

Chloroglyoxalosazone ,  NHPh-NICH-CCLN-NHPh,  formed  by  the 
action  of  phenylhydrazine  on  a-chloroglyoxalphenylhydrazone  in 
alcoholic  solution,  crystallises  in  yellow  leaflets,  melts  at  142  5°,  is 
less  soluble  than  the  hydrazone,  and  dissolves  in  concentrated 
sulphuric  acid,  forming  a  yellow  solution  which  becomes  green, 
changing  to  blue  on  addition  of  potassium  dichromate.  When  treated 
with  alcoholic  potassium  hydroxide,  the  osazone  is  converted  into 
glyoxalosotetrazone,  which  melts  at  152°. 

cL-Chloro-fi-methylglyoxal-a-phenylhydrazone ,  COMe*CCLN*NHPh, 
formed  by  the  action  of  phenyldiazonium  chloride  on  a-chloroacetyl- 
acetone  in  presence  of  potassium  acetate  in  aqueous-alcoholic  solution, 
crystallises  in  yellow  needles  and  melts  at  136*5°;  it  is  moderately 
soluble  in  warm  alcohol,  ether,  benzene,  chloroform,  glacial  acetic 
acid,  or  cold  acetone,  and  when  treated  with  aqueous  alkali  hydroxide 
gives  an  isunitrile  odour.  It  interacts  with  phenylhydrazine  to 
form  a -chloro-fi-methylglyoxalosazone,  NHPh*N!CMe*CClIN*NHPh, 
which  crystallises  from  glacial  acetic  acid  in  lemon-yellow  leaflets, 
melts  and  decomposes  at  182*5°,  and  dissolves  in  concentrated 
sulphuric  acid  to  form  a  yellow  solution  which  becomes  bluish-violet 
on  addition  of  potassium  dichromate.  When  treated  with  alcoholic 
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potassium  hydroxide,  the  osazone  forms  methylglyoxalcsotetrazone, 
melting  at  106 — 107°  and  decomposing  at  124°.  G.  Y. 

The  Bence-Jones  Proteid.  Emil  Abderhalden  and  Otto  Bostocki 
(Zeit.  physiol .  Chem 1905,  46,  125 — 135). — The  proteid  was  obtained 
from  the  urine  in  a  case  of  bone  sarcoma.  On  heating,  it  is  pre¬ 
cipitated  at  50 — 60° ;  this  precipitate  dissolves  on  boiling,  and 
reappears  on  cooling ;  other  properties  which  are  described  show  it  to 
be  similar  to  the  proteid  described  in  previous  cases.  WheD  a 
solution  of  it  is  injected  into  rabbits,  it  does  not  pass  into  the  urine, 
and  a  precipitin  is  formed  in  the  rabbits’  blood,  which,  however,  acts 
not  only  on  the  Bence-Jones  proteid,  but  also  on  the  proteids  of 
normal  serum.  On  hydrolysis,  100  grams  yield — glycine,  1*7  ;  alanine, 
4*5;  leucine,  10*6;  proline,  1*9;  phenylalanine,  1*5;  glutamic  acid, 
6*0;  aspartic  acid,  4*5;  and  tyrosine,  1*7  grams.  Lysine,  arginine, 
and  histidine  were  also  detected.  W.  D.  H, 

The  Composition  of  the  Proteid  of  Aspergillus  Niger- 

Emil  Abderhalden  and  Peter  Bona  (Zeit.  physiol.  Chem.,  1905,  46, 
179 — 186). — Aspergillus  niger  was  cultivated  on  various  nitrogenous 
media ;  its  proteid  matter  yields  on  hydrolysis,  glycine,  alanine, 
leucine,  glutamic  and  aspartic  acids.  Aromatic  products  such  as 
tyrosine  and  phenylalanine  were  not  discovered.  The  experiments 
point  to  the  independence  of  the  proteid  and  the  medium  on  which 
the  mould  is  grown,  but  this  cannot  be  asserted  with  confidence  until 
quantitative  experiments  are  made.  W.  D.  H. 

Influence  of  Acids  and  Alkalis  on  the  Swelling  of  Gelatin. 

Wolfgang  Ostwald  (PfliigePs  Archiv ,  1905,  108,  563 — 589). — The 
swelling  of  gelatin  in  acids  and  alkalis  depends,  in  a  complex  manner, 
on  the  concentration,  the  rate  increasing  with  concentration  to  a 
maximum  at  A/40  for  hydrochloric  acid  and  Nj 36  for  potassium 
hydroxide.  With  higher  concentrations,  the  rate  again  diminishes, 
the  fall  being  at  first  rapid,  then  very  gradual.  Similar  results  are 
obtained  with  other  acids  and  alkalis.  The  type  of  curve  obtained 
shows  a  general  parallelism  with  those  representing  other  properties. 
The  author  points  out  that  any  theory  which  attempts  to  explain  the 
physico-chemical  properties  of  colloids  must  account  for  these  peculiar 
curve  relations. 

The  absolute  value  of  the  swelling  is  much  larger  than  in  pure 
water ;  the  absorption  of  liquid  being  with  acid  3 — 4  times,  and  with 
the  optimum  alkali  3  times  as  much.  J.  J.  S. 

Formation  of  Complex  Proteids  from  Peptones.  Leopold 
Spiegel  ( Ber .,  1905,  38,  2696 — 2702.  Compare  Henninger,  Abstr. 
1878,  802,  989  ;  Hof meisfcer,  Abstr.,  1879,  950;  Loew,  Abstr.,  1888, 
358;  Schroetter,  Abstr.,  1896,  i,  515;  Blum,  Abstr.,  1896,  i,  658 ; 
Lawroff  and  Salaskin,  Abstr.,  1903,  i,  136;  Nurnberg,  Abstr.,  1904, 
ii,  1 87). — When  a  5  per  cent,  solution  of  commercial  peptone  is  acidified 
slightly  with  acetic  acid  and  1  part  of  aldehyde  in  40  per  cent,  solution 
added  for  each  part  of  peptone,  there  is  formed  immediately  a 
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flocculent  precipitate  which  coagulates  to  a  leathery  mass  ;  when 
warmed  with  dilute  sodium  hydroxide,  this  partially  dissolves  to  form 
a  solution  which  on  acidification  with  acetic  acid  and  warming 
deposits  a  small  coagulate  on  the  walls  of  the  glass  vessel. 

The  precipitate  obtained  from  a  peptone  of  unknown  genesis  con¬ 
tained  C  =  48*78,  H  =  7*39,  N=  16*63,  S  =  l*29,  and  ash  =  0*023  per 
cent.,  whilst  that  from  a  specimen  of  Witte's  peptone  contained 
C  =  49*55,  50*31,  H-8*63,  7*55,  N  =  13*75,  S=-- 1*11,  and  ash  =  0*lC5 
per  cent.  The  filtrate  from  the  flocculent  precipitate  becomes  opaque 
on  warming,  and  this  precipitation  is  greatly  increased  on  adding 
acetic  acid,  whereas  a  solution  of  peptone  slightly  acidified  with 
acetic  acid  remains  clear  when  heated  by  itself,  or  with  a  further 
addition  of  acetic  acid,  or  in  presence  of  1  per  cent,  of  sodium 
chloride.  The  filtrate  gives  positive  results  with  the  xanthoprotein, 
Spiegler’s,  the  biuret,  and  Adamkiewicz’s  reactions  for  albumin,  as 
also  with  concentrated  nitric  and  sulphuric  acids,  and  with  concen¬ 
trated  sulphuric  acid  and  saccharose ;  it  blackens  alkaline  lead  solutions 
on  boiling.  An  acidified  solution  of  peptone  gives  a  yellowish-brown 
coloration  with  the  xanthoprotein  and  only  a  slow  precipitation  with 
Spiegler’s  reagent. 

Fractional  precipitation  experiments  according  to  Pick’s  method 
(Abstr.,  1898,  i,  288)  show  that  in  the  formaldehyde-peptone  filtrate 
the  albuminoses  which  are  soluble  in  semi- saturated  ammonium  sulphate 
solution  have  been  converted  into  albumins,  which  are  easily  salted 
out,  and  part  of  which  correspond  with  Fuld  and  Spiro’s  euglobulin 

(Abstr.,  1901,  ii,  67). 

Pure  peptone  is  obtained  by  saturating  an  aqueous  solution  of 
Witte’s  peptone  with  ammonium  sulphate,  concentrating  the  filtrate, 
and  precipitating  the  ammonium  sulphate  with  alcohol.  This,  when 
treated  with  formaldehyde  in  aqueous  solution  at  the  winter  tempera¬ 
ture,  remains  clear  even  if  saturated  immediately  with  ammonium 
sulphate,  but  forms  a  precipitate  if  saturated  after  some  days,  and 
after  two  months  becomes  opaque  when  warmed  with  1  per  cent,  of 
sodium  chloride.  If  the  treatment  with  formaldehyde  is  carried  out 
at  the  summer  temperature,  condensation  takes  place  immediately, 
with  formation  of  a  precipitate  which  dissolves  in  dilute  sodium 
hydroxide  to  form  a  solution  from  which  acids  precipitate  a  substance 
with  the  properties  of  an  alkali  albuminate.  The  filtrate  from  the 
condensation  precipitate  forms  a  precipitate  when  half  saturated,  and 
again  when  completely  saturated  with  ammonium  sulphate. 

When  distilled,  the  alkaline  solution  of  the  condensation  precipitate 
yields  a  distillate  which  has  an  odour  resembling  that  of  formalde¬ 
hyde  and  precipitates  a  black  powder  from  warm  ammoniacal  silver 
nitrate  solution,  but  does  not  give  the  formaldehyde  reaction  with 
alkaline  resorcinol.  The  residual  alkaline  liquid  does  not  form  a 
precipitate  when  acidified.  The  condensation  precipitate  does  not 
yield  formaldehyde  when  heated  with  acids.  G.  Y. 

Adrenalin©  [Epinephrine],  the  Active  Principle  of  the 
Suprarenal  Glands.  Thomas  B.  Aldrich  ( J .  Amer.  Chem.  Soc 
1905,  27,  1074 — 1091). — A  resume  is  given  of  the  work  on  adrenaline 
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together  with  a  discussion  of  its  constitution.  The  author  quotes 
analyses  in  support  of  the  formula  C9H1303N,  which  he  was  the  first 
to  ascribe  to  the  compound  (Abstr.,  1901,  ii,  564).  A  bibliography  of 
the  subject  is  appended.  E.  G. 

Behaviour  of  Ferments  towards  Colloidal  Solutions.  Emil 
Reiss  ( Beitr .  chem .  Physiol.  Path.,  1905,  7,  151 — 152.  Compare  Dauwe, 
this  vol.,  i,  623). — When  chloroform  solutions  of  lecithin  are  shaken 
with  solutions  of  ferments,  it  is  found  that  part  of  the  ferment  is 
transferred  to  the  chloroform  solution.  This  holds  good  for  rennin 
and  trypsin.  The  catalase  of  milk  adheres  to  the  milk  globules,  but 
if  these  are  separated  from  the  plasma  and  covered  with  water  or 
sodium  chloride^  solution,  the  catalase  is  dissolved  by  these  liquids, 
indicating  that  the  enzyme  is  precipitated  by  the  colloidal  plasma,  but 
in  the  absence  of  such  colloids  is  readily  soluble.  J.  J.  S. 

Catalase.  Philip  Shaffer  ( Amer .  J.  Physiol.,  1905,  14, 

299 — 312). — The  main  conclusion  drawn  from  the  experiments 
recorded  is  that  the  catalase  action  of  plant  and  animal  extracts 
liberates  oxygen  in  a  molecular  condition.  It  is  therefore  not  an 
oxidising  enzyme,  but  destroys  the  peroxide  in  such  a  way  that  oxygen 
is  not  liberated  in  an  active  condition  ;  the  tissues  are  thus  protected 
from  injurious  oxidation.  W.  D.  H. 

Is  the  Presence  of  a  Catalase  necessary  for  the  Guaiacum 
Reaction  ?  Leo  Liebermann  and  Paul  Liebermann  ( Pfiiigers  Archiv , 
1905,  108,  489—498.  Compare  ibid.,  1903,  104,  207).— Heating 
malt-extract  above  80°,  or  shaking  it  with  mercuric  oxide  and 
magnesia,  destroys  the  catalase  which  causes  the  decomposition  of 
hydrogen  peroxide,  but  the  solution  still  induces  the  guaiacum  reac¬ 
tion,  particularly  if  oil  of  turpentine  is  present.  Hence  the  authors 
conclude  that,  contrary  to  the  view  held  by  Heumann-Wender 
( Enzymologishe  Studien ,  I,  28 — 35,  Berlin,  1904),  only  one  enzyme, 
the  oxygen-carrier  peroxydase,  is  necessary  for  inducing  the  reaction. 

J.  J.  S. 

Precipitins.  Ivar  Bang  {Beitr.  chem.  Physiol.  Path.,  1905,  7, 
149 — 150). — As  regards  limits  of  precipitation  of  precipitin,  it  is 
found  in  the  same  fraction  as  euglobulin,  and  after  dialysis  remains  in 
the  soluble  portion  and  may  be  precipitated  by  sodium  chloride. 
When  the  dialysed  solution  is  heated,  albumin  coagulates  at  64°  and 
precipitin  is  contained  in  the  filtrate. 

Precipitins  obtained  by  injecting  ox-blood- serum  into  dogs  do  not 
always  behave  in  the  same  manner  ;  some  give  precipitates  with  both 
globulin  and  serum-albumin,  others  with  globulin  only.  J.  J.  S. 
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Optical  Reflection  Constants  and  the  Electromotive  Con¬ 
dition  of  Chromium.  August  L.  Bernoulli  (Che?n.  Centr .,  1904,  ii, 
1371  ;  from  Physikal.  Zeit .,  5,  632 — 634). — An  optical  examination  of 
chromium  which  had  been  rendered  passive  by  exposure  to  air  or  by  a 
boiling  solution  of  jt?-benzoquinone  in  benzene  has  been  made  by  Micheli’s 
method  (Abstr.,  1901,  ii,  82).  The  results  showed  that  the  metal  was 
coated  with  a  superficial  layer.  The  composition  of  this  layer  is, 
according  to  the  author,  2Cro03,Cr03.  The  maximum  change  of 
E.M.F.  against  an  electrode  of  platinum  in  a  solution  of  ammonium 
nitrate  was  found  to  be  0*15  volt.  When  the  metal  is  made  passive 
by  the  action  of  nitric  acid,  the  alteration  of  E.M.F \  is  much  greater 
and  may  reach  0*9  volt.  Oxygen  and  nitric  oxide  are  both  absorbed 
by  chromium,  and  the  metal,  which  had  been  treated  with  nitric  acid 
and  thoroughly  washed,  was  found  to  liberate  a  measurable  quantity 
of  nitric  oxide  when  allowed  to  remain  in  water  for  several  hours  ; 
active  chromium  does  not  yield  this  gas  under  similar  conditions. 

E.  W.  W. 

The  Stereochemistry  of  Nitrogen.  Humphrey  0.  Jones  {Brit. 
Assoc.  Reports ,  1904, 1 — 24). — This  report  contains  a  review  of  the  state 
of  knowledge  respecting  the  stereochemistry  of  nitrogen.  An  account 
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is  given  of  the  researches  on  tervalent  nitrogen  compounds,  including 
substituted  ammonias,  cyclic  compounds,  oximes,  hydrazones  and 
semicarbazones,  anils,  and  azo-compounds  ;  and  also  of  the  quinque- 
valent  nitrogen  compounds  and  their  optical  activity.  This  is  followed 
by  a  discussion  of  the  various  molecular  configurations  which  have 
been  proposed  to  account  for  the  facts.  Full  references  to  the  litera¬ 
ture  are  given.  0.  H.  D. 

Racemism.  Giuseppe  Bruni  and  F.  Finzi  (Atti  R.  Accad .  Lincei, 
1904,  [v],  13,  ii,  349 — 355).— The  method  given  by  Bruni  (Abstr., 
1900,  ii,  269)  for  determioing  whether  an  optically  inactive  substance 
is  a  racemic  or  pseudoracemic  compound  or  a  mixture  has  been  since 
applied  by  Adriani  (Abstr.,  1901,  ii,  230)  and  by  Smits  (Abstr.,  1903, 
i,  263)  to  certain  definite  cases.  The  authors  now  give  more  complete 
considerations  concerning  this  method.  Instead  of  the  method  of 
fusion,  they  use  that  of  solidification  with  the  thermometer  immersed 
in  the  fused  mass,  which  gives  far  more  exact  results  and  entirely 
avoids  the  errors  indicated  by  Smits.  The  determination  of  the 
freezing  temperatures  of  cryohydrates  by  means  of  the  Beckmann 
apparatus  requires,  in  general,  larger  quantities  of  substance  than  the 
fusion  method,  but  with  a  suitable  solvent  which  dissolves  only  small 
proportions  of  the  isomerides  a  few  decigrams  are  sufficient.  Besides 
the  inactive  substance,  only  one  active  compound  is  required,  and  of 
this  the  cryohydric  temperature  is  determined.  The  composition  of 
the  solution  is  found  either  by  analysis  or  by  extrapolation  of  the 
freezing  curve.  Increasing  amounts  of  the  d-  or  ^-compound  are  then 
added  to  the  cryohydrate  solution  of  the  inactive  compound.  If  the 
isomerides  form  a  simple  conglomerate,  the  freezing  point  remains 
constant  and  the  solution  inactive.  Where  a  true  racemic  compound 
exists,  the  freezing  temperature  falls  to  a  certain  point ;  further 
additions  do  not  change  it  or  the  rotation  of  the  supernatant  solution. 
By  weighing  the  dry  residue  and  determining  its  rotatory  power,  the 
amounts  of  inactive  and  active  substances  can  be  arrived  at  and  the 
equilibrium  curves  drawn.  These  vary  in  form  according  as  the 
compound  or  the  components  are  the  more  soluble.  Where  pseudo¬ 
racemic  mixed  crystals  are  formed,  every  fresh  addition  alters  both  the 
freezing  point  and  rotatory  power,  no  invariant  point  being  attained. 
Curves  are  given,  according  to  Schreinemakers’  method  of  representa¬ 
tion  (Abstr.,  1893,  ii,  260  and  512),  for  all  the  possible  cases. 

The  compounds  investigated  by  the  authors  are  methyl  diacetyl- 
tartrate  and  methyl  diacetylraeemate  in  ethylene  bromide  and  ^-xylene 
and  ammonium  hydrogen  racemate  and  tautrate  in  water.  With  the 
first  pair  of  compounds  the  racemic  ester  is  the  more  soluble,  and  with 
the  second  pair  the  tartrate.  In  both  causes,  true  racemic  compounds 
are  formed.  T.  H.  P. 

Flame  Spectra.  Charles  de  AY at  teville  (Phil.  Trans.,  1904,  A., 
204,  139 — 168.  Compare  Abstr.,  19  04,  ii,  222). — By  injecting  the 
spray  from  saline  solutions  into  the  g  as  to  be  burned,  Gouy  discovered 
(in  1879)  several  new  lines  in  the  flame  spectra  belonging  to  the 
metals  contained  in  the  solutions,  but ,  emitted  only  in  the  vicinity  of 
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the  blue  inner  cone.  The  author,  extending  Gouy’s  observations,  has 
studied  photographically  a  large  number  of  flame  spectra,  including 
the  ultra-violet  portions.  The  method  employed  for  the  production  of 
the  flame  is,  with  slight  modifications,  the  same  as  that  devised  by 
Gouy.  Recorded  lines  are  fully  tabulated  for  lithium,  sodium, 
potassium,  magnesium,  calcium,  strontium,  barium,  zinc,  cadmium, 
silver,  copper,  tin,  lead,  bismuth,  chromium,  iron,  nickel,  and  cobalt. 
It  is  shown  that  there  are  many  more  lines  in  the  spectra  obtained  by 
the  author’s  method  than  is  the  case  when  the  salt  spray  is  not 
previously  mixed  with  the  gases  which  react  to  form  the  .flame.  As  a 
rule,  the  lines  which  are  found  in  the  flame  spectrum  are  those  which 
are  the  strongest  lines  in  the  arc  spectrum.  On  the  other  hand,  none  of 
the  characteristic  lines  of  the  spark  spectrum  are  ever  seen  in  the 
flame  spectrum.  There  is,  however,  a  very  marked  resemblance  be¬ 
tween  the  flame  spectrum  and  that  of  an  oscillatory  spark.  This  is 
especially  the  case  with  iron,  nickel,  and  cobalt.  J.  C,  P. 

Chemical  Effects  of  Light.  Action  of  Hydrochloric  Acid  on 
Platinum  and  Gold.  Marcellin  Berthelot  (Ann.  Chim.  Phys ., 
1904,  [viii],  3,  295 — 299). — A  resume  of  work  already  published 
(Abstr.,  1904,  ii,  569).  M.  A.  W. 

Emanations  and  Radiations.  Marcellin  Berthelot  (Ann. 
Chim.  Phys.,  1904,  [viii],  3,  289 — 293). — A  theoretical  discussion  of 
which  a  notice  has  already  appeared  (Abstr.,  1904,  ii,  602). 

M.  A.  W. 

Genesis  of  Temporary  Radioactivity.  Ed.  Sarasin,  Thomas 
Tommasina,  and  F.  Jules  Micheli  (Gompt.  rend.,  1904,  139, 
917 — 920). — The  curves  representing  the  rate  of  fall  of  the  radio¬ 
activity  induced  on  negatively  charged  metallic  wires  exposed  to  the 
air  resemble  the  curves  for  the  activity  induced  by  exposure  to  radio¬ 
active  substances.  The  rate  of  decay  of  activity  is  the  same  for 
silver,  copper,  aluminium,  iron,  and  nickel  whether  the  metals  have 
been  exposed  to  ordinary  air  or  to  air  ionised  by  X-rays.  The  activity 
induced  by  the  X-rays  is  not  due  to  direct  radiation,  but  to  the  ionisa¬ 
tion  which  these  produce  in  the  air. 

If  the  electroscope  employed  for  the  measurements  is  positively 
charged  in  one  experiment  and  negatively  in  a  second  experiment,  the 
curves  representing  decay  are  not  superposable.  The  explanation  of  this 
seems  to  be  that  the  induced  activity  emits  two  kinds  of  oppositely 
charged  particles  (a  and  fi)  which  behave  differently  in  the  electroscopic 
apparatus  in  consequence  of  their  different  velocities.  Experiments 
on  the  decay  of  the  feeble  activity  induced  on  exposed  wires,  which 
are  positively  charged,  confirm  this  supposition. 

The  observations  lead  to  the  view  that  the  production  of  induced 
radioactivity  consists  in  the  absorption  of  an  emanation  which  is 
formed  when  gases  are  ionised  ;  this  absorbed  or  adherent  emanation 
gradually  disappears  in  consequence  of  radiation,  and  a  corresponding 
fall  in  activity  is  observed.  H.  M.  D. 
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Secondary  Radiation  caused  by  the  /3-  and  y-Rays  of 
Radium.  A.  S.  Eve  [Phil.  Mag.,  1904,  [vi],  8,  669 — 685).- — An 
electroscope  screened  from  the  glass  tube  containing  the  radium  by 
means  of  a  thick  lead  screen  was  exposed  to  the  action  of  the  secondary 
radiations  caused  by  the  action  of  the  /3-  and  y-rays  on  various  radiators. 
A  large  number  of  substances  were  employed  as  radiators,  and 
although  the  secondary  radiation  is  generally  greater  for  substances  of 
high  density,  it  is  not  proportional  to  the  density.  It  was  found  that 
the  effective  depth  from  which  the  secondary  radiation  proceeds  varies 
for  different  materials ;  thus  for  paper  the  secondary  radiation 
increases  until  a  thickness  of  about  2  or  3  mm.  is  reached  and  then 
remains  constant.  A  plate  of  lead  placed  behind  the  paper,  however, 
would  then  cause  an  increase.  By  cutting  off  the  primary  /3-rays  it 
was  found  that  the  secondary  radiations  produced  by  y-  and  /3-primary 
rays  are  of  the  same  character,  and  that  about  85  per  cent,  of  the 
secondary  radiation  is  due  to  the  /3-rays.  This  was  also  confirmed  by 
deflecting  the  /3-rays  by  a  magnetic  field.  The  secondary  rays  are, 
however,  different  from  those  caused  by  the  Rontgen  rays,  the  latter 
having  far  greater  penetrative  power.  The  absorption  of  the  radium 
secondary  radiations  was  found  to  obey  accurately  the  simple 
exponential  equation  1  —  I0q~1x,  and  the  radiations  hence  appear  more 
homogeneous  than  the  primary  rays  ;  the  absorptive  power  of  different 
materials  is  roughly  in  the  order  of  their  densities.  The  radiation 
from  the  surface  when  the  primary  rays  passed  through  from  the  back 
was  also  investigated ;  the  curve  increases  with  thickness  to  a  maximum, 
remains  approximately  constant,  and  then  falls,  and  this  is  the  type  of 
curve  deduced  theoretically,  namely,  that  corresponding  with  the 
difference  between  two  simple  exponential  curves. 

The  secondary  radiations  produced  by  the  y-rays  can  be  deflected  by 
a  magnetic  field  and  it  has  been  shown  by  Becquerel  that  the  /3-secondary 
rays  are  deviable,  so  that  the  /3-,  y-,  and'  Rontgen  secondary  radia¬ 
tions  all  consist  of  electrified  particles.  The  author  does  not  consider 
that  there  is  any  evidence  that  the  y-rays  are  negatively  electrified, 
they  are  probably  unchanged  particles  or  are  of  the  type  of  Rontgen 
rays  (compare  Paschen,  Abstr.,  1904,  ii,  461).  It  seems  reasonable  to 
suppose  that  the  expulsion  of  the  /3-particles  must  be  accompanied  by 
pulses  similar  to  those  set  up  by  the  stoppage  of  the  cathode  particles, 
and  that  these  pulses,  analogous  to  the  Rontgen  rays,  constitute  the 
y-rays.  L.  M.  J. 

Absorption  of  a-Rays  and  the  Classification  of  the  a-Rays 
from  Radium.  W.  H.  Bragc4  {Phil.  Mag.,  1904,  [vi],  8,  719 — 725). 
— The  author  seeks  to  explain  various  differences  in  the  absorption 
phenomena  of  a-  and  /3-rays  by  the  hypothesis  that  the  /3-rays  are 
liable  to  deflexion  through  collision,  but  the  a-rays  are  not.  Reasons 
for  the  probability  of  this  being  the  case  are  given,  based  on  the 
difference  in  magnitude  of  the  a-  and  /3-particles,  and  in  support  of 
the  hypothesis  the  facts  are  brought  forward  that  there  is  no  scattered 
or  secondary  radiation  in  the  case  of  the  a-rays,  and  that  a  stream  of 
a-rays  is  as  sharply  defined  after  passage  through  a  screen  as  before. 
Since  the  a-rays  lose  energy  solely  by  ionisation,  they  will  reach  a 
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distance  proportional  to  the  initial  energy,  and  an  ionisation  chamber 
is  unaffected  if  just  out  of  range.  The  author  has  investigated  the 
latter  case  to  determine  the  curve  obtained  when  the  ionisation 
chamber  is  brought  nearer.  The  effect  expected  was  that  when  out 
of  range  of  a-rays  an  effect  due  to  /3-  and  y-rays  would  be  obtained  ; 
when  the  a-rays  just  penetrate  there  would  be  a  Sudden  appearance  of 
ionisation  which,  for  a  distance  equal  to  the  depth  of  the  chamber, 
should  give  a  parabolic  curve,  afterwards  a  straight  line.  This  effect 
was  actually  obtained,  but  in  addition  it  was  found  that,  as  the 
radium  is  brought  nearer  to  the  chamber,  there  are  two  or  three  sudden 
changes  of  direction  of  the  line,  the  final  slope  being  about  four  times 
the  initial.  The  author  suggests  the  explanation  that  there  are 
several  changes,  and  at  four  of  these  an  a-atom  is  expelled,  so  that  there 
are  four  different  streams  of  a-particles  differing  in  initial  energy 
(Rutherford,  Abstr.,  1904,  ii,  223).  L.  M.  J. 

Ionisation  Curves  of  Radium.  W.  H.  Bragg  and  R.  Kleeman 
(Phil.  Mag .,  1904,  [vi],  8,  726 — 738). — The  ionisation  in  a  shallow 
chamber  brought  closer  to  a  source  of  a-rays,  limited  to  a  narrow  cone, 
increases,  yielding  a  straight  line  curve,  for  as  the  distance  diminishes 
the  curve  includes  a-rays  from  deeper  and  deeper  strata  in  the 
radium.  If,  however,  the  layer  is  sufficiently  thin,  so  that  a-particles 
emerge  from  the  lowest  layers,  the  curve  should  yield  a  straight  line 
terminated  by  a  vertical  portion  representing  the  range  of  the 
particles  from  the  lowest  layer.  The  layers  employed  were  obtained 
by  evaporation  of  a  few  drops  of  a  solution  of  radium  bromide. 
The  curves  obtained  approximate  to  the  expected  form  for  such  a 
curve  as  indicated  above,  with  the  addition  that  there  are  four  different 
sets  of  rays.  The  curve  consists  of  a  straight  portion  which  curves 
almost  vertically  downwards  at  three  points  ;  the  various  portions  of  the 
curve  are  lettered  P,  Q ,  P,  and  S.  If  the  dish  is  raised  to  a  red  heat, 
the  portions  Q  and  R  disappear,  so  that  these  probably  represent  rays 
from  the  emanation  and  first  induced  activity,  and  as  P  subsequently 
decays  it  represents  rays  from  the  last  induced  activity  ;  these  last 
rays  penetrate  about  twice  as  far  and  give  rise  to  twice  the  ionisation. 
Although  not  established,  it  seems  probable  that  R  represents  the 
effect  of  the  emanation.  In  the  curves  there  is  noticeable  a  return 
towards  the  vertical  axis  in  the  lower  portions  of  P  and  S,  indicating 
apparently  that  the  a-partiele  is  more  effective  at  the  end  of  its  course. 
The  experiment  recorded  in  the  previous  abstract  was  repeated  with  a 
spherical  ionisation  chamber,  by  which  the  separate  lines  referred  to 
wTere  more  clearly  obtained.  The  authors  also  give  an  explanation 
of  Becquerel’s  observation  that  the  curvature  of  a  thin  sheet  of  a-rayc, 
when  deflected  by  a  magnet,  was  less  at  greater  distances  from  the 
source.  L.  M.  J. 

Chemical  Composition  of  the  Radioactive  Gaseous  Mixtures 
evolved  from  the  Waters  of  Thermal  Springs.  Presence  of 
Helium.  Charles  Moureu  (Compt.  rend.,  1904,  139,  852 — 855. 
Compare  Moissan,  Abstr.,  1903,  ii,  209  ;  Nasini,  Abstr.,  1904,  ii,  399  ; 
Curie  and  Laborde,  ibid.,  ii,  461). — The  author  has  examined  the 
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radioactive  gases  obtained  from  thirteen  thermal  springs,  and  finds 
that  after  the  nitrogen  and  oxygen  have  been  absorbed  by  a  mixture 
of  lime  and  magnesium  at  a  red  heat  (compare  Maquenne,  Abstr., 
1896,  ii,  299)  a  residue  is  obtained,  varying  in  quantity  from  0*50 
to  2*11  per  cent,  of  the  original  volume,  and  presenting  the  character¬ 
istic  spectra  of  argon  and  helium.  M.  A.  W. 

A  Radioactive  Gas  in  the  Wiesbaden  Thermal  Springs. 

Ferdinand  Henrich  {Zeit.  angew.  Chem.,  1904,  17,  1757 — 1760). — The 
gas  obtained  from  the  Adler  and  Schiitzenhof  springs,  Wiesbaden, 
after  being  separated  from  carbon  dioxide  and  hydrogen  sulphide, 
affected  a  photographic  plate.  The  radioactivity  of  the  gas  was  also 
examined  eleetrometrically. 

The  water  of  the  springs  is  also  radioactive,  but  becomes  practically 
inactive  when  boiled.  A.  McK. 

Demonstration  of  w-Rays.  H.  Bordiek  ( Compt .  rend .,  1904, 
139,  972 — 974.  Compare  Rothe,  Abstr.,  1904,  ii,  603,  and  Blondlot, 
ibid.,  604). — Drops  of  collodion  containing  calcium  sulphide  in  sus¬ 
pension  are  deposited  in  two  groups  on  a  piece  of  paper ;  after  dry¬ 
ing  and  keeping  in  the  dark  for  12  hours,  the  sulphide  is  made 
phosphorescent  by  exposure  to  daylight  for  a  few  minutes  and  the 
paper  placed  face  downward  on  a  photographic  plate,  a  source  of  ?i-rays 
in  the  shape  of  a  file  of  tempered  steel  or  steel  shot  being  placed  over 
one  group  of  spots  and  a  piece  of  lead  of  similar  size  and  shape  over 
the  other  group.  On  developing  the  plate  after  24  hours*  exposure, 
each  spot  is  represented  on  the  negative  by  a  very  black  spot  sur¬ 
rounded  by  ^a  penumbra,  but  the  penumbrse  which  surround  the  spots 
corresponding  with  the  steel  extend  farther  than  those  corresponding 
with  the  lead,  as  the  following  measurements,  made  independently  by 
M.  Louis  of  the  Lyons  University,  show  : 

Diameter  (mean) 
of  spot.  of  penumbra. 

Spots  (exposed  to  steel) .  6*4  mm.  11*7  mm. 

Spots  (  „  „  lead)  .  7*1  „  10*8  ,, 

It  follows  therefore  that  the  tempered  steel  emits  w-rays,  which 
increase  the  phosphorescence  of  the  calcium  sulphide.  M.  A.  W. 

Transition  Resistance  and  Polarisation  at  the  Aluminium 
Anode.  Franz  Fischer  {Zeit.  Elektrochem .,  1904,  10,  869 — 877). — 
An  aluminium  anode  in  a  solution  of  sulphuric  acid  of  sp.gr.  1*175  is 
studied.  When  the  anode  is  a  wire  of  2  mm.  diameter,  its  resistance 
breaks  down  between  22  and  27  volts.  A  tube  was  then  tried,  the 
bulb  of  a  thermometer  being  placed  inside  it ;  at  about  18  volts,  the 
temperature  within  the  tube  had  risen  to  109°,  the  electrolyte  boiled 
in  contact  with  it,  and  the  resistance  broke  down.  By  using  a  water- 
cooled  tube  as  anode,  it  was  possible  to  raise  the  voltage  to  over  200 
without  a  breakdown  of  the  resistance  (see  also  Abstr.,  1903,  ii,  587). 
In  all  cases  a  distinct  film  was  formed  on  the  anode,  and  when  the 
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Applied  E.M.F.  was  increased  the  current  passing  increased  also, 
thereafter  gradually  decreasing  to  a  value  which,  for  a  given  electrode 
area,  is  practically  independent  of  the  E.M.F. 

The  greater  part  of  the  great  fall  of  potential  between  the  anode 
and  the  electrolyte  is  shown  to  be  due  to  the  low  conductivity  of  the 
film  which  forms  on  the  anode  and  which  therefore  acts  as  a 
condenser. 

The  thickness  of  the  film  formed  was  measured  by  means  of  a 
microscope  and  was  found  to  increase  in  proportion  to  the  potential 
difference  between  the  electrode  and  the  solution.  The  thickness  with 
12  volts  was  0  048  mm.,  with  24  volts  OT05  mm.,  with  36  volts 
0T43  mm.,  and  with  72  volts  0  29  mm. 

These  observations  are  satisfactorily  explained  by  supposing  that  the 
film  grows  in  thickness  until  the  current  which  the  applied  E.M.F. 
can  produce  is  just  sufficient  to  renew  it  at  the  same  speed  as  it  is 
dissolved  by  the  sulphuric  acid  ;  as  the  rate  of  dissolution  is  constant 
for  a  given  electrode  area,  the  final  current  must  be  independent  of  the 
applied  E.M.F.y  as  was  found  to  be  the  case.  The  formation  of  the 
film  may  be  assisted  by  the  fact  that  alumina,  when  suspended  in 
aqueous  solutions  through  which  a  current  is  passing,  always  moves 
towards  the  anode.  T.  E. 

Employment  of  Alternating  Currents  in  Chemistry  and  the 
Theory  of  the  Reactions  which  they  determine.  Marcellin 
Berthelot  (Ann.  C/dm.  Phys .,  1904,  [viii],  3,  300 — 305). — A  resume 
of  work  already  published  (Absbr.,  1904,  ii,  465).  M.  A.  W. 

Electrolysis  by  Alternating  Currents.  Andr£  Brochet  and 
Joseph  Petit  (Ann.  C/dm.  Phys .,  1904,  [viii],  3,  433 — 499). — A 
resume  of  work  already  published  (compare  Abstr.,  1934,  ii,  229,  230, 
414;  this  vol.,  ii,  27,  28).  M.  A.  W. 

Theory  of  the  Deposition  of  Metals  from  rapidly  moving 
Electrolytes.  Richard  Amberg  (Zeit.  Elektrochem .,  1904,  10, 

853 — 855). — The  favourable  effects  of  rapid  stirring  in  electrolytic 
estimations  of  metals  are,  qualitatively,  capable  of  explanation  by 
means  of  Nernst’s  theory  of  reaction  velocity  in  heterogeneous  systems 
(Abstr.,  1904,  ii,  315).  T.  E. 

Genesis  of  Ions  by  the  Motion  of  Positive  Ions  and  a  Theory 
of  the  Sparking  Potential.  John  S.  Townsend  and  H.  E.  Hurst 
(P/dl.  Mag.,  1904,  [vi],  8,  738 — 752). — If  a  number  of  ions,  '/i0,  are 
set  free  by  the  action  of  ultra-violet  light  from  the  negative  electrode 
in  a  gas  and  travel  in  a  uniform  field  to  the  positive  electrode,  the 
total  number  of  ions  (n)  which  arrive  is  given  by  the  formula  : 
n  —  n^(a  -  P)Aa~^dj(a  —  ~®d)>  where  a  is  the  number  of  molecules 

ionised  by  a  negative  ion  in  going  through  1  cm.  of  the  gas,  /3  the 
cori^esponding  number  for  the  positive  ion,  and  cl  the  distance  between 
the  parallel  electrodes.  The  values  of  a  and  /3  for  given  values  of 
pressure  p  and  electric  force  X  may  be  deduced  from  determination  of 
currents  for  different  values  of  cl  when  p  and  X  are  constant.  If 
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a  ~  /3€^a~^(l,  that  is,  d  —  A  =  (logo,  -  log/3)/(a  -  /3),  then  n  becomes 
infinite  and  X  x  A  gives  the  sparking  potential.  The  values  X  x  A  are 
thus  calculated  for  air  and  hydrogen  at  pressures  2  mm.,  4  mm., 

6  mm.,  and  8  mm.,  and  compared  with  the  sparking  potential 
determined  experimentally  ;  the  agreement  is  very  close,  being  within 
about  0*5  per  cent,  in  the  case  of  air,  and  about  1  per  cent,  in  the 
case  of  hydrogen.  The  values  found  for  a  and  /3  show  that  the 
positive  ions  in  hydrogen  are  more  active  in  producing  ionisation  than 
the  positive  ions  in  air.  An  account  of  experimental  precautions  is 
given,  and  an  addendum  by  Prof.  Townsend  is  added  on  the  potential 
required  to  maintain  a  current  in  a  gas.  L.  M.  J. 

Diffusion  of  On©  Electrolyte  in  Presence  of  Another  with  a 
Common  Ion.  IJgo  Grassi  ( Gazzetta ,  1904,  34,  ii,  229 — 232). — The 
problem  of  the  diffusion  of  an  electrolyte,  B. A.,  in  presence  of  another, 
M.A.,  has  been  worked  out  theoretically  and  tested  by  Abegg  and  Bose 
(Abstr.,  1900,  ii,  127).  The  authors  derive  formulae  for  the  case 
where  the  dissociation  is  taken  into  account.  These  show  that,  in 
presence  of  one  of  its  salts,  an  acid  has  a  somewhat  greater  coefficient 
of  diffusion  than  in  the  pure  solvent.  T.  H.  P. 

Determination  of  the  Relative  Velocities  of  the  Ions  oi 
Silver  Nitrate  in  Mixtures  of  the  Alcohols  and  Water  and  on 
the  Conductivity  of  such  Mixtures.  Harry  C.  Jones  and  H.  P. 
Bassett  (Amer.  Chem.  J.y  1904,  32,  409 — 445.  Compare  Jones  and 
Lindsay,  Abstr.,  1903,  ii,  55). — The  experiments  described  were 
carried  out  with  the  object  of  ascertaining  the  effect  of  mixtures  of 
methyl  alcohol  and  water  on  the  relative  velocities  of  the  ions 
of  a  salt,  such  as  silver  nitrate.  The  conductivity  of  solutions  of 
silver  nitrate  in  water,  ethyl  alcohol,  methyl  alcohol,  and  mixtures  of 
water  with  each  of  these  alcohols  containing  25,  50,  and  75  per  cent,  of 
the  alcohol  respectively  was  determined  at  0°  and  25°,  and  the 
temperature-coefficients  of  conductivity  of  the  salt  in  the  various 
solutions  were  calculated.  The  results  are  tabulated  and  also  plotted 
as  curves. 

The  molecular  conductivity  in  water,  ethyl  alcohol,  and  mixtures  of 
these  solvents  does  not  show  a  minimum  point  either  at  25°  or  0°,  but 
the  curves  representing  these  conductivities  indicate  that  a  minimum 
is  approached  at  0°.  On  comparing  the  conductivities  at  0°  with  those 
at  25°,  it  is  evident  that  the  influence  of  one  solvent  on  the  other 
decreases  with  rise  in  temperature.  In  the  case  of  solutions  in 
mixtures  of  water  and  methyl  alcohol,  a  minimum  point  in  the 
conductivity  was  found  both  at  25°  and  0°. 

Determinations  were  made  of  the  relative  velocities  at  0°  and  25°  of 
the  ions  of  silver  nitrate  in  water,  ethyl  alcohol,  methyl  alcohol,  and 
mixtures  of  methyl  alcohol  and  water  containing  25,  50,  or  75  per 
cent,  of  the  former.  A  comparison  is  made  of  the  relative  temperature- 
coefficient  of  ionic  mobility  for  the  ions  of  silver  nitrate  in  water, 
methyl  alcohol,  and  various  mixtures  of  these  solvents,  and  the 
temperature-coefficients  of  mobility  of  the  solvents  have  been 
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calculated.  The  apparatus  employed  was  a  modification  of  that 
described  by  Mather  (Abstr.,  1902,  ii,  300).  It  was  found  that 
the  difference  in  the  relative  velocities  in  the  pure  solvents  at  0°  and 
25°  decreases  as  the  temperature  rises,  but  with  the  mixed  solvents 
the  opposite  is  generally  the  case.  The  relative  velocities  depend 
greatly  on  the  nature  of  the  solvent,  and  in  mixed  solvents  are  found 
to  vary  both  with  the  temperature  and  composition  of  the  mixture. 

E.  G. 

Migration  of  the  Ions  in  Methyl  Alcohol  as  Solvent.  C. 

Dempwolff  ( Ghem .  Centr .,  1904,  ii,  1376  ;  from  Physikal.  Zeit .,  5, 
637  —  641). — The  transport  numbers  for  solutions  of  potassium  chloride, 
potassium  bromide,  potassium  iodide,  lithium  chloride,  lithium  bromide, 
sodium  iodide,  sodium  methoxide,  and  silver  nitrate  have  been 
determined  at  19°  in  a  Hittorf’s  apparatus  without  diaphragm,  using 
cadmium,  platinum,  or  silver  electrodes.  The  transport  numbers  of  the 
anions  increase  with  dilution  until  they  reach  a  constant  value.  The 
most  dilute  solutions  were  about  decinormal.  The  electric  con¬ 
ductivities  of  solutions  of  these  salts  have  also  been  determined  at  18°. 
The  results  obtained  in  the  case  of  the  iodides  are  somewhat  uncertain. 
The  following  table  gives  the  values  obtained  for  the  transport 
numbers  of  the  metallic  ion  in  the  case  of  each  compound  and  the 
conductivity  Aqq  . 


Transport  No.  .  Transport  No. 


KC1  . 

.  0-56 

92 

LiBr  . 

...  0*45 

78 

KBr  . 

.  0-58 

98 

Nal  . 

....  0*45 

94 

KI . 

.  0*68 

98 

NaMeO  . 

....  0*44 

94 

LiCl  . 

.  0-48 

77 

AgNOg  . 

....  0*56 

98 

The  mean  values  of  tin  mobility  in  absolute  methyl  alcohol  were 
found  to  be  for  potassium  54,  lithium  37,  chlorine  40,  and  bromine  41. 
Cadmium  and  silver  salts  appear  to  undergo  a  process  of  “  alcoholysis  ” 
and  the  values  of  the  conductivity  for  silver  nitrate  are  therefore  too 
low  (mobility  of  NOH,  55  ?).  The  E.M.F.  of  concentration  chains  of 
potassium  chloride,  potassium  bromide,  lithium  chloride,  and  lithium 
bromide  have  been  determined  and  found  to  agree  with  the  value 
calculated  from  Nernst’s  equation.  E.  W.  W. 

New  Class  of  Ions.  Georges  Moreau  (Compt.  rend.,  1904,  139, 
916 — 917.  Compare  Abstr.,  1904,  ii,  536). — Air  which  has  been 
passed  through  an  aqueous  salt  solution  and  then  through  a  tube 
heated  at  1 000°  behaves  like  an  ionised  gas,  and  conducts  readily  when 
cooled  to  100°.  The  difference  of  potential  required  to  produce  the 
maximum  current  between  two  electrodes  placed  in  the  stream  of 
cooled  gas  has  been  measured  and  the  mobility  of  the  ions  calculated 
from  this.  The  positive  and  negative  ions  are  found  to  move  with  the 
same  velocity.  Using  a  solution  of  definite  concentration,  the  ionic 
mobility  diminishes  rapidly  as  the  distance  from  the  source  of  heat 
increases  ;  this  diminution  is  not  due  to  fall  of  temperature,  for  this 
was  maintained  sensibly  constant  (100 — 140°).  The  mobility  varies 
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approximately  inversely  as  the  square  root  of  the  concentration  in  the 
case  of  the  readily  ionised  potassium  salts.  The  active  ions  appear  to 
be  analogous  to  those  which  impart  conductivity  to  the  air  in  the 
neighbourhood  of  oxidising  phosphorus.  H.  M.  D. 

Use  of  Helium  as  Thermometric  Substance  and  its  Diffusion 
through  Quartz.  Adrien  Jaquerod  and  F.  Louis  Perrot  ( Compt . 
rend.,  1904,  139,  789 — 790). — The  proposed  measurement  of  high 
temperatures  by  means  of  the  expansion  of  helium  in  quartz  vessels  is 
impossible  in  consequence  of  the  permeability  of  the  quartz  to  helium. 
The  rate  of  diffusion  is  proportional  to  the  pressure  of  the  gas.  At 
1100°  it  is  very  rapid,  and  even  at  about  220°  it  is  perceptible. 

H.  M.  D. 

New  Form  of  Pyrometer.  Nicolai  S.  Kurnakoff  (Zeit.  anorg. 
Chem .,  1904,  42,  184- — 202). — Curves  of  cooling  of  antimony,  cadmium, 
bismuth,  and  tin  respectively  were  investigated  by  aid  of  a  modified 
form  of  the  Eschenhagen-Toepfer  pyrometer.  A.  McK. 

Thermal  Conductivity  of  Crystalline  Bismuth.  F.  Lours 
Perrot  (Arch.  Sci.  Phys.  Nat.,  1904,  [iv],  18,  445— 457).— The  ratio 
of  the  conductivity  perpendicular  to  and  parallel  to  the  principal  axis 
of  crystalline  bismuth  was  found  by  Senarmont’s  method  to  be  1*288, 
1*308,  1*408,  and  1*390  in  the  case  of  four  different  specimens,  of 
which  the  first  was  not  so  perfect  as  the  other  three.  The  mean  of 
the  three  last,  1*368,  agrees  fairly  with  the  single  value  found  by 
Lownds,  1  *42.  The  author  then  determined  the  ratio  of  the  times 
which  elapse  between  the  fusion  of  two  different  crystals  placed  on  a 
cube  of  bismuth  resting  on  a  heated  slab  of  iron  when  the  direction  of 
the  flow  of  heat  is  (1)  perpendicular,  and  (2)  parallel  to  the  principal 
axes.  Crystals  melting  at  50°,  66°,  and  79°  were  employed  ;  the  ratio 
for  crystals  1  and  2  was  1*362,  for  1  and  3,  1*373  and  1*370,  the  mean 
for  all  being  1*368. 

C.  Cailler  (ibid.,  457 — 467)  comments  on  the  agreement  of  the 
number  thus  obtained  with  the  ratio  of  the  thermal  conductivities,  an 
agreement  which  is  remarkable,  inasmuch  as  the  last  method  does  not 
give  the  conductivity,  and  seeks  to  explain  the  cause  for  this  agree¬ 
ment  in  the  particular  case  of  bismuth  (Abstr.,  1902,  ii,  466). 

L.  M.  J. 

Molecular  Depression  of  the  Freezing  Point  of  Water 
produced  by  some  very  Concentrated  Saline  Solutions. 

Louis  C.  de  Coppet  (J.  Physical  Chem.,  1904,  8,  531 — 538). — Jones 
and  Getman  have  shown  that  for  many  electrolytes  a  minimum  value 
for  the  molecular  depression  is  obtained  (Abstr.,  1904,  ii,  235)  in  con¬ 
centrated  solution.  The  author  has  collected  data  from  his  papers  on 
the  depression  of  the  freezing  point  (Ann.  Chim .  Phys.,  1871,  [iv],  23, 
366  ;  1872,  25,  502  •  26,  98),  which  show  that  such  a  minimum  value 
obtains  in  the  case  of  solutions  of  ammonium  chloride,  sodium  chloride, 
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barium  chloride,  magnesium  sulphate,  zinc  sulphate,  and  copper  sulph¬ 
ate  ;  no  minimum  is  found  in  solutions  of  strontium  nitrate,  barium 
nitrate,  lead  nitrate,  and  sodium  carbonate.  In  view  of  the  increasing 
attention  to  hydrate  theories,  the  author  recalls  that  over  30  years  ago 
he  showed  that  cryoscopic  phenomena  are  explicable  by  (1)  the  dissocia¬ 
tion  of  hydrates  formed  by  the  solute  at  the  expense  of  the  solvent, 
(2)  dissociation  of  the  solute,  probably  hydrolytic.  L.  M.  J. 

Molecular  Depression  Constant  of  ^-Azoxyanisole. 

H.  Monmouth  Smith  and  W.  H.  McClelland  {J.  Amer.  Chem.  Soc ., 
1904,  26,  1446 — 1450). — It  has  been  shown  by  Gattermann  and 
Ritschke  (Abstr.,  1890,  1119)  that  at  116°  y>-azoxyanisole  forms  a 
turbid  liquid  of  fluid  crystals,  which  at  134°  becomes  clear  and  trans¬ 
parent.  Schenck  (Abstr.,  1898,  ii,  286  ;  1899,  ii,  637)  has  shown  that 
both  these  transition  points  undergo  abnormally  large  depressions,  and 
from  the  depression  of  the  4 ‘  clear-turbid  ”  transition  point,  using 
various  solutes,  he  calculated  the  molecular  depression  constant  and 
obtained  values  ranging  from  503  to  859. 

In  the  present  investigation,  determinations  were  made  of  the 
molecular  depression  constant  of  ^9-azoxyanisole,  using  the  following 
solutes  :  naphthalene,  a-nitronaphthalene,  anthracene,  o-  and  ^-acetyl- 
toluidines,  acetamide,  phenetole,  and  cinnamic  acid.  The  average  result 
of  23  determinations  gave  a  value  of  562,  agreeing  fairly  well  with 
the  value  545  found  by  Auwers  (Abstr.,  1900,  ii,  262). 

Auwers  found  that  when  benzil  was  employed  as  the  solute  a  value 
of  860  was  obtained.  A  series  of  determinations  of  the  molecular 
depression  constant  was  therefore  made  using  benzil,  benzoin,  benzo- 
phenone,  and  Michler’s  ketone  respectively  as  the  solute.  The  average 
of  12  determinations  gave  a  depression  constant  of  825. 

It  has  been  suggested  by  Hulett  (Abstr.,  1899,  ii,  468)  and  de  Kock 
(Abstr.,  1904,  ii,  548)  that  the  variations  in  the  values  found  for  the 
molecular  depression  constant  are  due  to  the  solubility  of  the  solutes 
in  the  fluid  crystals,  a  small  difference  in  the  solubility  coefficients  of 
the  solute  in  the  two  modifications  of  the  solvent  producing  consider¬ 
able  alteration  in  the  depression  constant.  E.  G. 

Criticism  of  Clarke’s  New  Law  in  Thermochemistry. 

Harrison  E.  Patten  and  W.  ft.  Mott  (J,  Amer.  Chem.  Soc.,  1904, 
26,  1450 — 1453.  Compare  von  Loeben,  Abstr.,  1903,  ii,  269). — A 
discussion  of  Clarke’s  paper  (Abstr.,  1903,  ii,  8)  on  a  new  thermo¬ 
chemical  constant.  Curves  have  been  constructed  which  represent 
the  deviations  of  this  constant  from  a  steady  value  and  compare  the 
heats  of  combustion  calculated  by  Clarke  with  the  values  obtained 
experimentally  by  Thomsen.  E.  G. 

Heats  of  Combustion  of  Triphenylmethyl  and  some  Tri- 
phenylmethane  Derivatives.  Jules  Schmidlin  ( Compt .  rend., 
1904,  139,  732—733). — The  following  table  comprises  the  thermo¬ 
chemical  data  recorded  in  the  original  paper  : 
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Trini trot riphenylme thane  . . . 
Trinitrotriphenylcarbinol  ... 
Triaminotriphenylcarbinol... 
Rosaniline  hydrochloride  ... 
Hexamethylrosaniline  me- 

thochloride  . 

Tr  iphenylmethyl . 

Triphenylmethyl  peroxide . . . 
Ditriphenylmethane  ethyl 
acetate . . . 


Heat  ot  combustion  at 

.  Heat  ot 

Constant  vol.  Constant  pressure.  formation. 


2272*8  Cal. 

2272*9 

2218*3 

5  5 

2218*2 

2481*0 

55 

2483-5 

2468*6 

55 

247M 

3446*0 

5  5 

3450*2 

2377-7 

55 

2380*0 

4632*8 

55 

4636*0 

5275*9 

55 

5281-0 

Cal. 

-32*7 

Cal. 

55 

+  22*0 

55 

55 

-  36*3 

55 

55 

+  10*6 

55 

55 

+  11*3 

55 

55 

-71*0 

55 

55 

-  18-0 

55 

55 

-  9-0 

55 

The  last  three  compounds  examined  were  supplied  by  Gomberg 
(compare  Abstr.,  1901/ i,  77,  638).  M.  A.  W. 

Action  of  Low  Temperatures  on  Colouring  Matters.  Jules 
Schmidlin  ( Compt .  rend .,  1904,  139,  731 — 732). — Alcoholic  solutions 
of  rosaniline  hydrochloride  are  solidified  at  the  temperature  of  liquid 
air,  and  the  colour  of  the  solid  is  much  less  intensely  red  than  that  of 
the  solution,  but  exhibits  a  beautiful  greenish-yellow  fluorescence  ;  a 
similar  change  is  observed  with  solutions  of  the  salts  of  hexamethyl¬ 
rosaniline,  whilst  in  the  case  of  eosin  the  intensity  of  the  red  colour  as 
seen  by  transmitted  light  is  diminished  when  the  solution  is  solidified 
in  liquid  air  and  the  fluorescent  colour  remains  unaltered  :  these  facts 
are  in  accordance  with  Stokes’s  theory  of  the  difference  in  origin  of 
fluorescent  and  transmitted  colours. 

Solutions  of  malachite-green  or  methylene-blue  do  not  undergo  any 
change  in  colour  when  cooled  in  liquid  air.  M.  A.  W. 


Dilatometric  Measurements  of  Tautomeric  Substances. 

F.  Giolitti  ( Gazzetta ,  1904,  34,  ii,  208 — 220). — Pure  ethyl  aceto- 
acetate,  boiling  at  181 — 181*5°,  has  the  sp.  gr.  1  *0236  at  15°,  which  gives 
a  molecular  volume  of  126*9  ;  this  value  is  not  altered  by  the  addition 
of  piperidine  or  sodium  ethoxide.  Traube’s  data  (Abstr.,  1896,  i, 
593)  give  the  number  127*9  for  the  enolic  modification  and  132*8  for 
the  ketonic  form.  Dilatometric  investigations  show  that  between 
the  temperatures  —  16°  and  +  100°  ethyl  acetoacetate  does  not  alter  in 
constitution  or  else  the  change  is  a  uniform  one  and  the  interval  of 
transformation  has  its  extreme  limits  outside  the  above  range  of 
temperature. 

With  acetylacetone,  dilatometric  measurements  between  70°  and 
95°  indicate  an  increase  in  the  proportion  of  the  ketonic  form,  which 
is  in  agreement  with  the  observations  of  Perkin  (Trans.,  1892,  61, 
800). 

Acetylacetonechloral  (Gigli,  Abstr.,  1899,  i,  12)  shows,  however,  no 
contraction  in  solution,  as  would  be  expected  from  its  behaviour 
towards  ferric  chloride  and  as  was  shown  by  Traube  ( loc .  cit.)  in  the 
case  of  ethyl  acetoacetate. 

Physical  and  chemical  methods  of  detecting  tautomeric  forms  do  not, 
therefore,  agree,  the  results  obtained  being  often  uncertain  and  some¬ 
times  contradictory.  T.  H.  P. 
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Theories  on  Osmosis,  Solubility,  and  Narcosis.  Isidor 
Traube  ( Phil .  Mag.,  1904,  [vi],  8,  704 — 715;  Zeit.  physiol.  Ghem ., 
1904,  105,  541 — 558). — Overton  (Abstr.,  1897,  ii,  337),  as  the 
result  of  a  large  series  of  experiments,  has  evolved  the  theory 
that  the  velocity  of  osmosis  through  membranes  is  determined 
by  the  magnitude  of  the  distribution-coefficient  between  fat  and 
water,  and  assumes  that  solution  in  the  fatty  substance  of  the 
membrane  takes  place,  and  that  then  the  substance  is  passed  on  from 
the  membrane  to  the  interior  of  the  cell.  He  has  also  shown  that  all 
the  trustworthy  narcotics  and  anesthetics  are  rapidly  diffusing  sub¬ 
stances  and  deduces  a  theory  according  to  which  the  efficacy  of  a 
narcotic  depends  principally  on  its  lipolidic  solubility.  The  author 
urges  various  objections  to  these  views.  Why  should  not  the  dis¬ 
solved  substance  be  more  firmly  held  by  the  lipoid  substance  of  the 
membrane  ?  Why  does  water  penetrate  membranes  more  rapidly  than 
anything  else?  Salts  not  soluble  in  fats  can  penetrate  cells.  Experi¬ 
ments  on  diagraphms  indicate  that  the  content  of  lipoid  does  not 
determine  the  sequence  of  osmotic  velocity.  The  author  then  states 
his  views,  the  result  of  long-continued  researches  on  capillarity  con¬ 
stants.  The  greater  the  osmotic  velocity  of  a  soluble  substance,  the 
more  it  reduces  the  capillarity  constant  of  water,  whilst  substances 
which  cannot  penetrate  the  membrane  increase  the  capillarity  constant 
(no  exception  found).  Hence  the  difference  of  the  surface  tensions 
determines  the  direction  and  velocity  of  osmosis  and  is  the  motive 
force.  Applying  this  to  solubility  questions,  and  considering  that  it  is 
the  pure  solvent  which  migrates  into  the  salt  solution,  it  follows  that 
the  surface  tension  of  the  solution  will  never  fall  below  that  of  the 
solvent — at  equality  the  solution  is  saturated.  It  has  been  found  that 
equal  equivalents  of  substances  belonging  to  homologous  series 
exercising  a  strong  influence  on  capillarity  lower  the  capillary  height 
of  water  in  the  proportion  1  :  3  :  32 :  33  .  .  .  .  Examples  of  this  are 
given  in  the  case  of  the  acetates.  If  methyl  alcohol  reduces  the  surface 
tension  of  water  to  a  less  extent  than  ethyl  alcohol,  its  tendency  to 
separate  from  the  solution  will  be  less,  and  hence  also  its  distribution 
coefficient  between  a  liquid  such  as  benzene  and  water.  Experiments 
indicate  that  the  distribution-coefficients  between  benzene,  carbon  tetra¬ 
chloride  or  carbon  disulphide,  and  water  for  methyl,  ethyl,  and  propyl 
acetates  are  also  in  approximately  the  ratio  1:3:9.  Overton’s 
experiments  indicate  also  that  this  same  quantitative  relationship 
holds  for  the  narcotic  effect  of  homologous  series  (see  also  Abstr., 
1903,  ii,  63).  L.  M.  J. 

Breaks  in  the  Solubility  Curves.  Wilhelm  Meyerhoffer 
(J.  Physical  Chem .,  1904,  8,  571 — 575). — A  continuation  of  the 
discussion  with  Ostwald  (Abstr.,  1903,  ii,  280).  Gay-Lussac  found 
a  break  in  the  solubility  curve  of  Glauber’s  salt,  but  he  did  not 
establish  any  connect’on  between  the  temperature  of  this  and  the 
inversion  temperature.  He  further  states  in  1839  that  the  break  in 
the  solubility  of  chlorine  hydrate  is  due  to  the  decomposition,  so  that 
above  8°  the  solubility  is  that  of  chlorine,  and  proceeds:  “as  for 
sodium  sulphate  its  decreasing  solubility  as  the  temperature  rises  above 
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33°  can  be  referred  to  a  decrease  in  the  affinity.”  It  appears  clear 
therefore  that  Gay-Lussac  did  not  know  that  Glauber's  salt  is 
decomposed  at  33°  and  did  not  recognise  the  significance  of  the  break* 

L.  M.  J* 

Liquid  Crystals.  Alfred  Coehn  (Zeit.  Elektrochem .,  1904,  10, 
856 — 857). — If  a  liquid  is  suspended  in  another  and  gm  E.M.F.  be 
applied  to  the  emulsion,  then  the  liquid  with  the  smaller  dielectric 
constant  will  move  towards  the  anode.  The  author  has  attempted  to 
discover,  by  the  application  of  this  fact,  whether  turbid  p-azoxy- 
anisole  is  a  mixture  of  two  substances.  No  movement  could  be 
detected.  He  points  out,  however,  that  no  movement  would  occur  in 
a  mixture  of  two  substances  having  the  same  dielectric  constant, 
and  that  the  movement  would  not  be  observed  in  a  mixture  of  two 
substances  in  equilibrium  provided  that  the  disturbance  of  equilibrium 
caused  by  the  movement  was  compensated  sufficiently  rapidly. 

It  was  also  found  impossible  to  effect  any  separation  of  the  turbid 
liquid  by  centrifugal  force. 

When  jt?-azoxyanisole  is  frequently  heated  above  the  temperature  at 
which  it  becomes  clear  and  allowed  to  solidify,  a  dark  coloured  sub¬ 
stance  collects  in  the  tube ;  this  may  point  to  the  presence  of  an 
impurity.  T.  E. 

The  Colloidal  State.  G.  E.  Malfitano  ( Compt .  rend .,  1904,  139, 
920 — 922). — The  author  considers  that  matter  in  the  colloidal  state 
represents  a  system  composed  of  a  dissociated  electrolyte  with  insoluble 
molecules  grouped  around  the  ions.  H.  M.  D. 

Composition  of  Colloidal  Granules.  Victor  Henri  and  Andre 
Mayer  (Compt.  rend 1904,  139,  974 — 976.  Compare  Abstr.,  1904, 
ii,  243,  325). — According  to  Duclaux  (compare  Abstr.,  1904,  ii, 
162,  243,  325),  the  precipitate  that  is  formed  on  mixing  solutions 
of  A  equivalents  of  K4Fe(CN)fi  and  a  equivalents  of  CuS04  (A  >  a) 
always  contains  a  certain  quantity,  /?,  of  potassium  ferrocyanide ;  the 
author  has  calculated  from  Duclaux’s  numbers  the  values  of  the  ratio 
/3/ (A  -  a  —  (3),  the  partition  coefficient  of  the  Fe(CN)6  between  the  liquid 
and  the  precipitate  for  a  fixed  value  of  a,  and  finds  that  it  diminishes 
in  proportion  as  A  increases.  The  composition  of  the  colloidal  precipi¬ 
tates  examined  by  Duclaux  may  therefore  be  regarded  as  particular 
cases  of  adsorption  (compare  van  Bemmelen,  Abstr.,  1900,  ii,  338,  466  ; 
Biltz,  Abstr.,  1904,  ii,  392),  the  granules  being  formed  of  copper 
ferrocyanide  which  has  adsorbed  a  certain  quantity  of  potassium  ferro¬ 
cyanide.  M.  A.  W. 

Determination  of  the  Size  of  Molecules  from  the  Kinetic 
Theory  of  Gases.  J.  H.  Jeans  (Phil.  Mag .,  1904,  [vi],  8, 
692 — 699). — The  size  of  molecules  may  be  determined  from  observa¬ 
tions  on  (1)  viscosity  of  gases,  (2)  conduction  of  heat  by  gases,  (3) 
coefficient  of  diffusion  of  gases,  (4)  deviations  from  Boyle's  law,  and 
(5)  volume  occupied  by  matter  in  the  solid  and  liquid  states.  In  all 
these,  the  constant  A,  that  is,  number  of  molecules  in  1  c.c.  of  gas 
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at  normal  temperature  and  pressure,  also  enters,  and  1,  2,  3  yield 
values  for  NS'2,  whilst  4,  5  give  NS3,  where  S  is  the  diameter  of  the 
molecule  considered  as  a  sphere.  Hence,  from  observations  of 
either  class,  N  or  $  may  be  determined.  The  value  for  N  is  better 
obtained,  however,  by  electrical  methods,  and  different  experiments 
yield  values  of  about  4  x  1010.  Using  this  as  the  value  for  N,  the 
following  values  are  obtained  for  S  x  10s  : 


Viscosity. 

Conduc¬ 

tion. 

Diffusion. 

Boyle’s 

law. 

Mean. 

Hydrogen  . 

2*05 

1*99 

2*03 

2*05 

Helium  . 

1-81 

— 

— 

— 

1*81 

Water  vapour . 

3'39 

— 

_ 

— 

3*39 

Carbon  monoxide . 

2-90 

2*74 

2*92 

— 

2*86 

Ethylene . 

377 

3*88 

- — 

— 

3*81 

Nitrogen . 

2-90 

2*74 

— 

3*12 

2*91 

Nitric  oxide  . 

2 ‘82 

2*81 

-  .  , 

2*82 

Oxygen  . 

2'81 

2*58 

2  71 

— 

2*73 

Argon  . 

279 

— 

— 

— 

2*79 

Carbon  dioxide  . 

3-47 

3*58 

» 3  *27 

3*00 

3*36 

Nitrous  oxide . 

3-54 

3*48 

— 

— . 

3*52 

Ethyl  chloride  . 

4-68 

- — 

— 

— 

Chlorine . 

411 

- 

— - 

- * 

4*11 

In  calculating  the  mean,  double  weight  is  assigned  to  the  viscosity 
determinations,  which  are  probably  the  most  accurate.  L.  M.  J. 

Possibility  of  Chemical  Reaction.  Robert  be  Forcrand 
( Compt .  rend 1904,  139,  905—908). — If  q  denotes  the  heat  develop¬ 
ment  associated  with  the  irreversible  transformation  of  a  system  from 
the  same  original  to  the  same  final  condition,  q  the  corresponding 
heat  change  in  the  isothermal  reversible  transformation,  then 
q~q>  0  is  the  general  condition  for  the  possibility  of  the  change. 
The  author  criticises  the  utility  of  this  thermodynamic  relationship  in 
practice,  and  arrives  at  the  conclusion  that  the  thermochemical  rule, 
q> 0,  is  the  only  really  practical  criterion  of  the  possibility  of  chemical 
change.  H.  M.  D. 

Prediction  of  Chemical  Reactions.  Robert  be  Forcrand 
(Compt.  rend.,  1904,  139,  908 — 911.  Compare  preceding  abstract). — 
If  q  represents  the  quantity  of  heat  developed  when  a  system  changes 
from  the  condition  A  to  the  condition  B ,  q1  that  for  the  change  from 
the  condition  A  to  the  condition  Bv  and  if  q  and  are  the  heat 
changes  for  the  corresponding  isothermal  reversible  transformations, 
then  the  actual  chemical  change  which  takes  place,  assuming  that  the 
external  work  is  sensibly  equal  to  zero,  will  be  from  A  to  Rj  if 
qx  -  q^ >q~  q  or  qx  -  q  -  (<?/  -  q)  >  0.  This  relationship  is  termed  the 
principle  of  maximum  transformable  heat.  It  is  pointed  out  that  for 
most  chemical  reactions  q x  -  qx  is  small  in  comparison  with  qx  —  q ,  and 
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the  principle  then  passes  into  the  principle  of  maximum  work,  ql  -  q>  0. 
The  author  considers  that  the  application  of  the  simplified  inequality 
is  the  only  practical  method  available  for  the  prediction  of  chemical 
change.  H.  M.  D. 

Free  Energy  of  Formation.  Hans  von  Juptner  ( Zeit .  anorg. 
Chem 1904,  42,  235 — 249.  Compare  Abstr.,  1904,  ii,  549).— 
Theoretical.  A.  McK. 

Dynamic  Isomerism.  Thomas  Lowry  (Brit.  Assoc.  Rejwrts,  1904, 
1 — 32). — This  report  contains  a  general  survey  of  the  subject  of  dyna¬ 
mic  isomerism,  comprising  :  1,  an  historical  introduction  ;  2,  a  discussion 
of  the  nature  of  dynamic  isomerism  and  of  the  influence  of  catalytic 
agents  on  the  equilibrium  ;  3,  a  review  of  the  principal  classes  of  com¬ 
pounds  exhibiting  such  isomerism  classified  according  to  the  nature  of 
the  intermolecular  changes  taking  place  ;  and  discussions  of  :  4,  optical 
inversion ;  5,  the  behaviour  of  dynamical  isomerides  towards  reagents  ; 
6,  their  physical  relations,  including  freezing  point  curves,  crystallo¬ 
graphy,  mutarotation,  refraction,  magnetic  rotation,  electrical  conduc¬ 
tivity,  colour,  absorption  spectra,  and  luminosity ;  and,  7,  reversible 
polymeric  change.  Very  full  references  to  the  literature  are  given. 

0.  H.  D. 

Magnitude  of  the  Equilibrium  of  the  same  Reaction  in 
Different  Solvents.  Leo  Pissarjewsky  (J.  Russ.  Rhys.  Chem.  Soc ., 
1904,  36,  1070 — 1081). — The  equilibrium  constant  of  the  reaction 
2KC1  +  Hg2S04  ^  Hg2Cl2  f  K2S04  has  the  same  value  whether  the 
solvent  is  water,  20  per  cent,  aqueous  alcohol,  or  61*5  per  cent,  aqueous 
glycerol.  The  temperature-coefficient  (between  25°  and  44*2°)  of  the 
E.M.F.  of  the  element, 

Hg|0*01w  -  KCl,HgaCl2|w  -  KNO3!Hg9SO4,0-0bi  -  K.SOJHg 
w-  KNOg  n-  KNOs 

has  the  same  value  in  the  first  two  of  the  above  three  solvents,  but  in 
61*5  per  cent,  aqueous  glycerol  the  coefficient  is  considerably  greater. 
The  change  in  the  magnitude  of  the  constant  produced  by  adding 
alcohol  or  glycerol  to  the  solution  indicates  a  diminution  in  the  degree 
of  dissociation  of  the  reacting  compounds.  This,  taken  together  with 
the  non-coincidence  found  between  the  constant  in  the  above  solvents 
and  that  calculated  for  KC1  and  K2S04  in  these  solvents,  indicates 
that  the  degree  of  dissociation  of  these  substances  is  less  in  glycerol 
or  alcohol  than  in  water.  T.  H.  P. 

Ozone.  I.  Equilibrium  between  Ozone  and  Hydrochloric 
Acid.  Stephan  Jahn  (Zeit.  anorg.  Chem.t  1904,42,  203 — 212). — If  a 
current  of  ozonised  oxygen  be  passed  through  dilute  hydrochloric  acid, 
it  carries  with  it  from  the  solution  chlorine  with  a  partial  pressure 
corresponding  with  the  concentration  of  hydrogen  and  chlorine  ions 
in  the  solution,  if  the  equilibrium  in  the  liquid  phase  is  established 
sufficiently  quickly.  Colloidal  platinum  was  used  as  a  catalyser.  Ozone 
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alone  acts  very  slowly  on  0*05 A  hydrochloric  acid,  bub  on  the  addition  of 
colloidal  platinum  the  conductivity  of  the  solution  quickly  diminishes. 
From  this  diminution  of  conductivity,  the  partial  pressure  of  the 
chlorine  liberated  can  be  calculated,  whilst  the  value  for  the  conduc¬ 
tivity  at  any  given  time  indicates  the  concentration  of  the  solution  at 
that  particular  time.  The  amount  of  chloric  acid  formed  in  the  solution 
was  so  small  that  it  did  not  interfere  with  the  potential  measurements 
made.  A.  McK. 

The  System:  Potassium  Iodate,  Iodic  Acid,  and  Water  at  30°. 

P.  A.  Meerburg  ( Chem .  Centr 1904,  ii,  1362  ;  from  Chem.  WeeJcblad, 

i,  474 — 479.  Compare  Abstr.,  1902,  ii,  495  ;  1904,  ii,  112). — The 
solubility  of  mixtures  of  potassium  iodate  and  iodic  acid  in  varying 
proportions  has  been  determined  at  30°.  Solutions  which  contain 
9  51  per  cent,  of  the  iodate  or  76*70  of  iodic  acid  are  saturated  at  this 
temperature.  Compounds  of  the  composition  KKX.HICL  and 

KI03,2HI03 

may  separate  from  solution.  The  former  salt  can  be  crystallised  from 
water  at  30°,  but  not  the  latter.  The  compound  KI03,2HI0h  is  only 
deposited  from  solutions  containing  an  excess  of  iodic  acid.  The 
stability  of  these  compounds  is  about  the  same  at  the  ordinary  tempera¬ 
ture  as  at  30°.  E.  W.  W. 

Determinations  in  the  System  :  Cupric  Chloride,  Ammon¬ 
ium  Chloride,  and  Water.  P.  A.  Meerburg  (Chem.  Centr.,  1904, 

ii,  1362 — 1363  ;  from  Chem.  WeeJcblad ,  i,  551 — 559.  Compare  pre¬ 

ceding  abstract). — The  conditions  of  equilibrium  of  aqueous  solutions 
containing  cupric  chloride  and  ammonium  chloride  have  been  deter¬ 
mined  at  30°.  A  saturated  solution  of  ammonium  chloride  at  30°  con¬ 
tains  29*5  per  cent.,  and  a  saturated  solution  of  the  dihydrate  of  cupric 
chloride,  CuC12,2H20,  4$ *95  per  cent. ;  under  other  conditions,  the  only 
compound  which  separates  in  a  solid  state  is  the  double  salt, 
CuC12,2NH4C1,2H20.  In  the  original  paper,  the  experimental  data  are 
plotted  out  in  curves ;  the  three  solubility  curves  cut  one  another  in 
two  quadruple  points.  A  compound  CuC12,NH4C1,H20  does  not  exist ; 
a  mixture  of  the  dihydrate  of  cupric  chloride  with  the  double  salt 
mentioned  above  has  probably  been  mistaken  for  a  compound  of  this 
composition.  The  cupric  ammonium  chloride  dihydrate  is  stable 
between  -11°  and  +80°.  The  ice  curve  and  the  dihydrate  curve 
intersect  at  the  cryohydric  point  ±  -  11°.  E.  W.  W. 

Kinetics  of  the  Reaction  between  Potassium  Permanganate 
and  Oxalic  Acid.  Anton  Skrabal  (Zeit.  anorg.  Chem.,  1904,  42, 

1 — 59.  Compare  Abstr.,  1903,  ii,  684). — It  is  first  shown  that  the 
action  of  potassium  permanganate  on  an  excess  of  oxalic  acid  in  the 
presence  of  sulphuric  acid  is  a  unimolecular  reaction,  represented  by 
[Mn(0H)3,C2H204]  — Mn(OH)2  -f  C02.  The  oxidation  of  oxalic  acid 
is  caused  by  the  manganic  ions  and  accordingly  the  reaction  just 
expressed  takes  place  in  two  stages,  thus  :  [Mn(0H)3,C2H204]  — Mn,M 
and  Mn*‘*  +  C2H204  — >  Mn(OH)2  +  C02.  Investigation  of  the  action  of 
equivalent  amounts  of  manganese  salts,  in  the  form  of  phosphate  and 
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acetate  respectively,  on  oxalic  acid  did  not  indicate  that  a  reaction  of 
a  higher  order  took  place.  When  the  concentration  of  the  oxalic  acid 
is  increased,  or  when  the  total  reaction  mass  is  diluted  so  that  the 
volume  is  double  the  original  volume,  the  velocity  coefficients  in  the 
reaction  [Mn(0H)2,C2H204]  — >-  Mn‘“  are  not  altered.  The  reaction 
Mn‘”  4-  C2H204  — Mn(OH)2  +  C02  accordingly  takes  place  at  a  rate  so 
rapid  that  it  cannot  be  measured.  Only  the  former  action,  that  is,  the 
rate  of  the  electrolytic  dissociation  of  the  manganese  salt,  can  be 
measured  ;  it  is  a  reaction  of  the  first  order,  and  the  velocity  coefficients 
are  constant  only  when  the  concentration  of  oxalic  acid  is  constant. 

The  action  of  potassium  permanganate  on  oxalic  acid  in  the  presence 
of  manganous  salts  was  studied.  At  first,  the  rate  of  oxidation  of  the 
oxalic  acid  is  slow.  As  the  reaction  proceeds,  manganic  salt  is  formed 
accompanied  by  a  vigorous  induced  oxidation  of  the  oxalic  acid  and 
followed  by  the  reaction  of  the  first  order  just  mentioned.  The  inter¬ 
mediate  formation  of  manganic  ions  was  recognised. 

Manganese  peroxide  exhibits  towards  oxalic  acid  a  behaviour  similar 
to  that  of  potassium  permanganate. 

The  reaction  between  permanganate  and  oxalic  acid  takes  place  in 
the  following  stages,  thus  :  ( Incubation  period)  (1)  C2H204  4  KMn04  — > 
Mn***  4  C02  (measurable),  (2)  C2H204  4  Mn***  — >-  Mn(0H)24C02 
(practically  instantaneously)  ;  (Induction period)  (3)  Mn(OH)2  4-  KMn04 
— 4  Mn**’  (less  quickly  than  the  former  stage),  (4)  Mn‘"  4  C2H204 
— y  Mn(OH)2  4  C02  (practically  instantaneously),  (5)  Mn’"  4  C2H204 
— >-  [Mn(0H)2,C2H204]  (practically  instantaneously),  (6)  Mn”*  — >- 
Mn(OH)2  4  Mn(OH),  (practically  instantaneously);  (End  period  I) 
(7)  [Mn(0H)3,C2H204]  -->Mn'"  (measurable),  (8)  C2H204  4  Mn‘** 
— Mn(0H)2  +  C02  (practically  instantaneously);  (End  period  II) 
(9)  Mn(OH)2  +  Mn(OH)4  — 4  Mn"‘  (less  quickly  than  the  former 
stage),  (10)  C2H204  4- Mn***  — >-  Mn(OH)2  4-  C02  (practically  instan¬ 
taneously). 

The  rate  of  stage  (1)  increases  with  increase  of  amount  of  acid 
present.  Stage  (4)  is  conditioned  by  the  rate  at  which  the  ions  Mn*’* 
are  formed  in  stage  (3).  In  presence  of  manganese  sulphate,  the 
incubation  period  is  not  observed,  whilst  the  measurable  reaction  in  the 
induction  period  proceeds  very  quickly.  If  the  conditions  for  the 
formation  of  complex  manganic  salts  are  favourable,  that  is,  if  the 
concentration  of  oxalic  acid  is  great  and  that  of  hydrogen  ions  small, 
stage  (5)  proceeds  more  quickly  than  any  other  stage  in  the  induction 
period,  and  the  end  period  is  expressed  by  (7)  and  (8).  Otherwise, 
stage  (6)  is  the  most  rapid  in  the  induction  period  and  the  end  period  is 
expressed  by  (9)  and  (10).  A.  McK. 

u  Primary  Oxide  ”  Theory  of  Oxidation.  Anton  Skrabal 
(Zeit.  ctnorg .  Chem .,  1904,  42,  60— 86.  Compare  preceding  abstract). 
— A  theoretical  paper.  The  deductions  are  based  on  (1)  Ostwald’s  law 
of  successive  reactions,  (2)  Luther’s  thermodynamic  conclusions  re¬ 
specting  substances  with  several  oxidation  stages,  (3)  the  assumption 
that  all  reactions  are  more  or  less  ionic,  (4)  the  kinetic  conception  of 
chemical  equilibrium,  and  (5)  the  phenomena  observed  during  many 
oxidation  processes,  Primary  oxide  ions  are  formed  during  processes  of 
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oxidation  and  reduction,  and  are  characterised  by  their  being  decom¬ 
posed  according  to  the  experimental  conditions  into  two  oxidation  stages. 
All  oxidation  processes  can  be  resolved  into  “  primary  reactions.”  “  Irre¬ 
spective  of  whether  a  process  of  oxidation  is  measurable,  immeasurable, 
quick  or  immeasurably  slow,  the  reduction  of  the  primary  oxide  ions 
by  acceptors  and  the  decomposition  of  the  primary  oxide  ions  into  two 
extreme  stages  or  their  conversion  into  complex  or  undissociated  com¬ 
pounds  will  proceed  more  quickly  than  the  primary  reactions,  which 
cause  the  formation  of  primary  oxide  ions.”  A.  McK. 

Study  of  Reversible  Oxidation  and  Reduction  Reactions 
in  Solutions.  Eugene  P.  Schoch  (J.  Amer.  Cheni.  Soc.,  1904,  26, 
1422 — 1433). — An  investigation  has  been  carried  out  with  the  object 
of  determining  the  influence  of  the  concentrations  of  their  components 
on  the  equilibrium  in  solutions  of  iodine,  potassium  ferrocyanide, 
potassium  ferricyanide,  and  potassium  iodide  acidified  with  A/20  hydro¬ 
chloric  acid.  The  reaction  is  probably  simple  and  takes  place  according 
to  the  equation  2Fe(CN)6""  + 12  ^  2Fe(CN)6'"  +  21'. 

Although  the  potassium  ions  and  the  hydrochloric  acid  take  no  part 
in  the  reaction,  it  is  necessary  to  know  the  influence  of  their  concen¬ 
tration,  and  for  this  purpose  a  series  of  E.M.F.  measurements  was 
made. 

In  order  to  ascertain  the  influence  of  the  different  members  of  the 
reaction  on  the  chemical  equilibrium,  the  concentrations  necessary  for 
one  equilibrium  were  first  determined ;  then,  whilst  two  of  the  sub¬ 
stances  were  kept  constant,  the  concentration  of  the  third  was  varied, 
and  the  quantity  of  the  fourth  required  to  restore  equilibrium  was 
determined  experimentally.  The  results  are  tabulated. 

It  was  found  that  the  formula  for  equilibrium  in  such  solutions  at 

,  Ci  (ferrocyanide)  x  C  (free  iodine)  Tr 

constant  temperatures  is  — — — ± — - >  - ^ - - - - — L—~  —  K. 

C2  (ferricyanide)  x  C 2  (potassium  iodide) 

The  presence  in  this  formula  of  the  fourth  power  of  the  concentration 
of  the  ferrocyanide  instead  of  the  second  power  is  proved  to  be  correct 
both  by  the  E.M.F.  measurements  and  the  chemical  equilibrium 
determinations.  E.  G, 

Oxidation  Phenomena.  Georg  Kassner  (Zeit.  angew.  Chem ., 
1904,  17,  1851 — 1856). — A  lecture  delivered  to  the  pharmacological 
section  of  the  Gesellschaft  deutscher  Naturforscher  und  Aerzte  in 
Breslau,  1904.  A.  McK. 

Hydration  and  Hardening.  Paul  Rohland  (Zeit.  Elektrochem ., 
1904,  10,  893 — 900).— Hydration  reactions,  whether  organic  or  in¬ 
organic,  take  place  spontaneously,  and  their  velocity  is  very  much 
affected  by  small  quantities  of  foreign  substances  and  by  temperature. 

Hardening  does  not  always  accompany  hydration  (quicklime,  for 
example,  falls  to  powder);  it  is  therefore  due  to  some  special  circum¬ 
stance.  The  author  believes  that  a  solid  solution  is  formed  in  all  cases 
in  which  hardening  accompanies  hydration. 

The  catalytic  acceleration  or  retardation  of  hydration  by  salts  is 
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regarded  as  a  result  of  a  change  of  the  solubility  of  the  solid  substance 
which  is  undergoing  hydration.  T.  E. 

Limits  of  Sensitiveness  of  Odours  and  Emanations. 

Marcellin  Berthelot  {Ann.  Chim.  Phys .,  1904,  [viii],  3,  293 — 295). 
A  resume  of  work  already  published  (Abstr.,  1904,  ii,  554). 

M.  A.  W. 

Use  of  Quartz  Vessels  for  Lecture  Experiments.  Emil 
Fischer  ( Per .,  1904,  37,  4603 — 4605).— Quartz  vessels,  the  cost  of 
which  is  one-tenth  of  that  of  platinum,  are  recommended  for  use  in 
demonstrating  the  evolution  of  oxygen  from  nitric  acid,  and  the 
formation  of  water.  E.  F.  A. 

An  Improved  Kipp’s  Apparatus.  Richard  J.  Friswell  ( Chem . 
News ,  1904,  90,  154 — 155). — The  apparatus  has  the  usual  three  bulbs 
of  an  ordinary  Kipp’s  apparatus.  A  central  tube,  reaching  nearly  to 
the  bottom  of  the  lower  bulb,  is  ground  in  the  lower  part  of  the  top 
bulb  and  fixed  with  marine  glue.  Above  the  junction,  the  tube  is 
widened  out  somewhat  and  rises  in  the  top  bulb  to  about  three-fourths 
of  the  height  of  the  latter.  The  bottom  bulb  is  filled  with  a  con- 
centrated  solution  of  zinc  sulphate,  ferrous  chloride,  or  calcium  chloride 
(according  to  the  material  placed  in  the  middle  bulb)  to  within  about 
half  an  inch  of  the  top.  The  acid  from  the  top  bulb  passes  down  the 
central  tube  when  the  tap  on  the  delivery  tube  is  opened,  and  rises  to 
the  surface  of  the  concentrated  solution,  where  it  comes  into  contact 
with  the  materials  in  the  middle  bulb.  When  the  tap  is  closed,  some 
of  the  heavy  solution  is  forced  up  into  the  acid  bulb,  where  it  sinks 
through  the  lighter  acid  and  may  be  drawn  off,  as  it  accumulates,  by  a 
tap  which  is  provided  for  the  purpose.  As  the  economical  working 
depends  on  the  different  densities  of  the  fresh  and  exhausted  acids, 
care  must  be  taken  to  avoid  mixing  the  strata  of  liquids,  either  by 
shaking  when  moving  or  by  the  effervescence  caused  by  scraps  of 
marble,  &c.,  falling  into  the  lower  bulb.  W.  P.  S. 

A  Cheap  Kipp’s  Apparatus.  Frank  Southerden  (Chem,  News , 
1904,  90,  286 — 287). — The  apparatus  consists  of  an  ordinary  “  lime 
tower  ”  down  the  centre  of  which  passes  a  wide  glass  tube  loosely 
fitting  the  constriction  at  the  lower  part  of  the  tower.  The  top  of  the 
latter  is  closed  by  a  doubly  bored  cork,  through  one  hole  of  which  is 
passed  the  neck  of  a  large  funnel,  whilst  the  second  hole  carries 
the  tap  delivery  tube  of  the  apparatus.  The  neck  of  the  funnel  is 
connected  by  a  piece  of  india-rubber  tubing  to  a  narrow  glass  tube 
passing  down  the  wide  tube  and  reaching  to  the  bottom  of  the  tower. 
The  funnel  serves  as  the  acid-container  and  the  part  of  the  tower 
above  the  constriction  is  filled  with  ferrous  sulphide,  marble,  &c., 
according  to  tho  gas  which  it  is  desired  to  produce.  W.  P.  S. 

New  Gas-evolution  Apparatus.  S.  Bosnjakovic  (. Zeit .  anal, 
Chem.,  1904,  43,  624 — 625). — A  very  simple  apparatus,  consisting  of 
two  glass  bulbs  connected  by  channels.  The  whole  is  made  of  one 
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piece  of  glass.  The  solid  reagent  is  placed  in  one  of  the  bulbs,  and 
when  the  apparatus  is  in  one  position  the  liquid  reagent  is  in  the  other, 
but  by  tilting  the  vessel  through  90°,  the  liquid  comes  in  contact  with 
the  solid  and  evolution  of  gas  commences.  The  evolution  is  arrested 
by  reverting  to  the  first  position.  M.  J.  S. 

New  Hydrogen  Sulphide,  Carbon  Dioxide,  or  Hydrogen 
Generating  Apparatus.  H.  Arzberger  ( Ghem .  Centr .,  1904, 
ii,  1358 — 1359  ;  from  Pharm.  Post ,  37,  581). — An  apparatus  for  the 
generation  of  hydrogen  sulphide,  carbon  dioxide,  or  hydrogen  is 
described  in  which  the  solid  iron  sulphide,  calcium  carbonate,  or  zinc 
is  contained  in  a  Soxhlet  tube  fitted  with  an  india-rubber  bung 
through  which  three  holes  are  bored.  The  acid,  which,  in  the  case  of 
hydrogen  sulphide,  consists  of  a  20 — 25  per  cent,  solution  of  sulphuric 
acid  or  preferably  hydrochloric  acid,  is  added  drop  by  drop  from  a  tap 
funnel,  the  stem  of  which  passes  through  one  hole  of  the  bung.  The 
exhausted  acid  runs  off  automatically  through  the  siphon  into  a  flask 
which  is  fitted  to  the  Soxhlet  tube,  and  from  this  vessel  it  may  be 
removed  by  a  tap.  The  solid  may  be  washed  with  water  after  use  by 
means  of  a  second  funnel  to  which  a  tap  and  tube  are  attached,  the 
latter  passing  through  the  second  hole  in  the  bung.  The  gas  escapes 
by  a  tube  which  is  inserted  in  the  third  hole  of  the  bung,  and  is 
connected  with  a  suitable  washing  apparatus.  E.  W.  W, 
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Reduction  of  Perchlorate  by  the  Wet  Method.  B.  Sjollema 
(Zeit.  anorg.  Chem .,  1904,  42,  127 — 128). — Potassium  perchlorate, 
when  boiled  in  aqueous  solution  with  ferrous  hydroxide  in  the  absence 
of  free  alkali,  is  reduced  quantitatively  to  chloride.  A.  McK. 

Rate  of  Crystallisation  ox  Plastic  Sulphur.  Joseph  H. 
Kastle  and  Walter  Pearson  Kelley  (Amer.  Chem .  J.,  1904,  32, 
483 — 503). — The  rate  of  change  of  plastic  sulphur  into  the  crystalline 
variety  has  been  studied  by  sp.  gr.  and  dilatometric  methods. 

A  specimen  of  sulphur  was  heated  to  200°  and  poured  into  cold  water  ; 
one  portion  was  left  in  water  at  the  ordinary  temperature,  whilst 
another  was  kept  in  water  at  70°  ;  the  sp.  gr.  of  each  was  determined 
at  intervals  of  an  hour.  In  another  experiment,  the  sulphur  was 
heated  to  444°  before  being  poured  into  water ;  portions  of  this 
specimen  were  kept  at  80°,  60°,  and  40°  respectively,  whilst  another 
portion  was  left  in  cold  water  ;  the  sp.  gr.  was  determined  at  intervals 
in  each  case.  The  results  indicate  that  the  rate  of  change  of  plastic 
into  crystalline  sulphur  varies  according  to  the  temperature  to  which 
the  sulphur  is  heated  before  being  poured  into  water,  and  also  with 
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the  temperature  at  which  the  product  is  preserved.  The  higher  the 
initial  temperature  to  which  the  sulphur  is  heated,  the  slower  is  the 
crystallisation ;  and  the  higher  the  temperature  at  which  the  sulphur 
is  kept,  the  more  rapid  is  the  change. 

In  another  series  of  experiments,  a  specimen  of  plastic  sulphur  was 
divided  into  five  portions  which  were  kept  under  water,  dilute 
ammonia,  95  per  cent,  alcohol,  dilute  bromine  water,  and  A/10  iodine 
solution  respectively,  the  sp.  gr.  being  determined  at  intervals  in  each 
case.  It  was  found  that  ammonia,  alcohol,  and  bromine  accelerate, 
whilst  iodine  retards,  the  crystallisation. 

A  study  of  the  effect  of  heat  has  shown  that  plastic  sulphur  has  no 
definite  melting  point,  the  effect  of  any  increase  of  temperature  being 
merely  to  diminish  its  viscosity  and  to  increase  its  tendency  to  pass 
into  the  crystalline  form. 

The  stability  of  any  particular  specimen  of  plastic  sulphur  can  be 
judged  from  its  colour ;  light  amber-coloured  specimens  crystallise 
easily,  whilst  reddish-brown  varieties  remain  plastic  for  longer  periods. 
Experiments  have  shown  that  when  the  plastic  and  orthorhombic  forms 
of  sulphur  are  heated  at  120 — 125°  for  a  sufficient  length  of  time  they 
become  alike  in  colour,  a  state  of  chemical  equilibrium  being  ultimately 
reached  in  each  case. 

Experiments  made  with  the  object  of  determining  the  effect  of  tension 
on  the  crystallisation  showed  that  specimens  of  sulphur  under  tension 
crystallise  more  rapidly  than  those  not  under  tension. 

Determinations  of  the  rate  of  change  by  the  dilatometric  method 
showed  that  plastic  sulphur  prepared  by  pouring  into  water  sulphur 
that  has  been  heated  only  to  a  moderately  high  temperature  crystallises 
rapidly,  whereas  that  which  has  been  heated  to  near  the  boiling  point 
before  being  poured  into  water  crystallises  very  slowly.  The  velocity  of 
the  change  of  plastic  into  crystalline  sulphur  begins  comparatively 
rapidly,  about  10  per  cent,  of  the  total  change  taking  place  in  the  first 
30  minutes,  and  then  gradually  diminishes.  This  gradual  decrease  in 
the  rate  of  crystallisation  indicates  that  several  molecular  forms  are 
present  in  the  supercooled  liquid,  some  of  which  change  to  the 
crystalline  variety  of  the  element  more  rapidly  than  others.  E.  G. 


The  Chlorides  of  Sulphur.  Sulphur  Tetrachloride  and  its 
Compounds.  Otto  Ruff  (Ber.,  1904,  37,  4513 — 4521.  Compare 
Ruff  and  Fischer,  Abstr.,  1903,  ii,  204). — The  author  has  re-examined  the 
double  compounds  of  sulphur  tetrachloride  described  in  the  literature, 
and  has  corrected  some  erroneous  analyses.  The  so-called  sulphur 
dichloride  was  employed  in  the  preparations,  and  the  author’s  view  is 
confirmed  that  this  substance  is  a  solution  of  largely  dissociated 
sulphur  tetrachloride  in  sulphur  chloride. 

Sulphur  tetrachloride,  prepared  by  the  slow  combination  of  sulphur 
chloride  with  liquid  chlorine  in  a  sealed  tube,  is  a  yellowish-white 
substance,  melting  at  —  30*5°  to  —  31°  to  a  red  liquid.  Its  dissociation 
pressure  reaches  1  atmosphere  at  a  few  degrees  above  its  melting 
point.  Water  decomposes  it  in  a  sealed  tube  almost  quantitatively, 
forming  sulphurous  acid. 
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The  double  compounds  of  sulphur  tetrachloride  are  designated  by 
their  formuhe. 

[With  Georg  Fisciier.] — The  compound  SCl4,SbCl6,  prepared  by 
adding  sulphur  chloride  to  a  cold  solution  of  antimony  pentachloride  in 
sulphuryl  chloride  and  draining  by  means  of  the  apparatus  described 
by  Ruff  and  Plato  (Ber.,  1901,  34,  1749),  forms  slender,  white  needles 
melting  at  125 — 126°  in  an  atmosphere  of  chlorine  in  a  sealed  tube 
to  a  yellow  liquid,  and  subliming  at  150°.  Water  decomposes  it 
vigorously.  No  solid  compound  could  be  obtained  from  sulphur  tetra¬ 
chloride  and  phosphorus  pentachloride. 

The  salt,  SCl4,TiCl4  crystallises  in  slender,  yellow  needles,  often 
radially  grouped,  melts  at  62 — 64°  in  an  atmosphere  of  chlorine, 
sublimes  at  about  100°,  and  dissolves  in  sulphuryl  chloride,  chloroform, 
carbon  disulphide,  or  light  petroleum. 

2SCl4,SnCl4  forms  large,  yellow  crystals,  melts  at  37°,  and  de¬ 
composes  at  about  40°.  It  fumes  in  air,  but  is  more  stable  than  the 
titanium  compound,  and  dissolves  readily  in  chloroform,  light 
petroleum,  sulphuryl  chloride,  carbon  disulphide,  phosphorus  oxy¬ 
chloride,  ether,  or  benzene.  The  corresponding  compound  with 
zirconium  tetrachloride  is  very  unstable,  and  could  not  be  isolated  in 
a  pure  form.  A  silicon  compound  could  not  be  obtained. 

[With  Etnbeck.] — SCl4,FeCl3,  prepared  in  phosphorus  oxychloride 
solution,  forms  a  yellow,  crystalline  precipitate,  decomposing  rapidly 
on  warming.  The  compound  2FeCl3,POCl3  was  obtained  on  warming 
the  constituents  together  on  the  water-bath  in  the  form  of  a  bright 
yellow,  crystalline  mass. 

[With  Georg  Fischer.]— SC14,2IC13  forms  yellow  crystals,  de¬ 
composing  without  fusion  on  even  slight  warming.  No  compounds 
could  be  obtained  from  arsenic  trichloride,  antimony  trichloride,  or 
chromic  chloride. 

[With  Kurt  Thiel.] — SC14,2AsF3  forms  yellow  crystals  and  only 
attacks  glass  slowly,  but  decomposes  or  chars  thionyl  chloride,  carbon 
tetrachloride,  carbon  disulphide,  alcohol,  ether,  benzene,  or  light 
petroleum. 

No  compounds  were  obtained  from  antimony,  tin,  or  titanium 
fluorides,  or  from  the  chlorides  of  uni-  or  bi-valent  metals. 

C.  H.  D. 

Theory  of  the  Lead  Chamber  Process.  II.  Fritz  Rasciiig 
(Zeit.  angew .  Chem .,  1904,  17,  1777 — 1785).— Polemical.  A  reply  to 
Lunge  (ibid.,  1659).  A.  McK. 

Catalytic  Phenomena  in  the  Preparation  of  Persulphuric 
Acid.  G.  I.  Petrenko  (J.  Russ .  Rhys.  Chem .  Soc .,  1904,  36, 
1081 — 1088). — The  yield  of  persulphuric  acid  obtained  by  the  electro¬ 
lysis  of  sulphuric  acid  is  dependent  on  the  use  of  a  platinum  anode 
which  apparently  oxidises  and  then  exerts  a  catalytic  action,  diminish^ 
ing  the  yield  of  the  peracid.  The  yield  of  the  latter  is  almost  doubled 
by  the  addition  of  hydrochloric  acid.  With  an  iridium  anode,  the 
yield  is  considerably  less  than  with  platinum,  and  the  iridium  goes 
into  solution  more  readily  than  platinum.  T.  IT.  P* 
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Ultramicroscopical  Observations.  I.  Separation  of  Sulphur 
from  Thiosulphuric  Acid  and  of  Selenium  from  Selenious 
Acid.  Wilhelm  Biltz  and  Willy  Gahl  ( Chem .  Centr.,  1904,  ii, 
1367  ;  from  Nadir .  K .  Ges.  Wiss .  Gottingen,  1904,  300 — 310). — By- 
means  of  Baehlmann’s  ultramicroscope,  homogeneous  or  “  optically 
emptyr  ”  solutions  may  be  more  readily  distinguished  from  turbid 
solutions,  and  the  phenomena  of  precipitation  more  closely  followed. 
By  means  of  the  arrangement  used,  a  field  of  0*00004  cm.  was  illumin¬ 
ated.  Filtration,  or  contact  with  cover  glasses  or  india-rubber, 
destroys  the  optical  homogeneity  of  solutions.  Distilled  water  must 
be  rendered  clear  before  distilling,  and  must  be  protected  from  access 
of  air  during  distillation  and  afterwards.  A  Pukall  cell  may  be  used 
for  filtration,  the  air  which  enters  the  filter  being  made  to  pass  through 
cotton-wool. 

Thiosulphuric  acid  decomposes  as  soon  as  it  is  formed,  the  non-dis- 
sociated  acid  being  the  less  stable.  By  means  of  the  ultramicroscope, 
it  has  been  shown  that  the  process  of  decomposition  is  not  “  continu¬ 
ous,”  the  discontinuity  becoming  apparent  at  about  the  same  time  as 
the  opalescence  is  visible  to  the  naked  eye.  Colourless,  supersaturated 
solutions  of  the  acid  in  water  can,  therefore,  exist.  Colloidal  aqueous 
solutions  of  the  acid  appear  to  be  blue,  and  are  extremely  unstable. 
The  action  of  sulphurous  acid  on  selenious  acid  has  also  been  found  to 
be  optically  discontinuous.  E.  W.  W. 

Colloidal  Tellurium.  IV.  Alexander  Gutbier  (Zeit.  anorg. 
Chem.,  1904,  42,  177 — 183.  Compare  Abstr.,  1902,  ii,  653  ;  1904, 
ii,  613). — A  detailed  account  of  results  already  published. 

A.  McK. 

Action  of  Hydrogen  Peroxide  on  Tellurium.  Alexander 
Gutbier  and  F.  Besenscheck  (Zeit.  anorg.  Chem.,  1904,  42,  174 — 176. 
Compare  Gutbier  and  Wagenknecht,  Abstr.,  1904,  ii,  613). — When 
hydrogen  peroxide  is  added  to  a  solution  of  tellurium  in  concentrated 
aqueous  potassium  hvdroxide,  telluric  acid  is  produced  in  small  yield. 

A.  McK. 

Apparatus  for  Separating  Nitrogen  Quickly  and  Com¬ 
pletely  from  a  Mixture  of  Gases  containing  it.  Ferdinand 
Henrich  (Zeit.  angew.  Chem.,  1904,  17,  1755 — 1757). — An  apparatus 
is  described  by  means  of  which  nitrogen  is  separated  automatically 
from  a  mixture  of  gases  containing  it,  the  mixed  gases  being  repeatedly 
passed  over  heated  copper  and  copper  oxide,  soda  lime,  phosphoric  oxide, 
and  a  heated  mixture  of  magnesium  and  quicklime.  A  full  descrip¬ 
tion  is  appended  to  the  sketch  of  the  apparatus  in  question. 

A.  McK. 

Formation  of  Nitric  Oxide  at  High  Temperatures.  Walther 
Nernst  (Chem.  Centr.,  1904,  ii,  1368  ;  from  Nachr.  k.  Ges.  Wiss. 
Gottingen,  1904,  261 — 276.  Compare  Muthmann  and  Hofer,  Abstr., 
1903,  ii,  206). — If  a  system  which  is  in  equilibrium  at  a  high  tempera¬ 
ture  is  rapidly  cooled,  the  composition  of  the  mixture  at  the  lower 
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temperature  will  not  accurately  represent  the  condition  at  the  higher, 
since  the  cooling  cannot  be  effected  instantaneously.  In  all  cases,  no 
matter  in  which  direction  the  composition  of  the  gaseous  mixture 
deviates  from  that  of  the  equilibrium  state,  the  proportion  of  the 
product  formed  at  the  higher  temperature  will  be  too  small,  except  for 
a  small  temperature  interval  in  which  the  curve  calculated  from 
thermodynamical  data  touches  that  obtained  from  observed  values. 
In  cases  in  which  it  is  impossible  to  allow  sufficient  time  for  the  state 
of  equilibrium  to  be  attained  because  the  temperature  is  too  low  and 
the  velocity  of  the  action  too  small,  the  velocities  of  the  opposing 
reactions  may  be  measured  by  experiments  on  streams  of  gas  at 
different  velocities.  The  concentration  at  which  both  reactions  have 
the  same  velocity,  and  hence  the  equilibrium  constant,  may  be  calcu¬ 
lated.  When  gases  are  brought  to  very  high  temperatures  for  a  very 
short  time,  as,  for  instance,  when  a  mixture  of  hydrogen  and  oxygen 
in  the  proportions  contained  in  water  is  exploded  with  air  and  the 
mixture  rapidly  cooled,  an  examination  of  the  products  of  the  explosion 
may  serve,  under  certain  conditions,  to  ascertain  the  conditions  of 
equilibrium  at  such  temperatures. 

A  litre  of  air  was  passed  through  platinum  or  iridium  tubes  and  the 
nitric  oxide  absorbed  in  sulphuric  acid.  The  temperature  was  estimated 
by  means  of  a  thermo  element  or  a  photometer.  At  temperatures 
above  1700°,  equilibrium  was  attained  when  one  litre  passed  through 
the  tube  in  20  minutes.  At  1760°,  the  equilibrium  concentration  of 
the  nitric  oxide  was  found  to  be  0’64  per  cent,  by  volume  and  at 
1922°  0*97  per  cent.  The  “heat-toning”  of  the  reaction  calculated  from 
these  data  is  45,600  cals.,  whilst  the  value  found  by  experiment  was 
43,200,  A  state  of  equilibrium  could  not  be  obtained  in  the  platinum 
furnaces  at  1538°.  The  velocities  of  the  opposing  reactions  show  that 
the  reaction  is  bimolecular  and  that  the  equilibrium  concentration  of 
the  nitric  oxide  is  0  37  per  cent,  by  volume.  From  Bunsen’s  deter¬ 
minations  of  the  decrease  of  volume  caused  by  exploding  mixtures  of 
hydrogen  and  oxygen  with  air,  it  has  been  calculated  that  at  3500° 
the  mixture  contains  about  5  per  cent,  by  volume  of  nitric  oxide  when 
equilibrium  is  established.  Under  the  ordinary  atmospheric  pressure, 
the  time  required  to  convert  half  the  nitrogen  of  air  into  nitric  oxide  is 
about  100  seconds  at  1540°  and  3*5  at  1737°.  The  following  table 
shows  the  observed  and  calculated  equilibrium  constants  y  at  tempera¬ 
tures  from  1500 — 3200°  : 


Temp,  (abs.), 
1811° 
2033° 
2195° 
3200° 


X  observed.  X  calculated. 


0*37 

0*35 

0-64 

0-67 

0-97 

0-98 

about  5 

4’4 

E.  W.  W. 


Preparation  of  Yellow  Arsenic.  Alfred  Stock  and  Werner 
Siebert  (Ber.,  1904,  37,  4572 — 4575). — A  special  form  of  apparatus 
is  described  and  figured  by  means  of  which  arsenic  is  sublimed  in 
a  vacuum  and  the  vapour  immediately  cooled  by  liquid  air.  Under 
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these  conditions,  a  yellow  modification  of  arsenic  is  deposited,  which, 
when  exposed  to  light,  is  instantly  converted  into  the  black  modifica¬ 
tion.  A  similar  change  takes  place  in  the  dark,  when  the  yellow 
form  is  allowed  to  assume  the  ordinary  temperature,  but  the  change  is 
not  accompanied  by  any  luminescence  phenomena.  E.  F.  A. 

The  Preparation  of  Pure  Boron  Trifluoride  and  Silicon  Tetra- 
fluoride  and  some  Physical  Constants  of  these  Compounds. 
Henri  Moissan  ( Compt .  rend.,  1904,  139,  711 — 714). — Boron  tri¬ 
fluoride,  prepared  by  heating  a  mixture  of  boron  trioxide,  calcium 
fluoride,  and  sulphuric  acid,  and  purified  by  passing  through  cylinders 
containing  sodium  fluoride  and  finally  by  solidifying  in  a  vacuum 
(compare  Abstr.,  1903,  ii,  642),  melts  at  —127°  and  boils  at  —101° 
(compare  Abstr.,  1904,  ii,  331);  the  corresponding  constants  of  the 
synthetical  compound  are  —  126°  and  —  99°  respectively. 

Silicon  tetrafluoride,  similarly  prepared  and  purified,  and  also  the 
synthetic  compound,  solidifies  at  —  97°  under  atmospheric  pressure, 
and  volatilises  without  passing  through  the  liquid  stage  (compare 
Olszewski,  Abstr.,  1884,  816)  under  a  pressure  of  2  atmospheres. 
Silicon  tetrafluoride  melts  at  -  77°  to  a  transparent,  mobile  liquid, 
which  boils  at  —65°  under  181  cm,  pressure;  the  critical  temperature 
is  -  1*5°,  and  the  critical  pressure  50  atmospheres.  M.  A.  W. 

Action  of  Boric  Acid  on  the  Alkali  Peroxides.  Formation 
of  Perborates.  George  F.  Jaubert  {Compt.  rend.,  1904,  139, 
796 — 798). — When  an  intimate  mixture  of  248  grams  of  boric  acid 
and  78  grams  of  sodium  peroxide  is  gradually  added  to  2  litres  of  cold 
water,  .a  clear  solution  is  first  obtained  from  which  the  perborate, 
Ha2B4O8,10H2O,  crystallises  after  a  time  in  90  per  cent,  yield.  The 
aqueous  solution  of  the  perborate  contains  free  hydrogen  peroxide. 
Its  solubility  at  11°,  22°,  and  32°  was  found  to  be  42,  71,  and 
138  grams  per  litre.  The  perborate  cannot  be  recrystallised  from 
its  aqueous  solution. 

When  a  quantity  of  hydrochloric  acid  equivalent  to  half  the  sodium 
in  the  perborate  is  added  to  this  solution,  a  perborate,  NaB03,4H20, 
separates  in  the  form  of  white  crystals  which  are  very  stable  at  the 
ordinary  temperature  and  are  not  affected  by  atmospheric  carbon 
dioxide.  This  salt  is  less  soluble  than  the  first  perborate  ;  its  aqueous 
solution  slowly  decomposes  at  50 — 60°  and  evolves  oxygen  rapidly  at 
100°.  The  solution  has  all  the  properties  of  hydrogen  peroxide,  and 
on  account  of  its  stability  in  the  air  the  crystalline  salt  may  con¬ 
veniently  be  used  as  a  means  of  obtaining  an  aqueous  solution  of 
hydrogen  peroxide.  H.  M.  D. 

Tension  of  Carbon  Dioxide  in  Sea  Water  and  the  Reciprocal 
Influence  of  the  Carbon  Dioxide  of  the  Sea  and  of  the  Atmos¬ 
phere.  August  Krogh  {Compt.  rend.,  1904,  139,  896 — 898). — The 
ocean  contains  about  6 '55  x  1016  kilograms  of  carbon  dioxide  in  the  form 
of  readily  dissociated  salts  or  twenty -seven  times  the  quantity  contained 
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in  the  atmosphere,  and  the  variation  of  this  quantity  with  the  pressure 
is  expressed  in  the  following  table  : 


Pressure  per  cent. 
0*01 
0-02 
0-03 
0*04 
0*05 


Quantity  in  kilos. 

4*57  X  1016 
5*89  x  1016 

6- 55  x  1016 
7*04  x  1016 

7- 36  x  1016 


A  series  of  determinations  of  the  tension  of  carbon  dioxide  in  the 
sea  and  in  the  atmosphere  has  given  the  following  results  :  (1)  in  the 
north  <sf  the  Atlantic  Ocean,  the  tension  of  carbon  dioxide  is  much 
lower  in  the  water  than  in  the  atmosphere  ;  (2)  the  atmosphere  over 
the  Atlantic  Ocean  and  its  shores  contains  less  carbon  dioxide  (0*029 
per  cent.)  than  in  Central  Europe  (0*033  per  cent.)  ;  (3)  in  the  south¬ 
ern  hemisphere,  where  the  ocean  covers  the  major  part,  the  atmosphere 
contains  less  carbon  dioxide  than  in  the  northern  hemisphere  (0*026 
per  cent.).  It  follows,  therefore,  that  the  percentage  of  carbon  dioxide 
in  the  atmosphere  is  increasing,  and  that  the  sea  compensates  for  the 
increase  by  absorbing  the  gas.  M.  A.  W. 

Action  of  Potassium  Cyanide  Solution  on  Various  Metals. 

Andrei  Brochet  and  Joseph  Petit  (Bull.  Soc.  chim .,  1904,  [iii],  31, 
1255 — 1257.  Compare  Abstr.,  1904,  ii,  229,  230,  and  414). — Alumin¬ 
ium  and  magnesium  are  readily  attacked  in  the  cold  by  potassium 
cyanide  solution,  copper  and  zinc  less  readily,  yielding  respectively  the 
salts  Cu2(CN)2,6KCN  and  Zn(CN)2,2KCN  and  other  metals  very  slowly 
except  on  heating.  Cadmium  and  silver  are  attacked  by  potassium 
cyanide  solution  in  presence  of  oxygen,  but  mercury  is  unaffected,  and 
the  amalgamation  of  a  metal  retards  the  action  of  the  salt  on  it. 

Deville  and  Debray  (Compt.  rend .,  1876,  82,  241)  and  Glaser 
(Abstr.,  1903,  ii,  242)  have  shown  that  platinum  dissolves  in  solutions 
of  potassium  cyanide.  The  author  finds  that  this  does  not  occur 
unless  the  solution  of  the  cyanide  is  heated,  and  that  the  effect  is 
diminished  by  polishing  the  platinum.  T.  A.  H. 

Action  of  Potassium  Cyanide  on  Metallic  Electrodes. 

Andre  Brocket  and  Joseph  Petit  (Bull.  Soc.  chim.,  1904,  [iii],  31, 
1257 — 1261.  Compare  Abstr.,  1904,  ii,  229,  230,  and  414). — Most 
metals  behave  as  soluble  anodes  when  placed  in  potassium  cyanide 
solution  under  the  influence  of  an  alternating  current.  A  number  of 
metals,  including  copper,  zinc,  silver,  and  cadmium,  dissolve  quantita¬ 
tively  when  the  current  is  weak.  Nickel  dissolves  quantitatively  so 
long  as  the  current  does  not  exceed  2  amperes  per  sq.  decimetre  ; 
beyond  this,  the  dissolution  diminishes,  reaching  a  minimum  of  80  per 
cent,  of  the  theoretical  when  the  current  density  is  8  amperes  per  sq. 
decimetre  (compare  Le  Blanc  and  Schick,  Abstr.,  1904,  ii,  230). 
Cobalt  dissolves  irregularly,  and  the  anode  becomes  pitted.  Mercury 
is  almost  immediately  covered  by  a  black  precipitate  which  prevents 
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further  action,  but  amalgamation  has  no  effect  on  the  dissolution  of 
copper  and  zinc.  Lead  is  almost  without  action. 

Silver  begins  to  deposit  on  the  cathode  almost  as  soon  as  it  appears 
in  the  electrolyte,  and  cadmium  behaves  similarly,  but  copper,  zinc, 
and  nickel  deposit  only  with  difficulty,  whilst  with  cobalt  and  iron  no 
deposition  occurs. 

The  observation  of  Glaser  (Abstr.,  1903,  ii,  242)  that  platinum  is 
dissolved  when  employed  as  a  cathode  in  potassium  cyanide  solution 
is  confirmed,  and  it  is  shown  that  the  action  is  much  more  marked 
when  barium  cyanide  is  employed  as  the  electrolyte.  This  dissolution 
of  platinum  under  these  conditions  is  due  to  the  disintegration  of  the 
cathode,  probably  with  the  transitory  formation  of  an  alloy  with  the 
alkali  metal  and  the  dissolution  in  the  electrolyte  of  the  finely-divided 
platinum  particles  so  liberated  (compare  Bredig  and  Haber,  Abstr., 
1899,  ii,  78;  Haber  and  Sack,  Abstr.,  1902,  ii,  441 ;  Bran,  ibid,,  ii,  442). 
In  favour  of  this  view  is  the  slowT  evolution  of  hydrogen  which  takes 
place  from  the  cathode  immediately  after  the  current  has  been  stopped. 

T.  A.  H. 

Theory  of  the  Dissolution  of  Metals  in  Potassium  Cyanide 
Solution  under  the  Influence  of  an  Alternating  Current. 

Andre  Brochet  and  Joseph  Petit  (Bull.  jSoc.  chim .,  1 9('4,  [iii],  31, 
1261  — 1265.  Compare  preceding  abstracts). — Such  metals  as  silver, 
which  are  quantitatively  dissolved  from  the  anode  and  deposited  on 
the  cathode,  are  insoluble  in  potassium  cyanide  solution  under  the 
action  of  an  alternating  current.  On  the  contrary,  copper,  zinc,  nickel, 
and  cobalt,  which  are  either  not  deposited  or  deposited  only  with 
difficulty,  are  soluble  in  potassium  cyanide  solution.  The  cases  of  iron 
and  platinum,  which  behave  as  insoluble  anodes  and  slightly  soluble 
cathodes,  and  yet  are  readily  dissolved  by  potassium  cyanide  solution 
under  the  action  of  an  alternating  current,  are  not  so  easily  explicable. 
Platinum  also  dissolves  in  the  cyanide  solution  under  the  action  of 
a  continuous  current  frequently  interrupted,  and  it  is  probable  that  its 
dissolution  is  due  to  disintegration  while  it  momentarily  acts  as  a 
cathode,  the  dissolution  of  the  detached  particles  being  facilitated  by 
the  oxidising  action  of  the  platinum  electrode  immediately  afterwards 
functioning  as  an  anode. 

The  original  paper  contains  a  series  of  curves  showing  (a)  the  influ¬ 
ence  of  current  frequency  (from  5  to  100  per  second)  on  the 
rate  of  dissolution  of  various  metals,  and  ( b )  the  simultaneous  influ¬ 
ence  of  current  density  and  frequency  on  the  rate  of  dissolution  of 
nickel.  The  first  set  of  curves  shows  that  as  the  frequency  is 
increased,  copper  dissolves  less  quickly,  whilst  iron,  nickel,  and  cobalt 
exhibit  a  maximum  and  then  diminish ;  with  platinum,  the  maximum 
is  unattainable  under  these  conditions.  The  second  series  of  curves 
appears  to  show  that  nickel  behaves  like  copper  when  the  current 
density  is  less  than  7  amperes  per  sq.  decimetre,  but  above  this  behaves 
like  iron,  and  that  when  frequency  and  density  are  simultaneously 
and  sufficiently  increased  no  solution  should  occur.  The  latter  deduc¬ 
tion  is  not  in  harmony  with  the  experimental  observation  recorded  in 
the  preceding  abstract.  T.  A.  H. 
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Reactions  between  Salts  in  Non-aqueous  Solutions.  II. 
In  Acetone.  Alexander  Naumann  [and,  in  part,  with  Wilhelm 
Eidmann,  Max  Muller,  Paul  Schulz,  and  Ernst  Voigt]  ( Ber ., 
1904,  37,  4328—4341.  Compare  Abstr.,  1904,  ii,  819). — Pure  anhydr¬ 
ous  acetone  of  sp.  gr.  0*795  at  18°/4°  was  used.  The  following  salts 
are  readily  soluble :  aluminium  bromide,  ammonium  bromide,  tri¬ 
chromate,  iodide,  nitrate,  perchlorate,  and  thiocyanate ;  antimony  tri¬ 
bromide,  chloride  (0*186),  and  iodide;  barium  bromide  and  iodide; 
bromine;  cadmium  bromide  (64*5),  chlorate,  iodide  (4),  and  nitrate; 
caesium  nitrate  ;  calcium  bromide,  chlorate,  dichromate,  iodide,  and 
nitrate ;  cerium  bromide,  chloride,  iodide,  and  nitrate ;  chromic 
nitrate;  chromic  anhydride;  ferric  chloride  (1*59)  and  nitrate; 
ferrous  chloride  ;  erbium  nitrate  ;  iodine ;  potassium  bromide,  chloro- 
chromate,  ferricyanide,  ferroeyanide,  iodide,  permanganate,  mercuri- 
iodide,  and  thiocyanate  ;  cobalt  chloride  (36*4),  bromide,  iodide,  and 
nitrate ;  cupric  bromide,  chloride  (34*7),  and  chlorate ;  lanthanum 
nitrate ;  lithium  bromide,  chloride,  iodide,  and  nitrate ;  magnesium 
bromide,  chlorate,  chloride,  and  iodide;  palladous  chloride;  platinic 
chloride;  mercuric  chloride  (0*7),  bromide,  and  nitrate;  rubidium 
nitrate;  sulphur;  silver  nitrate  (227)  and  nitrite;  thallous  nitrate; 
uranium  bromide  ;  uranyl  chloride,  iodide,  and  nitrate ;  bismuth  tri¬ 
chloride  (5*59)  and  tri-iodide  ;  zinc  chloride  (2*3)  and  iodide ;  stannous 
chloride  (1*8)  ;  stannic  chloride,  bromide,  and  iodide.  The  numbers  in 
brackets  indicate  the  number  of  grams  of  acetone  required  to  form  a 
saturated  solution  with  1  gram  of  the  salt  at  18°. 

The  following  salts  are  very  sparingly  soluble  :  aluminium  chloride 
and  nitrate  ;  ammonium  chromate,  diborate,  and  thiosulphate  ;  barium 
chlorate  and  nitrate  ;  lead  bromide  and  nitrate  ;  cadmium  chloride ; 
calcium  chloride ;  potassium  nitrate ;  lithium  diborate ;  sodium  di¬ 
chromate  ;  mercuric  iodide ;  rubidium  bromide ;  strontium  chloride 
and  nitrate  ;  thallic  chloride  ;  thorium  nitrate. 

A  list  of  some  197  insoluble  compounds  is  given. 

Ammonia  yields  precipitates  with  acetone  solutions  of  the  following 
salts  :  cupric,  bismuth,  antimony,  cobaltous,  mercuric,  stannous,  and  zinc 
chlorides,  silver  nitrate,  cadmium  bromide,  and  cadmium  iodide.  The  pre¬ 
cipitates  in  all  cases  are  additive  compounds  of  the  salt  and  ammonia. 

The  following  yield  precipitates  of  silver  haloids  with  silver  nitrate 
in  acetone  solution  :  bismuth,  antimony,  ferric,  cobaltous,  mercuric, 
strontium,  and  zinc  chlorides,  cadmium  bromide  and  iodide.  Hydrogen 
sulphide  precipitates  the  metals  of  stannous  chloride,  bismuth  chloride, 
silver  nitrate,  and  cadmium  bromide  as  sulphides.  It  precipitates 
mercuric  chloride  as  HgCl.^HgS,  and  cadmium  iodide  as  CdI2,2CdS. 
Double  decomposition  has  been  observed  between  cadmium  bromide  and 
mercuric  chloride,  cupric  chloride  and  calcium  bromide,  bismuth  chloride 
and  potassium  iodide,  mercuric  chloride  and  cadmium  iodide,  mercuric 
chloride  and  bismuth  iodide,  and  also  between  potassium  thiocyanate 
and  solutions  of  the  following  salts  :  zinc  chloride,  silver  nitrate,  and 
cobalt  chloride. 

Cupric,  ferric,  and  mercuric  chlorides  are  reduced  by  stannous  chlor¬ 
ide.  Ferric  and  cupric  chlorides  are  reduced  by  potassium  iodide,  and 
ferric  chloride  partially  by  hydrogen  sulphide. 


30 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Acetone  solutions  of  silver  nitrate  yield  precipitates  with  hydrogen 
qhloride,  bromide,  or  iodide,  and,  in  the  case  of  the  bromide  and  iodide, 
the  precipitate  dissolves  in  an  excess  of  the  acid.  Silver  nitrate  and 
sulphur  yield  Ag2S2. 

Mercuric  chloride  and  cuprous  bromide  yield  mercurous  bromide, 
cuprous  chloride,  and  chlorine ;  cadmium  bromide  is  decomposed  by  an 
acetone  solution  of  chlorine,  and  cuprous  chloride,  which  is  insoluble  in 
acetone,  yields,  with  an  acetone  solution  of  chlorine,  cupric  chloride, 
with  bromine,  a  mixture  of  cupric  chloride  and  bromide,  and  with  an 
iodine  solution,  cuprous  iodide  and  cupric  chloride.  Mercurous  chloride, 
suspended  in  acetone,  is  only  slightly  affected  by  chlorine,  but  with 
bromine  and  iodine  yields  mixtures  of  mercuric  chloride  with  the 
bromide  and  iodide.  J.  J.  S. 

Reactions  between  Salts  in  Non-aqueous  Solutions.  III. 

Alexander  Naumann  [and  Johannes  Schroeder]  ( Ber 1904,  37, 
4609 — 4614.  Compare  Abstr.,  1904,  ii,  819). — The  solubility  of  a  large 
number  of  inorganic  salts  in  pyridine  was  determined  qualitatively. 
The  compound  HgCl2,C5H5N,  prepared  by  the  addition  of  mercuric 
chloride  to  pyridine,  crystallises  in  needles.  Its  behaviour,  when 
dissolved  in  pyridine,  towards  ammonia,  hydrogen  sulphide,  and  stan¬ 
nous  chloride  is  similar  to  that  of  mercuric  chloride.  With  ammon¬ 
ium  thiocyanate  and  silver  sulphate  it  gives  precipitates  of  ammonium 
chloride  and  mercuric  sulphate  respectively. 

The  compound  CuC12,2C5H5N,  prepared  by  the  addition  of  cupric 
chloride  to  pyridine,  separates  from  alcohol  in  needles.  Its  behaviour 
and  that  of  the  compound  AgN03,2C5H5N  (in  pyridine  solution)  and 
of  a  solution  of  silver  sulphate  in  pyridine  towards  various  reagents 
is  described  in  considerable  detail.  A.  McK. 


Sodamid©  and  certain  of  its  Reaction  Products. 
W.  Phillips  Winter  (J.  Amer.  Chem.  Socn  1904,  26,  1484 — 1512). — 
A  convenient  method  is  described  for  the  preparation  of  sodamide. 

When  sodamide  is  exposed  to  dry  air,  it  slowly  assumes  a  yellowish- 
brown  colour  and  is  found  to  contain  nitrous  and  hyponitrous  acids. 

When  sodamide  is  decomposed  by  water,  hydrogen  and  nitrogen  are 
produced.  The  relative  proportions  of  these  gases  vary  with  the  con¬ 
dition  of  the  sodamide.  It  has  been  found  that  the  proportion  of 
hydrogen  is  high  in  the  case  of  sodamide  which  has  been  insufficiently 
heated  owing  to  the  presence  of  unchanged  sodium,  but  is  low  when 
the  sodamide  has  been  properly  prepared.  Nitrogen  is  always  evolved 
to  a  small  extent  and  is  formed  in  larger  proportion  from  sodamide 
which  has  been  kept  for  some  time  than  from  freshly  prepared  speci¬ 
mens.  The  production  of  the  nitrogen  is  probably  due  to  the  presence 
in  the  sodamide  of  sodium  azoimide  or  some  analogous  compound 
formed  by  oxidation  of  ammonia  either  in  the  process  of  manufacture 
of  the  sodamide  or  during  its  exposure  to  dry  air. 

If  finely  powdered  sodamide  is  sprinkled  into  a  vessel  containing 
water  heated  nearly  to  boiling  through  which  a  current  of  carbon 
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dioxide  is  being  passed,  a  shower  of  brilliant  sparks  is  produced  and  a 
solution  of  disodium  cyanamide  is  formed. 

When  sodamide  is  treated  with  phosphorus  pentachloride,  a  violent 
reaction  takes  place  and  a  white  sublimate  is  produced  which  consists 
of  ammonium  chloride,  sodium  chloride,  traces  of  phosphorus  com¬ 
pounds,  and  a  small  quantity  of  a  substance  insoluble  in  water.  This 
insoluble  compound  cannot  be  isolated,  but  when  the  soluble  substances 
are  removed  from  the  sublimate  by  means  of  nitric  or  acetic  acid,  a 
white,  nearly  tasteless,  odourless  compound ,  P02N  or  PH202N,  is 
obtained,  which  is  not  affected  by  hot  strong  mineral  acids. 

When  sodamide  is  warmed  with  yellow  phosphorus,  an  energetic 
reaction  occurs,  and  the  product  consists  of  sodium  phosphide  and 
other  substances,  including  oxy-acids  of  phosphorus  and  probably  an 
amide  of  phosphorus.  E.  G. 


Supercooled  Fusions  and  Solutions  of  Sodium  Thiosulphate. 

Stewart  W.  Young  and  J.  P.  Mitchell  (J.  Amer.  Chem .  Soc.>  1904, 
26,  1389 — 1413). —  Sodium  thiosulphate  pentahydrate  exists  in  three 
forms  :  the  ordinary  commercial  or  a-form,  the  /3-form  described  by 
Parmentier  and  Amat  (Abstr.,  1884,  819),  and  the  y-form  discovered 
in  the  course  of  the  present  investigation.  The  /3-form  is  obtained 
most  readily  by  heating  the  a-form  at  80 — 100°  for  a  few  minutes  in 
a  sealed  glass  tube  and  cooling  to  —  10°  or  —  20°,  when  the  product 
solidifies  in  long  needles.  The  y-form  is  produced  occasionally  instead 
of  the  /3-form  ;  the  conditions  necessary  for  its  formation  have  not 
been  fully  investigated,  but  it  appears  that  the  presence  of  a  small 
excess  of  water  in  the  tube  favours  its  production.  This  y-modification 
is  obtained  as  a  compact,  opaque  mass  which  melts  at  a  little  above  0°, 
whilst  the  /3  and  a-forms  melt  at  about  32°  and  49°  respectively. 
Each  of  these  forms  on  melting  is  converted  into  a  saturated  solution 
and  a  lower  hydrate. 

Four  different  lower  hydrates  are  described.  The  «-form  is  obtained 
when  the  a-pentahydrate  is  melted  and  left  at  the  ordinary  tempera¬ 
ture  for  a  day  or  two.  The  6-form  is  produced  by  the  partial  fusion  of 
the  a-form,  the  cf-form  by  the  partial  fusion  of  the  /3-pentahydrate,  and 
the  c-form  by  the  partial  fusion  of  the  y-pentahydrate. 

A  large  number  of  experiments  have  been  made  with  the  object 
of  ascertaining  the  conditions  under  which  these  various  forms  are 
produced  from  supercooled  solutions  and  fusions,  attention  being  paid 
particularly  to  the  form  of  the  thiosulphate  from  which  the  solution  or 
fusion  was  prepared,  the  rate  at  which  the  tubes  were  cooled,  the 
temperature  to  which  they  were  heated,  and  the  length  of  time  for 
which  the  heating  was  continued.  For  the  details  of  these  experiments 
and  the  results  obtained,  the  original  must  be  consulted. 

In  order  to  afford  an  explanation  of  the  results  of  this  investigation, 
a  hypothesis  is  put  forward  based  on  that  proposed  by  Jaffe  (Abstr., 
1903,  ii,  469),  which  ascribes  the  initiation  of  the  crystallisation  to  the 
presence  of  nuclei.  It  is  suggested  that  these  nuclei  consist  of  frag¬ 
ments  of  crystalline  aggregates  left  in  the  liquid  after  the  breaking 
down  of  the  crystalline  structure  and  that,  under  certain  conditions. 
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they  unite  to  form  crystalline  aggregates  which  are  capable  of  starting 
the  crystallisation.  E.  G. 


Composition  and  Solubility  of  the  Hydrates  of  Sodium 
Thiosulphate.  Stewart  W.  Young  and  W.  E.  "Burke  (, J .  Amer. 
Chem.  Soc.,  1904,  26,  1413 — 1422.  Compare  preceding  abstract).— 
Considerable  difficulty  was  experienced  in  determining  the  composition 
of  the  various  hydrates  of  sodium  thiosulphate  owing  to  the  fact  that 
all  the  other  forms  are  metastable  with  respect  to  the  a-form  and  are 
rapidly  converted  into  this  form  if  a  trace  of  it  is  present.  Parmentier 
and  Amat  (Abstr.,  1884,  819)  have  shown  that  the  /3-form  consists  of 
a  pentahydrate.  There  is  little  doubt  that  the  y-form  is  also  a  penta- 
hydrate,  although  hitherto  it  has  not  been  analysed.  Analyses  have 
been  made  of  the  a-,  6 -,  and  cZ-forms,  which  show  that  the  first  two 
consist  respectively  of  a  monohydrate  and  a  dihydrate  and  that  the 
cZ-form  is  probably  a  tetrahydrate.  The  composition  of  the  c-variety 
has  not  been  ascertained. 

Determinations  of  the  solubility  of  these  different  hydrates  have 
given  the  following  results,  which  are  expressed  as  the  number  of  parts 
of  the  anhydrous  salt,  Na2S203,  in  100  parts  of  water.  The  solubility 
of  the  a-form  of  sodium  thiosulphate  is  59*69  at  10°,  70*07  at  20°, 
75*90  at  25°,  82*45  at  30°,  91*24  at  35°,  103*37  at  40°,  and  123*87  at 
45°.  In  the  case  of  the  /3-form,  the  values  obtained  were  97*55  at  20°, 
108*98  at  25°,  119*69  at  28°,  126*50  at  29*5°,  and  130*26  at  30°.  The 
solubility  of  the  a-form  is  163*92  at  20°,  168*32  at  25°,  and  174*20  at 
30°.  For  the  6-form,  the  values  found  were  122*68  at  20°,  127*43  at 
25°,  133*27  at  30°,  138*84  at  35°,  144*92  at  40°,  and  165*11  at  50°. 
In  the  case  of  the  cZ-form,  the  solubility  was  found  to  be  141*48  at 
33*5°,  153*23  at  36*2°,  and  168*82  at  38*6°.  The  solubilities  of  the  y- 
and  c-forms  have  not  been  determined.  These  solubility  data  have 
been  plotted  as  curves  which  are  of  particular  value  as  defining  exactly 
the  ranges  of  supercooling  and  supersaturation  of  the  forms  studied. 


E.  G. 


Formation  and  Constitution  of  Bleaching  Powder.  Nazareno 
Tarugi  ( Gazzetta ,  1904,  34,  ii,  254 — 260). — The  author  finds  that 
the  formation  of  bleaching  powder  containing  a  maximum  amount  of 
active  chlorine  is  influenced  by  the  presence  of  oxygen.  When  lime 
is  completely  hydrated  and  left  in  contact  with  air,  after  some  time 
it  exhibits  the  reactions  of  peroxides — blue  coloration  with  guaiacum 
resin,  red  coloration  with  ferrous  sulphate  and  potassium  thiocyanate, 
and  blue  coloration  with  chromic  acid  and  ether.  In  the  formation  of 
bleaching  powder,  the  chlorine  acts  on  the  water  yielding  hydrogen 
chloride  and  oxygen,  the  latter  then  converting  a  part  of  the  lime 
into  calcium  peroxide:  4C1  +  2H20  =  4HC1  +  02 ;  Ca0,H20-p02  — 

Ca0.2,H202 ;  Ca02,H202  +  2HC1  —  Ca02Cl2  +  2H20. 

The  author’s  experiments  indicate  that  hypochlorites  must,  in 
general,  be  regarded  as  chlorides  of  peroxides,  and  that  bleaching 
powder  containing  44*09  per  cent,  of  chlorine  (which  is  the  maximum 
proportion  obtainable  in  the  commercial  product)  is  the  chloride  of 
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calcium  peroxide  plus  1  mol.  of  water,  Ca(0Cl)2,H20.  This  constitu¬ 
tion  for  bleaching  powder  is  in  accord  with  its  action  on  mercury, 
which  is  converted  quantitatively  into  mercuric  chloride  :  Ca02Cl2  + 
Hg  =  Ca02  +  HgCl2.  This  method  is  the  subject  of  a  patent  for  the 
manufacture  of  corrosive  sublimate.  T.  H.  P. 

Action  of  Water  on  the  Phosphates  of  Calcium.  Frank  K. 
Cameron  and  Atherton  Seidell  (J.  Amer.  Chem.  Soc.,  1904,  26, 
1454 — 1463.  Compare  Pindell,  Abstr.,  1902,  ii,  208). — A  study  has 
been  made  of  the  extent  to  which  the  three  calcium  phosphates  are 
decomposed  by  water,  and  experiments  have  been  made  to  ascertain 
the  effect  of  calcium  sulphate,  calcium  carbonate,  and  carbon  dioxide 
on  the  hydrolysis.  Since  tricalcium  phosphate  and  monocalcium 
phosphate  always  contain  an  excess  of  either  base  or  acid,  the  resuks 
of  the  solubility  determinations  cannot  be  regarded  as  of  absolute 
value,  but  are  useful  as  indicating  the  nature  of  the  reaction  between 
the  phosphates  and  water. 

In  each  experiment,  a  weighed  quantity  of  the  phosphate  was  placed 
in  a  bottle  with  distilled  water  and  maintained  for  several  weeks  at 
25°.  with  occasional  shaking.  Portions  of  the  clear  solutions  were 
withdrawn  and  the  amounts  of  calcium  and  phosphoric  acid  in  them 
were  estimated.  The  results  show  that  tricalcium  and  monocalcium 
phosphates  both  undergo  considerable  decomposition,  but  that  di¬ 
calcium  phosphate  is  more  stable  and  only  slightly  decomposed  by 
water.  In  the  case  of  the  mono-  and  tri-calcium  phosphates,  the 
amount  of  decomposition  and  the  concentration  of  the  resulting  solu¬ 
tion  are  found  to  depend  on  the  relative  proportions  of  phosphate  and 
water  employed. 

In  presence  of  calcium  sulphate,  the  amount  of  phosphoric  acid 
dissolved  from  tricalcium  phosphate  is  increased.  A  slight  increase 
also  takes  place  with  monocalcium  phosphate,  but  a  considerable 
decrease  occurs  in  the  amount  of  phosphoric  acid  dissolved  from  the 
dicalcium  salt. 

In  presence  of  calcium  carbonate,  the  amount  of  phosphoric  acid 
dissolved  is  decreased  in  all  three  cases. 

Carbon  dioxide  causes  an  increased  quantity  of  phosphoric  acid  to 
be  dissolved  from  tri-  or  di-calcium  phosphate,  but  is  without  effect  on 
the  action  of  water  on  the  monocalcium  salt.  E.  G. 

Action  of  Amalgams  on  Solutions.  Gustave  Fernekes  (J. 
Physical  Chem .,  1904,  8,  566 — 570). — A  reply  to  some  criticisms  by 
G.  McP.  Smith  (Abstr.,  1904,  ii,  400)  of  the  author’s  explanation  of 
the  action  of  amalgams  on  water  (Abstr.,  1904,  ii,  163).  The  author 
adds  the  results  of  some  further  experiments.  It  was  first  shown  that 
barium  is  not  replaced  in  its  amalgam  by  either  sodium  or  potassium 
when  acted  on  by  a  concentrated  solution  of  a  salt.  It  was  found, 
however,  that  barium  amalgam  reacts  with  water  about  three  times  as 
quickly  as  with  a  solution  of  potassium  chloride.  This  is  readily  explic¬ 
able  on  Kahlenberg’s  theory,  as  each  molecule  of  the  salt  would 
influence  the  surrounding  water  molecules.  Molecular  quantities  of 
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sodium  and  potassium  chlorides  were  also  allowed  to  act  on  sodium 
amalgam  for  15  minutes,  at  the  end  of  which  time  the  amalgam  was 
found  to  contain  only  potassium ;  this  fact  and  also  the  anomalous 
behaviour  of  sodium  hydroxide  solutions  are  not  explicable  by  the 
ionic  theory.  L.  M.  J. 

Equilibrium  in  the  System  GIO  :  S03 :  H20.  Charles  L.  Parsons 
{J.  Amer .  Chem.  Soc .,  1904,  26,  1433 — 1446). — It  is  found  that  the  only 
definite  hydrated  sulphates  of  glucinum  are  GlS04,4H20andGlS04,2H20, 
no  evidence  being  obtainable  of  the  existence  of  the  heptahydrate  de¬ 
scribed  by  Klatzo  ( Zeit .  Chem .,  1869,  12,  129).  The  tetrahydrate  has 
an  aqueous  vapour  pressure  equal  to  or  greater  than  the  pressure  of  its 
own  water  of  crystallisation ;  it  has  been  found  by  tensimeter  experi¬ 
ments  that  this  pressure  over  phosphoric  oxide  at  20°  is  equivalent  to 
20  mm.  of  olive  oil,  and  increases  rapidly  with  the  temperature.  The 
dihydrate  is  stable  in  the  air  at  the  ordinary  temperature,  but  loses 
water  slowly  at  100 — 110°.  The  anhydrous  sulphate  cannot  be  ob¬ 
tained  quite  pure  on  account  of  the  difficulty  of  removing  the  last 
traces  of  water  without  incurring  the  loss  of  sulphur  trioxide. 

An  examination  of  the  various  so-called  basic  sulphates  of  glucinum 
has  shown  that  these  substances  are  not  definite  compounds,  but 
consist  of  solid  solutions  of  the  sulphate  in  the  hydroxide.  E.  G. 

Zincum  Boricum  or  Oxyboricum,  E.  Holdermann  {Arch. 
Fharm .,  1904,  242,  567—568). — When  a  solution  of  zinc  sulphate  and 
another  of  borax  are  mixed  in  varying  proportions,  the  second  solution 
containing  also  just  enough  sodium  hydroxide  to  complete  the  conver¬ 
sion  of  the  sulphate  into  sodium  sulphate,  the  filtrate  gives  no  further 
precipitate  with  either  solution  when  the  zinc  sulphate  and  borax  have 
been  mixed  in  the  proportion  of  3:2  mols.  The  composition  of  the 
precipitate,  therefore,  is  Zn3(B407)2(0H)2.  C,  E.  B. 

The  Complexity  of  Dissolved  Sulphates.  Albert  Colson 
( Compt .  rend.,  1904,  139,  857 — 859.  Compare  Abstr.,  1904,  ii,  377, 
532).— A  solution  of  copper  sulphate  containing  0*75  gram-mol.  in 
2  litres  gave  a  depression  of  the  freezing  point  of  0*70°,  whilst  the 
sulphuric  acid  solution,  obtained  by  exactly  precipitating  the  copper 
in  the  same  solution  by  hydrogen  sulphide,  gave  a  depression  of  T51°, 
at  least  twice  O' 70°;  it  follows,  therefore,  that  the  second  solution 
contains  twice  as  many  molecules  as  the  first,  and  the  molecular  com¬ 
plexity  of  copper  sulphate  in  solution  is  represented  by  the  formula 
(CuS04)2,  and  similar  results  were  obtained  in  the  case  of  magnesium 
sulphate.  The  author  suggests  that  the  sulphates  of  the  bivalent 
metals  in  aqueous  solution  have  the  formula  (HS04M)20,  and  may  be 
regarded  as  being  formed  by  the  condensation  of  2  mols.  of  sulphuric 
acid  with  the  hydroxide,  (OH*M)20  ;  this  explains  the  acidic  nature  of 
the  metallic  sulphates.  On  the  other  hand,  the  metallic  hydroxides 
are  sufficiently  strong  bases  to  displace  sodium  or  ammonium  hydr¬ 
oxide  from  solutions  of  their  sulphates,  for  when  a  solution  of  sodium 
sulphate  is  added  to  zinc  oxide  neutral  to  phenolphthalein  suspended 
in  water,  the  mixture  becomes  increasingly  alkaline  towards  the  indi- 
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cator  owing  to  the  liberation  of  sodium  hydroxide  and  the  formation 
of  the  basic  salt,  S04(Zn*0*Zn0H)2 ;  similarly,  a  blue  coloration  is 
developed  when  copper  oxide  is  added  to  a  solution  of  ammonium 
sulphate,  M.  A.  W. 

A  New  Cause  of  Dissociation  of  Mercuric  Chloride  and  its 
Influence  on  the  Antiseptic  Properties  of  Solutions  of  Corro¬ 
sive  Sublimate.  Henri  Yittenet  {Bull.  Bog.  chim 1904,  [iii],  31, 
1133 — 1138). — When  equal  parts  of  ammonium  and  mercuric  chlorides 
are  dissolved  in  tap-water,  there  slowly  forms  a  precipitate,  which  is  at 
first  white  and  has  the  composition  N(HgCl)3,  but  on  further  standing 
gradually  becomes  yellow.  The  production  of  this  substance  was 
traced  to  the  presence  of  acid  carbonates  in  the  water,  and  its  forma¬ 
tion  was  found  to  be  inhibited  by  previous  ebullition  of  this.  When 
the  two  salts  are  dissolved  in  distilled  water  to  which  sodium  hydrogen 
carbonate  or  carbonate  has  been  added,  the  precipitate  formed  is  white 
and  has  the  composition  N(HgCl)3,3NH4Cl,  but  gradually  becomes 
yellow  when  washed  with  water,  and  the  final  product  is  bright  yellow 
and  has  approximately  the  composition  required  by  the  formula 
N(Hg,OH)2*Hg*OCl.  The  formation  of  these  precipitates  in  such  solu¬ 
tions  used  as  antiseptic  baths  leads  to  a  diminution  of  efficiency,  and 
it  is  suggested  that  in  preparing  these  the  water  should  first  be  boiled 
or  the  ammonium  chloride  should  be  replaced  by  sodium  chloride  ; 
with  either  of  these  precautions,  no  precipitation  occurs.  T.  A.  H. 

Yttrium  Earth  related  to  Gadolinium.  Georges  Ukbain 
(Compt.  rend.,  1904,  139,  736 — 738). — By  means  of  three  separate 
methods  of  fractional  crystallisation,  the  author  has  obtained  from  the 
yttrium  earths  100  grams  of  a  rare  earth,  which  consists  chiefly  of  the 
oxide  of  Lecoq  de  Boisbaudran’s  new  element  ZS  (compare  Abstr., 
1896,  ii,  249  ;  also  Demargay,  Abstr.,  1900,  ii,  656).  The  methods 
employed  were  :  (i)  Fractional  crystallisation  of  the  double  nitrates  of 
the  rare  earths  and  of  nickel.  The  fractions  containing  the  element  ZS 
were  intermediate  between  those  of  gadolinium  and  dysprosium,  (ii) 
Fractional  crystallisation  of  the  nitrates  of  the  earths  in  the  presence 
of  bismuth  nitrate  (compare  Abstr.,  1904,  ii,  37,  43,  173  ;  also  Demargay, 
Abstr.,  1900,  ii,  347).  The  nitrate  of  ZS  has  the  same  solubility  as 
bismuth  nitrate,  (iii)  Fractional  crystallisation  of  the  ethyl  sulphates 
of  the  rare  earths  (compare  Abstr.,  1900,  ii,  346).  The  ea,rth  thus 
separated  exhibits  only  the  absorption  band  A  =  488  characteristic  of 
Z8,  but  this  does  not  preclude  the  possibility  of  Z8  being  a  mixture  of 
elements  some  of  which  possess  no  absorption  spectra.  M.  A.  W. 

Neodymium  Oxide.  Anton  Waegner  (Zeit.  anorg .  Ohem .,  1904, 
42,  118 — 126.  Compare  Abstr.,  1903,  ii,  729). — That  very  varying 
statements  have  been  made  as  to  the  colour  of  neodymium  oxide, 
Nd203,  is  probably  due  to  the  oxide  under  investigation  having  been 
in  many  cases  contaminated  with  other  rare  earths,  and  particularly 
with  praseodymium. 

The  crude  neodymium  chloride  used  by  the  author,  which  con¬ 
tained  traces  of  praseodymium  and  lanthanum,  was  converted  into  the 
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oxalate ;  this,  when  carefully  heated  in  a  platinum  boat  in  a  current 
of  oxygen,  formed  a  pink  residue  from  which  carbon  dioxide  could  be 
obtained  at  a  higher  temperature.  When  the  oxalate  is  heated  at  a 
bright  red  heat,  an  oxide  of  the  probable  composition  Nd40^  is 
formed  ;  prepared  in  this  manner,  it  is  brownish-pink  and  resembles 
Brauner’s  oxide,  Nd204,  in  being  converted  by  prolonged  heating  with 
the  blowpipe  or  in  a  current  of  hydrogen  into  the  oxide  Nd203. 
Further,  its  brown  tint  is  due  to  a  trace  of  praseodymium  peroxide, 
since,  when  heated  moderately  in  a  current  of  hydrogen,  the  traces  of 
praseodymium  peroxide  are  reduced  to  sesquioxide,  and  the  true  colour 
of  the  neodymium  oxide,  namely,  a  sky-blue  colour  with  a  violet  tint, 
is  rendered  evident. 

The  existence  of  a  higher  neodymium  oxide  was  also  rendered  prob¬ 
able  by  the  spectrometric  observations  with  the  two  oxides.  The 
spectrum  from  the  oxide  Nd303  is  quite  different  from  that  of  the 
oxide  Nd407.  A.  McK. 

Deposition  of  Aluminium  from  Ethyl  Bromide  Solution. 

Harrison  E.  Patten  {J.  Physical  Chem.,  1904,  8,  548 — 565). — It  has 
been  shown  by  Plotnikoff  (Abstr.,  1902,  ii,  639)  that  aluminium 
bromide  dissolved  in  ethyl  bromide  yields  a  conducting  solution  from 
which  aluminium  may  be  deposited,  and  the  author  has  further  studied 
this  deposition.  In  a  4 '38  per  cent,  solution,  no  aluminium  was 
deposited  even  with  currents  of  fairly  high  density  ;  evidence  was, 
however,  obtained  of  the  formation  of  protective  films  on  the  aluminium, 
and  this  in  a  solution  which  was  almost  perfectly  free  from  oxygen. 
In  a  solution  of  40 '95  per  cent,  of  aluminium  bromide,  aluminium  was 
deposited  when  the  current  density  reached  0'0023  ampere  per  sq.  cm.  ; 
the  electrolytic  metal  reacts  on  the  solution  vigorously,  a  gas,  probably 
butane,  being  evolved  ;  below  the  current  density  given,  the  rate  of 
dissolution  exceeds  that  of  deposition.  The  potential  of  the  aluminium 
against  the  solution  was  1T0  volts,  and  that  of  the  bromine  was 
—  1*20  volts.  Using  the  aluminium  as  anode,  further  evidences  of  film 
formation  were  obtained,  but  no  high  counter-pressures  were  obtained. 

During  the  work,  aluminium  bromide  was  obtained  in  the  form  of 
large,  rhombohedral  crystals  of  a  pale  yellow  colour.  L.  M.  J. 

Stimulating  and  Paralysing  Influences  of  certain  Sub¬ 
stances  in  the  Production  of  Rust.  Leon  Lindet  ( Compt .  rend., 
1904,  139,  859 — 862). — The  catalytic  action  exercised  by  certain 
metals  on  the  oxidation  of  organic  compounds  has  been  studied  by 
Livache  (Abstr.,  1883,  756  ;  1884,  532),  by  Trillat  (Abstr.,  1903,  i,  222  ; 
ii,  201,  589  ;  1904,  ii,  38),  and  by  Duchemin  and  Dourlen  (Abstr., 
1904,  i,  961).  The  author  finds  that  the  rusting  of  iron  is  accelerated 
by  the  presence  of  copper,  and  retarded  by  such  metals  as  tin,  lead, 
zinc,  manganese,  aluminium,  or  magnesium ;  the  phenomena  are  to  be 
attributed  to  the  hydroxide  of  the  metal  which  dissolves  in  the  water, 
for  similar  stimulating  or  paralysing  effects  are  produced  on  the  iron 
by  water  which  has  been  in  contact  with  the  metal.  Arsenic  and  its 
compounds  exercise  a  paralysing  effect  on  the  rusting  of  iron,  and  when 
present  in  large  quantities  stop  it  altogether;  in  this  case  the  dissolved 
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iron  hydroxide  forms  colloidal,  ferrous,  or  ferric  arsenite.  Soluble 
salts  such  as  the  chlorides  and  sulphates  of  the  alkali  metals  have  a 
stimulating  effect  on  the  rusting  of  iron,  probably  due  to  their  electro¬ 
lytic  dissociation,  whilst  among  organic  substances  such  compounds  as 
sugar,  phenol,  or  resorcinol  stimulate  the  formation  of  rust ;  alcohol  or 
methyl  salicylate  has  a  retarding  effect,  and  acetic  or  salicylic  acid 
dissolves  the  iron  as  rapidly  as  it  is  oxidised.  M.  A.  W. 

Colloidal  Ferric  Hydroxide.  A.  V.  Dumansky  (J.  Russ.  Rhys . 
Chem.  a Soc.,  1904,  36,  1067 — 1069). — The  colloidal  ferric  hydroxide 
examined  was  prepared  by  saturating  a  solution  of  ferric  chloride  with 
ammonium  carbonate  and  purifying  the  solution  obtained  by  dialysis. 
The  liquids  thus  prepared  contain  as  much  as  5-3  grams  of  ferric  oxide 
per  litre,  but  no  iron  ions  are  present ;  the  solution  also  contains 
chlorine,  probably  in  combination  with  ammonia.  On  electrolysis,  or 
with  electrolytes  such  as  barium  hydroxide,  potassium  thiocyanate, 
hydrochloric  acid,  zinc  sulphate,  &c.,  the  solution  is  coagulated,  but 
with  mercuric  or  mercurous  nitrate  or  ferric  chloride  it  forms  first  a 
complex  colloid;  besides  this,  salts  of  mercury  or  copper  convert  a  part 
of  the  iron  into  salts  of  their  acids.  By  ammoniacal  solution  of 
copper  oxide,  the  colloid  is  precipitated  together  with  cupric 
oxide,  whilst  in  the  presence  of  organic  hydroxy-acids  and  on  heating, 
the  cupric  oxide  is  reduced  to  cuprous  oxide  ;  the  same  occurs 
with  ammoniacal  silver  oxide  solution.  When  the  solution  is  boiled 
with  Fehling’s  solution,  the  colloid  is  precipitated  together  with 
cuprous  oxide.  T.  H.  P. 

Perchromic  Acid  and  the  Perchromates.  Horace  G.  Byers 
and  E.  Emmet  Betd  ( Amer .  Chem.  J.,  1904,  32,  503 — 513). — The  blue 
compound  produced  when  chromic  acid  is  treated  with  hydrogen 
peroxide  has  been  the  subject  of  numerous  investigations,  and  various 
formulae  have  been  assigned  to  it.  Recently  Patten  (Abstr.,  1903,  ii, 
431)  has  stated  that  this  substance  is  not  perchromic  acid,  but  that 
the  chromium  is  present  in  the  ehromous  state. 

When  the  ethereal  solution  of  the  blue  compound  is  treated  with 
potassium  at  -  20°,  hydrogen  is  evolved  and  a  purplish-black  precipi¬ 
tate  is  produced.  This  compound,  which  has  the  composition  KCr04 
or  K2Cr208,  is  unstable,  and  rapidly  decomposes  with  evolution  of 
oxygen  and  formation  of  potassium  dichromate.  By  the  addition  of 
an  alcoholic  solution  of  potassium  cyanide  to  the  blue  solution,  Wiede 
(Abstr.,  1898,  ii,  295)  obtained  a  similar  compound  to  which  he 
ascribed  the  formula  KCr05,H202.  When  the  blue  solution  is  pre¬ 
pared  without  employing  an  excess  of  hydrogen  peroxide,  the  compound 
obtained  on  the  addition  of  potassium  cyanide  has  the  same  com¬ 
position  as  that  produced  by  the  action  of  potassium.  The  corre¬ 
sponding  sodium ,  ammonium ,  lithium ,  magnesium ,  calcium ,  barium , 
and  zinc  salts  were  prepared. 

A  study  of  the  blue  ethereal  solution  has  shown  that  it  contains 
perchromic  acid,  H2Cr208.  When  the  solution  is  prepared  in  presence 
of  an  excess  of  hydrogen  peroxide,  it  is  probable  that  a  more  highly 
oxidised  compound  is  also  produced.  E.  G. 
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Derivatives  of  Complex  Inorganic  Acids.  Allen  Rogers  and 
Edgar  F.  Smith  (J.  Amer.  Cheni .  Soc.,  1904,  26,  1474 — 1484.  Com¬ 
pare  Abstr.,  1903,  ii,  375). — Ammonium  manganitungstate, 

4(NH4)20,Mn203, 1 2 W03,2  3H20 

(Brubaker,  Thesis ,  1904),  prepared  by  boiling  ammonium  paratungstate 
and  manganic  hydroxide  with  water,  forms  large,  red,  octahedral 
crystals  and  is  very  soluble  in  water. 

Ammonium  nickelitung  state,  3(NH4)20,Ni203,16W03,22H20,  ob¬ 
tained  by  boiling  the  hydrated  sesquioxide  of  nickel  with  an  am- 
moniacal  solution  of  ammonium  paratungstate,  forms  a  greenish-white 
crystalline  powder  and  is  sparingly  soluble  in  water.  On  adding 
barium  chloride  to  a  solution  of  this  salt,  barium  nickelitung state, 
19Ba0,Ni203,16W03,  is  produced  as  a  white  precipitate.  When 
ammonia  is  passed  into  the  solution  of  ammonium  nickelitungstate, 
another  ammonium  salt,  (NH4)20,Ni203,4W03,7H20,  is  obtained 
which  is  dark  blue  when  moist,  but  of  a  light  blue  colour  when  dry. 

The  following  compounds  were  prepared  by  boiling  the  respective 
hydroxides  with  an  aqueous  solution  of  ammonium  paratungstate  for 
8  hours,  filtering,  and  evaporating  the  filtrate  to  dryness  on  the  water- 
bath.  When  dry,  all  the  salts  were  quite  insoluble. 

Ammonium  praseodymitung  state,  2(NH4)20,Pr203,16W03,16H20,  is 
obtained  as  a  green,  transparent  gum.  The  barium  salts, 

4Ba0,Pr2G3,16W03,7H20 

and  6Ba0,Pr203,16W03,9H20,  form  white  powders.  The  silver  salt, 
4  Ag20,Pr203,16  W03,8H20,  is  of  a  greenish-white  colour. 

Ammonium  neodymitung state,  3(NH4)2O,Nd2O3,16WO3,20H2O,  and 
the  barium  salt,  6Ba0,Nd203,16W03,17H20,  are  of  a  pink  colour. 

Ammonium  lanthanitung state,  2(Nn4)20,La203,16W03,16H20,  and 
the  barium  and  silver  salts,  5Ba0,La203,16W03,16H20  and 

5  Ag20,La203, 1 6 W03, 1 6H20, 

form  white  powders. 

A mmonium  ceritung state,  2(NH4)2O,0e2O3,16WO3,2H2O,  is  obtained 
as  a  red,  transparent  glass.  E.  G. 

Uranyl  Chloride.  William  CEchsner  de  Coninck  (Ann.  Chim . 
Phys .,  1904,  [viii],  3,  500 — 506.  Compare  Abstr.,  1901,  ii,  164).— 
Aqueous  solutions  of  uranyl  chloride  have  the  following  sp.  gr.  : 


Percen  tage 
of  dissolved 
salt. 

Sp.  gr. 

Tempera¬ 

ture. 

Percentage 
of  dissolved 
salt. 

Sp.  gr. 

Tempera¬ 

ture. 

1 

1-0056 

14*6° 

6 

10313 

15*2° 

2 

10112 

16*3 

7 

1*0366 

14*3 

3 

1-0161 

13-7 

8 

1*0418 

14*5 

4 

1-0215 

131 

9 

1*0469 

15 

5 

1-0260 

14*2 

10 

1*0517 

14*8 

When  uranyl  chloride  is  heated  in  dry  air,  it  is  decomposed  into 
chlorine  and  the  dioxide,  U02,  which  is  oxidised  to  the  higher  oxides, 
XJ03  and  U3Os,  and  is  similarly  decomposed  when  heated  with 
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calcium  hydroxide  or  calcium  oxide,  the  final  products  being  calcium 
uranate  or  a  mixture  of  calcium  uranate  and  diuranate  [pyrouranate  ?], 
and  similar  results  were  obtained  with  barium  or  strontium  oxides  or 
hydroxides.  By  the  action  of  fused  potassium  or  sodium  hydroxide, 
uranyl  chloride  is  converted  into  a  mixture  of  the  alkali  chloride  and 
diuranate  [pyrouranate  ?]  together  with  a  little  alkali  uranate ;  the 
alkali  diuranates  [pyrouranates  ?]  are  insoluble  in  water,  but  soluble  in 
dilute  nitric  acid.  By  the  action  of  sulphuric,  nitric,  or  selenic  acid, 
uranyl  chloride  yields  uranyl  sulphate,  nitrate,  or  selenite  respectively, 
and  it  is  reduced  to  uranous  oxide,  U02,  by  the  action  of  hydrogen, 
hydrogen  sulphide,  zinc  dust,  or  iron  filings  at  a  high  temperature. 
A  neutral  aqueous  solution  of  uranyl  chloride  gives  the  following 
qualitative  reactions  :  with  potassium  hydroxide,  an  orange  precipitate  ; 
with  ammonia  or  methylamine,  a  yellow  precipitate  insoluble  in  excess 
of  the  reagent ;  with  sodium  hydrogen  carbonate,  an  evolution  of 
carbon  dioxide  and  no  precipitate  ;  with  potassium  or  sodium  carbonate 
or  sodium  phosphate  or  potassium  cyanide,  a  yellow,  gelatinous 
precipitate  insoluble  in  excess  of  the  reagent ;  with  ammonium 
sulphide,  a  brown  precipitate  becoming  red ;  with  hydrogen  sulphide,  a 
slight  brown  precipitate  after  24  hours  \  with  potassium  ferrocyanide 
or  ferricyanide,  a  deep  reddish-brown  precipitate  insoluble  in  excess  of 
the  reagent.  M.  A .  W. 

Tin  Amalgams.  Willem  J.  van  Heteren  ( Zeit .  cmorg.  Chem .,  1904, 
42,  129 — 173). — In  the  liquid  state,  tin  and  mercury  are  miscible  in 
every  proportion. 

The  points  at  which  such  mixtures  solidify  rise  from  tin  to  mercury 
and  form  two  curves,  the  first  from  23T6°  to  -  34*5°  for  concentrations 
of  100 — 0*3  atomic  percentage  of  tin,  the  second  from  “34  50  to 

-  38*6°  for  concentrations  of  0*3—0  atomic  percentage  of  tin. 

The  first  curve  is  almost  a  straight  line  until  120°,  when  it  gradually 
bends  till  40°  is  reached,  at  which  point  it  falls  almost  perpendicularly 
along  the  temperature  axis.  Consequently  at  low  temperatures  the 
amount  of  tin  in  the  saturated  liquid  amalgams  is  exceedingly  small. 
From  the  liquid  amalgams,  represented  by  this  curve,  either  pure  tin 
separates  or  tin  with  very  little  mercury.  The  solid  phase  at  25° 
contained  94  per  cent,  of  tin  as  determined  analytically  and  99  per 
cent,  as  determined  by  electrical  means. 

The  potential  differences  of  amalgams  of  from  O' 001  to  100  per 
cent,  of  tin  were  measured  at  25°  against  an  amalgam  with  15*95  per 
cent.  With  the  liquid  amalgams,  the  potential  difference  increases 
rapidly  the  higher  the  amount  of  tin  until  the  saturation  point  with 
1*2  per  cent,  of  tin  is  reached.  Contrasted  with  pure  tin,  the 
difference  is  about  0*5  millivolt  more.  By  comparison  of  the  potential 
differences  at  25°  and  50°  respectively,  the  deduction  is  made  that  at 
25°  the  conversion  of  1  gram  atom  of  tin  into  liquid  amalgam  with 
0*01  to  1*00  atomic  percentage  of  tin,  that  is,  almost  pure  mercury, 
involves  an  amount  of  heat  equal  to  about  3000  calories. 

Amalgams  containing  0*3  to  85  atomic  percentage  of  tin  exhibit  at 

—  34*5°  a  transformation  which,  with  the  addition  of  heat,  is  accom¬ 
panied  by  contraction.  A  new  solid  phase  results,  mixed  crystals  being 
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probably  produced  where  the  tin  may  be  supposed  to  exist  in  a  form 
unknown  in  the  free  state.  Between  -  34*5°  and  -  38 -6°  those  mixed 
crystals  separate  and  an  expansion  occurs,  which  decreases  when  the 
percentage  of  tin  is  considerable  and  disappears  with  an  atomic 
percentage  of  60  to  70  of  tin. 

All  amalgams  up  to  60  per  cent,  of  tin  solidify  at  —38 *6°. 

A.  McK. 

Stannichlorid.es  of  the  Types  M2'SnCl6  and  M"SnCl6.  II.  Eugen 
von  Biron  ( J .  Buss.  Phys.  Ghern.  Soc 1904,  36,  933 — 947.  Compare 
Abstr.,  1904,  ii,  567). — On  repeating  the  experiments  of  Engel  (Abstr., 
1897,  ii,  376;  1898,  ii,  29,  119),  the  author  obtains  tin  meta-  and 
para-chlorides  having  properties  identical  with  the  products  obtained 
by  Engel.  The  meta-chloride  differs  slightly  in  composition  from  that 
prepared  by  this  author. 

From  the  results  obtained,  together  with  those  of  other  investigators, 
the  following  conclusions  are  drawn.  When  a-stannic  acid  undergoes 
change,  it  yields  an  uninterrupted  series  of  varieties  of  /^-stannic  acid, 
differing  as  regards  their  degree  of  condensation,  which  becomes 
greater  as  the  temperature  rises.  The  action  of  hydrochloric  acid  on 
these  various  /3-stannic  acids  gives  rise  to  oxychlorides  which  have  an 
indefinite  composition  and  contain  a  larger  or  smaller  proportion  of 
chlorine  according  as  the  condensation  of  the  /3- acid  is  small  or  great. 
The  oxychlorides,  differing  considerably  in  composition,  exhibit 
differences  in  properties  similar  to  those  shown  by  the  tin  meta-  and 
para-chlorides  of  Engel.  The  reverse  reactions,  by  which  the 
oxychlorides  are  converted  into  a  derivative  of  the  a-acid,  namely, 
stannic  chloride,  proceed  the  more  readily  the  less  the  condensation. 

T.  H.  P. 

Stannates.  Italo  Bellucci  and  N.  Parravano  (Atti  R .  Accad. 
Lincei ,  1904,  [v],  13,  ii,  339 — 346.  Compare  Abstr.,  1904,  ii,  823). 
- — Lead  stannate ,  PbSn(OH)6,  is  obtained  as  a  white,  amorphous 
precipitate  and  loses  3H20  on  heating  to  redness.  The  barium 
( *f  4H20),  calcium ,  and  strontium  salts  were  also  prepared  and 
analysed.  All  these  salts  are  of  the  type  X"Sn(OH)6,  and  contain  a 
far  more  stable  complex  than  the  s tan nichlor ides  (see  Abstr.,  1904, 
ii,  822).  This  greater  stability  of  the  stannates  is  borne  out  by 
conductivity  measurements  of  solutions  of  potassium  stannate. 

T.  H.  P. 

Titanium.  I.  Hydrates  of  Titanium  Trihaloids.  Arthur 
Stahler  ( Ber .,  1904,  37,  4405 — 4410). — The  author  was  unable  to 
obtain  the  green  compound,  TiCl3,4Ho0,  described  by  Glatzel  (this 
Journal,  1877,  i,  688). 

Titanium  trichloride  hexahydrate,  TiCl3,6H20,  prepared  by  the 
electrolytic  reduction  of  the  tetrachloride,  is  violet.  Titanium 
rubidium  chloride ,  TiCl3,2ItbCl,H20,  prepared  by  passing  hydrogen 
chloride  into  an  aqueous  solution  of  a  mixture  of  rubidium  and 
titanium  chlorides,  which  was  heated  on  the  water-bath,  is  green  and 
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forms  a  violet  solution  with  water.  Titanium  ccesium  chloride , 
TiCl32CsCl,H20,  is  green.  Titanium  tribromide  hexahydrate , 

TiBr3,6H20, 

prepared  by  the  electrolytic  reduction  of  titanium  tetrabromide,  is 
violet  and  more  unstable  than  the  corresponding  chloride.  Titanium 
tri-iodide  hexahydrate,  TiI3,6H20,  prepared  by  the  electrolytic  reduction 
of  titanium  tetraiodide,  is  violet  and  very  unstable.  A.  McK. 

Zirconium  Salts.  Constitution  of  Normal  Zirconium  Sul¬ 
phate.  Rudolf  Ruer  (Zeit.  anorg.  Chem 1904,  42,  87 — 99). — 
Normal  zirconium  sulphate  does  not  give  the  characteristic  reactions 
with  oxalic  acid  and  ammonium  oxalate  respectively  such  as  the 
chloride  gives.  These  reactions  do  not  take  place  with  solutions  of 
zirconium  oxychloride  to  which  normal  ammonium  sulphate  or  sodium 
sulphate  is  added.  The  conclusion  is  drawn,  accordingly,  that  zir¬ 
conium  sulphate  in  aqueous  solution  is  constitutionally  different  from 
zirconium  chloride  or  nitrate ;  its  behaviour  in  aqueous  solution  is 
best  expressed  by  formulating  it  as  Zr0S04,H2S04.  Since  this 
compound  is  represented  as  a  dibasic  acid,  it  forms  sodium  and 
ammonium  salts  of  the  type  Zr0S04,S04M9,  the  complete  electrolytic 
dissociation  of  which  is  represented  by  Zr0S04,M2S04  =  Zr0S04,S04"  -f 
2M”,  zirconium  being  present  in  the  complex  anion. 

The  constitution  of  crystalline  zirconium  sulphate  is  very  probably 
Zr0S04,H2S04,3H20,  and  not  Zr(S04)2,4H20. 

Complex  formation  with  concentrated  solutions  of  sodium  salts,  such 
as  sodium  chloride  and  sodium  nitrate,  was  also  noted.  In  such 
complex  salts,  the  zirconium  is  present  in  the  cathion. 

Zirconium  oxychloride  in  aqueous  solution  is  gradually  decomposed 
when  left  at  the  ordinary  temperature  or  when  heated.  A.  McK. 

Red  Derivatives  of  Hydrated  Vanadium  Trichloride. 

Arthur  Stahler  ( Ber .,  1904,  37,  4411 — 4412). —  Vanadium  rubidium 
chloride ,  VdCl5Rb2,H20,  prepared  by  evaporating  a  solution  of 
hydrated  vanadium  chloride  saturated  wdth  hydrogen  chloride,  forms 
a  red,  crystalline  powder  which  is  sparingly  soluble  in  water. 
Similar  ammonium,  potassium,  and  ccesium  compounds  were  obtained  ; 
the  magnesium  compound  has  the  composition  VdCl5Mg,H20.  These 
substances  are  probably  analogous  to  the  chromium  derivative 
CrCl5(OH2)Rb2  (Werner  and  Gubser,  Abstr.,  1901,  ii,  453). 

W.  A.  D. 

Purification  of  Sodium  Vanadate  Liquors  ;  the  Processes 
of  Double  Decomposition  for  the  Industrial  Separation  of 
Metals.  H.  Herrenschmidt  ( Compt .  rend.,  1904,  139,  862—864). — 
In  the  separation  of  vanadic  acid  from  the  mixture  of  sodium 
vanadate  and  silicate  (compare  Abstr.,  1904,  ii,  824),  the  use  of 
sulphuric  acid  is  to  be  avoided  as  it  necessitates  a  concentration  of  the 
liquors,  introduces  a  third  substance,  namely,  sodium  sulphate,  which 
has  to  be  removed,  and  precipitates  the  vanadic  acid  with  the  silica, 
whereas  the  addition  of  a  slight  excess  of  vanadic  acid  to  the  dilute 
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solution  of  sodium  vanadate  and  silicate  causes  the  complete  pre¬ 
cipitation  of  the  silica,  the  vanadic  acid  remaining  in  solution. 

In  all  cases  of  separation  of  metals,  the  author  recommends  the  use 
as  a  reagent  of  a  compound  of  one  of  the  metals  already  present ;  thus 
the  separation  of  iron  from  manganese  is  effected  by  the  carbonate  or 
sesquioxide  of  manganese  according  to  the  state  of  oxidation  of  the 
metals  in  solution.  M.  A.  W, 

Preparation  of  Aurous  Iodide  by  the  Action  of  Iodine 
on  Gold.  Fernand  Meyer  ( Compt .  rend.,  1904,  139,  733 — 736). — 
Pure  dry  iodine  has  no  action  on  gold  at  the  ordinary  temperature, 
but  combines  with  it  to  form  green,  amorphous  aurous  iodide,  Aul,  at 
temperatures  between  50°  and  the  melting  point  of  iodine  ;  at  higher 
temperatures,  the  iodide  is  obtained  in  the  form  of  lemon-yellow,  crys¬ 
talline  plates,  but  the  reaction  is  reversible,  and  at  190°  the  iodide 
is  completely  decomposed  into  iodine  and  gold.  In  order  to  free 
aurous  iodide  from  uncombined  iodine,  it  is  heated  at  30°,  whereby  the 
latter  is  volatilised,  it  being  impossible  to  employ  any  solvent  for  this 
purpose,  as  alcohol,  ether,  chloroform,  or  benzene  decomposes  the  iodide. 
In  the  presence  of  water  in  a  closed  vessel,  iodine  reacts  with  gold  to 
form  aurous  iodide  provided  the  iodine  is  in  excess.  M.  A.  W. 

Volatilisation  of  Platinum.  George  A.  Hulett  and  H.  W. 
Berger  ( J .  Amer.  Chem.  Soc .,  1904,  26,  1512 — 1515). — An  account  is 
given  of  a  series  of  experiments  carried  out  with  the  object  of  deter¬ 
mining  the  conditions  under  which  platinum  is  volatilised.  A  large 
sheet  of  platinum  foil  was  heated  by  means  of  an  electric  furnace  and 
the  loss  in  weight  determined  at  intervals.  In  order  to  ascertain 
whether  the  volatilisation  was  influenced  by  the  impurities  present, 
some  experiments  were  made  with  a  specimen  of  platinum  of  a  high 
degree  of  purity ;  the  results  showed  that  the  pure  platinum  behaved 
in  the  same  way  as  the  foil. 

Platinum  begins  to  volatilise  in  air  at  a  temperature  of  about  800°  and 
the  rate  of  loss  increases  rapidly  as  the  temperature  rises.  No  volatil¬ 
isation  occurs  when  the  metal  is  heated  in  the  absence  of  oxygen,  and 
it  is  suggested,  therefore,  that  at  high  temperatures  the  platinum  is 
converted  into  a  volatile  oxide  which  undergoes  decomposition  at 
temperatures  below  800°.  E.  G. 

Absorption  of  Hydrogen  by  Rhodium.  L.  Quennessen  (Compt. 
rend.,  1904,  139,  795 — 796). — Wilm’s  statement  (Abstr.,  1881,  514) 
that  hydrogen  is  more  readily  absorbed  by  rhodium  than  by  palladium 
is  contradicted.  Rhodium  was  purified  by  heating  it  with  sodium 
chloride  in  a  current  of  chlorine,  dissolving  the  product  in  water,  con¬ 
verting  into  sodium  rhodium  nitrite,  and  crystallising  the  latter.  The 
metal  regenerated  from  this  does  not  absorb  a  measurable  amount  of 
hydrogen  when  heated  and  cooled  in  a  current  of  the  gas.  It  acts  as 
a  catalyser  in  promoting  the  union  of  hydrogen  and  oxygen. 

H.  M.  D. 
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Iridium  Sesquisulphate  and  its  Alums.  Luigi  Marino  (Zeit. 
anorg.  Ghem .,  1904,  42,  213 — 224.  Compare  Abstr.,  1903,  ii,  376). — 
Iridium  sesquisulphate,  Ir2(S04)3,ccH20,  is  prepared  by  crystallisation 
from  a  solution  of  the  hydrated  sesquioxide  in  dilute  sulphuric  acid  in 
the  absence  of  air. 

Iridium  caesium  alum ,  Ir2(S04)3,Cs2S04,24H20,  separates  in  regular 
octahedra,  crystallographic  measurements  of  which  are  quoted.  Its 
aqueous  solution  is  yellow  and  becomes  pink  when  warmed  above  40°. 
It  melts  at  109 — 110°  to  a  yellowish-red  liquid. 

Iridium  rubidium  alum  ( loc .  cit.)  is  less  soluble  than  the  caesium 
alum;  it  melts  at  108 — 109°  to  a  yellowish-red  liquid. 

Iridium  potassium  alum ,  Ir0(SO.)q,KJSO.,24IL,0,  forms  yellow  oeta- 
hedra  and  melts  at  102 — 103°. 

Iridium  ammonium  alum ,  Ir2(S04)3,(lSrH4)2S04,24H20,  forms  yellow¬ 
ish-red  octahedra  and  melts  at  105 — 106°  to  a  reddish-violet  liquid. 
When  it  is  heated  at  a  red  heat,  iridium  is  formed. 

Iridium \  thallium  alum ,  Ir2(S04)3,Tl2S04,24H20,  forms  golden-yellow 
octahedra.  A.  McK. 
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Miner  a  logical  Chemistry. 


Origin  of  Naphtha.  K.  W.  Charitschkoff  (J.  Russ .  Rhys .  Chem. 
Soc .,  1904,  36,  1091 — 1096).— The  author  discusses  the  bearing  of  the 
results  of  Rakusin  (Abstr.,  1904,  i,  641)  on  the  “  organic  ”  and 
“  inorganic  ”  theories  of  the  origin  of  naphtha  (see  also  Charitschkoff, 
Abstr.,  1904,  ii,  180).  He  gives  also  analyses  of  gases  evolved  from 
the  marshy  volcanoes  of  the  Caucasus.  T.  H.  P. 

Investigation  of  the  Canon  Diablo  Meteorite.  Henri 
Moissan  (Cornpt.  rend 1904,  139,  773 — 780.  Compare  Abstr.,  1893, 
ii,  288). — A  block  of  the  meteoric  iron  weighing  183  kilograms  was 
cut  through.  Whilst  one  half  of  the  section  (area  =  625  cm.2)  appeared 
to  be  homogeneous  and  had  the  colour  and  brilliancy  of  iron,  the  other 
half  revealed  the  presence  of  five  large  elliptical  nodules  and  three 
smaller  ones.  The  nodules  are  of  a  grey  or  black  colour  and  extremely 
hard  ;  under  the  microscope,  they  have  a  markedly  crystalline  appear¬ 
ance.  Analyses  of  (I)  the  matrix,  (II)  the  nodules,  gave  : 


Fe. 

m. 

Go. 

Mg. 

S. 

P. 

Si. 

C. 

Insol.  in 
hot  HC1. 

95-37 

3945 

— , 

— 

trace 

0-144 

trace 

not  det. 

0-260 

66  95 

1-93 

trace 

trace 

22T5 

2-37 

trace 

1-96 

— 

67-51 

1-77 

— 

trace 

19-91 

2-30 

trace 

— 

— 

From  the  residue  insoluble  in  hydrochloric  acid,  crystals  of  iron 
phosphide,  Fe3P2,  have  been  separated.  Amorphous. carbon,  graphite, 
diamond  (black  and  transparent),  and  carbon  silicide  were  also  found 
in  this  residue. 


44 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  authors  suggest  that  the  nodules  were  originally  nodules  of 
cementite  which  have  been  acted  on  at  a  later  period  by  the  sulphur 
with  separation  of  carbon.  According  to  Le  Chatelier  and  Ziegler's 
experiments,  sulphide  of  iron  can  diffuse  readily  through  masses  of 
iron.  H.  M.  D. 


44 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Physiological  Chemistry. 


Micro-respirometric  Investigations.  Torsten  Thunberg  ( Centr . 
Physiol 1904,  18,  553 — 556). — The  question  whether  nerves  partici¬ 
pate  in  respiratory  activity  has  been  answered  in  the  affirmative  by 
Baeyer,  Frohlich,  and  others,  in  confirmation  of  Waller’s  long-expressed 
opinion  (which,  however,  is  not  quoted)  that  carbon  dioxide  is  produced 
during  the  activity  of  nerve  fibres.  By  means  of  an  apparatus  termed 
the  u  micro-respirometer, M  previously  described  in  a  Swedish  publication 
( Upsccla  Laic.  s.  F'drh.y  1902 — 1904),  the  respiratory  exchanges  in 
small  objects  like  nerves  can  be  actually  measured.  A  number  of 
results  are  given,  as  also  are  some  in  which  the  exchanges  in  small 
animals  like  snails  were  estimated.  W.  D.  H. 

Excretion  of  Carbon  Dioxide  during  Exercise.  George  0. 
Higley  and  W.  P.  Bowen  ( Ame?\  J.  Physiol .,  1904,  12,  311 — 335). — 
An  instrument  called  the  chemograph  is  described  for  obtaining  a 
graphic  record  of  carbon  dioxide  excretion  in  man.  At  the  beginning 
of  work  (bicycling),  the  amount  excreted  rises  after  a  latent  period  of 
about  20  seconds  ;  the  maximum  is  reached  in  about  2  minutes  ;  if  the 
work  remains  uniform,  the  output  of  carbon  dioxide  then  remains 
uniform  also,  and  on  the  cessation  of  work  there  is  a  latent  period 
again  of  about  20  seconds,  followed  by  a  fall  to  the  normal  in  about 
2  minutes.  There  is  apparently  no  connection  between  carbon  dioxide 
production  and  the  secondary  rise  of  pulse  rate  which  occurs. 

W.  D.  H. 

Passage  of  Food-stuffs  from  the  Stomach  and  through 
the  Small  Intestine.  W.  B.  Cannon  ( Arner .  J.  Physiol ,  1904,  12, 
387 — 418). — A  continuation  and  amplification  of  the  author’s  previous 
work  by  means  of  the  Bontgen  rays  ;  the  method  is  capable  of  yielding 
data  on  the  rate  of  peristalsis  and  of  segmentation  into  masses.  This 
is  most  rapid  with  carbohydrate  food.  Carbohydrates  reach  the  large 
intestine  in  4,  fats  in  5,  and  proteids  in  6  hours.  Data  are  also 
given  when  these  different  kinds  of  food  are  mixed  or  administered  in 
succession.  The  animals  used  were  cats.  W.  D.  H. 

Influence  of  Surgical  Operations  on  Carbohydrate 
Metabolism.  Eduard  Pfluger,  Bernhard  Schondorff,  and 
Friedrich  Wenzel  ( Pfliiger's  Archiv ,  1904,  105,  121 — 176). — Gly- 
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cosuria  is  often  described  as  a  common  sequel  to  surgical  operations. 
The  grounds  for  this  opinion  are  not  regarded  as  satisfactory  ;  the 
urine  may  contain  a  reducing  substance,  but  this  is  not  necessarily 
sugar.  A  discussion  follows  (largely  polemical)  concerning  the  best 
tests  for  sugar  in  urine.  Even  the  fermentation  test  is  untrustworthy. 
Most  reliance  should  be  placed  on  the  polarimetric  test  and  Worm- 
Miiller’s  modification  of  the  copper  test.  From  the  examination  of 
some  hundreds  of  urines,  the  conclusion  is  drawn  that  many  forms  of 
so-called  transitory  glycosuria  (including  those  produced  surgically  and 
by  anaesthesia)  do  not  exist.  W.  D.  H. 

The  Behaviour  of  Carbohydrates  in  Autolysis.  Cakl  Neuberg 
and  Richard  Milchner  ( Ohem .  Centr .,  1904,  ii,  1422;  from  Berlin 
Min.  Woch .,  41,  1081 — 1084). — In  autolysis  of  the  liver,  the  proteid 
matter  of  which  contains  3'6  per  cent,  of  glucosamine,  no  hydrolysis 
of  the  latter  takes  place  with  the  liberation  of  a  unimolecular  sugar. 
On  the  other  hand,  in  autolysis  of  the  pancreas,  ^-xylose  is  liberated 
from  the  nucleo-proteid  ;  in  this,  autolysis  differs  from  tryptic  diges¬ 
tion.  It  is  believed  that  the  pentose  group  is  united  not  to  the  proteid 
molecule,  as  is  the  glucosamine  of  liver  proteid,  but  to  the  nucleic  acid 
of  the  pancreatic  proteid  (guanylic  acid)  after  the  manner  of  a  gluco- 
side,  and  this  will  explain  the  difference  seen  in  autolysis.  The 
nitrogen-free  “  transport  sugar  ”  of  blood  globulin  (Langstein)  is  also 
probably  combined  as  in  a  glucoside.  W.  I).  H. 

Utilisation  of  Proteids  without  the  Intervention  of 
Digestion.  Lafayette  B.  Mendel  and  Elbert  W.  Rockwood  (Amer. 
t T.  Physiol . ,  1904,  12,  330 — 352). — Recent  research  tends  to  show  that 
during  digestion  proteolysis  is  more  profound  than  was  formerly  con¬ 
sidered  to  be  the  case,  and  that  the  tissue  proteids  are  reconstructed 
from  the  simple  decomposition  products'.  Experiments  were  therefore 
undertaken  to  study  the  fate  of  proteids  introduced  directly  into  the 
blood  stream  or  into  the  peritoneal  cavity.  Edestin  (from  hemp  seed) 
and  excelsin  (from  Brazil  nuts)  were  introduced  slowly,  and  were 
apparently  retained  for  the  most  part.  At  any  rate,  they  were  not 
discovered  in  the  urine  or  bile.  Rapid  injection  causes  toxic  symptoms, 
especially  inhibition  of  heart  and  respiration.  The  urine  contained  a 
proteose-like  substance  after  injection  of  excelsin,  but  not  of  edestin. 
If  edestin  or  casein  is  introduced  into  a  loop  of  intestine  from  which 
digestion  processes  are  excluded,  they  are  not  absorbed,  but  their 
proteoses  and  peptones  rapidly  disappear.  W.  D.  H. 

Inanition  Studies.  III.  In  Libella.  IV.  In  Bees.  B.  Slowtzoff 
( Beitr .  Chem.  physiol .  Path.,  1904,  6,  163 — 169,  170 — 174). — A  con¬ 
tinuation  of  the  author’s  work  on  inanition  on  the  lines  of  his  previous 
researches.  W.  I).  H. 

Further  Proof  of  Ionic  Action  in  Physiological  Processes. 

C.  Hugh  Neilson  and  Orville  H.  Brown  {Amer.  J.  Physiol 1904, 
12,  374 — 386). — Non-electrolytes  have  no  effect, except  in  solutions  of 
1  mol.  concentration  or  more,  on  the  decomposition  of  hydrogen  per- 
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oxide  by  platinum  black  or  by  an  aqueous  extract  of  kidney ;  in  con¬ 
centrations  greater  than  1  mol.,  there  is  an  inhibitory  effect,  which 
increases  with  the  concentration.  A  salt  in  dilute  concentration 
exerts  either  a  depressing  or  stimulating  effect,  the  former  depending 
on  the  positive,  the  latter  on  the  negative  ion.  W.  D.  H. 

Action  of  Salts  on  Muscle  and  Nerve.  Ernst  Overton 
{PfiugePs  Archiv ,  1904,  105,  176 — 290). — The  experiments  were 
mainly  made  with  thin  muscles,  like  the  frog’s  sartorius.  Solutions  of 
potassium  chloride  isotonic  with  blood  kill  the  muscles  in  a  few 
minutes  and  cause  them  to  increase  in  weight.  In  a  mixed  solution 
of  the  chlorides  of  sodium  and  potassium,  the  muscle  remains  almost 
impermeable  to  potassium  chloride  until  it  is  injured  by  that  salt. 
Other  potassium  haloids  and  potassium  nitrate  behave  in  the  same 
way.  Loss  of  indirect  excitability  occurs  rapidly  when  quite  a  small 
percentage  (0*06  to  0*07)  of  potassium  chloride  is  added  to  a  sodium 
chloride  solution  ;  this  effect  is  removed  by  the  addition  of  calcium 
chloride  or  by  placing  the  preparation  in  Ringer’s  solution  (confirma¬ 
tory  of  Locke).  The  harmful  action  attributed  to  potassium  ions  is 
like  that  caused  by  curare.  Rubidium,  caesium,  and  ammonium  salts 
act  like  potassium,  with  some  differences  of  detail  which  are  fully 
described.  Strontium  acts  like  calcium  as  an  antagonist  to  these,  but 
barium  and  magnesium  salts  do  not.  It  cannot,  therefore,  as  Loeb 
supposes,  be  a  simple  question  of  valency  of  ions.  W.  D.  H. 

Biological  Importance  of  Iron.  Alessandro  Baldoni  ( Chem . 
Centr.,  1904,  ii,  1476  ;  from  Arch,  exp .  Path.  Pharm.,  52,  61 — 68). — 
Iron  in  nutriment  is  not  only  of  importance  in,  haemoglobin  formation, 
for  all  the  tissues  contain  iron.  The  blood- free  epidermis,  the  crystal¬ 
line  lens,  the  tissues  of  the  crayfish,  and,  among  plants,  Iceland  moss 
were  investigated,  and  all  were  found  to  contain  small  amounts  of  iron. 

W.  D.  H. 

Influence  of  Local  Temperature  on  Glycolysis  in  the 
Capillaries.  Raphael  Lepine  and  Boulud  (Compt.  rend.,  1904,  139, 
622 — 625). — After  section  of  the  sciatic  nerves  in  dogs,  one  leg  was 
immersed  in  cold  water,  the  other  in  warm  water.  Ten  minutes  later, 
blood  was  withdrawn  from  the  carotid  artery  and  both  crural  veins. 
The  venous  blood  contained  less  sugar  than  the  arterial,  but  the  loss 
was  greatest  in  the  venous  blood  of  the  cooled  limb.  Exceptions  to  the 
rule  were  noticed,  but  the  total  number  of  experiments  performed  is 
not  recorded.  If  the  blood  is  collected  and  kept,  glycolysis  occurs 
most  rapidly  in  the  blood  where  it  occurred  most  rapidly  in  vivo. 

W.  D.  H. 

Formation  of  Aromatic  Fatty  Acids  in  the  Animal  Body. 

Franz  Knoop  ( Beitr .  chem.  Physiol.  Path.,  1904,  0,  150 — 162). — A 
study  of  the  metabolism  of  fatty  compounds  in  especial  relationship  to 
the  origin  in  the  body  of  those  containing  an  aromatic  nucleus.  A 
large  number  were  administered  to  animals ;  some  were  excreted  un- 
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changed,  others  were  oxidised  in  various  ways,  whilst  in  others  the 
amino-group  was  removed.  W.  D.  H. 

Production  of  Choline  from  Lecithin  and  Brain  Tissue. 

Isidor  H.  Coriat  (Amer.  J.  Physiol .,  1904,  12,  353 — 364). — In  view 
of  the  work  of  Mott  and  Halliburton  on  the  importance  of  recognising 
choline  as  a  sign  of  breakdown  of  nervous  tissues,  the  theory  is 
advanced  that  the  splitting  off  of  choline  from  lecithin  is  due  to 
ferment  action,  but  attempts  to  isolate  the  enzyme  were  unsuccessful. 
The  enzyme  is  destroyed  by  heating,  and  acts  best  in  slightly  alkaline 
media.  It  comes  into  play  during  autolysis,  but  the  yield  of  choline  is 
small.  During  putrefaction,  the  yield  is  larger.  Pepsin  and  trypsin 
fail  to  act  on  the  lecithin  of  brain  tissue,  and  inhibit  autolysis.  Lipase, 
however,  is  capable  of  splitting  lecithin.  Of  the  methods  tried,  heating 
lecithin  with  barium  hydroxide  was  the  only  one  which  led  to  a 
theoretical  yield  of  choline.  W.  D.  H. 

Receptivity  of  Cells  in  Normal  and  Immunised  Animals. 

Martin  Jacoby  ( Beitr .  chem.  Physiol.  Path .,  1904,  6,  113 — 131).— A 
contribution  to  the  study  of  immunity  in  its  various  stages,  with  theo¬ 
retical  deduction  on  its  mechanism.  Some  of  the  more  important 
results  are  as  follows. :  the  receptor  groups  in  the  blood  corpuscles  for 
ricin  are  fixed  there  firmly,  and  cannot  be  removed  by  washing,  by 
great  pressure,  or  by  digestive  ferments.  After  blood  corpuscles  are 
treated  with  eel  serum,  the  toxicity  of  the  latter  poison  is  diminished ; 
in  some  cases  it  is  increased  :  this  is  explained  by  the  presence  of  a 
mixture  of  toxoids  and  toxins,  the  former  being  taken  up  by  the 
corpuscles  first.  At  0°,  rabbits’  corpuscles  are  only  agglutinated  by 
eel  serum  ;  at  35°,  they  are  completely  hsemolysed.  Varieties  of  cor¬ 
puscles  which  are  not  very  susceptible  to  a  toxin  have  their  suscepti¬ 
bility  increased  during  the  progress  of  immunisation.  W.  D.  H. 

The  Individuality  of  Trypsin.  Leo  Pollak  (Beitr.  chem.  Physiol . 
Path .,  1904,  6,  95 — 112). — That  trypsin  is  not  a  single  substance  has 
been  stated  by  Vernon  and  others.  It  is  regarded  as  possible  that  the 
pancreatic  enzyme  really  consists  of  a  number  of  specific  ferments  each 
acting  on  different  proteids.  In  support  of  this,  it  is  shown  that 
treatment  of  a  pancreatic  extract  with  acid  destroys  its  power  of 
digesting  serum,  egg-white,  and  fibrin,  but  not  of  digesting  gelatin. 
The  latter  property  is  therefore  ascribed  to  a  specific  ferment,  glutinase. 
Attempts  by  fractional  methods  to  obtain  a  ferment  acting  only  on 
serum  proteids  were  unsuccessful,  but  led  to  the  discovery  of  an  anti- 
glutinase.  This  is  not  dialysable,  but  is  not  a  ferment,  not  being 
destroyed  by  boiling.  It  is  not  identical  with  the  anti  trypsin  of  blood 
serum.  W.  D.  H. 

Haemolysinogenic  and  Agglutininogenic  Action  of  Laked 
Corpuscles.  George  N.  Stewart  (Amer.  J.  Physiol .,  1904,  12, 
363 — 373). — Further  experiments  in  support  of  the  author’s  earlier 
conclusion  that  the  stromata  and  liquid  of  water-laked  corpuscles  cause 
the  production  of  sera  with  specific  haemolytic  and  agglutinating  power. 
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The  latter  is  the  more  marked  effect,  as  is  also  the  case  with  the  serum 
obtained  after  the  injection  of  stromata  laked  by  freezing  and  thawing. 
Filtration  through  porous  earthenware  removes  the  agglutininogens 
and  haemoly  si  nogens  from  the  liquid  of  corpuscles  laked  by  freezing 
and  thawing  and  by  foreign  serum.  W.  D.  H. 

Action  of  Radium  Emanations  on  Chymosin.  Sigval  Schmidt- 
Nielsen  ( Beitr .  chem.  Physiol.  Path.,  1904,  6,  175 — 176). — Even  long 
exposure  to  radium  emanations  causes  no  marked  deterioration  in  the 
activity  of  chymosin  (rennin).  W.  D.  H. 

Anti-substances  against  Crotin  in  the  Normal  Organism. 

Franz  Alexander  Lust  [Beitr.  chem.  Physiol.  Path.,  1904,  6, 132 — 149). 
— The  anti-substance  found  in  the  pig’s  gastric  mucous  membrane  is 
resistant  to  heat,  and  is  active  in  neutral,  weakly  acid,  or  weakly  alka¬ 
line  media.  It  is  precipi table  by  alcohol  or  ether,  or  by  saturation  with 
ammonium  sulphate.  It  is  not  dialysable  and  is  not  destroyed  by 
artificial  gastric  digestion.  It  does  not  give  the  biuret  reaction  or  any 
reaction  with  iodine-potassium  iodide  solution.  It  is  not  present  in 
other  organs,  except  in  small  quantities  in  those  like  the  lungs  and 
liver,  which  are  rich  in  blood.  Various  animals  differ  a  good  deal  in 
their  susceptibility  to  crotin.  W.  D.  H. 

Urinary  Indoxyl.  Leon  Grimbert  (J.  Pharm.  Chim .,  1904,  [vi], 
20,  398 — 407). — Human  urine  always  contains  indoxyl  ;  its  presence 
is  not  pathological ;  the  amount  varies  with  food,  work,  fatigue,  and 
intestinal  disorders.  Even  large  quantities  have  no  necessary  impor¬ 
tance  ;  there  is  no  ground  for  supposing  it  to  be  due  to  liver  disease. 
Scatoxyl  pigments  do  not  occur  in  the  urine,  for  by  oxidation  in  the 
body  scatole  loses  its  methyl  group  and  is  converted  into  indoxyl. 
Red  colours  attributed  to  scatoxyl  are  produced  by  indirubin. 

W.  D.  H. 

Studies  in  Diuresis.  X.  The  Situation  in  the  Kidney 
where  Foreign  Substances  are  Excreted.  Joh.  Biberfeld 
( PJliigePs  Archiv,  1904,  105,  308 — 320). — The  experiments  were  made 
with  pigments,  especially  Berlin-blue,  and  they  lead  to  the  conclusion 
that  this  substance  is  excreted  by  the  convoluted  tubules.  This  work 
confirms  in  the  main  von  Soberieranski’s  recent  researches  with  indigo- 
carmin ;  a  few  points  of  difference  are  discussed.  Some  of  the 
observations  throw  doubt  on  Ludwig’s  doctrine  of  reabsorption  of 
water  in  the  tubules.  W.  D.  H. 

A  Case  of  Leucaemia.  F.  Parkes  Weber  (Trans.  Pathol.  Soc. 
London,  1904,  55,  288 — 296). — A  case  is  described  in  which  some 
resemblances  to  pernicious  anaemia  are  noted ;  but  there  was  no 
abnormal  amount  of  urinary  pigment,  and  no  reaction  for  “free  iron  ” 
in  spleen,  liver,  and  kidneys.  There  was  great)  hyperplasia  of  the 
spleen  and  pre  vertebral  haemolymph  glands,  but  not  of  the 
lymphatic  glands  proper.  The  bone  marrow  was  abnormally  firm,  and 
contained  excess  of  connective  tissue.  W.  D.  H. 
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Pseudo-lipaemia.  John  Fawcett  and  A.  E.  Boycott  (Trans. 
Pathol.  Soc.  London ,  190 4,  55,  332 — 336). — In  a  fatal  case  of  sarcoma 
of  the  pancreas,  the  blood-plasma  was  creamy,  but  prolonged 
centrifugalisation  produced  hardly  any  change.  The  creamy  appear¬ 
ance  is  due  to  extremely  minute  particles  of  irregular  shape,  which  are 
insoluble  in  ether  or  in  1  per  cent,  acetic  acid.  They  are  stained  blue 
by  Jenner’s  stain,  but  give  no  reaction  for  fat  with  osmic  acid  or 
Soudan  III.  The  amount  of  fat  in  the  blood  was  only  0*38  per  cent., 
a  number  which  comes  within  normal  limits.  The  blood  corpuscles 
showed  nothing  noteworthy.  The  creamy  appearance  is  attributed,  as 
in  some  cases  recorded  by  others,  to  proteid  material.  W.  D.  H. 

The  Action  of  Alcohols  on  Echinoderm  Eggs.  Hermann 
Fuhner  (Chem.  Centr .,  1904,  ii,  1517 — 1518;  from  Arch.  exp.  Path. 
Pharm .,  52,  69 — £2). — A  large  series  of  alcohols  was  investigated, 
and  the  general  conclusion  drawn  that  each  successive  member  of  a 
series  is  more  toxic  towards  the  eggs  than  the  preceding.  The 
secondary  alcohols  are  less  active.  Urethane  is  about  twice  as 
poisonous  as  w-propyl  alcohol,  and  about  the  same  as  ^-butyl  alcohol. 
Chloral  hydrate  approaches  octyl  alcohol  in  toxicity,  and  is  90  times 
more  poisonous  than  urethane.  Urea  has  no  action.  Glycerol, 
mannitol,  and  sucrose  cause  greater  harm  than  can  be  explained  by 
osmotic  phenomena.  Mixtures  of  alcohol  with  colloids,  multivalent 
alcohols  with  urea  and  with  sugar,  are  more  toxic  than  the  alcohols 
alone.  Injurious  effects  in  the  more  advanced  larvae  are  also  described. 

W.  D.  H. 

The  Action  of  Cobalt,  Rhodium,  and  Chromium-ammonium 
Compounds  on  the  Animal  Organism.  Johannes  Bock  (Chem. 
Centr .,  1904,  ii,  1515 — 1517  ;  from  Arch.  exp.  Path.  Pharm 52, 1 — 29, 
30 — 38). — Hexamminecobalt  chloride  is  strongly  toxic,  its  most 
marked  action  being  like  that  of  curare.  Aquopentamminecobalt 
sulphate  acts  similarly,  but  is  not  so  toxic.  Diaquotetramminecobalt 
sulphate  is  100  times  less  poisonous.  A  number  of  other  similar 
compounds  were  also  investigated.  A  comparison  of  the  lethal  doses 
in  frogs  and  mammals  shows  that  the  amount  of  cobalt  present  makes 
no  difference,  but  the  toxic  action  depends  on  the  number  of  ammonium 
and  H20  groups,  and  on  the  nature  of  the  acid  residues  in  the  complex 
radicles.  The  corresponding  compounds  of  rhodium  and  chromium 
gave  analogous  results. 

Non-toxic  doses  of  hexamminecobalt  chloride  cause  in  frogs 
fascicular  clonic  contractions,  which  are  due  to  excitation  of  motor 
nerve  bundles.  W.  D.  H. 

Toxicity  of  Amylene  a/2-Chlorohydrin.  L.  Launoy  (Compt.  rend., 
1904,  139,  650 — 652.  Compare  Abstr.,  1904,  ii,  501). — The  toxic 
action  of  this  substance  was  tested  on  the  dog,  rabbit,  mouse,  guinea- 
pig,  fowl,  and  pigeon.  The  above  order  is  that  of  decreasing 
receptivity  ;  that  is,  the  animal  most  easily  killed  is  placed  first.  In 
vitro ,  amylene  chlorohydrin  has  a  globulicidal  action,  which  is  not 
exercised  in  vivo.  W.  D.  H. 
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Toxins  and  Antitoxins.  Diphtheria  Poison.  Svante  Ar¬ 
rhenius  and  Thorvald  Madsen  ( Chem .  Centr.,  1904,  ii,  1420  ;  from 
Bull,  accid .  roy.  Danemark ,  1904,  No.  4). — This  contribution  to 
immunity  is  largely  polemical  against  Ehrlich.  No  foundation  is 
discovered  for  the  existence  of  prototoxoids  or  toxones.  The  dissocia¬ 
tion  constant  varies  bat  little.  The  diphtheria  toxin  is  regarded  as  a 
homogeneous  substance,  and  behaves  like  a  unimolecular  material. 
The  loss  of  activity  it  undergoes  is  attributed  to  its  gradual  conversion 
into  an  atoxic  substance  or  toxoid.  The  toxin  and  its  toxoid  react  in 
equivalent  quantities  with  the  same  amount  of  antitoxin,  both  products 
called  toxinan  and  toxoidan  respectively  being  non-poisonous. 

W.  D.  H. 
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Epidemic  or  Bacillary  Dysentery.  E.  H.  Firth  {Trans.  Pathol. 
Soc.  London,  1904,  55,  340 — 375).- — Two  types  of  bacilli  are  obtainable 
from  dysenteric  excreta :  one,  non-pathogenic,  is  able  to  decompose 
maltose,  galactose,  and  mannitol  with  the  formation  of  acid,  but  not  of 
gas,  and  also  able  to  produce  indole  ;  the  other,  which  is  pathogenic 
and  to  which  the  term  Bacillus  dysenteric e  should  be  restricted,  does  not 
possess  these  characters.  The  former  may  be  a  degraded  or  transitional 
form  of  the  latter,  but  this  is  uncertain,  as  also  is  their  relationship,  if 
any,  to  the  bacilli  of  enteric  fever.  The  prospects  of  establishing  an 
acquired  immunity  against  bacillary  dysentery  are  not  encouraging  ; 
experiments  on  rabbits  and  guinea-pigs  show  that  passive  immunity  is 
brief,  although  active  immunity  is  of  longer  duration.  W.  D.  H. 

Development  of  Organic  Matter  in  Seeds  during  Matura¬ 
tion.  Gustav  Andr£  {Compt.  rend.,  1904,  139,  805 — 807).— In  the 
maturation  of  lupin  and  haricot  seeds,  the  percentage  amount  of 
ash  was  always  greater  at  the  commencement  than  at  the  end.  The 
same  was  observed  as  regards  total  nitrogen  except  in  the  case  of 
lupins.  The  non-nitrogenous  organic  matter  is  at  first  in  the  form  of 
soluble  carbohydrates.  N.  H.  J.  M. 

Desiccation  of  Plants  and  Vegetable  Tissues.  Period  of 
Maturation  not  Reversible.  Final  Equilibrium  in  Average 
Atmospheric  Conditions.  Marcellin  Bertheuot  {Compt.  rend., 
1904,  139,  693 — 702). — The  water  retained  by  plants  at  the  ordinary 
temperature,  under  given  conditions  of  temperature  and  atmospheric 
moisture,  corresponds  with  an  equilibrium  or  limit.  This  limit  varies 
much  less  for  a  given  interval  than  the  temperature  of  the  air  or  the 
vapour  tension  of  the  air,  provided  that  extremes  are  avoided. 

N.  H.  J.  M. 
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Absolute  Desiccation  of  Plants  and  Vegetable  Substances  : 
Period  of  Artificial  Desiccation.  Reversibility  by  Atmos¬ 
pheric  Moisture.  Marcellin  Berthelot  ( Compt .  rend .,  1904,  139, 
702 — 716). — The  results  of  experiments  with  different  plants  estab¬ 
lished  the  reversibility  between  evaporation,  in  perfectly  dry  air,  of 
the  water  retained  in  ordinary  air  and  the  absorption  of  aqueous 
vapour  in  ordinary  air  by  plants  dried  by  heating  at  110°.  The 
amount  of  water  fixed  by  a  dried  plant  is  generally  less  than  the 
amount  necessary  to  a  live  plant.  The  reciprocity  is  therefore  inde¬ 
pendent  of  vital  action.  N.  H.  J.  M. 

Desiccation  of  Plants.  Period  of  Vitality.  Humectation 
by  Liquid  Water.  Reversibility  Imperfect.  Marcellin  Berthelot 
(Comjit.  rend.,  1904,  139,  761 — 773). — Experiments  on  the  absorption 
and  exhalation  of  water  by  plants  are  described.  N.  H.  J.  M. 

Importance  of  Calcium  and  Magnesium  Salts  for  Plants. 

Fr.  Gossel  (Chem.  Centr 1904,  ii,  1157  ;  from  Verh.  Ges.  Deut.  Ntf. 
Aerzte ,  1903,  ii,  101 — 104). — The  results  of  water-  and  soil-culture 
experiments  failed  to  confirm  Loew’s  theory  that  there  must  be  a  cer¬ 
tain  relation  of  CaO  :  MgO.  In  water  cultures,  the  highest  yields  of 
barley  and  beans  were  obtained  when  CaO  :  MgO  =  0*4  :  1,  instead  of 
1  : 1  for  barley  and  3  : 1  for  beans  as  Loew  states.  The  conclusion  is 
drawn  that  a  definite  relation  between  the  two  bases  is  unnecessary, 
and  that  the  effect  of  lime  depends  especially  on  the  character  of  the 
soil.  N.  H.  J.  M. 

Organic  Compounds  of  Metals  in  Plants.  Charles  F. 
Schlagdenhauffen  and  E.  Reeb  (Comjit.  rend.,  1904,  139,  980 — 983). 
— The  residue  obtained  after  incinerating  the  light  petroleum  extract 
of  ripe  barley  consists  of  phosphoric  acid  and  the  phosphates  of  sodium, 
calcium,  manganese,  and  iron,  which  existed  in  the  plant  as  the 
distearylglycerophosphate  of  neurine  and  the  metallic  derivatives  of 
other  lecithins  respectively  (compare  Abstr.,  1902,  ii,  625).  The 
residue,  similarly  obtained  from  oats,  rye,  and  wheat,  contained  potass¬ 
ium  instead  of  sodium.  M.  A.  W. 

Evolution  of  the  Weight  and  the  Organic  Matters  of  Leaves 
during  Necrobiosis  in  White  Light.  L.  Beulaygue  (Compt.  rend., 
1904,  139,  814—816). — Analyses  are  given  of  leaves  of  Bougainvillea 
spectabilis  which  had  been  dried  at  110°  immediately  after  being 
detached,  and  of  similar  leaves  allowed  to  die  gradually  in  boxes  of 
colourless,  red,  yellow,  green,  and  blue  glass.  These  analyses  were 
first  made  on  the  second  day  and  again  at  intervals  of  two  days.  The 
leaves  were  well  mixed  every  day.  In  the  present  paper,  the  results 
obtained  with  colourless  glass  are  discussed. 

The  total  carbohydrates  (in  100  leaves)  diminished  gradually  from 
2-566  grams  on  the  second  day  to  2*400  grams  on  the  twelfth.  The 
sugar  diminished  slightly  to  the  sixth  day,  then  slightly  increased. 
The  non-digestible  proteid  nitrogen  and  the  nitrogen  as  nuclein 
increased  regularly  from  0*195  to  0*287  gram  and  from  0*182  to  0*273 
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gram  respectively.  The  nitrogen  as  amides  was  almost  exactly  the 
same  on  the  twelfth  day  as  on  the  second  day,  but  somewhat  irregular 
results  were  obtained  on  the  intermediate  days.  The  results  relating 
to  total  and  to  digestible  proteids  also  show  irregularities. 

N.  H.  J.  M. 

Non-proteid  Nitrogenous  Constituents  of  Agricultural 
Plants.  Ernst  Schulze  ( J \  Landw .,  1904,  52,  305 — 336). — The 
amount  of  non-proteid  in  seeds  varies  considerably  ;  it  is  highest  in 
leguminous  and  lowest  in  cereal  and  oily  seeds.  Choline  was  found  in 
all  the  seeds  examined ;  betaine  was  found  in  vetches,  sunflower,  and 
wheat ;  trigonelline  in  peas,  hemp,  and  oats. 

Etiolated  seedlings  contain  either  asparagine  or  glutamine  ;  if  both 
occur  in  the  same  plant,  the  amount  of  the  one  greatly  predominates 
over  that  of  the  other.  Leguminous  seedlings,  cereals  and  grasses,  and 
poppy  contain  asparagine,  whilst  glutamine  is  found  in  pumpkins, 
ricinus,  sunflower,  white  mustard,  rape,  cress,  and  radish,  Ac.  Gluta¬ 
mine  is,  however,  much  less  abundant  than  asparagine,  the  maximum 
amount  in  these  plants  being  2*5  per  cent,  in  the  dry  matter.  More 
than  25  per  cent,  of  asparagine  is  sometimes  found.  Etiolated  plants 
also  contain  the  hexone  bases,  aminovaleric  acid,  leucine,  phenyl¬ 
alanine,  and  tyrosine.  Nuclein  bases  occur  only  in  small  amounts. 

Hoots  and  tubers  resemble  etiolated  seedlings  as  regards  their  nitro¬ 
genous  constituents.  Asparagine  or  glutamine  is  nearly  always  the 
most  abundant  amide.  Asparagine  occurs  in  potatoes,  glutamine  in 
sugar  beet  and  mangolds.  Tyrosine  was  obtained  from  potatoes  and 
mangolds,  leucine,  arginine,  lysine,  and  histidine  from  potatoes. 
Sugar  beet  contains,  besides  glutamine,  asparagine,  leucine,  tyrosine, 
betaine,  arginine,  guanidine,  nuclein-bases,  carnine,  allantoin, 
choline,  vernin,  and  ricine.  The  green  parts  of  plants  contain  a  con¬ 
siderable  number  of  amides,  but  the  amount  actually  separated  was 
small. 

As  regards  food  value,  it  is  probable  that  amides  are  more  like 
proteids  than  carbohydrates,  as  stated  by  Lehmann.  N.  H.  J.  M. 

Milk  of  Castilloa  Blastica.  Anne  W.  K.  de  Jong  ( Ber 1904, 
37,  4398 — 4399.  Compare  Abstr.,  1904,  ii,  762,763). — The  following 
were  detected  in  the  juice  of  Castilloa  elastica  :  proteids,  tannic  acid, 
an  acid,  (Ci^H30O10)a;,  potassium  chloride,  a  sugar,  and  a  sub¬ 
stance,  the  neutral  solution  of  which  assumed  a  green  colour  on 
exposure  to  the  atmosphere.  A.  McK. 

Chemistry  of  Celery  (Apium  Grave olens).  Max  Bamberger 
and  Anton  Landsiedl  ( Monatsh 1904,25,  1030 — 1034). — The  aqueous 
extract  of  freshly-cut  celery  roots  is  found  to  contain  asparagine, 
tyrosine,  and  mannitol.  G.  Y. 

Composition  of  Orange  Juice.  K.  Farnsteiner  and  W.  Stuber 
(Zeit.  Nahr .  Genussm .,  1904,  8,  603 — 605). — The  juices  to  which  the 
following  results  refer  were  obtained  from  the  various  oranges  after 
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the  peel,  spongy  tissue,  and  seed  had  been  removed.  The  expressed 
juice  only  came  into  contact  with  wooden  vessels. 


From  oranges 
of  unknown  origin. 

From 

Valencia 

From 

Messina 

Grams  per  100  c.c. 

Fresh. 

Fermented. 

oranges. 

oranges. 

Specific  gravity  at  15°  . 

1  0429 

1*0084 

1*0464 

1*0451 

,,  ,,  after  boiling 

Total  solids,  dried  2J  hours 

1*0454 

1*0159 

1*0466 

1*0455 

at  100°  . 

10  73 

3-55 

10*92 

10*85 

Citric  acid  (anhydrous) . 

1  T9 

1*25 

1-79 

1-47 

Total  sugars  (as  invert  sugar) 

8*26 

0*38 

7-65 

7-86 

Mineral  matters  (ash)  . 

Alkalinity  of  ash  (c.c.  Nj  1 

0*41 

0-42 

0*52 

0*50 

acid)  . 

5*40 

5*62 

7-20 

6*40 

Nitrogen  . 

0  064 

0-053 

0  099 

0*075 

Phosphoric  acid . 

— 

0*026 

0-027 

0*042 

Glycerol . 

0*38 

061 

0-34 

0*28 

Alcohol  . 

Polarisation  in  200  mm. 

1*44* 

4*29 

— 

— 

tube,  direct  . 

Polarisation  in  200  mm. 

— 

— 

-0*11° 

+  2*45° 

tube  after  inversion . 

— 

-3-16°  -3-66° 

W.  P.  S. 

The  Formation  of  Formaldehyde  in  the  Combustion  of 
Tobacco.  Auguste  Trillat  ( Compt .  rend.,  1904,  139,  742 — 744. 
Compare  Abstr.,  1904,  i,  713).— Tobaccos  from  various  sources  were 
burnt  in  the  form  of  cigars,  cigarettes,  or  in  clay  or  wooden  pipes,  and  the 
formaldehyde  in  the  products  of  combustion  estimated  as  tetramethyl- 
diaminodiphenylmethane,  with  the  result  that  the  quantity  of  form¬ 
aldehyde  formed  varies  little  with  the  origin  of  the  tobacco  and 
amounts  to  0*05  to  0T  per  cent,  of  the  weight  of  the  substance  burnt ; 
the  yield  was  slightly  higher  in  the  case  of  the  clay  than  of  the  wooden 
pipe,  probably  owing  to  surface  catalytic  action.  The  formaldehyde  does 
not,  however,  exist  in  the  free  state  in  the  products  of  combustion, 
but  combines  with  the  nitrogenous  bases  (such  as  nicotine)  (compare 
Schindelmeister,  Abstr.,  1903,  ii,  115)  also  present  in  the  tobacco 
smoke  to  form  compounds  which  possess  none  of  the  deleterious 
properties  of  the  two  constituents.  M.  A.  W. 

Treatment  of  Soil  with  Ether,  Carbon  Disulphide,  Chloro¬ 
form,  Benzene,  and  Hydrogen  Peroxide.  Effect  on  the  Growth 
of  Plants.  Friedrich  Nobbe  and  L.  Richter  ( Landw .  Versuche - 
iStat .,  1904,  60,  433 — 448). — Application  of  ether  and  hydrogen 
peroxide  to  soil  in  which  peas  were  grown  failed  to  sterilise  it  and 
were  rather  favourable  to  growth  than  unfavourable.  Ether  applied 
as  an  emulsion  increased  the  produce  41  *5  per  cent. 

*  A  small  quantity  of  an  alcoholic  solution  of  salicylic  acid  had  been  added  to 
this  juice. 


54 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Further  experiments  in  which  oats  were  grown  in  soil  treated  with 
ether,  benzene,  carbon  disulphide,  and  chloroform  showed  that 
higher  yields  were  obtained  in  every  case  than  with  untreated  soil,  and 
that  larger  amounts  of  nitrogen  and  total  ash  were  assimilated.  The 
action  extended  to  second  crops  after  the  odour  of  the  substances 
applied  had  disappeared. 

It  is  shown  that  the  soils  underwent  no  change.  The  increased 
results  would  seem  to  be  due  to  a  directly  stimulating  action  of  the 
substances  employed  or  of  their  products  of  decomposition. 

N.  H.  J.  M. 

Effect  of  Soil  Sterilisation  on  Plant  Development.  Carl 
Schulze  ( Bied .  Centr .,  1904,  33,  748 — 751  ;  from  Jahresb.  Ver.  Vertret . 
ang.  Bot.,  1904). — Experiments  are  described  in  which  various  plants 
were  grown  in  normal  and  in  sterilised  arable  and  meadow  soils. 
Sterilisation  was  effected  by  heating  at  100°  or  at  125°.  The  different 
plants  showed  very  different  degrees  of  sensitiveness  towards  the 
decomposition  products  of  the  soil,  and  the  results  also  varied  ac¬ 
cording  to  the  nature  of  the  original  soil,  sterilised  meadow  soil 
being  more  injurious  than  sterilised  arable  soil.  Mustard  proved  to 
be  particularly  sensitive,  whilst  oats  grown  in  sterilised  arable  soil 
showed  very  slight  signs  of  injury.  Plants  which  were  able  to  recover 
from  the  injury  due  to  the  heating  of  the  soil  were  sometimes  much 
more  luxuriant  than  those  grown  in  normal  soil. 

Sterilisation  had  least  injurious  effect  on  garden  soil ;  oats  grown  in 
the  sterilised  soil  showed  no  signs  of  injury  and  the  yield  was  raised 
by  30 — 70  per  cent.  Similar  results  were  obtained  with  mustard. 

The  injurious  effect  of  sterilisation  on  meadow  soil  is  almost  entirely 
overcome  by  the  application  of  calcium  carbonate.  The  yield  of  mixed 
grasses  was  raised  by  more  than  100  per  cent,  by  sterilising  and  adding 
calcium  carbonate.  N.  H.  J.  M. 

Solubility  of  Soil  Constituents.  Felix  Mach  ( Chem .  Centr., 
1904,  ii,  1164 — 1165;  from  Verb.  Ges .  Deut.  Ntf.  Aerzte ,  1903,  ii, 
91 — 94). — Ferric,  aluminium,  and  tricalcium  phosphates  were  dissolved 
to  some  extent  by  water.  Water  containing  hydrated  silica  only 
dissolved  aluminium  phosphate  somewhat  more  than  water  alone. 
Water  and  humic  acid  dissolved  two  or  three  times  as  much,  a 
saturated  solution  of  carbon  dioxide  much  less  ferric  and  aluminium 
phosphates,  but  twice  as  much  calcium  phosphate  as  pure  water. 

Calcium  and  magnesium  carbonates  are  about  twice  as  soluble  in 
water  and  silica  as  in  water  alone.  The  solubility  of  gypsum  was 
about  the  same  in  all  the  solvents.  Carbon  dioxide  somewhat  in¬ 
creased  the  solubility  of  felspar  and  oligoclase  and  still  more  the 
solubility  of  the  calcium  of  desmine  and  natrolite.  In  the  case  of 
muschelkalk  and  basalt,  carbon  dioxide  increased  the  solubility  of 
every  constituent  except  sulphuric  acid  and  silica.  N.  H.  J.  M. 

Black  Soils  of  Legienen,  Rossel,  in  East  Prussia.  Edwin 
Blanck  ( Landw .  Ver  sucks- Stat.,  1904,  60,  407 — 4 18). —Complete 
chemical  analyses  and  mechanical  separations  of  several  samples  of 
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surface  and  subsoil  are  given.  The  black  soils  both  of  East  and  West 
Prussia  contain  much  less  humus  than  those  of  Russia. 

N.  H.  J.  M. 

Humic  Acids  of  Grey  Sand  and  Brown  Sandstone.  Adolf 
Mayer  ( Lcindw ,  Ver  sucks- Stat. ,  1904,  60,  475 — 480). — The  humic 
acids  of  brown  sandstone  contain  less  carbon  than  those  of  grey  sand. 
It  is  probable  that  the  humic  acids  of  grey  sand  are  oxidised  when 
ferric  oxide  is  present,  and  dissolve  as  ferrous  salts  of  oxyhumic  acids. 
These  are  oxidised  in  the  subsoil  to  insoluble  ferric  salts. 

N.  H.  J.  M. 

Beet  Molasses  of  Various  Origin.  Th.  Dietrich  and  Felix 
Mach  ( Landw .  Ver  sucks- Stat.,  1904,  60,  347 — 357). — Analyses  of 
twenty  samples  of  molasses.  The  results  include  dry  matter,  ash, 
total  sugar,  invert  sugar,  total  nitrogen,  proteid  nitrogen,  nitric 
nitrogen,  carbon  dioxide,  lime,  and  alkalinity  or  acidity. 

N.  H.  J.  M. 
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Analytical  Chemistry. 


Modified  Gas-burettes.  Julius  Zrzawy  ( Chem .  Zeit.,  1904,  28, 
1172). — Hempel  burettes  so  constructed  that  it  is  possible  to  read  the 
volume  of  gas  to  O'Ol  c.c.  L.  de  K. 

A  New  Burette  for  Testing  Normal  Solutions.  A.  Hesse 
{Chem.  Zeit.,  1904,  28,  1172). — The  burette  is  fitted  with  a  beaker¬ 
shaped  cup.  The  first  0*5  c.c.  and  the  last  49 — 51  c.c.  are  divided 
to  1/100  c.c.,  the  tube  being  drawn  out  at  these  places]  the  remainder 
is  divided  as  usual  to  1/10  c.c.  The  parts  drawn  out  are  not  calibrated. 
It  is  merely  intended  for  checking  normal  solutions.  L.  de  K. 

Determination  of  the  Neutralisation  Point  by  Conductivity 
Measurement.  II.  Friedrich  W.  Kuster,  Max  Gruters,  and 
W.  Geibel  {Zeit.  anorg.  Chem.,  1904,  42,225 — 234.  Compare  Abstr. , 
1903,  ii,  611). — Ten  c.c.  of  A/10  sulphuric  acid  were  diluted  with 
500  c.c.  of  water  and  then  A/10  sodium  hydroxide  gradually  added, 
the  conductivity  of  the  solution  being  measured  after  the  addition  of 
each  c.c.  of  alkali.  The  conductivity  of  the  sulphuric  acid  falls  regu¬ 
larly  as  the  neutralisation  proceeds  until  a  minimum  value  is  attained 
exactly  at  the  neutralisation  point ;  an  increase  in  the  value  occurs 
when  more  sodium  hydroxide  is  added.  By  this  method,  the  end-point 
may  be  determined  much  more  sharply  than  by  the  use  of  any 
indicator. 

Phosphoric  acid  behaves  as  a  monobasic  acid  ;  the  break  of  the  con¬ 
ductivity  curve  coincides  with  the  results  obtained  by  titrating  phos¬ 
phoric  acid  with  methyl-orange  as  indicator. 
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In  order  to  show  how  the  method  may  be  applied  when  indicators 
fail,  20  c.c.  of  AT/10  potassium  dichromate  were  mixed  with  10  c.c. 
Nj  10  sulphuric  acid  and  then  titrated  with  Nj 10  sodium  hydroxide  by 
conductivity  measurement  as  before  ;  the  sulphuric  acid  present  can  be 
titrated  as  sharply  as  if  the  dichromate  were  absent.  Similar 
measurements  were  made  with  potassium  permanganate  in  the  solution 
instead  of  potassium  dichromate. 

The  presence  of  precipitates  also  does  not  impair  the  accuracy  of  the 
method,  thus  citric  acid  may  be  titrated  by  barium  hydroxide. 

When  weak  organic  acids  were  titrated  by  the  gradual  addition  of 
sodium  hydroxide,  the  minimum  of  conductivity  was  attained  too  soon  ; 
the  method  yields  correct  results,  however,  when  the  acid  is  added  to 
the  alkali.  Acetic,  lactic,  tartaric,  and  citric  acids  were  titrated  in 
this  manner. 

Determinations  of  the  amount  of  acetic  acid  in  a  strongly  coloured 
vinegar  examined  are  quoted.  The  total  acid  in  a  specimen  of  red 
wine  was  also  determined. 

Magnesia  and  various  alkaloids  were  similarly  titrated. 

A.  McK. 

The  Theory  of  Indicators  and  its  Bearing  on  the  Analysis 
of  Physiological  Solutions  by  means  of  Volumetric  Methods. 

George  H.  A.  Clowes  ( Amer .  J.  Pharm .,  1904,  76,  453 — 467, 
511 — 525). — This  paper  has  for  its  object  the  outlining  of  the  nature 
of  the  various  classes  of  indicators  used  in  acidimetry  and  alkalimetry, 
studying  their  behaviour  towards  various  weak  bases  and  acids  which 
may  occur  in  the  course  of  physiological  work ;  further,  to  make  a 
series  of  tests  on  artificial  and  normal  stomach  contents,  pancreatic 
fluids,  blood  serum,  &c.  With  regard  to  the  behaviour  of  amino-acids, 
asparagine,  glycine,  leucine,  tyrosine,  and  aspartic  acid  towards  indica¬ 
tors,  experiments  were  made  in  which  their  action  was  compared  with 
that  of  the  ammonium  salts  of  formic,  acetic,  and  lactic  acids,  acet¬ 
amide,  formamide,  and  urea.  Poirrier’s  blue  was  found  to  be  sensitive 
to  all  the  free  acid  groups,  and  entirely  indifferent  to  ammonia  and 
amino-groups.  Phenolphthalein  is  less  sensitive  to  acid  groups  and 
far  more  sensitive  to  ammonia  than  Poirrier’s  blue.  Alizarin  is  sensi¬ 
tive  to  both  ammonia  and  strong  acid  groups,  but  is  indifferent  to  the 
weak  acid  groups  in  asparagine,  tyrosine,  &c.,  and  also  to  the  amino- 
group  of  these  compounds. 

Phloroglucinvanillin  is  entirely  indifferent  to  all  weak  organic  acids. 
This  indicator  is  of  great  value  in  differentiating  the  weak  bases,  being 
sensitive  not  only  to  ammonia,  but  also  to  the  amino-group  in  aspara¬ 
gine,  glycine,  leucine,  and  tyrosine,  and  indifferent  to  the  amino-groups 
present  in  acetamide,  formamide,  and  urea.  From  the  experiments 
with  proteids,  &c  ,  it  seems  possible  that  some  sort  of  relationship 
obtains  between  the  various  nitrogen-containing  groups  in  the  pro- 
teid  and  the  end-points  of  different  indicators.  The  comparison  of 
volumetric  with  gravimetric  analyses  of  normal  and  pathological 
stomach  contents  showed  that,  provided  a  purely  proteid  test  meal 
was  employed,  the  phenolphthalein  end-point  indicates  fairly  accu¬ 
rately  the  total  available  hydrochloric  acid  present,  both  free  and 
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combined  more  or  less  feebly  with  proteids.  The  actual  free  acid  is 
given  by  phloroglueinvanillin.  After  allowing  for  the  influence  of 
phosphates  and  traces  of  organic  acids,  the  range  of  titration  between 
the  end-point  of  phloroglueinvanillin  and  that  of  phenolphthalein  may 
be  said  to  be  a  function  of  the  basic  affinities  of  the  proteids  and  their 
decomposition  products  present.  Under  conditions  where  peptic  diges¬ 
tion  fails  to  take  its  normal  course,  the  above  rules  are  no  longer 
applicable.  Jn  tryptic  digestion,  the  range  of  titration,  after  allowing 
for  the  influence  of  carbon  dioxide,  is  at  first  more  or  less  proportionate 
to  the  amount  of  proteid  brought  into  solution,  but  subsequently 
increases  in  undue  proportion  to  the  total  nitrogen  as  the  digestion 
proceeds.  The  wide  variation  between  the  end-points  of  phenol¬ 
phthalein,  alizarin,  and  phloroglueinvanillin  in  estimating  the  alkali¬ 
nity  of  blood  serum  emphasises  the  necessity  of  certain  uniform  stand¬ 
ards  for  this  purpose.  With  regard  to  urine,  the  titration  results  are 
fairly  dependent  on  the  amount  of  phosphates  present.  In  the  presence 
of  any  considerable  quantity  of  ammonia,  which  exerts  a  more  powerful 
effect  on  alizarin  and  phenolphthalein  than  urea,  the  urine  will  be  less 
acid  or  even  alkaline  to  phenolphthalein,  and  more  strongly  alkaline 
to  alizarin  than  is  normally  the  case.  W.  P.  S. 

Standardisation  of  Normal  Solutions.  Max  Scholtz  (Arch. 
Pharm .,  1904,  242,  575—578). — Of  an  approximately  0*01  A  sodium 
hydroxide  solution,  10  c.c.  required  the  following  volumes,  I,  of  an 
approximately  0  01 N  hydrochloric  acid  ;  and  of  the  same  acid,  10  c.c. 
required  the  following  amounts,  II,  of  the  same  alkali ;  according  to  the 
indicator  employed  : 


Phenol¬ 

Rosolic 

^-Nitro- 

Methyl- 

phthalein. 

Litmus. 

acid. 

phenol. 

Iodoeosin.  orange. 

I.  9-68 

9-83 

9-87 

10-00 

9-80  10-70  c.c. 

11.  10-08 

9  92 

9-92 

9-99 

9-68  9-28  „ 

When  standard 

solutions  as  w 

eak  as  these  are  being  used, 

evidently  important  that  the  indicator  and  the  direction  of  the  change 
of  colour  in  the  standardisation  should  be  the  same  as  are  employed  in 
the  actual  estimation. 

The  results  are  discussed  from  the  point  of  view  of  the  theory  of 
electrolytic  dissociation  (compare  Abstr.,  1904,  ii,  771).  C.  F.  B. 

Potassium  Bromide  as  Indicator  when  using  Fehling’s 
Solution.  Pio  Berti  (Chem.  Centr.,  1904,  ii,  1433;  from  Bull.  Assoc. 
Chim.  Suer,  et  Dist.,  21,  1234 — 1236). — A  drop  of  the  liquid  is  put  on 
to  a  double  piece  of  filter  paper  resting  on  a  porcelain  plate,  and,  after 
removing  the  paper,  the  moist  spot  is  touched  with  a  particle  of  potass¬ 
ium  bromide  and  a  drop  of  sulphuric  acid.  If  there  should  still  be  a 
trace  of  dissolved  copper,  a  violet  colour  is  noticed  owing  to  the  forma¬ 
tion  of  cuprous  bromide.  L.  de  K. 

Apparatus  for  Extracting  Liquids  with  Chloroform.  Erich 
Baum  (Ghem.  Zeit,}  1904,  28,  1172).— A  modification  of  the  van  Rijn 
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apparatus  (Abstr.,  1896,  ii,  17),  which  consists  in  fixing  the  overflow 
tube  (siphon)  in  the  lower  part  of  the  extractor,  thus  allowing  the  use 
of  solvents  heavier  than  water.  L.  de  K. 

New  Extractor.  Andrea  Sanna  ( Gazzetta ,  1904,34,  ii,  224 — 228). 
—This  extractor  consists  of  a  flask  fixed  obliquely  and  filled  about 
half-full  with  the  substance  to  be  extracted  and  the  solvent.  Through 
the  double-bored  stopper  of  the  flask  pass  the  bent  inner-tube  of  an  in¬ 
verted  condenser  and  a  short  glass  tube  furnished  with  a  cock  and  an 
india-rubber  tube.  The  upper  end  of  the  condenser  tube  is  also  bent  and 
passes  into  an  Erlenmeyer  flask,  through  the  stopper  of  which  passes 
also  a  short  glass  tube  with  a  cock.  The  latter  is  left  open  during  the 
heating  of  the  substance  with  the  solvent.  When  the  extraction  is 
complete,  the  condenser  and  Erlenmeyer  flask  are  turned  round  so  that 
the  end  of  the  bent  condenser  tube  is  now  at  the  lowest  part 
of  the  round  flask,  whilst  the  Erlenmeyer  flask  is  at  a  still  lower  level. 
The  cock  attached  to  the  round  flask  is  then  opened  and  the  solution 
forced  through  the  condenser  tube  into  the  Erlenmeyer  flask.  The 
apparatus  is  then  inclined  so  that  the  round  flask  is  lower  than  the 
Erlenmeyer  and  the  solvent  distilled  off  from  the  latter  into  the  round 
flask,  the  cock  attached  to  the  Erlenmeyer  flask  being  meanwhile  kept 
closed.  The  extracted  material  then  remains  in  the  Erlenmeyer  flask. 
These  operations  may  be  repeated  until  the  extraction  is  complete. 

The  apparatus  gives  good  results  for  the  extraction  of  liquids  or 
solids,  as,  for  example,  in  the  determination  of  fat  in  cheese,  butter, 
&c.,  and  it  acts  more  quickly  than  a  Soxhlet  or  Garralowschy  extractor. 
In  determining  fat  in  a  material  like  cheese,  it  is  advisable  to  pack 
the  substance  in  filter  paper  tied  up  with  cotton,  as  this  prevents  solid 
particles  from  being  carried  away.  T.  H.  P. 

Palladium-Hydrogen  as  a  Reducing  Agent  in  Quantitative 
Analysis.  Alfred  C.  Chapman  ( Analyst ,  1904,  29,  346 — 357). — In  an 
investigation  undertaken  for  the  purpose  of  ascertaining  to  what 
extent  palladium-hydrogen  could  be  employed  as  a  quantitative 
reducing  agent,  it  was  found  that  ferric  salts,  as  well  as  potassium 
ferricyanide,  were  completely  and  readily  reduced.  Chromates  in 
acid  solutions  were  reduced  to  chromic  salts.  The  palladium  was 
employed  in  the  form  of  foil  of  such  thickness  that  a  piece  2  inches 
square  weighed  ahout  8  grams.  A  piece  of  thick  palladium  wire 
was  welded  to  this,  and  the  foil  was  charged  by  being  made  the 
negative  electrode  in  an  ordinary  cell  containing  dilute  sulphuric 
acid,  the  current  being  obtained  from  the  main  or  from  accumu¬ 
lators.  The  charged  metal  was,  after  washing,  suspended  in  the 
boiling  solution  under  examination.  In  the  case  of  cupric,  stannic, 
arsenic,  manganic,  vanadic,  and  molybdic  compounds,  the  reduction  was 
either  incomplete  or  imperfect.  Potassium  chlorate  was  only  partly 
reduced,  whilst  bromates  and  iodates  were  not  attacked.  Ceric  salts 
were  reduced  to  eerous  salts,  which  latter  could  be  titrated  with  ferrous 
ammonium  sulphate  solution,  as  the  lower  oxide  was  itself  capable  of 
oxidising  the  ferrous  solution.  W.  P.  S. 
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Action  of  Hydrochloric  Acid  on  Potassium  Chlorate.  A. 

Kolb  and  E.  Davidson  (. Zeit .  angew.  Chem .,  1904,  17,  1883 — 1887). — 
During  the  action  of  hydrochloric  acid  on  potassium  chlorate  in  the 
presence  of  potassium  iodide,  atmospheric  oxygen,  and  especially  the 
oxygen  in  solution,  causes  oxidation  of  the  hydriodic  acid  formed,  and 
the  iodine  thus  liberated  accelerates  the  action.  The  error  thus 
caused  in  the  estimation  of  chlorate  may  be  obviated  by  conducting 
the  operation  in  the  absence  of  oxygen.  The  reaction  between  hydro¬ 
chloric  acid  and  potassium  chlorate  proceeds  at  the  ordinary  tempera¬ 
ture  only  in  the  presence  of  a  considerable  excess  of  hydrochloric  acid 
and  is  quickly  completed ;  chlorates  may  be  estimated  in  this  way. 
The  substitution  of  cadmium  iodide  for  potassium  iodide  has  no  special 
advantage,  whilst  aluminium  iodide  and  mercuric  iodide  are  unsuitable. 
An  acceleration  of  the  reaction  was  not  observed  when  antimony 
chloride  or  cerium  sulphate  was  present.  The  action  is  retarded  by 
the  addition  of  water.  A.  McK. 

Estimation  of  Iodine  in  Soluble  Iodides,  also  in  the  presence 
of  Bromides  and  Chlorides.  Hugo  Ditz  and  Benjamin  M. 
Margosches  (Chem.  Zeit.,  1902,  28,  1191 — 1194). — The  solution  con¬ 
taining  the  iodide  is  mixed  with  a  sufficiency  of  potassium  iodate  and 
then  with  a  slight  excess  of  dilute  sulphuric  acid.  The  liberated 
iodine  is  extracted  with  toluene  and  finally  titrated  with  sodium  thio¬ 
sulphate.  If  a  known  amount  of  iodate  has  been  added,  the  excess  of 
this  may  be  estimated  in  the  aqueous  liquid  by  adding  potassium  iodide 
and  dilute  sulphuric  acid  and  titrating  with  sodium  thiosulphate. 
The  shaking  with  toluene  may  even  be  omitted  and  the  iodine  expelled 
by  distillation,  when  the  distillate,  which  is  collected  in  a  solution  of 
potassium  iodide,  may  be  at  once  titrated ;  as,  however,  this  renders 
the  process  somewhat  tedious,  it  is  more  convenient  to  boil  off  the 
iodine  and  titrate  the  residual  iodate. 

If  bromides  or  chlorides  are  present,  the  same  process  applies  if  the 
iodine  is  estimated  in  its  toluene  solution  and  not  indirectly  in  the 
aqueous  liquid.  If  the  excess  of  iodate  is  to  be  estimated  in  the 
aqueous  liquid  after  shaking  with  toluene,  acetic  acid  should  be 
substituted  for  sulphuric  acid.  L.  de  K. 

Estimation  of  Sulphur  by  Aid  of  Sodium  Peroxide. 

Albert  Neumann  and  Joseph  Meinertz  (Zeit.  physiol.  Chem.,  1904, 
43,  37 — 40.  Compare  During,  Abstr.,  1897,  ii,  63). — The  substance 
is  fused  in  a  nickel  crucible  with  a  mixture  of  sodium  and  potassium 
carbonates  and  sodium  peroxide.  The  peroxide  should  be  added 
gradually  in  3  or  4  distinct  portions.  It  is  found  that  a  gas  flame  may 
be  employed  without  causing  error.  J.  J,  S. 

Estimation  of  Sulphates  in  Vegetable  Products.  George  S. 
Fraps  (Chem.  Centr.,  1904,  ii,  1433  ;  from  Rep.  Chemist  North  Carolina 
Agric.  Experim.  Stat.,  1902,  1903). — Five  grams  of  the  substance  are 
treated  for  half  an  hour  with  50  c.c.  of  1  per  cent,  hydrochloric  acid, 
and  the  residue  is  washed  with  the  same  acid  until  the  filtrate  measures 
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about  250  c.c.  This  is  then  heated  to  boiling  and  precipitated  with 
barium  chloride  as  usual.  A  number  of  results  are  communicated. 

L.  DE  K. 

Apparatus  for  the  Estimation  of  Nitrogen.  Emile  Nicolas 
and  Delaud  {Bull.  Soc.  chirn .,  1904,  [iii],  31,  1193 — 1194). — This 
apparatus  is  a  slightly  modified  form  of  that  described  by  Porcher  and 
Brisac  (Abstr.,  1903,  ii,  179).  T.  A.  H. 

Sodium  Peroxide  in  Organic  Analysis.  Fritz  von  Konek  and 
Arthur  Zohls  {Zeit.  angew.  Chem .,  1904,  17,  1887.  Compare  Abstr., 
1904,  ii,  775). — As  much  as  90  per  cent,  of  the  nitrogen  in  organic 
substances,  which  are  difficult  to  burn  and  which  are  rich  in  nitrogen, 
may  be  converted  into  nitrate  by  means  of  sodium  peroxide. 

A.  McK. 

Rapid  Estimation  of  Nitrogen  in  Steel  or  Iron.  Hjalmar 
Braune  {Chem.  Centr .,  1904,  ii,  1167  ;  from  Oesterr.  Zeit .  Berg.  Hiltt ., 
52,  491). — One  gram  of  the  sample  is  dissolved  in  10  c.c.  of  ammonia- 
free  hydrochloric  acid  of  sp.  gr.  IT  24,  and  the  filtered  solution  intro¬ 
duced  into  a  distilling  flask  containing  250  c.c.  of  boiling  water  and 
20  c.c.  of  an  alkali  hydroxide  solution  sufficiently  strong  to  neutralise 
the  acid.  The  distillate  is  then  “  Nesslerised  ”  in  the  usual  manner. 

L.  de  K. 

Estimation  of  Ammonia  and  Amides.  Jean  Effront  (. Ber ., 
1904,  37,  4290—4295). — The  reaction  between  alkali  hypochlorites 
and  nitrogen  compounds  may  be  more  accurately  followed  by  determin¬ 
ing  the  loss  of  active  chlorine  than  by  measuring  the  nitrogen  evolved. 
Amines,  imines,  nitriles,  amides,  and  amino-acids  react  with  sodium 
hypochlorite,  the  active  chlorine  disappearing  being  proportional  to 
the  weight  of  organic  compound  added  ;  tetra-alkylammonium  com¬ 
pounds  and  betaine  do  not  react.  A  detailed  method  of  carrying  out 
the  determination  is  described. 

Ammonia  is  completely  oxidised  by  sodium  hypochlorite  at  the 
ordinary  temperature  (compare  Thiele,  Abstr.,  1893,  ii,  317),  the  nitro¬ 
gen  evolved  containing  a  trace  of  nitrogen  chloride.  The  ammonia  in 
samples  of  water  may  be  determined  by  this  method  to  0*2  milligram 
per  litre.  Proteids  may  also  be  determined  in  water  after  expelling 
free  ammonia  by  boiling  with  sodium  carbonate.  Proteids  show  a  con¬ 
stant  reducing  power  towards  hypochlorites,  peptones  also  show  a  con¬ 
stant,  but  lower,  reducing  power.  C.  H.  D. 

Estimation  of  Ammonia  in  Vegetable  Products,  Beets,  &c. 

Eugene  Sellier  {Chem.  Centr.,  1904,  ii,  1433 — 1434;  from  Bull . 
Assoc.  Chim.  Suer.  Dist .,  21,  1223 — 1232).^ — Ammonia  may  be 
completely  expelled  from  beetroot  juice  by  the  author’s  magnesia 
process  (Abstr.,  1903,  ii,  329).  In  the  presence  of  oxamide,  the 
distillation  with  magnesia  should  take  place  below  40°.  Liquids 
containing  urea  should  be  distilled  below  80°.  Acid  ammonium  urate 
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should  be  treated  for  a  short  time  with  dilute  hydrochloric  acid  and 
then  distilled  with  magnesia  at  36 — 42°.  As  hydrochloric  acid,  how¬ 
ever,  may  hydrolyse  urea,  the  author  recommends  distilling  urine  or 
sediments  containing  acid  urates  with  calcium  oxide  at  a  moderate 
temperature.  Methylamine,  if  present,  partially  passes  over  with  the 
ammonia.  ]f  the  products  should  happen  to  contain  magnesium 
ammonium  phosphate,  they  should  be  digested  for  some  time  with 
dilute  acids  ;  the  ammonia  will  then  be  completely  expelled  by  boiling 
with  magnesia,  but  not  at  a  lower  temperature.  L.  DE  K. 

Electrolytic  Estimation  of  Nitric  Acid  with  a  Rotating 
Anode.  Leslie  Howard  Ingham  ( J \  Amer.  Chem.  Soc.,  1904,  20, 
1251 — 1255). — The  author  has  tried  a  process  suggested  in  1890  by 
Vortmann  (Abstr.,  1890,  1467)  for  the  electrolytic  estimation  of 
nitric  acid  and  obtained  satisfactory  results.  The  solution  of  the 
nitrate  is  mixed  with  a  known  volume  of  standard  sulphuric  acid,  a 
definite  amount  of  copper  sulphate  is  added,  and  the  mixture  sub¬ 
mitted  to  electrolysis.  The  ammonia  formed  by  the  reduction  of  the 
nitrate  neutralises  a  portion  of  the  acid,  and  from  the  amount  of  free 
acid  left  (which  includes  that  of  the  copper  sulphate)  the  amount  of 
nitric  acid  is  readily  calculated. 

The  best  conditions  for  a  successful  experiment  were  found  to  be 
25  c.c.  of  copper  sulphate  solution  (  =  0*2533  gram  of  copper),  0*5  gram 
of  potassium  nitrate,  25  c.c.  of  normal  sulphuric  acid ;  9  volts,  4 
amperes,  time  30  minutes,  speed  of  rotating  anode,  I  [?  =  about  230 
revolutions  per  minute].  L.  be  K. 


The  Evolution  of  Hydrogen  for  Marsh’s  Arsenic  Test. 

Carl  Mai  and  H.  Hurt  (Zeit.  anal .  Chem.,  1904,  43,  557 — 559). — To 
accelerate  the  evolution  of  hydrogen  from  zinc  and  sulphuric  acid,  it 
is  usual  to  add  a  small  quantity  of  a  salt  of  some  electro-negative 
metal.  Many  of  these,  however,  diminish  the  sensitiveness  of  the 
test,  copper  and  platinum  seeming  to  be  the  only  unexceptionable 
agents.  With  the  former,  the  evolution  of  gas  is  more  regular  than 
with  the  latter.  Iron  in  any  form  must  be  most  carefully  avoided, 
since  in  its  presence  considerable  quantities  of  arsenic  may  be  over¬ 
looked.  M.  J.  S. 

Detection  of  Arsenic  in  the  Ashes  of  Cremated  Bodies. 

Carl  Mai  ( Zeit .  anal.  Chem.,  1904,  43,  617 — 619). — On  the  occasion 
of  the  examination  of  the  ashes  of  a  cremated  body,  the  larger  bone 
fragments,  after  careful  cleaning,  were  found  to  be  absolutely  free 
from  arsenic,  whilst  the  mixed  pulverulent  portion  of  the  ash,  in  which 
iron  was  also  present,  was  highly  arsenical.  Some  iron  nails  and 
screws  found  in  the  urn  also  contained  much  arsenic,  and  it  is  assumed 
that  the  presence  of  that  element  in  the  miscellaneous  powder  was 
entirely  due  to  the  metals  employed  in  the  construction  of  the  coffin. 
From  a  forensic  point  of  view,  it  is  advisable  that  neither  metal  nor 
pigments  should  be  used  in  coffins  intended  for  cremations. 


M.  J.  S. 
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Improvement  of  Drown  and  Shimer’s  Method  of  Estim¬ 
ating  Silicon  in  Irons.  J.  Thill  {Zeit.  anal.  Ghent.,  1904,  43, 
552— 553).— Tf  it  is  attempted  to  accelerate  tho  tedious  evaporation  of 
the  iron  solution  by  substituting  th©  direct  heat  of  a  lamp  for  that  of 
the  water-bath,  there  is  danger  of  loss  from  bumping  and  spirtiDg.  The 
addition  of  ammonium  chloride  obviates  this  difficulty.  The  author’s 
practice  is  as  follows  :  a  litre  of  concentrated  sulphuric  acid  is  mixed 
with  an  equal  volume  of  water,  and  (after  cooling)  a  litre  of  nitric  acid 
of  sp.  gr.  1*4  and  a  solution  of  240  grams  of  ammonium  chloride  in  a 
litre  of  water  are  added.  Of  this  reagent,  50 — 70  c.c.  are  used  for 
dissolving  1 — 2  grams  of  iron.  Solution  and  evaporation  can  then  be 
carried  on  in  a  beaker  over  a  Bunsen  burner  with  interposed  wire 
gauze,  and  an  estimation  completed  within  an  hour.  M.  J.  S. 

Qualitative  Detection  of  Silica.  Julius  Petersen  (Zeit.  anal, 
Chem 1904,  43,  619 — 623). — A  modification  of  the  method  suggested 
by  Daniel  (Abstr.,  1904,  ii,  289)  permits  the  detection  of  2*5  mg.  of 
silica  with  certainty.  In  a  small  platinum  crucible  is  placed  a  mixture 
of  the  substance  (0  5  gram)  with  cryolite  (0*25  gram),  a  few  milligrams 
of  magnesite,  and  some  concentrated  sulphuric  acid.  The  crucible  is 
lowered  to  the  bottom  of  a  test-tube,  to  which  is  then  fitted  a 
cork  carrying  a  glass  rod  nearly  reaching  the  crucible.  The  rod  is 
flattened  at  its  lower  end,  which  is  covered  with  asphalt  varnish,  and 
from  it  a  drop  of  water  hangs.  The  whole  of  the  glass  rod  and  the 
interior  of  the  test-tube  have  first  been  coated  with  collodion  contain¬ 
ing  2  vols.  per  cent,  of  castor  oil.  This  fifm  protects  the  glass  com¬ 
pletely  from  the  action  of  hydrofluoric  acid.  The  bottom  of  the  tube 
is  then  plunged  into  water  of  60°.  At  this  temperature,  the  formation 
of  silicon  fluoride  is  sufficiently  rapid  to  give  a  white  film  on  the  sur¬ 
face  of  the  drop  of  water  in  five  minutes.  M.  J.  S. 

Estimation  and  Separation  of  Calcium  in  presence  of  Phos¬ 
phoric  Acid.  K.  K.  Jarvinen  {Zeit.  anal.  Chem.,  1904,  43,  559 — 562). 
— The  estimation  of  calcium  in  presence  of  phosphoric  acid  is  liable  to 
two  sources  of  error  :  incomplete  precipitation  of  the  lime  and  con¬ 
tamination  of  the  precipitate  with  phosphoric  acid.  The  following 
mode  of  operating  gives  fairly  satisfactory  results :  the  solution, 
which  must  be  as  free  as  possible  from  ammonium  salts,  is  mixed  with 
ammonia  until  calcium  phosphate  just  begins  to  precipitate,  and  the 
precipitate  is  redissolved  by  a  drop  of  hydrochloric  acid.  The  liquid  is 
heated  to  boiling  and  poured  slowly  into  a  mixture  of  equivalent 
quantities  of  ammonium  oxalate  and  oxalic  acid.  Ammonia,  not 
stronger  than  1  per  cent.,  is  then  added  drop  by  drop  until  the  mixture 
is  alkaline  and  the  estimation  is  finished  in  the  usual  manner. 

M.  J.  S. 

Estimation  of  Calcium  Oxide  in  Burnt  Lime.  Solubility 
of  Calcium  Carbonate  in  Solutions  of  Ammonium  Nitrate. 

Georg  Berju  and  Wladtst.aus  Kosinenko  {Landw.  V er sucks- S tat., 
1904,  60,  419 — 425). — Bodenbender  and  Ihlee’s  method  for  determin¬ 
ing  calcium  oxide  in  burnt  lime  {Zeit.  Rubenzuckerind ,,  1879)  by  boiling 
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with  ammonium  nitrate  can  give  correct  results  only  under  certain 
conditions,  owing  to  the  varying  amounts  of  calcium  carbonate  dis¬ 
solved. 

It  is  found  that  calcium  carbonate  is  practically  insoluble  in  N/5 
ammonium  nitrate  when  the  mixture  of  carbonate  and  oxide  contains 
8  per  cent,  or  more  of  the  latter.  According  to  the  amount  of  carbon¬ 
ate  present  (determined  with  a  Scheibler  apparatus),  3 — 5  grams  of 
substance  are  treated  with  1  litre  of  A75  ammonium  nitrate  in  a  rotatory 
apparatus  turning  about  40  times  a  minute.  The  calcium  oxide  is 
afterwards  determined  in  the  usual  manner  in  an  aliquot  portion  of  the 
filtered  or  subsided  solution.  N.  H.  J.  M. 

Use  of  a  Rotating  Anode  in  tbe  Electrolytic  Estimation  of 
Zinc.  Leslie  II.  Ingham  (,/.  Amer.  Vhem.  *S'oc.,  1904,26,  1269 — 1283). 
— A  lengthy  investigation  as  to  the  best  and  quickest  method  of 
electrolytic  zinc  assay.  The  ore  is  oxidised  with  nitric  acid  and 
repeatedly  evaporated  with  hydrochloric  acid,  and  the  iron  is  removed 
by  a  double  precipitation  with  ammonia.  The  ammoniacal  filtrate, 
after  adding  some  more  ammonium  chloride,  is  then  submitted  to 
electrolysis,  using  a  rotating  anode  ;  for  working  details,  the  original 
paper  should  be  consulted.  Good  results  are  also  obtained  by  the  electro¬ 
lysis  of  solutions  containing  sodium  acetate  or  formate.  L.  he  K. 

Volumetric  Estimation  of  Lead.  Guido  Cervi  (Cliem.  Centr ., 
1904,  ii,  1343 — 1344  ;  from  U Industria  Chemica ,  6,  289 — 290). — A 
slight  modification  of  the  process  recommended  by  Guess  {Trans. 
Amer.  Inst .  Min.  Eng.,  1904). 

The  neutralised  solution  of  the  lead  is  acidified  with  acetic  acid, 
sodium  acetate  is  added,  the  solution  is  heated  to  boiling,  and  the 
lead  precipitated  with  standard  solution  of  potassium  dichromate. 
When  cold,  the  liquid  is  diluted  to  a  definite  volume  and  in  an 
aliquot  part  of  the  filtrate,  the  excess  of  dichromate  is  estimated  as 
usual  by  adding  dilute  sulphuric  acid  and  potassium  iodide  and  titrat¬ 
ing  the  liberated  iodine  with  standard  sodium  thiosulphate.  In  the 
presence  of  antimony  or  iron,  the  lead  should  be  first  separated  as 
sulphate,  which  is  then  dissolved  and  titrated.  L.  de  K. 

[Analysis  of]  Commercial  Lead.  Auguste  Hollard  and  L. 
Bertiaux  {Bull.  Soc.  chim,,  1904,  [iii],  31,  1124 — 1128.  Compare 
Abstr.,  1899,  ii,  523). — Five  grams  of  commercial  lead  are  dissolved  in 
86  c.c.  of  nitric  acid  of  36°  B.  previously  diluted  with  water.  The 
liquid  is  made  up  to  300  c.c.  and  the  lead  removed  as  the  peroxide, 
using  a  current  of  0*2  ampere  (compare  Abstr.,  1903,  ii,  294).  Five 
c.c.  of  sulphuric  acid  are  then  added  to  the  lead-free  liquid,  and  this  is 
evaporated  down  until  sulphuric  acid  fumes  are  copiously  evolved  •  it 
is  then  diluted  to  300  c.c.  and  the  copper  determined  electrolytieally, 
the  precautions  already  indicated  (Abstr.,  1904,  ii,  682)  being  taken 
to  obtain  a  copper  deposit  free  from  arsenic,  antimony,  or  bismuth. 
Nickel  and  zinc  are  separately  estimated  in  the  residual  liquid  by  the 
process  previously  described  (Abstr.,  1903,  ii,  335  ;  1904,  ii,  92  and 
682),  and  iron  by  titration  with  iodine  (Abstr,,  1904,  ii,  368  and  592). 
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For  the  estimation  of  arsenic  and  antimony,  a  fresh  portion  of  lead 
is  treated  with  sulphuric  acid,  and  the  arsenic  separated  by  distillation 
after  the  addition  of  ferrous  sulphate  and  hydrochloric  acid  (Abstr., 
1900,  ii,  438).  The  residual  liquid  is  placed  in  a  flask  having  the 
bottom  coated  outside  with  fireclay,  and  to  it  is  added  zinc  chloride 
solution  of  sp.  gr.  2 ;  the  antimony  chloride  is  distilled  off  in  a 
current  of  hydrogen  chloride  and  finally  estimated  electrolytically. 
From  a  hot  nitric  acid  solution  of  the  lead,  silver  is  precipitated  as  the 
chloride,  the  latter  is  dissolved  in  potassium  cyanide  solution,  and  the 
metal  determined  electrolytically.  Sulphur  is  precipitated  as  barium 
sulphate  from  a  nitro-hydrochloric  acid  solution  of  the  original 
material.  Bismuth  is  separated  as  the  basic  nitrate,  which  is  then 
converted  into  sulphide  and  freed  from  arsenic,  antimony,  and  tin  by 
means  of  ammonium  hydrosulphide,  and  is  finally  estimated  by  electro¬ 
lysis  of  a  solution  of  the  sulphate  (Abstr.,  1904,  ii,  684).  The  tin 
obtained  as  the  sulphide  in  the  separation  of  the  bismuth  is  freed  from 
antimony  by  electrolysis  in  presence  of  potassium  cyanide,  and  finally 
determined  electrolytically  in  hydrochloric  acid  solution  in  presence  of 
ammonium  oxalate.  A  tabular  statement  showing  the  composition  of 
thirteen  samples  of  commercial  lead  is  given  in  the  original. 

T.  A.  H. 

Electrolytic  Separations  possible  with  a  Rotating  Anode. 

Donald  S.  Ashbrook  (J.  Amer.  Chem.  Soc .,  1904,  26,  1283 — 1 290).  — 
A  paper  unsuitable  for  adequate  abstraction.  Working  details  are 
given  as  to  the  electrolytic  separation  of  coppter  from  aluminium,  anti¬ 
mony,  arsenic,  cadmium,  chromium,  cobalt,  iron,  lead,  magnesium, 
manganese,  nickel,  uranium  and  zinc ;  cadmium  from  aluminium, 
chromium,  cobalt,  iron,  magnesium,  manganese,  nickel  and  zinc  ;  silver 
from  aluminium.  L.  de  K. 

Electrolytic  Estimation  of  Copper.  August  Kufferath  (Zeit. 
angew.  Chem.,  1904,  17,  1785 — 1786). — About  1*5  grams  of  the  sub¬ 
stance  containing  copper  are  dissolved  in  dilute  sulphuric  acid  with  the 
aid  of  nitric  acid  ;  if  an  excess  of  the  latter  is  carefully  avoided,  there 
is  no  need  for  evaporating  to  dryness.  After  diluting  to  about 
130  c.c.,  2  grams  of  formaldehyde  are  added,  and  the  copper  is  deposited 
as  usual  by  heating  at  60 — 65°  and  using  a  current  of  2  ‘5 — 3  amperes 
and  2  volts.  Without  interrupting  the  current,  the  deposit  is  washed 
first  with  water,  then  with  alcohol,  and  finally  with  ether,  and  is  then 
dried  in  a  vacuum  over  sulphuric  acid  and  weighed.  Iron,  nickel, 
and  cobalt  are  not  deposited  in  the  presence  of  formaldehyde. 

L.  DE  K. 

Titration  of  Copper  by  Potassium  Iodide,  and  Applicability 
of  the  Method  in  presence  of  Iron  and  Arsenic.  L.  Moser 
(Zeit.  anal.  Chem.,  1904,  43,  597—616). — Both  the  original  method 
of  De  Haen  and  Bumpier  and  Low’s  modifications  (Abstr.,  1896,  ii, 
450)  are  affected  by  sources  of  error,  and  the  variation  suggested  by 
Litterscheid  (Abstr.,  1902,  ii,  531)  is  useless  in  presence  of  iron  or 
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arsenic.  The  author  has  reinvestigated  De  Haen’s  method,  employing 
thiosulphate  for  the  titration  of  the  iodine.  When  free  acids  are  absent, 
the  results  are  only  satisfactory  if  the  solutions  are  sufficiently  con¬ 
centrated,  but  in  presence  of  free  sulphuric  acid  correct  results  are 
obtained,  even  when  the  dilution  and  amount  of  free  acid  are  largely 
varied.  Hydrochloric  and  nitric  acids  as  acidifying  agents  are 
inadmissible,  but  acetic  acid  may  be  used.  Although  the  action  of 
potassium  iodide  on  a  cupric  salt  indubitably  consists  at  first  in  the 
formation  of  cupric  iodide,  in  the  presence  of  free  acid  the  decomposi¬ 
tion  into  cuprous  iodide  and  free  iodine  is  so  rapid  and  complete  that 
titration  may  be  commenced  two  minutes  after  making  the  mixture ; 
a  delay  of  ten  minutes  does  not  materially  affect  the  results,  but  after 
an  hour  higher  numbers  are  obtained.  The  following  is  the  form  in 
which  the  process  is  recommended  :  the  copper  solution  (50  c.c.  con¬ 
taining  about  0*  15  gram  of  copper  as  sulphate)  is  placed  in  a  300  c.c. 
stoppered  bottle  ;  5  c.c.  of  10A  sulphuric  acid  and  2  grams  of  solid 
potassium  iodide  are  added  and  the  bottle  is  shaken  for  two  minutes. 
The  free  iodine  is  then  titrated  with  Nj  10  thiosulphate,  adding  starch 
when  near  the  end. 

To  render  the  method  applicable  in  presence  of  iron  and  arsenic,  the 
solution  of  the  metals  (as  sulphates)  is  treated  with  an  excess  of 
sodium  pyrophosphate  sufficient  to  redissolve  the  precipitate  at  first 
formed.  If  the  original  solution  contained  free  sulphuric  acid,  some 
sodium  acetate  is  added,  then  4 — 5  grams  of  potassium  iodide  and 
5 — 10  c.c.  of  80  per  cent,  acetic  acid.  In  these  circumstances,  the 
copper  alone  liberates  iodine,  but  to  obtain  good  results  it  is  advisable 
to  avoid  dilution  as  far  as  possible,  wherefore  solid  sodium  pyro¬ 
phosphate  should  be  used  for  the  precipitation,  and  if  the  amount  of 
iron  exceeds  that  of  copper  by  more  than  one-third,  the  quantity  of 
potassium  iodide  should  be  increased  ;  a  somewhat  longer  time  (15 
minutes)  is  allowed  before  titrating,  and  the  thiosulphate  run  in  very 
slowly.  M.  J.  S. 


Detection  and  Estimation  of  Minute  Quantities  of  Mercury. 

Constantin  Zengelis  (Zeit.  anal ,  Chem .,  1904,  43,  544 — 547). — For 
the  detection  of  mercury  in  urine,  the  urine  is  feebly  acidified  with 
hydrochloric  acid  and  left  in  contact  for  12  hours  with  a  spiral  of 
copper  and  platinum  wires.  The  spiral  is  then  washed  with  dilute 
sodium  hydroxide,  water,  alcohol,  and  ether,  and  dried  completely  over 
sulphuric  acid.  It  is  then  thrust  to  the  bottom  of  a  narrow  test-tube, 
the  upper  part  of  which  is  moistened  with  a  solution  of  iodine  in 
anhydrous  ether.  Holding  the  tube  horizontally,  the  coil  is  heated, 
and  the  evolved  mercury  vapour  is  arrested  by  the  ring  of  iodine 
solution  and  converted  into  mercuric  iodide.  Complete  absence  of 
water  is  indispensable  :  0*2  milligram  of  mercury  can  be  detected  in 
200 — 300  c.c.  of  urine.  For  quantitative  estimation,  the  urine  is 
boiled  with  an  excess  of  sodium  hydroxide  and  a  little  of  a  reducing 
sugar.  The  phosphate  precipitate  is  dissolved  in  nitric  acid  and  the 
solution  electrolysed  at  40 — 50°  with  a  weighed  piece  of  platinum  foil 
as  cathode.  M.  J.  8. 
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Detection  and  Estimation  of  Traces  of  Mercury  in  Urine 
with  the  aid  of  the  Nernst  Balance.  Ernst  Janecke  (Zeit.  anal . 
Chem.y  1904,  43,  547 — 552). — It  is  often  desirable  to  be  able  to 
estimate  with  accuracy  quantities  of  mercury  not  exceeding  0*5  mg. 
per  litre  of  urine.  The  use  of  the  Nernst  balance  (Abstr.,  1903,  ii, 
371)  enables  this  to  be  done  with  250  e.c.  of  the  urine.  The  organic 
matter  is  destroyed  by  heating  the  urine  with  potassium  chlorate  and 
hydrochloric  acid,  and  the  mercury  is  then  precipitated  on  a  spiral 
of  clean  copper  wire.  The  spiral  is  dried  and  strongly  heated  in  a 
test-tube  which  has  been  drawn  out  to  a  capillary  at  the  open  end. 
The  mercury  is  thus  collected  in  the  capillary  tube.  This  is  then 
crushed  under  a  mixture  of  nitric  and  sulphuric  acids,  and,  after 
heating  to  dissolve  the  mercury,  a  little  potassium  sulphate  is  added, 
and  the  solution,  measuring  10  c.c.,  is  electrolysed  with  a  coil  of  gold 
wire  as  cathode  and  a  spiral  of  platinum  wire  as  anode.  These  coils 
are  conveniently  kept  from  contact  during  the  electrolysis  by  placing 
one  inside  and  the  other  outside  a  short  glass  tube  open  at  both  ends. 
The  gold  wire  is  weighed  before  and  after  the  electrolysis  by  substi¬ 
tuting  it  for  the  scale-pan  of  the  Nernst  balance.  Since  the  gold  absorbs 
hydrogen  during  the  electrolysis,  a  correction  is  made  by  inserting  into 
the  circuit  a  second  similar  coil  in  a  cell  free  from  mercury.  The 
actual  presence  of  mercury  on  the  gold  should  be  confirmed  by 
expelling  it  into  a  capillary  tube  containing  a  trace  of  iodine.  The 
author  has  succeeded,  by  this  method,  in  detecting  0*01  mg.  of  mercury 
which  had  been  added  to  two  litres  of  urine.  M.  J.  S. 

A  Modified  Form  of  the  Persulphate  Method  of  Estimating 
Manganese  in  Iron  and  Steel.  H.  Procter  Smith  ( Chem .  News , 
1904,  90,  237). — The  following  modification  of  this  process  is  described  : 
0  ‘2  gram  of  the  sample,  and  the  same  weight  of  a  steel  containing  a 
known  quantity  of  manganese  are  both  placed  in  test-tubes  and  each 
gently  heated  with  10  e.c.  of  nitric  acid  of  sp.  gr.  1*2  until  dissolved. 
The  solutions  are  boiled  to  expel  red  fumes,  and  10  c.c.  of  silver  nitrate 
solution  (1*7  grams  per  litre)  and  about  1  gram  of  ammonium  per¬ 
sulphate  are  added.  After  heating  until  the  latter  is  nearly  dissolved, 
the  sides  of  the  tubes  are  washed  down  with  water  and  the  contents 
cooled.  The  perfectly  cold  pink  solutions  are  then  transferred  to  china 
basins  and  titrated  with  sodium  arsenite  solution.  The  latter  is  pre¬ 
pared  by  dissolving  5  grams  of  arsenious  oxide  and  15  grams  of  sodium 
hydrogen  carbonate  in  250  c.c.  of  boiling  water  and  diluting  to  1  litre. 
Forty  c.c,  of  this  solution  diluted  to  500  c.c.  form  the  titration  solution, 
which,  for  each  set  of  analyses,  must  be  standardised  on  a  steel  con¬ 
taining  a  known  quantity  of  manganese.  W.  P.  S. 

Volumetric  Estimation  of  Iron.  Nazareno  Tarugi  and  S. 
Silvatici  (Chem.  Centr .,  1904,  ii,  1341 — 1342  ;  from  Boll.  Chim.  Farm ., 
43,  637  — 641). — The  solution,  which  must  contain  the  iron  in  the  ferric 
state,  is  carefully  neutralised  with  sodium  hydroxide,  and  after  adding 
some  potassium  thiocyanate  the  liquid  is  titrated  with  Nj  10  potassium 
oxalate  until  the  colour  changes  to  yellowish-green.  One  c.c.  of  the 
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oxalate  solution  =  0*00186673  gram  of  metallic  iron.  It  is  advisable 
to  make  a  blank  expeiument  using  5  c.c.  Nj  10  ferric  chloride. 

L.  de  K. 

Colorimetric  Estimation  of  Iron  in  Blood.  Adolf  Jolles 
{Zeit.  anal.  Chem .,  1904,  43,  537 — 539). — The  author's  most  recent 
modification  of  his  original  method  (Abstr.,  1897,  ii,  126)  consists  in 
comparing  the  colour  of  the  iron  solution  obtained  from  0'05  c.c.  of 
blood  with  that  of  the  glass  wedge  of  Fleischl’s  hsemometer,  and  he 
regards  the  apparatus  for  this  form  of  estimation,  to  which  he  gives 
the  name  “  clinical  ferrometer,”  as  the  simplest  and  most  convenient 
for  clinical  purposes  (compare  Oerum,  Abstr.,  1904,  ii,  449).  Whereas, 
in  general,  the  percentage  of  iron  in  the  blood  is  proportional  to  that 
of  the  haemoglobin,  in  many  pathological  conditions,  such  as  anaemia, 
icterus,  &c.,  the  relation  undergoes  a  marked  alteration.  M.  J.  S. 

Analysis  of  Commercial  Tin  and  its  Alloys.  Auguste  Hollard 
and  L.  Bertiaux  {Bull.  Soc.  chim.,  1904,  [iii],  31,  1128 — 1131). — A 
complete  scheme  for  the  analysis  of  commercial  tin  is  given.  Arsenic 
is  determined  by  distillation  with  hydrochloric  acid  and  ferrous 
sulphate,  the  distillate  being  titrated  with  iodine  (Abstr.,  1900,  ii,  438). 
The  copper,  bismuth,  and  lead  are  separated  from  the  tin  by  precipita¬ 
tion  as  sulphides  in  presence  of  ammonium  sulphide,  and  the  bismuth 
and  lead  from  copper  by  precipitation  as  sulphides  in  presence  of 
ammonia  and  potassium  cyanide.  Finally,  the  lead  and  bismuth  are 
separated  and  estimated  electrolytically  as  already  described  (Abstr., 
1904,  ii,  684).  Antimony  is  estimated  by  dissolving  1  gram  of  the  tin 
in  nitro -hydrochloric  acid,  evaporating  down  repeatedly  with  hydro¬ 
chloric  acid,  adding  a  little  sodium  hydroxide  to  the  residue,  and  electro¬ 
lysing  under  the  conditions  previously  described  (Abstr.,  1903,  ii,  455). 
For  the  estimation  of  copper  and  sulphur,  5  grams  of  tin  are  treated 
with  nitric  acid  and  the  whole  evaporated  to  dryness ;  the  residue  is 
washed  thoroughly  with  water  containing  a  little  nitric  acid,  and  in 
these  washings  the  copper  is  estimated  electrolytically  and  the  sulphur 
by  precipitation  as  barium  sulphate.  For  lead-tin  alloys,  1  gram  of  the 
alloy  is  treated  with  50  c.c.  of  nitric  acid  (water  should  be  added  if 
the  alloy  is  rich  in  lead)  in  presence  of  10  grams  of  copper.  The 
liquid  is  diluted  to  3o0  c.c.  and  warmed  to  cause  the  tin  oxide  to 
agglomerate.  When  cold,  the  lead  is  estimated  electrolytically  as  the 
peroxide  (Abstr.,  1899,  ii,  523;  1904,  ii,  294);  to  obtain  the  last 
traces  of  lead,  the  anode  should  be  withdrawn  when  the  greater  part  of 
the  lead  has  been  deposited,  and  the  mixture  shaken  and  left  in  a  warm 
place  for  a  time.  The  anode  should  then  be  replaced  and  the  electro¬ 
lysis  continued.  T.  A.  H. 

Estimation  and  Separation  of  Gold  in  the  Electrolytic  Way. 
Sarah  P.  Miller  (J.  Amer.  Chem.  Soc.,  1904,  20,  1255 — 1269). — A 
lengthy  article,  unsuitable  for  adequate  abstraction,  showing  the 
conditions  under  which  gold  can  be  satisfactorily  separated  from  iron, 
cadmium,  silver,  zinc,  cobalt,  nickel,  and  copper.  The  gold  is  deposited 
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from  solutions  containing  either  potassium  cyanide,  phosphoric  acid,  or 
sodium  sulphide.  L..  de  K. 

Inadmissibility  of  Soap  for  Estimating  Hardness  of  Ferru¬ 
ginous  Water.  A.  Gawalowski  (Zeit.  anal .  Chem.,  1904,  43, 
533 — 536). — A  sample  of  well-water  containing  0*036  gram  of  ferrous 
oxide  per  litre  in  the  form  of  sulphate  gave,  on  titration  with  soap 
solution,  results  widely  at  variance  with  the  amounts  of  calcium  and 
magnesium  estimated  gravimetrically,  neither  could  concordance  be  es¬ 
tablished  by  including  in  the  calculation  the  amount  of  soap  consumed 
by  the  iron  present.  An  attempt  to  titrate  with  soap,  after  the  removal 
of  the  iron  by  potassium  ferrocyanide,  also  failed  to  give  a  satisfactory 
result.  M.  J.  S. 

Estimation  of  Ammonia  and  Proteid-Nitrogen  in  Waters. 
Jean  Effront  (Chem.  Centr .,  1904,  ii,  1253 — 1254;  from  Mon.  Sci., 
[iv],  18,  669 — 674). — An  accurately  titrated  solution  of  bleaching 
powder  is  mixed  with  a  definite  volume  of  the  sample  of  water  to  be 
tested,  and  the  loss  in  active  chlorine  represents  the  nitrogen  of  the 
ammonia  and  proteids.  The  experiment  is  then  repeated  with  water 
from  which  the  ammonia  has  been  expelled  by  evaporation  with  sodium 
hydroxide ;  the  result  is  the  proteid-nitrogen  only. 

The  active  chlorine  is  estimated  by  adding  excess  of  sodium  arsenite 
and  titrating  the  excess  with  standard  iodine.  L.  de  K. 

Addenda  to  Simple  Method  for  Decarbonising  Substances. 
Estimations  in  the  Decarbonised  Product.  Albert  Neumann 
(Zeit.  'physiol.  Chem.,  1904,  43,  32—36.  Compare  Abstr.,  1903,  ii, 
243). — Further  manipulative  details  are  given  for  the  processes  and 
estimations  already  described.  J.  J.  S, 

Alkaloid  Reactions.  IV.  Morphine.  C.  Reichard  (Chem.  Zeit., 
1904,28,  1102 — 1105.  Compare  Abstr.,  1904,  ii,  791,  992). — The 
author  communicates  a  new  reaction  for  morphine  which  is  quite 
characteristic.  If  morphine  is  gently  warmed  with  strong  sulphuric 
acid  containing  some  arsenious  or  arsenic  acid,  an  intense  and  per¬ 
manent  purple  coloration  is  developed.  In  practice,  it  is  best  to  make  a 
solution  of  arsenious  acid  in  strong  aqueous  sodium  hydroxide ;  to  this 
may  be  added  first  the  morphine  and  then  an  excess  of  very  strong 
sulphuric  acid. 

Morphine  is  also  coloured  red  by  antimonious  chloride  without  using 
sulphuric  acid.  Stannous  chloride  in  conjunction  with  sulphuric  acid 
also  causes  the  reaction.  L.  de  K. 

Mechanical  Analysis  of  Soils  and  Sub-soils  by  Centrifugal 
Action;  with  Notes  on  Treatment  of  Samples.  J.  R.  Kilroe 
(Econ.  Proc.  Roy.  Dublin  Soc .,  1904,  1,  223 — 230). — A  centrifugal 
apparatus  is  described  by  means  of  which  mechanical  separations  can 
be  made  rapidly  and  with  considerable  accuracy.  The  amount  of  soil 
employed  for  a  determination  is  20 — 30  grams,  and  very  little  distilled 
water  is  required.  N.  H.  J.  M. 
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Enhanced  Lines  of  Titanium,  Iron,  and  Chromium  in  the 
Fraunhoferic  Spectrum.  Sir  J.  Norman  Lockyer  and  F.  E. 
Baxandall  ( Proc .  Roy,  Soc.,  1904,  74,  255 — 267). — The  contents  of 
this  paper  are  summarised  as  follows.  The  enhanced  lines  of  titanium 
and  iron  are  practically  all  represented  in  the  Fraunhofer  spectrum, 
but  in  some  cases  the  corresponding  solar  lines  are  compound  and  only 
partly  due  to  one  or  other  of  these  metals.  The  corresponding  solar 
lines  are,  generally  speaking,  comparatively  weak  ones,  The  majority 
of  the  chromium  enhanced  lines  occur  in  the  solar  spectrum,  although 
some  appear  to  be  missing.  Some  of  the  Fraunhofer  lines  correspond 
with  metallic  lines  special  to  the  spark  spectrum,  and  lacking  in  the 
arc,  and  probably  for  this  reason  they  were  left  unorigined  by 
Rowland.  J.  C.  P. 

Spectrum  Regularities  and  the  Atomic  Weight  of  Radium. 

George  Rudorf  (Zeit.  physikal.  Chem .,  1904,  50,  100 — 110.  Compare 
Runge  and  Precht,  Abstr.,  1903,  ii,  346  ;  Watts,  Abstr.,  1904,  ii,  720). 
— The  author  finds  that  frequency  differences  (« d )  and  atomic  weights 
(A)  are  not  exactly  related  according  to  the  equation  d/An  —  const.  • 
hence  the  formula  logA  =  a  4-  b  log  d  is  not  exactly  valid,  and  any  con- 
siderable  extrapolation  based  on  the  straight  line  formula  may  lead  to 
error.  It  is  shown  that  certain  graphical  relationships  exist  between 
the  values  of  A  and  100 d/A2,  which  permit  of  the  calculation  of  d  for 
other  elements.  The  value  225  should  for  the  present  be  taken  as  the 
atomic  weight  of  radium.  J.  C.  P. 

Racemism.  Giuseppe  Bruni  ( Atti  R.  Accad.  Lincei ,  1904,  [v], 
13,  ii,  373 — 381.  Compare  Bruni  and  Finzi,  this  vol.,  ii,  2  ;  Bruni 
and  Padoa,  Abstr.,  1902,  i,  343). — The  freezing-point  surface  and  the 
course  of  the  isotherms  of  solutions  of  mixed  optical  isomerides  give  a 
clue  to  the  molecular  condition  of  the  dissolved  substances  and  indicate 
the  existence  or  non-existence  of  racemic  molecules  in  the  liquid.  On 
adding  to  a  jp-xylene  or  ethylene  bromide  solution  of  methyl  diacetyl- 
tartrate  increasing  quantities  of  methyl  diacetylracemate,  it  is  found 
that  the  freezing-point  depressions  are  always  less  than  the  normal 
values ;  the  molecular  weights  are  hence  abnormally  great,  so  that 
there  must  be  a  certain  number  of  undissociated  racemic  molecules  in 
solution.  The  abnormality  diminishes  as  the  concentration  of  the 
racemic  compound  increases,  which  must  be  attributed  to  the  fact  that 
the  excess  of  the  diacetyl  tartrate  undergoes  a  continuous  relative 
decrease,  its  influence  in  retarding  the  dissociation  thus  becoming  less. 
If  temperatures  are  taken  as  oi'dinates  and  total  concentrations  as 
abscissae,  the  freezing  points  of  the  solutions  of  methyl  diacetyl  tartrate 
and  diacetylracemate  and  the  cryohydrate  point  of  the  mixed  solutions 
lie  on  a  straight  line,  if  the  racemic  compound  undergoes  complete 
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dissociation  in  the  solution ;  where  there  is  partial  racemisation,  this 
is  no  longer  the  case.  The  three  dimensional  curves,  obtained  with 
the  concentrations  of  the  cl-  and  /-compounds  and  the  temperature  as 
co-ordinates,  also  have  different  forms  for  the  cases  where  there  is 
partial  racemisation  and  complete  dissociation. 

Methyl  diacetylracemate  also  exists  partially  non-dissociated  in 
solution  in  diphenylmethane  or  naphthalene,  in  the  latter  solvent  at 
temperatures  as  high  as  80°.  The  freezing-point  constant  for  diphenyl- 
methane  is  71,  and  not  67  as  was  stated  by  Eijkman  (Abstr.,  1890, 
324).  Ethyl  r-dibromophenylpropionate  is  partially  non-dissociated 
in  naphthalene  solution  in  presence  of  the  cZ-compound.  T.  H.  P. 

Possibility  of  Resolving  Racemic  Compounds  by  Circularly 
Polarised  Light.  The  Primary  Production  of  Optically  Active 
Substances.  Alfred  Byk  (Zeit.  physikal.  Ghem .,  1904,  49,  641 — 687  ; 
Bei\}  1904,  37,  4696 — 4700). — As  a  starting  point,  Cotton’s  experi¬ 
ment  is  taken,  according  to  which  the  d-  and  /-components  of  Fehling’s 
solution  possess  different  coefficients  of  optical  absorption  for  circularly 
polarised  light  of  definite  sign.  It  can  also  be  shown  that  the  positions 
of  the  maxima  of  optical  absorption  and  of  photochemical  sensitiveness 
coincide,  and  the  conclusion  is  drawn  that  the  extent  of  decomposition 
of  these  sensitive  compounds  in  circularly  polarised  light  is  not  the 
same  for  each.  On  the  strength  of  Ostwald’s  work  on  the  independent 
optical  absorption  of  the  ions  in  dilute  solution,  the  author  draws  the 
further  conclusion  that  this  difference  of  sensitiveness  persists  in  the 
inactive  Fehling  solution,  and  must  therefore  result  in  this  solution 
gradually  becoming  active  under  the  decomposing  influence  of  circularly 
polarised  light.  For  the  details  of  each  step  in  this  Indirect  proof, 
reference  must  be  made  to  the  original. 

The  extensive  occurrence  of  optically  active  compounds  in  nature 
may  thus  be  referred  to  the  production  in  excess  of  one  kind  of  circu¬ 
larly  polarised  light  at  the  earth’s  surface.  This  result  is  reached  by 
the  reflection  of  the  plane  polarised  rays  of  sunlight  from  the  surface 
of  the  sea,  assisted  by  the  influence  of  the  earth’s  magnetism. 

Incidentally  it  was  found  that  the  same  effect  was  produced  by 
d-  and  by  /-circularly  polarised  light  on  sensitive,  optically  active 
photographic  preparations  (silver  tartrate  paper  and  silver  bromide 
plates  sensitised  with  chlorophyll).  The  progressive  dissociation  with 
dilution  of  a  racemic  salt  was  followed  in  the  case  of  Fehling’s  solution, 
and  it  was  shown  that  the  production  of  the  racemic  salt  obtained  by 
mixing  d-  and  /-Fehling’s  solutions  is  accompanied  by  a  change  of 
colour.  J.  C.  P. 

Formation  of  Salts  in  Solution,  especially  in  the  Case  of 
Substances  Exhibiting  Tautomerism  (Pseudo-acids,  Pseudo¬ 
bases).  I.  Julius  W.  Bruhl  and  Heinrich  Schroder  (Zeit. physikal. 
Chem.t  1904,  50,  1 — 42). — Full  details  are  given  of  the  spectrochemical 
investigation  of  the  esters  of  camphorcarboxylic  acid  and  the  sodium 
derivatives  formed  from  these.  The  chief  conclusions  arrived  at  have 
already  been  reported  (Abstr.,  1904,  i,  646  arid  969).  As  a  further 
and  secondary  result  of  the  investigation,  following  from  observations 
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made  on  the  variation  of  the  specific  refraction  of  sodium  in  methyl 
and  ethyl  alcohols  and  its  constancy  in  amyl  alcohol  (see  Abstr.,  1904, 
i,  969),  it  seems  that  the  value  of  the  specific  refraction  for  the  sodium 
ion  is  12 — 15  per  cent,  less  than  the  value  for  sodium  in  an  unionised 
compound.  J.  C.  P. 

Luminescope  for  Comparing  Substances  under  the  Influ¬ 
ence  of  Radium  Rays.  C.  S.  Stanford  Webster  (/.  Sac,  Chem . 
Ind,y  1904,  23,  1185 — 1186). — The  instrument  has  been  designed 
to  facilitate  the  comparison  of  different  substances  in  regard  to  their 
“  glow and  scintillating  power  under  the  influence  of  radium 
rays.  It  resembles  the  spinthariscope,  but  the  draw  tube  with  the 
system  of  lenses  is  mounted  on  one  side  of  a  circular  metal  box  which 
contains  a  metal  disc  carrying  four  screens.  By  turning  a  handle,  the 
disc  can  be  rotated  and  the  screens  brought  into  position  under  the 
observation  tube  as  required.  One  of  the  screens  is  temporarily  fixed 
by  wire-spring  clips  and  can  be  replaced  at  will.  H.  M.  D. 

Induced  Radioactivity.  Karl  A.  Hofmann,  L.  Gonder,  and 
Yalentin  Wolfl  (Ann.  Physik ,  1904,  [iv],  15,  615 — 632.  Compare 
Abstr.,  1902,  ii,  261,  397  \  1903,  ii,  402). — Although  a  uranium  salt 
can  be  separated  into  a  more  and  a  less  active  portion,  the  two  por¬ 
tions  finally  exhibit  the  same  activity  (compare  Becquerel,  Abstr., 
1902,  ii,  117),  so  that  uranium  is  itself  a  radioactive  element.  When 
small  quantities  of  salts  of  other  metals  are  dissolved  in  concentrated 
solutions  of  uranium  nitrate,  and,  after  a  few  weeks,  are  separated 
from  the  uranium  by  chemical  methods,  the  precipitated  sulphate,  sul¬ 
phide,  ,  or  oxalate,  as  the  case  may  be,  is  found  to  have  an  induced 
radioactivity,  which  gradually  disappears.  The  degree  of  activity  of  the 
precipitate  depends  on  the  nature  of  the  inactive  metal  it  contains  ; 
thus  the  activity  transmitted  to  lead  and  bismuth  sulphides  is  much 
greater  than  that  transmitted  under  similar  conditions  to  the  sulphides 
of  palladium,  platinum,  and  mercury.  When  two  inactive  metals 
acquire  an  induced  activity  from  the  same  uranium  solution,  their 
relative  activity  is  independent  of  the  order  in  which  they  have  been 
separated  from  the  solution.  When  the  metals  are  arranged  according 
to  the  relative  activity  induced  under  the  above  conditions,  the  order 
is  roughly  the  same,  whether  uranium  or  radium  is  used  as  the  inducing 
agent,  but  is  quite  different  when  radiolead  or  radiobismuth  is  the 
inducing  agent.  For  iridium,  palladium,  rhodium,  and  platinum  are 
distinguished  by  the  marked  activity  which  is  induced  in  them  by 
radiolead.  The  chloride  in  each  case  was  kept  for  three  weeks  in 
common  solution  with  radiolead  chloride,  and  then  the  metal  was  pre¬ 
cipitated  by  formaldehyde  or  hydroxylamine.  The  a-activity  thus 
induced  on  these  metals  is  removed  on  ignition  at  a  bright  red  heat, 
but  the  /^-activity  is  only  slightly  diminished  by  that  treatment.  This 
observation  leads  to  the  suggestion  that  the  a-activity  is  occluded,  but, 
in  conflict  with  this  view,  it  has  been  shown  for  platinum  that  the 
activity  of  the  metal  is  not  greater  than  that  of  the  sulphide  obtained 
by  precipitation  from  the  same  radiolead  solution.  At  the  ordinary 
temperature,  the  induced  /3-activity  disappears  more  rapidly  than  the 
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a-activity.  When  the  metals  palladium,  iridium,  and  silver  (platinum 
and  gold  in  a  less  degree)  in  the  solid  form  have  been  immersed  for 
several  days  in  an  active  lead  chloride  solution,  obtained  from  pitch¬ 
blende  and  kept  at  60°,  they  exhibit  marked  radioactivity.  When 
active  bismuth  salts  prepared  from  pitchblende  are  used  as  inducing 
agents  in  the  manner  previously  described,  they  lose  their  own  activity 
and  do  not  regain  it,  in  contrast  to  the  radiolead  preparations.  The 
process  of  induction  is  supposed  to  consist  in  the  emission  of  particles 
from  the  primarily  active  substance,  those  particles  adhering  then  to 
the  atoms  and  ions  which  are  susceptible  to  the  induction.  J.  C.  P. 

Action  of  Radium  Rays  on  Caoutchouc.  Rudolf  Ditmar 
( Chem .  Centr .,  1904,  ii,  1652 — 1653  j  from  Gummi-Zeit .,  19,  3 — 4. 
Compare  Abstr.,  1904,  i,  757). — The  power  of  radium  rays  of  pene¬ 
trating  caoutchouc  has  been  examined  by  Madame  Curie’s  radiographic 
method.  A  “ concentrated ”  preparation  of  de  Haen’s  radium  barium 
bromide  was  used,  but  the  action  of  this  substance  was  not  sufficiently 
powerful  to  induce  radioactivity  in  the  caoutchouc  itself.  The  follow¬ 
ing  conclusions  have  been  derived  from  the  results  of  the  experiments 
of  the  author  and  the  investigations  of  Madame  Curie.  The  radium 
rays  (y-rays)  penetrate  both  crude  and  vulcanised  rubber,  but  the 
former  more  readily  than  the  latter,  probably  owing  to  its  porosity. 
Caoutchouc  itself  may  be  rendered  radioactive  (Madame  Curie).  The 
loss  of  activity  of  caoutchouc  in  air  does  not  take  place  in  accordance 
with  the  law  which  usually  obtains  for  solids.  E.  W.  W, 

Variation  of  the  Resistance  of  Bismuth  in  a  Feeble 
Magnetic  Field.  C.  Carpini  ( Nuovo  Cirri.,  1904,  [v],  8, 

171 — 186). — The  variation  of  the  resistance  of  bismuth  in  both  feeble 
and  strong  magnetic  fields  is  a  hyperbolic  function  of  the  strength  of 
field,  and  is  also  a  sine  function  of  the  angle  made  by  the  coil  of  bis¬ 
muth  with  the  lines  of  force.  £4o  hysteresis  phenomena  were  observed 
on  changing  the  strength  of  field.  When  an  alternating  current  is  em¬ 
ployed,  the  change  of  resistance  is  far  smaller  than  with  the  corre¬ 
sponding  direct  current.  The  curves  appear  to  depend  in  a  very  com¬ 
plicated  manner  on  the  amplitude  and  period  of  the  alternating 
current.  T.  H.  P. 

Electric  Conductivity  of  Phosphorus  Emanation  and  of 
Freshly  Prepared  Gases.  Eugene  Bloch  (Ann.  Chim.  Phys .,  1905, 
[viii],  4,  25 — 144.  Compare  Abstr.,  1903,  ii,  206  ;  1904,  ii,  117). — 
The  electric  conductivity  of  dry  air  which  has  passed  over  phosphorus 
or  of  freshly  prepared  gases  (such  as  hydrogen  or  carbon  dioxide  ob¬ 
tained  by  the  action  of  acid  on  metals  or  marble  respectively)  is  in 
each  case  due  to  the  same  cause,  namely,  the  presence  of  ions  which 
differ  in  their  mobility  and  their  coefficient  of  recombination  from  the 
ordinary  ions.  M.  A.  W. 

Electrolytic  Conductivity  of  Colloidal  Solutions.  G.  E. 

Malfitano  ( Comjot .  rend .,  1904,  139,  1221 — 1223). — Carefully  purified 
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colloidal  solutions  have  an  electrolytic  conductivity  greater  than  that 
of  water  ;  this  is,  however,  due  to  the  small  quantity  of  soluble  electro- 
lytes  unavoidably  present  in  such  solutions,  and  not  to  the  colloidal 
granules  themselves,  which  appear  to  be  without  electric  charge,  for 
the  clear  liquid  obtained  after  filtering  a  colloidal  solution  through  a 
collodion  membrane  has  the  same  electrolytic  conductivity  as  the 
original  solution  or  the  residual  liquid  rich  in  colloidal  granules ;  thus 
a  solution  of  ferric  chloride,  which  had  been  heated  to  100°  and  con¬ 
tained  0*371  per  cent,  of  chlorine  and  0*132  per  cent,  of  iron,  had 
h  —  0*02301,  the  clear  colourless  filtrate  contained  0*367  per  cent,  of 
chlorine  and  0*077  per  cent,  of  iron,  and  had  k  —  0*02299,  and  the 
residual  colloidal  liquid  contained  0*380  per  cent,  of  chlorine,  0182 
per  cent,  of  iron,  and  had  k  —  0*02273,  and  similar  results  were 
obtained  with  colloidal  solutions  of  arsenic  pentasulpbide,  or  white  of 
egg.  M.  A.  W. 

Conductivities  of  Certain  Electrolytes  in  Water,  Methyl 
and  Ethyl  Alcohols,  and  Mixtures  of  these  Solvents. 
Relation  between  Conductivity  and  Viscosity.  Harry  C.  Jonfs 
and  Charles  G.  Carroll  (Amer.  Chem.  J.,  1904,  32,  521 — 583. 
Compare  Jones  and  Lindsay,  Abstr.,  1903,  ii,  55). — The  conductivity 
of  cadmium  iodide  has  been  determined  at  0°  and  25°  in  water,  methyl 
and  ethyl  alcohols,  and  mixtures  of  water  with  each  of  these  alcohols. 
The  determinations  were  made  at  dilutions  varying  from  16  to  256. 
The  results  show  that  cadmium  iodide  does  not  exhibit  a  minimum  in 
mixtures  of  methyl  alcohol  and  water  at  25°,  but  that  a  minimum 
appears  at  0°  in  a  mixture  containing  75  per  cent,  of  the  alcohol  at 
concentrations  of  not  less  than  64,  but  disappears  at  greater  dilutions. 
In  mixtures  of  ethyl  alcohol  and  water  at  25°,  no  minimum  is 
observed. 

Determinations  of  the  conductivity  of  sodium  iodide  at  0°  and  25° 
in  water  and  in  methyl  alcohol  of  25,  50,  and  75  per  cent,  strength 
have  shown  that  a  minimum  is  exhibited,  but  is  more  pronounced  at 
0°  than  at  25°.  At  25°,  a  minimum  occurs  in  75  per  cent,  methyl 
alcohol  at  a  concentration  of  32,  but  beyond  this  dilution  the  minima 
are  only  observed  in  the  50  per  cent,  mixture.  At  0°,  the  minimum 
appears  in  the  50  per  cent,  mixture  only. 

The  conductivity  of  solutions  of  calcium  nitrate  in  water,  methyl 
alcohol,  ethyl  alcohol,  and  mixtures  of  each  of  these  alcohols  with 
water  was  determined  at  0°  and  25°,  but  in  no  case  was  a  minimum 
observed. 

Determinations  of  the  conductivity  of  hydrogen  chloride  in  methyl 
alcohol  of  50,  69*75,  90,  and  100  per  cent,  strength  gave  results  which 
show  that  in  each  case  the  molecular  conductivity  decreases  as  the 
concentration  increases.  In  the  69*75  per  cent,  mixture,  a  maximum 
is  obtained  both  at  0°  and  25°.  In  the  90  per  cent,  mixture,  the 
results  are  regular,  and  a  limiting  value  is  reached  at  a  dilution  of 
157*67.  It  is  found  that  hydrochloric  acid  shows  a  minimum  both  in 
the  69*75  and  the  90  per  cent,  mixtures.  At  25°,  the  minimum 
appears  at  a  dilution  178*75,  and  at  0°  it  appears  at  all  dilutions. 

The  conductivity  of  sodium  acetate  in  acetic  acid  of  25,  50,  75,  and 
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100  per  cent,  strengths  was  determined  at  25°,  but  the  results  were 
irregular  and  led  to  no  definite  conclusions. 

The  dissociation  of  potassium  iodide,  sodium  iodide,  ammonium 
bromide,  ammonium  iodide,  and  lithium  nitrate  in  50  per  cent,  methyl 
alcohol  was  calculated  from  conductivity  determinations.  In  the  case 
of  potassium  and  sodium  iodides,  it  was  found  that  the  dissociation  is 
greater  in  the  mixture  of  methyl  alcohol  and  water  than  in  either  of 
the  pure  solvents,  and  that  the  dissociation  of  potassium  bromide  is 
greater  in  the  mixture  than  in  pure  water. 

The  dissociation  of  hydrochloric  acid  in  methyl  alcohol  of  69*75  per 
cent,  strength  is  also  greater  than  in  water  at  the  corresponding 
dilution,  but  this  is  not  the  case  for  the  90  per  cent,  alcohol. 

The  dissociation  of  potassium  and  sodium  iodides  in  water,  methyl 
alcohol,  and  ethyl  alcohol  is  found  to  agree  quantitatively  with  the 
hypothesis  of  Dutoit  and  Aston  (Abstr.,  1897,  ii,  456). 

It  is  suggested  that  the  greater  dissociation  found  in  the  50  per 
cent,  mixture  of  methyl  alcohol  and  water  is  due  to  the  presence  of  a 
hydrate,  CH3* OH, 3H20,  formed  by  the  association  of  four  simple  mole¬ 
cules,  whereas  in  water  the  number  of  molecules  associated  with  one 
another  at  the  ordinary  temperature  is  less  than  four. 

An  explanation  has  been  suggested  by  Jones  and  Lindsay  ( loc .  cit.) 
to  account  for  the  occurrence  of  the  minimum  point  in  the  conductivity 
values.  It  is  now  shown,  however,  that  this  explanation  is  not  alto¬ 
gether  satisfactory,  and  that  the  decrease  in  the  conductivity  of 
electrolytes  in  binary  mixtures  of  various  alcohols  and  water,  some¬ 
times  accompanied  by  a  minimum  conductivity,  is  due  mainly  to  a 
diminution  in  the  fluidity,  produced  on  mixing  the  solvents,  and  the 
consequent  decrease  in  ionic  mobility. 

The  hypothesis  of  Kohlrausch  (Abstr.,  1903,  ii,  403)  that  each  ion 
is  invested  with  an  atmosphere  of  the  solvent  of  considerable  thickness 
is  shown  to  be  true  in  the  case  of  binary  electrolytes,  not  only  in 
aqueous  solutions,  but  also  in  methyl  and  ethyl  alcohols. 

The  relation  between  conductivity,  association,  and  viscosity  is 
discussed,  and  the  hypothesis  is  pub  forward  that  the  conductivities  of 
comparable,  equivalent  solutions  of  binary  electrolytes  in  certain 
solvents,  such  as  methyl  and  ethyl  alcohols  and  aceton°,  are  inversely 
proportional  to  the  coefficient  of  viscosity  of  the  solvent  and  directly 
proportional  to  its  association  factor.  This  relation  has  been  tested 
in  a  number  of  cases  and  found  to  be  true  in  each. 

The  results  of  the  experiments  are  tabulated  and  are  also  plotted  as 
curves.  .  E.  Gr. 

Relation  between  the  Size  of  the  Molecular  Complex  and 
the  Temperature-coefficient  of  Expansion  in  Different  States 
of  Aggregation.  Wilhelm  Yaubel  (J.  pr.  Chem .,  1904,  [ii],  70, 
503 — 508). — As  the  molecular  vibrations  and  the  consequent  tempera¬ 
ture-coefficients  of  expansion  of  a  substance  in  the  gaseous  and  in  the 
liquid  states  of  aggregation  must  be  in  direct  proportion  to  the  size 
of  the  molecules,  it  is  proposed  to  calculate  the  number  of  gas-molecules 
associated  in  the  liquid-molecule  from  the  relation  to  each  other  of 
the  coefficients. 
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The  results  so  obtained  agree  with  those  from  other  methods  for 
chlorine,  bromine,  phosphorus,  bismuth,  water,  ether,  acetone,  and 
methyl,  ethyl,  and  propyl  alcohols;  in  most  other  cases,  the  results  are 
too  high.  Contrary  to  previous  determinations  of  the  molecular 
weights  of  homologous  series  of  organic  compounds  in  the  liquid  state, 
the  value  obtained  by  the  present  method  increases  with  the  vapour 
density,  G.  Y. 

Effect  of  Mechanical  Vibration  on  Carbon  Dioxide  near 
the  Critical  Temperature.  Walter  P.  Bradley,  A.  W.  Browne, 
and  C.  F.  Hale  ( Physical  Review ,  1904,  19,  258 — 272). — When  a 
system  containing  both  liquid  and  gaseous  carbon  dioxide  between 
temoeratures  of  29°  and  31  *2°  is  subjected  in  a  Cailletet  apparatus  to 
proper  mechanical  vibration,  a  peculiar  fog  effect  is  produced.  This 
is  due,  not  to  impurities  in  the  gas,  but  to  a  change  of  state  in  the 
liquid  and  vapour  phases,  resulting  respectively  in  the  formation  of 
minute  bubbles  and  drops.  The  change  of  state  is  produced  by 
alternate  compression  and  dilatation  effected  by  the  vibrations  of  a 
steel  rod  clamped  to  the  pressure  jacket  of  the  apparatus.  Under 
given  conditions  of  temperature,  pressure,  length  of  mercury  column, 
and  relative  volume  of  the  phases,  vibrations  of  a  certain  definite 
pitch  are  required  in  order  to  produce  the  fog  effect.  The  present 
paper  deals  wTith  the  measurement  of  variables  determining  the  pitch 
of  the  effective  vibrations.  J.  C.  P. 

Regularities  in  Homologous  Series.  Otto  Biach  ( Zeit . 
physikaL  Chem  ,  1904,  50,  43 — 64). — It  is  well  known  that  in  certain 
homologous  series  the  melting  point  alternately  rises  and  falls  (com¬ 
pare  also  Lamouroux,  Abstr.,  1899,  i,  479  ;  Henry,  ibid.}  735),  and 
in  the  present  paper  the  author  attempts  to  show  that  this  oscillatory 
variation  is  characteristic  of  all  physical  constants.  When  the 
constants  themselves  vary  more  or  less  regularly,  their  differences  may 
be  found  to  oscillate,  or  the  differences  between  these  first  differences 
may  exhibit  the  required  peculiarity.  By  way  of  explanation,  the 
author  makes  the  supposition  that  the  valency  of  hydrogen  is  not 
exactly  one-fourth  that  of  carbon.  J.  C.  P. 

Rate  of  Chemical  Auto-heating  (Adiabatic  Reaction 
Kinetics).  George  Bredig  and  F.  Epstein  (Zeit.  anorg.  Chem .,  1904, 
42,  341 — 352). — A  theoretical  paper  in  which  the  following  question 

reactive  system  of  the  initial  concen¬ 
tration  a  and  having  at  constant  temperature  the  rate  constant  kTx, 
which  is  variable  with  the  temperature  Tx>  whilst  in  the  reaction  in  ques¬ 
tion  the  amount  of  heat,  q ,  is  evolved  for  each  formula-weight,  g  ;  it  being 
assumed  that  the  reaction  proceeds  in  a  vessel  impermeable  to  heat,  so 
that  the  system  is  thus  heated  or  cooled  by  its  own  heat  of  reaction. 
After  what  period  of  time,  z,  will  a  definite  temperature  Tx  and  at 
the  same  time  a  definite  chemical  transformation,  x,  be  reached? 

To  illustrate  the  equations  deduced,  the  action  2H202  —  2H20  +  02 
was  studied  under  the  catalytic  influence  of  potassium  iodide  and,  so 
far  as  possible,  under  adiabatic  conditions.  At  a  definite  time,  a 


is  discussed.  Given  a  chemically 
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mixture  of  hydrogen  peroxide  and  potassium  iodide  was  introduced  into 
a  Dewar-Weinhold  flask  and  the  auto-heating  of  the  system  estimated 
after  definite  intervals  of  time.  A.  McK. 

Some  Thermochemical  Rules  relating  to  the  Possibility  and 
Prognostication  of  Reactions.  Marcellin  Berthelot  ( Compt . 
rend.,  1904,  139,  1005 — 1009). — A  theoretical  paper  not  suitable  for 
abstraction.  M.  A.  W. 

Thermochemical  Studies.  Daniel  Lagerloff  (J.  pr.  Chen ., 
1904,  [ii],  70,  521 — 559.  Compare  Abstr.,  1904,  ii,  382,  605). — The 
conclusion  of  the  author’s  mathematical  discussion  of  the  theory  of 
the  heat  of  formation  of  carbon  compounds.  G.  Y. 

Combustion  of  Sulphur  in  the  Calorimetric  Bomb.  H.  Giran 
(Compt.  rend.)  1904,  139,  1219—1221). — The  author  has  measured  the 
heat  of  combustion  of  sulphur  in  oxygen  in  a  calorimetric  bomb  under 
varying  pressures,  estimated  the  sulphur  dioxide  and  sulphur  trioxide 
in  the  gaseous  products,  and  calculated  the  heat  of  formation  of  sulphur 
dioxide  under  different  pressures  ;  the  results  show  that  the  heat  of 
formation  of  sulphur  dioxide  and  the  proportion  of  sulphur  converted 
into  the  trioxide  increase  with  the  pressure,  and  the  following  table 
comprises  the  results  : 


Heat  of 

Ratio  of 

weight  of  sulphur 
converted  into  trioxide  to 

Pressure. 

formation  of  S02. 

total  weight  of  sulphur. 

1  atmos. 

69 '80  Cal.  (by  extrapolation)  — 

2’5  „ 

70*43  ,, 

0*142 

5  >> 

71*60  ,, 

0*165 

10  „ 

72*19  „ 

0*184 

15  „ 

74*45  ,, 

0*188 

20 

75*52  ,, 

0*219 

25  „ 

77*88  „ 

0*228 

30  „ 

78*41  ,, 

0*272 

35  „ 

80*26  ,, 

0*294 

40  „ 

80*88  ,, 

0*307 

45  „ 

81*13  „ 

0*312 

It  is  probable  that  the  increase  with  the  pressure  in  the  heat  of 
formation  of  sulphur  dioxide  is  due  to  the  formation  of  a  higher  oxide 
of  sulphur,  as  the  residue  contained  in  the  bomb  shows  the 
characteristic  properties  of  the  anhydride  of  persulphuric  acid. 

The  heat  of  formation  of  sulphur  dioxide  under  atmospheric  press ui*e 
is  6 9 '80  Cal.  M.  A.  W. 

Villari’s  Critical  Point  in  the  Case  of  Nickel.  K.  Honda  and 
S.  Shimizu  (Ann.  Physik  t  1904,  [iv],  15,  855 — 859). — The  authors 
adhere  to  their  former  conclusion  (Ann.  Physik ,  1904,  [iv],  14,  791), 
that  nickel  does  not  exhibit  this  critical  point.  J.  C.  P. 

Fusion  of  Dissociating  Compounds  and  the  Degree  of 
Dissociation  of  the  Fused  Substance.  Robert  Kremann 
( Monatsh 1904,  25,  1215 — 1269). — From  theoretical  considerations,  it 
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is  shown  that,  if  curves  are  constructed  with  melting  points  as 
ordinates  and  molecular  percentages  of  one  substance,  which  forms  an 
additive  compound  with  the  other,  as  abscissae,  the  more  strongly  the 
additive  compound  dissociates  on  melting,  the  flatter  is  the  curve  near 
the  maximum  at  its  melting  point. 

The  melting  point  of  the  additive  compound  is  affected  less  by 
addition  of  one  of  the  components  than  of  an  indifferent  substance,  as 
the  former  takes  part  in  the  equilibrium  between  the  additive  com¬ 
pound  and  its  components.  The  molecular  depression  of  the  melting 
point  of  the  additive  compound  is  calculated  from  the  heat  of  fusion, 
or  is  determined  directly  by  addition  of  indifferent  substances,  unless 
these  act  as  solvents,  when  the  molecular  depression  produced  increases 
with  the  dielectric  constant. 

The  extent  to  which  the  additive  compound  dissociates  on  melting 
can  be  determined  within  1  per  cent,  by  comparison  of  the  theoretical 
with  the  experimental  curve.  The  additive  compound  of  aniline  with 
phenol  has  the  molecular  depression  of  the  melting  point,  A  —  0*278°, 
and,  when  fused,  dissociates  to  the  extent  of  20  per  cent.  The  curve 
for  mixtures  of  phenol  and  picric  acid  has  eutectic  points  at  36°  and 
80°  for  mixtures  containing  7  and  59  molecular  per  cent,  respectively 
of  picric  acid  ;  the  additive  compound  has  A  —  0*401°  and  a  dissocia¬ 
tion  degree  of  27  per  cent.  For  mixtures  of  trinitrotoluene  and 
naphthalene,  the  curve  has  eutectic  points  at  72°  and  71°,  representing 
12  and  85  molecular  per  cent,  respectively  of  trinitrotoluene  ;  the 
additive  compound  melts  at  96*5°.  The  curve  for  the  mixtures  of 
naphthalene  and  picric  acid  (compare  Saposchnikcff  and  Rdultowsky, 
Abstr.,  1904,  i,  399)  has  eutectic  points  at  78°  and  111°  for  mixtures 
containing  4  and  92  molecular  per  cent,  respectively  of  picric  acid  ; 
the  additive  compound  melts  at  147°.  The  mixtures  of  nitroso- 
dimethylaniline  and  aniline  show  eutectic  points  at  —  10°  and  75°, 
representing  2*5  and  90  molecular  per  cent,  respectively  of  nitroso- 
dimethylaniline  ;  the  additive  compound  contains  33  molecular  per 
cent,  of  aniline,  melts  at  93°,  has  A  =  0*202°,  and,  when  melted, 
dissociates  to  the  extent  of  15  per  cent.  G.  Y. 

Influence  of  Substitution  in  the  Components  on  the 
Equilibrium  of  Binary  Solutions.  Robert  Kremann  (. Monatsh ., 
1904,  26,  1271 — 1310.  Compare  foregoing  abstract). — The  melting 
point  curve  of  mixtures  of  2  : 4-dinitrotoluene  and  naphthalene  has 
eutectic  points  at  53°  and  56°  for  mixtures  containing  28  and  69 
molecular  per  cent,  respectively  of  naphthalene ;  the  maximum  for 
the  additive  compound  is  59°.  The  curve  for  mixtures  of  nitrotoluene 
and  naphthalene  falls  to  one  eutectic  point  at  27°  for  a  mixture  con¬ 
taining  38  molecular  per  cent,  of  nitrotoluene.  The  curve  for  mix¬ 
tures  of  trinitrobenzene  and  naphthalene  falls  to  eutectic  points  at  77° 
and  114°  for  mixtures  containing  8  and  88  per  cent,  respectively  of 
naphthalene ;  the  maximum  for  the  additive  compound  (Hepp,  Abstr., 
1883,  317)  lies  at  151°.  The  curve  for  mixtures  of  m-dinitrobenzene 
and  naphthalene  falls  to  eutectic  points  at  50*3°  and  50  5°  for 
mixtures  containing  60  and  42  molecular  per  cent,  of  naphthalene  . 
the  curve  between  the  eutectic  points  is  extremely  flat,  the  maximum^ 
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the  melting  of  the  easily  dissociated  additive  compounds,  lies  at  50*8° ; 
such  mixtures  are  termed  by  the  author  ^-isomorphic.  The  curve  for 
mixtures  of  nitrobenzene  and  naphthalene  falls  to  one  eutectic  point  at 
-  6*8°  for  a  mixture  containing  14  molecular  per  cent,  of  naphthalene. 

The  curve  for  mixtures  of  o-nitrophenol  and  naphthalene  has  one 
eutectic  point  at  30°  for  a  mixture  containing  30  molecular  per  cent, 
of  naphthalene. 

The  curve  for  mixtures  of  ^-nitrophenol  and  naphthalene  falls  to  a 
eutectic  point  at  73°  for  a  mixture  containing  77  molecular  per  cent, 
of  naphthalene. 

The  curve  for  mixtures  of  s-trinitrobenzene  and  aniline  has  a 
eutectic  point  at  101°  for  a  mixture  containing  18  molecular  per  cent, 
of  aniline,  and  another  at  —  6°  for  a  mixture  containing  0*3 — 0*7 
molecular  per  cent,  of  trinitrobenzene;  the  maximum  at  125°  repre¬ 
sents  an  equimolecular  mixture. 

The  curve  for  mixtures  of  wz-dinitrobenzene  and  aniline  falls  from 
the  melting  point  of  di nitrobenzene  to  40°,  where  there  is  a  break,  and 
then  to  a  eutectic  point  at  -  8°  for  a  mixture  containing  4  molecular 
per  cent,  of  m-dinitrobenzene  ;  the  break  at  40°  represents  an  additive 
compound  containing  20  molecular  per  cent,  of  m-dinitrobenzene, 
which  melts  at  40°. 

Mixtures  of  nitrobenzene  and  aniline  give  a  curve  which  falls  to  a 
eutectic  point  at  —  29  8°  for  a  mixture  containing  41  molecular  per 
cent,  of  nitrobenzene. 

The  curve  for  mixtures  of  trinitrotoluene  and  aniline  falls  to  eutectic 
points  at  60°  and  —  8°  for  mixtures  containing  85  and  1*5  molecular 
per  cent,  respectively  of  trinitrotoluene;  the  maximum  between  the 
eutectic  points  is  85°. 

The  curve  for  mixtures  of  dinitrotoluene  and  aniline  falls  in  an 
almost  straight  line  from  the  melting  point  of  the  former  to  a  eutectic 
point  at  —13°  for  a  mixture  containing  11  molecular  per  cent,  of 
dinitrotoluene. 

The  curve  for  mixtures  of  nitrotoluene  and  aniline  has  one  eutectic 
point  at  -  17°  for  a  mixture  containing  15  molecular  per  cent,  of 
nitrotoluene.  G.  Y. 

Additive  Compounds  of  Nitrosodimethylaniline.  Robert 

Kremann  ( Monatsh .,  1904,  25,  1311 — 1329.  Compare  foregoing 
abstracts). — Examination  of  the  melting  point  curves  for  mixtures  of 
nitrosodimethylaniline  with  y>-toluidine,  o-toluidine,  m-xylidine, 
/?-naphthylamine,  and  phenol  shows  that  the  following  additive  com¬ 
pounds  are  formed.  The  percentages  are  in  molecular  equivalents. 

The  additive  compound  with  jo-toluidine  contains  66*6  per  cent,  of 
nitrosodimethylaniline  ;  the  eutectic  points  at  28°  and  48*5°  represent 
mixtures  containing  27  and  33*4  per  cent,  of  jo-toluidine. 

The  additive  compound  with  o-toluidine  contains  66  per  cent,  of 
nitrosodimethylaniline,  and  melts  at  about  70°;  the  eutectic  points  at 
67°  and  below  —  18°  represent  mixtures  containing  26  and  over  95 
per  cent,  of  o-toluidine. 

The  additive  compound  with  /3-naphtliylamine  contains  60  per  cent, 
of  nitrosodimethylaniline  and  melts  at  86°;  the  eutectic  points  at  81° 
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and  75°  represent  mixtures  containing  35  and  82  per  cent,  of  nitroso- 
dimethylaniline.  The  additive  compound  with  phenol  contains  66*6 
per  cent,  of  nitrosodimethylaniline  and  melts  at  91°;  the  eutectic 
points  at  24°  and  74°  represent  mixtures  containing  21  and  88  per 
cent,  of  nitrosodimethylaniline. 

Two  additive  compounds  are  formed  with  w-xylidine  ;  the  one 
contains  60  per  cent,  of  nitrosodimethylaniline  and  melts  at  48° ;  the 
other  contains  25  per  cent,  of  nitrosodimethylaniline  and  melts  at  26° ; 
the  eutectic  points  at  46*5°,  25°,  and  below  -  11°  represent  mixtures 
containing  63,  30,  and  about  2  per  cent,  of  nitrosodimethylaniline. 

The  melting  point  curve  for  mixtures  of  nitrosobenzene  and  aniline 
falls  to  a  eutectic  point  at  —  13°  for  a  mixture  containing  19  per  cent, 
of  aniline  ;  no  additive  compound  is  formed.  G.  Y. 

Polymerisation  in  the  Liquid  and  Solid  States.  George  G. 
Longinescu  (Ann.  Sci.  Univ.  Jassy ,  1904,  3,  26 — 34.  Compare  Abstr., 
1904,  ii,  112;  1903,  ii,  531). — Making  use  of  the  relationship 
(TIC.D)2  —  n,  conclusions  are  drawn  in  regard  to  the  state  of  aggregation 
of  a  number  of  organic  substances  containing  bromine  or  iojine,  of 
several  organo-metallic  compounds,  and  of  various  inorganic  substances 
in  the  solid  or  liquid  condition.  The  bromo-  and  iodo-derivatives  and 
the  organo-metallic  compounds  consist  of  simple  molecules ;  this  is 
also  the  case  for  the  chlorides  and  bromides  of  arsenic  and  antimony, 
for  chromyl  chloride,  germanium  chloride,  nickel  carbonyl,  lead  tetra¬ 
chloride,  and  selenium  oxychloride.  Other  inorganic  compounds,  for 
example,  lead  chloride,  lead  bromide,  and  cadmium  chloride,  consist  of 
very  complex  molecules,  the  association  factor  being  greater  than  50. 

The  value  of  C  appears  to  be  a  function  of  the  atomic  weights  of 
the  constituent  elements,  and  a  method  of  ascertaining  it  is  described. 

The  relationship  is  also  applied  to  the  elements,  and  the  molecular 
complexity  of  45  elements  in  the  solid  state  and  13  in  the  liquid  state 
is  deduced.  It  would  appear  that  carbon,  silicon,  lithium,  and  calcium 
contain  more  than  200  atoms  in  the  molecule,  glucinum,  magnesium, 
and  strontium  more  than  100.  Sodium  and  potassium  appear  to  be 
more  highly  polymerised  in  the  liquid  than  in  the  solid  state.  Gener¬ 
ally  speaking,  in  any  periodic  group  the  degree  of  polymerisation 
decreases  as  the  atomic  weight  increases.  H.  M,  D. 

Distribution  of  Soluble  Substances  between  Water  and 
Amyl  Alcohol.  Walter  Herz  and  Herbert  Fischer  ( Ber ., 
1904,  37,  4746 — 4753). — Measurements  are  given  of  the  constants  of 
distribution  between  water  and  amyl  alcohol  of  several  acids  and 
bases.  In  the  case  of  the  weaker  acids  (phenol  and  acetic  acid),  a 
constant  value  is  obtained  for  all  concentrations,  bjt  in  the  case  of  the 
stronger  acids  (succinic,  oxalic,  and  picric  acids)  allowance  has  to  be 
made  for  their  degree  of  dissociation,  a  constant  value  for  different 
concentrations  being  then  obtained  for  the  distribution  of  the  undisso¬ 
ciated  substance.  With  the  bases  ammonia,  methylamine,  and  triethyl- 
amine,  the  constant  is  independent  of  the  concentration. 

The  distribution  ratio  of  iodine  between  the  two  solvents  is  constant 
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for  all  concentrations.  But  with  amyl  alcohol  and  aqueous  potass¬ 
ium  iodide  very  different  values  are  obtained  for  different  concen¬ 
trations,  the  ratio  being  also  dependent  on  the  nature  of  the  potassium 
iodide  solution.  W.  A.  D. 

Determination  of  Molecular  Weights  in  Solid  Solutions. 

Friedrich  W.  Kuster  [with  Walter  Wurfel]  (Zeit.  physikal.  Chem ., 
1904,60,65—80.  Compare  Abstr.,  1894,  ii,  274;  1895,  ii,  439).— The 
freezing  point  curve  for  mixtures  of  y>-dichloro-  and  £>-dibromo-benzenes 
ascends  regularly  from  the  freezing  point  of  the  former  to  that  of  the 
latter,  and  is  slightly  convex  to  the  concentration  axis.  The  separating 
solid  in  each  case  is  therefore  an  isomorphous  mixture  of  the  two  consti¬ 
tuents.  The  composition  of  the  liquid  phase  in  equilibrium  with  each 
isomorphous  mixture  may  be  deduced  from  its  boiling  point,  for  the 
boiling  point  curve  of  mixtures  of  the  two  substances  is  regular  and 
somewhat  similar  in  form  to  the  freezing  point  curve.  The  solubility 
of  the  isomorphous  mixtures  in  slightly  diluted  ethyl  alcohol  has  also 
been  determined,  and  these  solubility  experiments  indicate  that  the 
molecules  of  the  crystallised  compounds  are  on  the  average  greater  than 
C6H4C12  and  C6H4Br2,  but  smaller  than  (C0H4C12)2  and  (C6H4Br2)2. 
The  increase  of  solubility  from  the  value  for  pure  jodibromobenzene 
is  nearly  proportional  to  the  percentage  of  £>-di  chlorobenzene  in  the 
isomorphous  mixture. 

Mixtures  of  2  :  4  : 6-trichlorophenol  and  2:4:  6-tribromophenol  have 
been  similarly  investigated.  The  former  compound  is  dimorphous, 
and  the  form  which  primarily  separates  on  solidification  is  labile  at 
the  ordinary  temperature.  Tribromophenol  does  not  exhibit  dimor¬ 
phism,  and  the  form  in  which  it  separates  on  solidification  is  iso¬ 
morphous  with  that  form  of  triehlorophenol  which  is  stable  at  the 
ordinary  temperature.  The  freezing  point  of  each  compound  is  lowered 
by  the  addition  of  the  other,  and  mixed  crystals  separate  from  the 
liquid  mixtures ;  the  mixed  crystal  series,  however,  exhibits  a  gap. 
The  solubility  of  mixtures  of  the  two  substances  in  dilute  methyl 
alcohol  was  studied.  It  is  found  that  whilst  the  composition  of  the 
solutions  changes  regularly,  the  mixed  crystals  in  equilibrium  with  the 
solutions  undergo  at  one  point  an  abrupt  change  both  in  appearance 
and  in  composition.  When  the  concentrations  of  the  cliloro-  and  bromo- 
compounds  in  solution  are  plotted  against  the  molecular  concentration 
of  the  bromo-compound  in  the  solid  phase,  two  straight  lines  are 
obtained  for  each  compound,  corresponding  with  the  labile  and  stable 
forms.  The  solubility  of  each  form  of  triehlorophenol  is  proportional 
to  its  concentration  in  the  solid  phase,  the  solubility  of  the  labile  form 
being  greater  than  that  of  the  stable  form.  In  the  case  of  the  mixed 
crystals  containing  labile  tribromophenol,  the  solubility  of  the  latter 
is  proportional  to  its  concentration  in  the  solid  phase,  but  on  the  other 
hand  the  solubility  of  the  stable  form  of  tribromophenol  increases  as  its 
concentration  in  the  solid  phase  diminishes.  This  peculiarity  is  pro¬ 
bably  due  to  an  associating  tendency  on  the  part  of  tribromophenol, 
and  this  view  is  supported  by  determinations  of  the  molecular  weight 
in  alcoholic  solution.  J.  C.  P. 
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Stoichiometrical  Laws  and  the  Atomic  Theory.  Louis 
Henry  [Bull.  Acad.  Roy.  Belg .,  1904,  975 — 983). — The  author  dis¬ 
agrees  with  Ostwald’s  view  that,  since  the  stoichiometrical  laws  are 
deducible .  f rom  the  principles  of  chemical  dynamics,  rhe  atomic  theory 
has  become  unnecessary  for  this  purpose  (Trans.,  1904,  85,  508). 

T.  A.  H. 

Lecture  Experiments.  [Liquid  Ozone.  Solid  Nitrogen.] 

Hugo  Erdmann  ( Ber 1904,  37,  4739 — 4744). — An  apparatus  is 
described  for  storing  and  manipulating  a  solution  of  liquid  ozone  in 
liquid  air  :  also  another  apparatus  used  for  the  preparation  of  solid 
nitrogen  by  rapidly  boiling  oil*  the  liquid  gas,  and  suitable  for  demonstra¬ 
tion  on  the  lecture  table.  E.  F.  A. 

Bunsen  Burner  with  Sieve  Attachment.  Felix  Allihn  ( Chem . 
Zeit .,  1905,  29,  34). — A  piece  of  gauze  is  attached  to  the  top  of  the 
ordinary  Marshall  burner,  whereby  a  flame  is  obtained  which  is 
uniformly  hot  and  especially  suitable  for  heating  platinum  vessels. 

A.  McK. 
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Atomic  Weight  of  Iodine.  Paul  Kothner  and  E.  Aeuer 
(. Annalen ,  1904,  337,  123 — 169). — A  preliminary  account  of  this 
determination  of  the  atomic  weight  of  iodine  has  already  been  published 
(Abstr.,  1904,  ii,  556).  In  the  present  paper,  the  earlier  work  on  this 
subject  is  discussed,  more  especially  the  recent  work  of  Ladenburg.  A 
detailed  account  of  the  methods  employed  in  purifying  the  material 
and  of  the  apparatus  used  in  the  various  experiments  is  given.  In 
discussing  the  results,  it  is  pointed  out  that  the  new  value  for  the 
atomic  weight  of  iodine,  126  03  (H=l),  agrees  more  closely  with  the 
values  given  by  Ladenburg  (126*008)  and  by  Scott  (126  01  and  126  03) 
than  with  Stas’s  mean  value  (125*90).  K.  J.  P.  O. 

Revision  of  the  Atomic  Weight  of  Iodine.  Gregory  P.  Baxter 
(J.  Amer,  Chem.  Soc. ,  1904,  26,  1577 — 1595). — Determinations  of  the 
atomic  weight  of  iodine  have  been  made  by  converting  a  known  weight 
of  pure  silver  into  silver  iodide.  The  silver  was  dissolved  in  nitric 
acid,  and  the  solution  was  diluted  with  water  and  afterwards  boiled  to 
remove  nitrous  acid  and  nitrogen  oxides.  The  solution  was  now  treated 
with  an  excess  of  ammonia  and  afterwards  with  dilute  solution  of  pure 
ammonium  iodide  prepared  from  highly  purified  iodine.  Great  pre¬ 
cautions  were  taken  in  the  purification  of  the  materials  and  the  collec¬ 
tion  of  the  silver  iodide.  Two  samples  of  iodine  were  employed,  one  of 
which  was  collected  in  four  fractions,  the  element  being  liberated  from 
hydriodic  acid  by  the  action  of  potassium  permanganate,  which  was 
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added  in  four  successive  quantities,  distillation  being  carried  out  after 
each  addition.  The  average  result  of  15  experiments  gave  the  atomic 
weight  of  iodine  126  973  (Ag  =  107*930),  a  result  which  is  probably 
slightly  too  low.  The  very  small  differences  in  the  results  show  that 
the  samples  of  iodine  were  identical,  and  lead  to  the  conclusion  that  no 
new  halogen  of  higher  atomic  weight  than  iodine  existed  in  the  material 
employed  in  the  investigation. 

In  another  series  of  experiments,  the  ratio  of  silver  to  iodine  was 
investigated  by  ascertaining  the  exact  weight  of  silver  required  to 
combine  with  a  weighed  quantity  of  iodine.  The  average  of  three 
determinations  gave  the  atomic  weight  of  iodine  126*977. 

In  a  third  series  of  experiments,  four  determinations  of  the  ratio  of 
silver  iodide  to  silver  chloride  were  made  by  converting  a  weighed 
quantity  of  pure  silver  iodide  into  the  chloride  by  heating  it  in  a 
quartz  crucible  in  a  current  of  chlorine.  Two  determinations  were 
made  by  heating  silver  iodide  in  a  current  of  carbon  dioxide  and 
bromine  and  afterwards  in  chlorine.  From  the  ratios  obtained  in  these 
six  experiments,  the  average  atomic  weight  of  iodine  was  found  to  be 
126  975  (Ag=  107*930;  Cl  =  35*467  ;  0  =  16).  The  close  agreement  of 
this  result  with  the  average  of  the  results  of  the  first  two  series  indicates 
that  the  atomic  weight  of  iodine  is  126*975,  and  is  additional  evidence 
in  favour  of  the  value  35*467  for  the  atomic  weight  of  chlorine 
which  was  found  by  Richards  and  Wells  in  an  investigation  hitherto 
unpublished. 

In  connection  with  the  experiments  described  in  this  paper,  the 
sp.  gr.  of  pure  fused  silver  iodide  was  determined  and  found  to  be 
5*674  at  25°/4°.  E.  G. 

Flowers  of  Sulphur  and  Sublimed  Sulphur.  A.  Dcwiergue 
(Ann.  Chim.  anal.,  1904,  9,  445 — 449). — According  to  the  author,  the 
name  of  Flowers  of  sulphur  should  be  restricted  to  samples  which, 
when  newly  made  contain  a  minimum  of  33  per  cent,  of  sulphur 
insoluble  in  carbon  disulphide.  If  containing  less  than  this,  the  name 
sublimed  sulphur  should  be  applied.  L.  de  K. 

Contact  Method  for  the  Manufacture  of  Sulphuric  Acid. 

Friedrich  W.  Kuster  [with  Franke  and  Geibel]  (Zeit.  anorg.  Chem 
1904,  42,  453 — 469). — In  order  to  maintain  a  uniform  current  of  the 
mixture  of  sulphur  dioxide  and  oxygen,  the  gases  were  passed  from 
a  copper  gasholder,  which  is  described  in  detail.  Platinum,  vanadium 
pentoxide,  and  ferric  oxide  induce  for  ecjual  temperatures  the  same 
state  of  equilibrium  between  sulphur  dioxide,  oxygen,  and  sulphur 
trioxide.  Platinum  is  the  most  effective  of  the  three  catalysts 
mentioned  and  is  the  only  one  of  technical  importance.  Water  has 
considerable  influence  on  the  catalytic  activity  of  ferric  oxide  and 
vanadium  pentoxide. 

The  catalytic  effect  of  ferric  oxide  is  impaired  by  its  sensitiveness 
towards  mechanical  and  chemical  influences.  The  effect  of  increasing 
amounts  of  arsenious  oxide  on  it  is  gradually  to  destroy  its  activity. 
Vanadium  pentoxide  is  not,  however,  so  sensitive  in  this  respect. 

A.  McK. 
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Raschig’s  Theory  of  the  Lead-chamber  Process.  Edward 
Divers  (J.  Soc.  Chem.  Ind 1904,  23,  (24),  1178— 1 182).— The  author 
gives  a  resume  of  the  facts  adduced  in  support  of  the  theories  of 
Lunge  and  of  Raschig  and  suggests  a  modification  of  Raschig’s  theory. 
According  to  this  view,  there  is  no  significant  quantity  of  any  oxide  of 
nitrogen  in  the  actually  gaseous  part  of  the  contents  of  the  chamber 
in  those  regions  where  the  change  is  in  active  operation,  but  nitrogen 
pei’oxide  is  present  where  the  activity  is  much  less.  On  entering  the 
chamber  from  the  Glover  tower,  the  whole  of  the  oxides  of  nitrogen 
together  with  sulphur  dioxide  and  water  condense  to  form  a  mist  ; 
sulphur  dioxide,  oxygen,  and  water  then  condense  together  upon  the 
liquid  particles  of  the  mist  and  unite  under  the  catalytic  influence  of 
the  nitrous  acid  present  in  the  particles. 

In  Raschig’s  theory  of  the  chamber  process,  there  is  no  place  for 
nitrososulphuric  acid,  although,  according  to  Lunge,  its  presence  is 
certain  and  of  prime  importance.  In  the  author’s  opinion,  the  nitrous 
acid  in  the  liquid  mist  particles  is  present  in  the  form  of  nitroso¬ 
sulphuric  acid,  which  is  to  be  looked  on  as  a  mixed  anhydride  of 
pyrosulphuric  and  nitrous  acids,  and  the  mechanism  of  the  process  can 
be  expressed  by  writing  nitroso-sulphuric  acid  for  nitrous  acid  in 
Raschig’s  equations  : 

2HoO  +  20N*OS03H  +  2S02  -  2H2S04  +  20N*S03K 

Nitrososulphuric  Nitrososulphonic 

acid.  acid. 

20N*S03H  +  20N*OS03H  -  4NO  +  20(S03H)2 

Pyrosulphuric 

acid. 

4NO  +  02  +  20(S03H)2  -  4  ON  -0*S03H. 

According  to  this,  two  molecules  of  sulphur  dioxide  and  one  molecule 
of  oxygen  are  absorbed  simultaneously  by  the  liquid  mist  particles,  and 
under  the  influence  of  the  catalyser,  which  is  supposed  to  be  alter¬ 
nately  nitrososulphuric  acid  and  nitrososulphonic  acid,  sulphuric  acid  is 
continuously  produced,  H.  M,  D. 

Electrolytic  Preparation  of  Persulphates.  Consortium  fur 
Elektrochemische  Industrie  &  Erich  Muller  (D.R.-P.  155805. 
Compare  Muller  and  Friedberger,  Abstr.,  1902,  ii,  450 ;  and  Levi, 
Abstr.,  1903,  ii,  474). — In  the  preparation  of  potassium  persulphate 
by  electrolysis  without  a  diaphragm,  the  yield  is  greatly  increased  by 
the  addition  of  hydrofluoric  acid,  becoming  equal  to  that  obtained  in 
the  preparation  of  ammonium  persulphate.  Potassium  persulphate 
may  thus  be  prepared  directly,  instead  of  by  double  decomposition 
from  the  ammonium  salt.  There  is  no  loss  of  fluorine,  and  the  anode 
remains  bright  throughout  the  process.  In  the  electrolysis  of  ammo¬ 
nium  sulphate,  the  yield  of  persulphate  is  not  increased,  but  no 
evolution  of  nitrogen  is  observed.  The  influence  of  fluorine  ions  on 
electrolytic  oxidation  has  been  observed  by  Skirrow  (Abstr.,  1903, 
ii,  69).  C.  H.  D. 
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Action  of  Hydrogen  Sulphide  on  Selenious  Acid.  I. 
Sensitiveness  of  Selenium  Sulphide  towards  Light.  Alexander 
Gutbier  and  J.  Lohmann  (Zeit.  anorg.  Chem .,  1904,  42,  325 — 328). — 
When  the  yellow  hydrosol,  obtained  by  passing  hydrogen  sulphide 
into  an  aqueous  solution  of  selenious  acid,  is  boiled  in  presence  of 
hydrochloric  acid,  a  bright  red  precipitate  is  formed.  This  formation 
of  the  red  hydrogel  may  also  be  induced  by  the  influence  of  light. 
From  the  experiments  described,  it  appears  that  the  formation  of  red 
selenium  sulphide  is  conditioned  by  the  four  factors,  heat,  time,  light, 
and  pressure.  A.  McK. 

Reactions  between  Nitric  Oxide  and  Oxygen  or  Atmo¬ 
spheric  Air.  Georg  Lunge  and  E.  Berl  ( Chem .  Zeit.,  1904,  28, 
1243 — 1245). — The  formation  of  nitric  acid  by  the  action  of  an  excess 
of  oxygen  on  nitric  oxide  is  chiefly  dependent  on  the  amount  of  water 
present.  With  an  optimum  of  the  latter,  nitric  acid  is  formed  in 
quantitative  yield  ;  with  larger  amounts  of  water,  nitrous  acid  is 
formed  in  addition,  and  the  more  water  is  present  the  greater  the 
amount  of  nitrous  acid  formed. 

The  presence  of  free  nitrogen  when  atmospheric  air  is  substituted 
for  oxygen  has  no  appreciable  effect  on  the  reaction,  since  nitric  acid 
is  also  produced  in  this  case  in  quantitative  amount  if  the  optimum 
quantity  of  water  is  present.  The  formation  of  nitric  acid  is  a  time- 
reaction.  A.  McK. 

A  Method  for  the  Preparation  of  a  Mixture  of  Nitric  Oxide 
and  Nitric  Peroxide.  J.  Matuschek  (Chem.  Zeit.,  1905,  29,  31). — * 
A  mixture  of  nitric  oxide  and  nitric  peroxide  is  formed  by  the  action  of 
an  aqueous  solution  of  ferric  chloride  on  sodium  nitrite  as  represented 
by  the  equations  :  Fe2Cl6  4-  6NaN02  ==  Fe2(N02)6  4-  6NaCl  and 
Fe2(N02)6  +  3H20  =  Fe2(OH)6  4-  3N02  4-  3NO.  Ferrous  sulphate  or 
ferric  sulphate  may  be  substituted  for  ferric  chloride  in  the  reaction.  If 
sodium  nitrite  is  placed  under  carbon  disulphide  and  hydrated  ferric 
chloride  suspended  in  carbon  disulphide  is  added,  nitric  oxide  is  alone 
evolved,  the  nitric  peroxide  remaining  dissolved  in  the  carbon 
disulphide.  A.  McK. 

Theory  of  the  Action  of  Metals  on  Nitric  Acid.  Edward 
Divers  (J.  Soc.  Chem .  Ind.,  1904,  23,  (24),  1182 — 1185.  Compare 
Trans.,  1883,43,  443;Veley,  Abstr.,  1891,  i,  525;  1892,  i,  410).— Silver 
and  mercury  only  act  on  nitric  acid  in  the  presence  of  nitrous  acid, 
which  acts  as  catalyst,  and  molecular  quantities  of  nitrite  and  nitrate 
are  primarily  produced  according  to  the  equation:  2Ag  +  2HN03  = 
AgN02  +  AgN 03  +  H00.  In  this  interaction,  nitrous  acid,  nitrogen  per¬ 
oxide,  and  nitric  oxide  only  appear  as  secondary  products.  The  nitrous 
acid  is  formed  by  the  action  of  nitric  acid  on  the  primary  nitrite  and  the 
nitrogen  peroxide  by  the  interaction  of  the  nitrous  and  nitric  acids 
when  the  proportion  of  water  is  small.  Nitric  oxide  results  from  the 
decomposition  of  nitrous  acid  when  the  proportion  of  water  is  large 
and  that  of  nitric  acid  small. 

The  primary  products  of  the  action  of  zinc  or  tin  on  nitric  acid  are 
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zinc  or  stannous  nitrate  and  either  ammonia,  nitrous  oxide,  or 
nitrogen,  these  three  reduction  products  being  produced  independently 
of  each  other  and  without  the  formation  of  intermediate  products. 
The  primary  formation  of  hydroxylamine  only  takes  place  if  a  stable 
acid,  such  as  sulphuric  or  hydrochloric  acid,  is  present.  Nitrous  acid 
or  nitrite  only  appears  as  a  secondary  product,  and  nitric  oxide  and 
nitrogen  peroxide  are  to  be  placed  in  the  same  category.  The  author 
thinks  it  possible  to  place  all  the  metals  in  regard  to  their  action  on 
nitric  acid  in  one  of  the  above  two  classes.  Bismuth  and  copper 
belong  to  the  former,  whilst  all  the  strongly  basic  metals  belong  to 
the  latter.  H.  M.  D. 

Action  of  Carbon  Dioxide  on  the  Hydroxides  and  Carbon¬ 
ates  of  the  Metals  of  the  Alkalis  and  Alkaline  Barths.  Paul  N. 
Ratkow  ( Chem .  Zeit.,  1904,  28,  1247 — 1252). — Normal  potassium 
carbonate  in  aqueous  solution  is  completely  converted  into  potassium 
hydrogen  carbonate  by  an  excess  of  carbon  dioxide,  no  tetracarbonate 
being  formed.  The  experiments  made  did  not  indicate  the  existence  of 
the  sesqui carbonate,  K4H2(C03)3. 

When  normal  lithium  carbonate  is  dissolved  in  water  containing 
carbon  dioxide,  lithium  hydrogen  carbonate  is  probably  formed  ;  a 
little  lithium  tetracarbonate  is  probably  also  produced. 

By  the  action  of  water  containing  carbon  dioxide  on  normal 
sodium  carbonate,  the  latter  passes  completely  into  the  sodium 
hydrogen  salt,  the  intermediate  formation  of  sodium  sesquicarbonate 
not  having  been  observed.  Similarly,  in  the  formation  of  rubidium 
hydrogen  carbonate  from  the  normal  salt,  no  tetracarbonate  was 
formed ;  calcium,  strontium,  and  barium  carbonates  respectively,  under 
similar  conditions,  did  not  form  tetracarbonates.  Evidence  is  submitted 
to  indicate  the  formation  of  hydrogen  carbonates  of  lithium,  calcium, 
strontium,  and  barium  when  an  excess  of  carbon  dioxide  is  passed 
into  water  containing  the  hydroxides  or  normal  carbonates  of  those 
metals.  A.  McK. 

Affinity  of  Alkali  Oxides  towards  Various .  Anhydrides. 

D.  G.  Gerassimoff  (Zeit.  anorg .  Chem.,  1904,  42,  329 — 340). — The 
author  has  studied  the  action  of  sulphur  trioxide  on  alkali  tungstates 
and  vanadates,  respectively,  and  the  action  of  carbon  dioxide  on  the 
latter  salts  and  also  on  alkali  niobates,  tantalates,  titanates,  and 
aluminates  respectively.  The  avidity  of  alkali  oxides  towards  carbon 
dioxide  and  sulphur  trioxide  respectively  increases  with  the  molecular 
weight  of  the  alkali  oxide.  This  is  the  case  for  all  systems  in  which 
the  following  anhydrides  take  part : 

C02  and  Si02  (Wittorf),  C02  and  Ti02  (Smith),  C02  and  W03,  C02 
and  V205,  S03  and  W03,  S03  and  V205  (the  author). 

By  comparison  of  the  relative  affinity  of  the  non-volatile  anhydrides, 
it  is  found  that  in  the  systems  where  ( a )  sulphur  trioxide  and  tungsten 
trioxide,  and  ( b )  sulphur  trioxide  and  vanadium  pentoxide  are 
respectively  concerned,  vanadium  pentoxide  has  a  greater  affinity  than 
tungsten  trioxide.  When  carbon  dioxide  competes  with  one  of  the 
anhydrides,  V205,  Nb205,  Si02,  W03,  A1203,  Ti02,  and  Ta205,  the 
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sequence  quoted  represents  the  relative  affinity  of  the  latter  anhydrides, 
The  following  indicates  the  number  of  molecules  of  carbon  dioxide 
expelled  by  one' molecule  of  the  various  anhydrides  from  two  molecules 
of  sodium  carbonate  at  880°,  where  the  partial  pressure  of  the  carbon 
dioxide  is  0*07  atmospheres  :  V205,  2*000;  Nb205,  1*891  ;  Si02,  1  '31 0  ; 
W03,  1*047  :  A1203,  1*019 ;  TiOa,  0*779;  Ta206,  0727.  A.  McK, 

Dissociation  of  Ammonium  Chloride  in  its  Analytical 
Relations.  Luigi  Santi  ( Chem .  Centr.,  1904,  ii,  1625 — 1626;  from  Boll. 
Chim.  Farm.,  43,  673 — 681). — Iron  drillings  are  readily  attacked  by  a 
hot  concentrated  solution  of  ammonium  chloride  with  evolution  of 
hydrogen  and  ammonia  and  yield  the  compound  FeCl2,2NH4Cl. 
Magnesium  powder  is  attacked  even  in  the  cold,  forming  the  double 
salt  Mg012,2NH4Cl.  Calcium,  zinc,  cerium,  manganese,  and  tin  are 
also  more  or  less  attacked.  On  heating  cobalt  and  nickel  oxides  with 
dry  ammonium  chloride,  they  are  reduced  to  the  metallic  state,  but 
other  oxides  are  converted  into  chlorides.  On  boiling  calcium,  nickel, 
manganous,  and  ferrous  oxides  with  a  solution  of  ammonium  chloride, 
they  are  converted  into  chlorides  with  evolution  of  ammonia  ;  sesqui- 
oxides,  such  as  ferric  oxide,  are  not  attacked.  Carbonates  of  calcium, 
magnesium,  copper,  cobalt,  and  nickel  are  also  converted  into  chlorides 
with  evolution  of  ammonium  carbonate.  The  sulphides  of  tin  and 
antimony  are  attacked  by  heating  with  dry  ammonium  chloride,  whilst 
the  sulphide  of  manganese,  and  in  a  less  degree  that  of  zinc,  is 
attacked  even  by  solutions  of  ammonium  chloride.  Sodium  thio¬ 
sulphate  solution,  on  boiling  with  ammonium  chloride,  is  decomposed 
according  to  the  equation  Na2S203  -f  2NH4C1  =  2NaCl  +  H20  4-  2NH3  + 
S02  +  S ;  if  heated  on  a  distilling  apparatus,  the  distillate  contains 
ammonium  sulphide  and  polysulphide.  Manganates  are  converted  into 
permanganates,  chromates  into  dichromates  ;  the  latter  then  even  yield 
free  chromic  acid.  Barium  dioxide,  when  treated  with  ammonium 
chloride  in  the  cold,  yields  hydrogen  peroxide,  but  on  heating  there  is 
an  abundant  formation  of  oxygen.  Potassium  persulphate  yields 
chlorine  and  nitrogen  and  even  hypochlorous  acid.  Glucosides  (salicin, 
amygdalin)  are  practically  unaffected  by  ammonium  chloride. 

L.  DE  K. 

[Silver  Dichromate.]  Otto  Mayer  ( Ber .,  1904,  37,  4646), — A 
reply  to  Autenrieth’s  claim  for  priority  ( Ber .,  1904,  37,  3886). 

W.  A.  D. 

Certain  Properties  of  the  Alloys  of  Silver  and  Cadmium. 

T.  Kirke  Rose  ( Froc .  Boy.  Soc.,  1904,  74,  218 — 230). — The  investi¬ 
gation  consists  in  a  determination  of  the  temperatures  of  solidification 
of  alloys  of  different  composition,  and  in  a  study  of  their  micro- 
structure.  Evidence  has  been  obtained  of  the  existence  of  the  com¬ 
pounds  AgCd3,  Ag2Cd3,  AgCd,  Ag3C(l2,  Ag2Cd,  and  Ag4Cd.  The  solid 
alloys  containing  from  0 — 25  per  cent,  of  silver  consist  of  crystals  of 
AgCd3  set  in  a  matrix  of  cadmium  Those  with  25 — 40  per  cent, 
consist  of  the  compound  Ag2Cd3  set  in  a  matrix  which  consists  mainly 
of  AgCd3.  The  50  per  cent,  alloy  contains  crystals  of  a  substance  rich 
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in  silver  set  in  a  matrix  consisting  mainly  of  AgCd3.  The  matrix  or 
eutectic  solidifies  at  420°,  nearly  300°  below  the  freezing  point  of  the 
crystals.  The  alloys  containing  50 — 60  per  cent,  of  silver  consist, 
above  420°,  of  mixtures  of  two  different  solid  solutions,  one  composed 
chiefly  of  the  compound  AgCd  and  the  other  of  Ag3Cd2.  Traces  of  the 
eutectic  freezing  at  420°  are  still  visible.  When  more  than  80  per  cent, 
of  silver  is  present,  the  alloys  consist  of  a  mixture  of  two  substances 
at  temperatures  between  the  liquidus  and  solidus  curves,  but  these 
unite  to  form  a  single  solid  solution  at  points  on  the  solidus  curve. 
The  alloys  containing  over  80  per  cent,  of  silver  do  not  ordinarily 
undergo  segregation,  and  are  practically  homogeneous  and  uniform  in 
composition.  They  are  well  suited  as  a  material  for  the  manufacture 
of  trial-plates.  J.  C.  P. 

Metallic  Calcium.  Kurt  Arndt  (Her.,  1904,  37,  4733 — 4738. 
Compare  Abstr.,  1903,  ii,  76). — Metallic  calcium,  prepared  on  a  large 
scale  by  the  electrolysis  of  fused  calcium  chloride,  has  been 
examined  in  detail  by  the  author.  The  metal  contains  traces  of 
silicon  and  aluminium  as  impurity,  and  when  acted  on  by  water  yields 
almost  pure  hydrogen.  The  sp.  gr.  is  1*54,  but  rises  to  1*56  on 
remelting  owing  to  an  increase  in  the  percentage  of  silicon  ;  wheu 
purified  by  distillation,  the  metal  has  a  sp.  gr.  T52.  Calcium  melts  at 
800°  and  sublimes  even  below  this  temperature  ;  the  vapour  reacts 
very  vigorously  with  atmospheric  air,  and  combines  with  oxygen  and 
nitrogen  even  more  readily  than  magnesium  does.  E.  F.  A. 

Calcium  Carbide  as  an  Explosive  in  Mining  Operations. 

Marcel  P.  S.  Guedras  ( Gompt .  rend.,  1904,  139,  1225 — 1226). — An 
explosive  mixture  of  acetylene  and  air  obtained  by  the  action  of  water 
on  calcium  carbide  in  a  limited  space,  and  fired  by  means  of  an 
electric  spark,  can  be  used  for  blasting  operations  in  mining,  and  the 
author  describes  a  cartridge  containing  an  air  chamber  and  charged 
with  calcium  carbide  (50  grams)  and  water  separated  by  a  membrane, 
which  can  be  mechanically  pierced  after  the  cartridge  is  placed  in  the 
bore-hole  ;  after  five  minutes,  the  acetylene  (15  litres)  mixed  with  the 
air  is  fired  electrically.  M.  A.  W. 

Preparation  of  Barium.  Antoine  Guntz  ( Ann .  Chin.  Phys., 
1905,  [viii],  4,  5 — 25). — A  resume  of  work  already  published  (com¬ 
pare  Abstr.,  1901,  ii,  385  ;  1902,  ii,  138;  1903,  ii,  369,  410).— The 
purest  specimen  of  the  metal  obtained  contained  98 '35  pel*  cent,  of 
barium,  melted  at  about  850°,  and  boiled  at  about  1150°. 

M.  A.  W. 

Decomposition  of  Barium  Nitrate  by  Heat.  E.  Basch 
( Ghem .  Zeit.,  1905,  29.  31). — The  author  corroborates  Gottlieb’s 
results  (Abstr.,  1904,  ii,  403).  A.  McK. 

Decomposition  of  Alkaline  Earth  Carbonates  by  Alkali 
Chlorides  in  Presence  of  Water.  H.  Cantoni  and  G.  Gogu^lia 
{Bull.  Soc.  chim .,  1905,  [iii],  33, 13 — 27.  Compare  Abstr.,  1904,  ii,  334). 
— The  influence  of  temperature,  time,  and  concentration  on  the  rate  of 
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decomposition  of  barium  carbonate  by  solutions  of  potassium  and 
sodium  chlorides  has  been  investigated,  and  some  further  observations 
have  been  made  on  the  action  of  sodium,  potassium,  and  ammonium 
chlorides  on  alkaline  earth  carbonates  at  the  ordinary  temperature  over 
comparatively  long  periods.  The  results,  which  are  tabulated  and 
graphically  represented  in  the  original,  show  that  under  all  conditions 
the  action  of  potassium  chloride  on  barium  carbonate  is  initially 
greater  than  that  of  sodium  chloride,  and  increases  more  rapidly  with 
increase  of  concentration,  rise  of  temperature,  and  lapse  of  time, 
although  the  last  factor  exerts  less  influence  than  the  two  former  in 
differentiating  the  action  of  the  two  chlorides.  At  the  ordinary  tempera¬ 
ture,  the  activity  of  the  three  chlorides  diminishes  in  the  following 
order  :  ammonium,  potassium,  sodium  ;  whilst  the  resistance  of  the 
three  alkaline  earth  carbonates  towards  all  three  chlorides  increases 
in  the  order  :  barium,  calcium,  strontium.  Solutions  of  sodium  or 
potassium  chloride  have  practically  no  action  on  strontium  carbonate. 

T.  A.  H. 

Silicates.  IV.  Eduard  Jordis  and  E.  H.  Kanter  (Zeit.  anorg . 
Chem.,  1904,  42,  418 — 432.  Compare  Abstr.,  1903,  ii,  475,  542, 
595). — Details  are  given  of  the  preparation  and  analysis  of  the  silicates 
of  the  alkaline  earths  previously  described. 

In  concentrated  barium  hydroxide  solutions,  the  metasilicate, 
BaSi03,H20,  is  formed.  By  the  action  of  strontium  hydroxide  on 
metasilicic  acid,  a  compound  was  obtained  containing  2/3SrO  to  lSi00; 
another  preparation  contained  the  proportion  l/3SrO  :  lSi02, 

By  the  action  of  calcium  hydroxide  on  silicic  acid,  the  metasilicate 
was  not  formed,  but  a  compound  containing  2/3CaO  :  lSi02. 

The  reaction  between  silicic  acid  and  calcium  hydroxide  in  presence 
of  1/1  mol.  calcium  chloride  solution  was  studied.  Mixtures  were 
obtained. 

The  authors  were  unable  to  confirm  the  results  of  Wahl  (Abstr., 
1902,  ii,  501),  who  claims  to  have  obtained  the  silicate  BaSi03,6H20 
by  the  action  of  barium  hydroxide  on  quartz.  A.  McK. 

Separation  of  Glucinum  from  Aluminium  and  Iron.  G.  van 

Oordt  (D.R.-P.  155466). — The  salts  of  glucinum  with  fatty  acids 
dissolve  in  chloroform  (Lacombe,  Abstr.,  1902,  ii,  122).  Glucinum 
may  be  separated  from  aluminium  and  iron  by  converting  the  mixed 
salts  into  acetates,  digesting  with  glacial  acetic  acid,  and  extracting 
with  chloroform,  in  which  the  pure  glucinum  acetate  only  dissolves. 
The  treatment  with  glacial  acetic  acid  is  necessary  in  order  to  convert 
the  insoluble  acetate  into  the  crystalline  form,  soluble  in  chloroform. 
A  solution  of  glucinum  hydroxide  in  hydrochloric  acid  is  quite 
colourless  when  free  from  iron.  C.  H.  D. 

Salts  and  Substances  for  Incandescent  Lighting.  Hans 
Bunte  {Chem.  Centr .,  1904,  ii,  1627 — 1628  ;  from  J.  Gcisbel. ,  47, 
1011 — 1013). — Since  Eitner  has  found  that  the  temperature  of  the 
Bunsen  flame  is  itself  considerably  higher  (1390 — 1545°)  than  that  of 
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the  mantle  at  corresponding  points  (1265 — 1395°),  the  temperature  of 
the  latter  cannot  be  appreciably  affected  by  a  catalytic  action  of  the 
incandescent  mass.  According  to  Schmidt,  the  light  emitted  by  pure 
thorium  oxide  become';  of  a  bluer  tint  as  the  temperature  rises,  whilst 
the  nature  of  the  light  from  cerium  oxide  is  the  same  at  all  tem¬ 
peratures  of  the  flame.  When  the  proportion  of  cerium  oxide  to 
thorium  oxide  is  gradually  increased  to  0*5  per  cent.,  the  luminosity  of 
the  mantle  becomes  greater,  and  the  light  of  a  bluer  tint.  Further 
addition  of  cerium  oxide  up  to  1*5  per  cent,  still  increases  the  luminosity, 
but  the  light  now  appears  to  be  tinged  with  red.  The  illuminating 
power  is  decreased  by  larger  proportions  of  cerium  oxide,  and  the 
character  of  the  light  approaches  more  and  more  to  that  emitted  by 
the  pure  oxide.  The  first  effect  of  rise  of  temperature  is  to  increase 
the  blue  rays,  but  when  the  light  has  attained  a  great  intensity,  all 
the  rays  are  affected  in  practically  the  same  way.  It  has  been  found 
that  when  mantles  of  different  weights  but  of  the  same  composition 
are  employed,  the  light  obtained  from  the  heavier  mantles  is  not  so 
blue  as  that  emitted  by  the  lighter.  The  high  temperature  of  the 
cerium  oxide  in  the  flame  is  partly  due  to  its  state  of  division  and 
partly  to  the  small  amount  present,  whilst  the  lighting  effect  is 
primarily  the  result  of  selective  radiation.  E.  W.  W. 

The  Element  ZS.  P.  E.  Lecoq  be  Boisbaudran  ( Compt .  rend., 
1904,  139,  1015 — 101 6). — Contrary  to  the  statement  of  Urbain 
(compare  this  vol.,  ii,  35),  the  author  maintains  that  the  elementary 
nature  of  ZS  was  fully  established  by  him  in  1895  (compare  Abstr., 
1896,  ii,  249),  although  he  did  not  succeed  in  obtaining  the  element  free 
from  dysprosium.  M.  A.  W. 

Basic  Aluminosilicates  containing  Haloids.  Z.  Weyberg 
( Centr .  Min.,  1904,  729 — 734). — By  fusing  kaolin  with  calcium 
chloride,  Gorgeu  (Abstr.,  1888,  228)  obtained  tetrahedra  of  the 
compound  3Si02,3A]203,6Ca0,2CaCl2.  This  result  is  confirmed,  and  by 
fusing  kaolin  with  calcium  bromide,  tetrahedra  with  the  composition 
5Si09,8Al203,12Ca0,4CaBr2  were  obtained.  In  both  cases,  prismatic 
crystals  of  another  alumino-silicate  were  also  formed.  Kaolin,  when 
fused  with  a  small  amount  of  calcium  bromide,  gave  tetragonal  prisms 
with  the  composition  Si0o,  Al203,2Ca0.  L.  J.  S. 

Products  of  Weathering  of  Silicates  in  Clay,  Volcanic  and 
Latent©  Soils  respectively.  Jakob  M.  van  Bemmelen  ( Zeit .  anorg. 
Chem.,  1904,  42,  265 — 314.  Compare  Abstr.,  1902,  ii,  70). — In  soils 
where  the  products  of  weathering  contain  much  alumina  relatively  to 
silica,  all  determinations  of  silica  made  by  extracting  it  with  hydro¬ 
chloric  acid  are  without  value,  since  the  extraction  is  incomplete.  If, 
however,  the  soil,  after  treatment  with  hydrochloric  acid,  is  agitated 
for  several  minutes  with  dilute  sodium  or  potassium  hydroxide  at  about 
50°,  the  residual  silicic  acid  is  dissolved. 

The  ratio  of  alumina  to  silica  as  determined  in  a  large  number  of 
the  products  of  weathering  of  alluvial  plastic  clays,  soils  of  volcanic 
origin,  and  laterite  soils  respectively  was  not  constant.  In  ordinary 
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alluvial  clays,  the  portion  extracted  from  the  disintegrated  silicate  by 
hydrochloric  or  by  sulphuric  acid  indicated  that  the  weathering  had 
taken  place  in  a  single  stage,  whilst  with  the  volcanic  and  laterite  soils 
examined,  various  stages  of  weathering  were  recognisable,  the  products 
consisting  of  a  mixture  of  silicates.  The  progress  of  the  weathering 
was  best  exhibited  with  the  laterites,  the  final  product  being  in  those 
cases  hydrargillite. 

The  metals  of  the  alkalis  and  of  the  alkaline  earths  are  also  present 
in  varying  amounts  in  the  products  of  weathering  examined,  but  not  in 
sufficient  amount  to  conclude  that  chemical  compounds  were  present  of 
the  composition  m(Si02),?i(Al203),o(MO),jt?(H20),  where  m,  n,  o,  and  p 
are  whole  numbers.  The  amount  of  those  bases  present  diminishes  the 
further  the  weathering  has  proceeded. 

Estimations  of  the  amount  of  water  in  air-dried  clays  showed  that 
ordinary  clays  contain  very  little  water,  which  is  lost  at  15°  when  the 
clay  is  exposed  to  an  atmosphere  dried  with  concentrated  sulphuric  acid. 
They  contain  about  2H20,  which  is  lost  at  a  higher  temperature.  The 
laterites  examined  contained  more  than  2H20. 

The  more  basic  the  products  of  weathering  are,  the  more  readily  do 
they  dissolve  in  hydrochloric  acid. 

The  amount  of  iron  oxide  in  various  soils  was  also  determined. 
This  iron  oxide  generally  contains  at  the  ordinary  temperature  a  little 
more  than  1H20  and  at  100°  rather  under  1H20. 

The  constitution  of  the  silicates  obtained  by  the  weathering  of  clays 
and  the  process  of  weathering  itself  are  discussed. 

Tables  of  the  various  analyses  made  are  appended.  A.  McK. 

Absorption  of  Water  by  Clay.  Jakob  M.  van  Bemmelen  ( Zeit . 
anorg .  Che?n .,  1904,  42,  314 — -324). — Various  soils  were  dried  at  100° 
and  the  percentage  of  water  absorbed  at  15°  under  varying  vapour 
pressures  was  estimated.  The  process  of  absorption  is  reversible  •  the 
hydration  and  dehydration  can  be  repeated  as  often  as  desired,  and  the 
amount  of  hysteresis  varies  with  the  amount  of  absorption. 

Determinations  of  the  rate  at  which  the  water  absorbed  was 
expelled  show  that  it  was  not  essentially  different  from  the  rate  at 
which  water  itself  evaporates  under  similar  conditions.  A.  McK. 

Reduction  of  Manganese  Oxides  by  Amorphous  Boron. 
Preparation  of  a  New  Manganese  Boride.  Binet  du  Jassonneix 
( Compt .  rend 1904,  139,  1209 — 1211). — Manganese  oxides  are  readily 
reduced  when  heated  with  boron  in  an  electric  furnace  for  a  few  seconds 
with  a  current  of  400  amperes  and  100  volts  ;  if  excess  of  boron  is  used, 
the  product  consists  of  a  mixture  of  manganese  and  a  new  manganese 
boride,  MnB  (compare  Troost  and  Hauteville,  Abstr.,  1876,  i,  883),  which 
can  be  isolated  in  the  form  of  a  crystalline  powder,  having  a  sp.  gr.  6 ’2  at 
15°,  by  the  limited  action  of  chlorine  on  the  mixture  at  a  dull  red  heat. 
Manganese  boride  burns  in  fluorine  at  the  ordinary  temperature,  is 
attacked  by  chlorine  or  bromine  at  a  red  heat,  whilst  the  action  of 
iodine  at  a  high  temperature  is  only  superficial ;  it  forms  a  fusible 
borate  when  heated  in  oxygen,  is  not  attacked  by  nitrogen ;  it  slowly 
decomposes,  cold  water  forming  manganic  hydroxide  and  boric  acid  ; 
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dissolves  in  dilute  hydrochloric  acid,  and  is  attacked  by  hydrogen 
chloride  or  hydrogen  fluoride,  nitric  or  sulphuric  acids ;  by  the  action 
of  ammonia  at  1000°,  a  compound  is  obtained  which  contains  nitrogen, 
is  not  attacked  by  acids,  and  yields  manganates  with  evolution  of 
ammonia  on  fusion  with  alkali  carbonates.  M.  A.  W. 

Composition  of  the  Pour  Sulphides  of  Manganese.  John  C. 
Olsen  and  W.  S.  Rapalje^.  Amer.  Chem.  Soc .,  1904,  26, 1615 — 1622). 
-—An  investigation  of  the  sulphides  of  manganese  has  shown  that 
three  sulphides  exist,  two  of  which,  the  red  and  the  green,  are  anhy¬ 
drous,  whilst  the  grey  sulphide  contains  a  large  proportion  of  water. 

The  pink  sulphide  of  manganese  obtained  by  the  action  of  ammonium 
sulphide  on  a  neutral  solution  of  manganous  chloride  appears  to  be  a 
mixture  of  the  grey  and  red  sulphides  in  varying  proportions.  The 
pink  sulphide  is  not  uniform  in  composition,  and  contains  from  4  to  14 
per  cent,  of  free  sulphur  and  a  varying  amount  of  water.  When 
heated  at  360°  in  an  atmosphere  of  hydrogen,  it  is  gradually  converted 
into  the  green  modification. 

When  precipitation  is  effected  with  colourless  sodium  sulphide,  a 
brick  red  sulphide  of  fairly  constant  composition  is  obtained,  contain¬ 
ing  about  0*75  per  cent,  of  water.  On  heating  the  pink  sulphide  with 
hydrogen  sulphide,  the  product  obtained  consists  of  lumps  which 
are  grey  on  one  side  and  red  on  the  other.  The  reason  that  the 
sulphide  precipitated  by  sodium  sulphide  cannot  be  converted  into  the 
green  modification,  whilst  that  produced  by  ammonium  sulphide  readily 
undergoes  this  change,  is  probably  that  the  latter  product  contains 
varying  amounts  of  the  grey  sulphide. 

The  green  modification  is  the  most  stable  form  of  the  sulphide,  is 
more  distinctly  crystalline  than  the  other  forms,  and  is  probably  more 
complex  in  structure.  E.  G. 

Influence  of  Water  Vapour  on  the  Reduction  of  the  Oxides 
of  Iron  by  Mixtures  of  Carbon  Monoxide  and  Carbon 
Dioxide.  Octave  Boudouard  (Compt.  rend.,  1905,  140,  40 — 42). — 
Comparative  measurements  of  the  reduction  of  ferric  oxide  by  gaseous 
mixtures  containing  equal  volumes  of  carbon  monoxide  and  carbon 
dioxide  have  been  made,  the  gas  being  dried  in  one  series  of  experi¬ 
ments,  and  saturated  with  water  vapour  at  room  temperature  in 
another.  The  gas  was  passed  over  the  ferric  oxide  contained  in  a 
porcelain  boat,  which  was  heated  in  an  electric  resistance  furnace 
maintained  at  constant  temperature,  each  experiment  lasting  one 
hour.  The  following  numbers  give  the  percentage  loss  of  weight  of 
the  ferric  oxide  : 


Temperature  . 

....  400° 

550° 

800° 

925° 

1050° 

Dry  gas . . 

....  0-87 

4*3 

4*0 

5  6 

6-5 

Moist  gas  . . 

....  0-45 

3-8 

2*65 

4-4 

6-9 

The  reduction  effected  by  the  dry  gas  is  considerably  greater  at  the 
lower  temperatures,  but  there  appears  to  be  little  difference  in  the 
action  at  about  1000°.  Similar  data  were  obtained  in  experiments  on 
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the  reducing  action  of  dry  and  moist  carbon  monoxide  on  ferrous 
oxide  at  850°. 

The  author  considers  that  the  results  are  in  harmony  with  the 
increased  economy  which  accompanies  the  use  of  dry  air  in  the  blast 
furnace.  H.  M.  D. 

Formation  and  Solubility  of  Double  Chlorides  of  Iron 
and  the  Alkali  Metals.  F.  Willy  Hinrichsen  and  Eugen  Saciisel 
(Zeit.  physikal.  Chem .,  1904,  50,  81 — 99). — Determinations  of  solu¬ 
bility  and  dilatometric  investigation  show  that  in  the  case  of  sodium 
and  ferric  chlorides  there  is  no  formation  of  double  salt  between  0° 
and  60°.  At  21°,  potassium  and  ferric  chlorides  form  a  double  salt  of 
the  composition  FeCl3,2KCl,H20 ;  if,  however,  the  potassium  chloride 
is  in  excess,  mixed  crystals  are  formed  (compare  Roozeboom,  Abstr., 
1892,  1384).  The  temperature  at  which  the  double  salt  is  formed 
from  the  separate  salts  is  22‘0 — 22’5°.  No  evidence  could  be  found 
for  the  existence  of  the  double  salt,  FeCl3,3KCl,  referred  to  by 
Werner.  In  the  case  of  caesium  and  ferric  chlorides  at  21°,  two  double 
salts  are  stable  :  (1)  a  yellow  salt,  FeCl3,3CsCl,H20,  produced  when 
the  solution  contains  excess  of  caesium  chloride,  (2)  a  red  salt, 
FeCl3,2CsCl,H20,  formed  in  presence  of  excess  of  ferric  chloride  at 
3 9 ‘5 — 39*8°.  The  authors  were  unable  to  isolate  the  compound 
FeCl3,CsCl, JH20  described  by  Walden  (Abstr.,  1895,  ii,  165). 

The  compounds  FeCl3,2KCl,H20  and  FeCl3,2CsCl,H20  are  in 
harmony  with  Werner’s  views  regarding  the  “co-ordination  number” 
(see  Abstr.,  1902,  ii,  554).  The  other  caesium  double  salt, 
FeCl3,3CsCl,H20,  is  not  in  harmony  with  these  views. 

Incidentally,  the  solubility  of  caesium  chloride  has  been  determined  at 
several  temperatures  between  0°  and  40°.  J.  C.  P. 

Preparation  of  Iron  Phosphide  from  Calcium  Phosphate. 

Gustave  Gin  (D.R.-P.  156087). — Iron  phosphide  may  be  prepared  in 
a  closed  electric  furnace  from  calcium  phosphate  and  iron,  silica  being 
added  as  a  flux.  Iron  pyrites  may  be  employed  as  a  reducing  agent 
instead  of  the  carbon  hitherto  used :  4Ca3P2Og+ 12Si02  +  5FeS2  + 
1  IFe  =  8Fe2P  +  12CaSi08  +  10SO2 ;  or  50a3P2O8  +  T5Si02  +  10FeS2  + 
5Fe203  =  10Fe2P  +  1 5CaSiOs  +  20SO2. 

The  temperature  required  is  slightly  above  the  melting  point  of 
iron.  Several  arcs,  each  with  a  tension  of  25  to  30  volts,  enter  the 
same  crucible,  and  the  energy  consumed  amounts  to  50 — 60  volts  per 
sq.  cm.  of  electrode  surface.  Acid  calcium  phosphates  may  be  em¬ 
ployed  to  economise  flux.  Some  free  phosphorus  is  formed  by  secondary 
reactions,  and  is  absorbed  in  a  chamber  containing  iron  borings. 

C.  H.  D. 

Alloys  of  Cobalt  and  Nickel.  W.  Guertler  and  Gustav 
Tammann  {Zeit,  anorg,  Chem.,  1904,  42,  353 — 362). — The  authors  have 
studied  the  melting-point  curve  of  alloys  of  cobalt  and  nickel  to  deter¬ 
mine  whether  a  compound  of  these  metals  is  formed,  or  whether  both 
metals  separate  completely  or  incompletely  from  the  molten  mass. 
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When  cobalt  is  heated,  it  is, like  nickel,  converted  into  a  stable,  non¬ 
magnetic  variety. 

In  the  curve  represented,  where  the  abscissae  indicate  the  composition 
of  the  mixture  and  the  ordinates  the  melting  points  observed,  the 
melting-point  curve  is  represented  by  a  straight  line,  the  course  of 
which  is  expressed  by  the  formula  A£o  =  0’35^,  where  p  indicates  the 
percentage  of  cobalt  and  A£0  the  rise  of  melting  point.  The  variation 
of  each  individual  melting  point  from  this  straight  line  amounts  to  only 
±5°.  Nickel  and  cobalt  accordingly  separate  from  their  molten 
masses  in  mixed  crystals. 

Cobalt  is  transformed  into  the  non-magnetic  variety  at  1150°, 
whereas  nickel  is  transformed  at  323°.  The  equilibrium  curve  of  the 
magnetic  and  non-magnetic  crystal  forms  of  nickel,  cobalt,  and  their 
alloys  was  studied.  The  transition  temperature  of  alloys  containing  10 
per  cent,  of  cobalt  rises  from  100°  to  60°,  from  which  the  conclusion  is 
drawn  that  the  concentration  of  the  single  crops  of  mixed  crystals, 
which  separate  from  the  same  molten  mass,  cannot  differ  from  one 
another  by  more  than  2  to  3  per  cent.  Various  mixtures  of  nickel  and 
cobalt  were  taken  and  the  lowest  temperature  determined  at  which 
those  mixtures  became  non-magnetic ;  the  temperatures  were  also 
noted  at  which  the  mixtures  again  became  magnetic  after  having  been 
cooled. 

The  melting  point  of  gold  is  1044°. 

In  the  concentration-temperature  diagram  sketched  in  the  paper, 
the  melting-point  curve  separates  the  field  of  the  molten  mass  from 
the  field  of  non-magnetic  crystals,  whilst  the  transition  curve  separates 
the  latter  from  the  field  of  magnetic  crystals.  At  the  temperatures  of 
the  melting-point  curve,  from  the  melting  point  of  pure  nickel,  1484°, 
to  the  melting  point  of  pure  cobalt,  1528°,  the  composition  of  the 
molten  mass  and  of  the  mixed  crystals  which  separate  is  approximately 
identical.  At  the  temperatures  of  the  transition  curve,  the  magnetic 
mixed  crystals  are  in  equilibrium  with  the  non-magnetic  mixed 
crystals.  A.  McK. 

Triamminecobalt  Salts.  A  New  Case  of  Hydrate  Isomerism. 

Alfred  Werner  and  Adolf  Grun  ( Ber.,  1904,  37,  4700 — 4706). — - 
Chlorodiaquotriamminecobalt  nitrate ,  [CoC1(OH2)2(NH3)3]*N03,  formed 
by  the  addition  of  a  freshly-prepared  solution  of  chlorodiaquotri¬ 
amminecobalt  chloride  to  nitric  acid  of  sp.  gr.  1  ’4,  separates  in  bluish- 
violet  needles.  The  corresponding  bromide ,  CoCl(OH2)2(NH3)3Br2, 
prepared  by  the  addition  of  the  chloride  to  hydrobromic  acid  of  sp.  gr. 
l-49,  crystallises  in  dark  blue  needles.  It  is  very  unstable,  and  in  a 
moist  atmosphere  forms  chlorobromoaquotriamminecobalt  bromide , 
[CoClBr(OH2)(NH3)3]Br,  a  green  salt  from  which  the  original  bromide 
may  be  regenerated  in  small  amount  by  suspending  it  in  alcohol  and 
gradually  adding  water. 

The  solution  of  chlorodiaquotriamminecobalt  bromide  in  water  is 
blue,  and  when  heated  becomes  red.  When  hydrobromic  acid  is  added 
to  the  blue  solution,  the  isomeric  chlorobromoaquotriamminecobalt 
bromide ,  [CoClBr(OH2)(NH3)3]Br,H20,  separates  in  brown  needles, 
even  at  temperatures  below  0U.  It  is  more  stable  than  the  blue  iso- 
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meride,  and  is  converted  into  the  green  chlorobromoaquotriammine- 
cobalt  sulphate  by  the  action  of  concentrated  sulphuric  acid.  It 
may  also  be  prepared  by  the  action  of  hydrobromic  acid  on  dichloro- 
aquotriamminecobalt  chloride,  when  it  separates  in  glistening, 
chocolate-coloured  leaflets.  Below  0°  it  forms  a  green  solution  with 
water,  at  the  ordinary  temperature  a  bluish  violet,  and  at  higher 
temperatures  a  red  solution. 

When  chlorodiaquotriamminecobalt  sulphate  is  triturated  with 
fuming  hydrobromic  acid,  anhydrous  chlorobromoaquotriamminecobalt 
bromide  separates  in  olive-green  crystals. 

The  structural  relationship  between  the  three  bromides  described  is 
expressed  as  follows  : 

LULo(NH3)3_ 

Br 

C1Co(OH9) 

(NHs)3 

Existence  of  a  Normal  Green  Chromic  Sulphate.  Albert 
Colson  ( Compt .  rend .,  1905,  140,  42 — 44). — When  the  green  solution 
obtained  by  reducing  chromic  acid  by  means  of  sulphur  dioxide  at  0° 
is  completely  evaporated  in  a  vacuum,  an  amorphous,  green,  hygroscopic 
substance  of  the  composition  Cr2(SO4)3,10H2O  is  obtained.  The  sub¬ 
stance  appears  to  be  a  normal  chromium  sulphate ;  its  aqueous  solu¬ 
tions  do  not  contain  free  sulphuric  acid,  and  the  green  colour  of  the 
solutions  is  permanent.  On  addition  of  barium  chloride,  a  considerable 
proportion  of  sulphuric  acid  is  precipitated.  It  differs  from  the  green 
sulphate  described  by  Becoura  (Abstr.,  1892,  i,  411),  for  the  green 
colour  of  solutions  of  this  soon  changes  to  violet,  and  barium  sulphate 
is  not  precipitated  on  addition  of  barium  chloride. 

On  boiling  the  aqueous  solution,  a  change  takes  place  which  is  repre¬ 
sented  by  the  equation  2Cr2(S04)3  +  H20  =  Cr40(S04)5  4-  H2S04. 

The  density  of  the  solution  is  smaller  after  boiling,  and  the  heat 
development,  on  addition  of  barium  hydroxide,  indicates  the  presence 
of  one  molecule  of  free  acid  in  the  boiled  solution  for  every  two  mole¬ 
cules  of  the  original  salt.  The  freezing  point  of  the  solution  is  un¬ 
altered  by  the  change  which  takes  place.  The  salt  is  supposed  to  have 

Or*  SO 

the  constitution  S04<^  f  4  H.  M.  D. 

Cr.h04 

Uranyl  Selenide  and  Potassium  Chromic  Selenide.  Jar. 

Milbauer  ( Zeit .  anorg.  Chem .,  1904,  42,  450—452). —  Uranyl  selenide, 
U02Se,  prepared  by  heating  a  mixture  of  selenium,  potassium  cyanide, 
and  uranium  oxide  (prepared  from  uranyl  acetate)  at  a  low  red  heat, 
forms  black,  hexagonal  prisms  with  a  metallic  lustre  and  closely 
resembling  uranyl  sulphide.  When  cold  hydrochloric  acid  is  added  to 
it,  hydrogen  selenide  is  evolved  and  uranyl  chloride  produced.  It  is 
acted  on  very  vigorously  by  nitric  acid,  selenium  at  first  separating  and 
then  gradually  oxidising. 


jBr2  (blue  bromide) 
^jBr,H20  (brown  bromide) 


LBr 


]Br. 


(NH3)3 
A.  McK. 
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Potassium  chromic  selenide ,  K2Cr2Se4,  prepared  by  heating  a  mixture 
of  selenium,  potassium  cyanide,  and  chromium  sesquioxide  at  a  red 
heat,  forms  dark  green,  hexagonal  crystals,  which  are  readily  soluble 
in  nitric  acid,  but  insoluble  in  hydrochloric  acid.  A.  McK. 

Action  of  Sodium  Hyposulphite  on  Metallic  Salts.  II.  Otto 
Brunck  (. Annalen ,  1904,  336,  281 — 298.  Compare  Abstr.,  1903,  ii, 
481). — On  addition  of  a  solution  of  sodium  hyposulphite  to  solutions  of 
metallic  salts,  mostly  one  of  three  reactions  takes  place :  (a)  the  pre¬ 
cipitation  of  a  sulphide,  ( b )  reduction  to  the  salt  of  a  lower  oxide,  or  (c) 
complete  reduction  to  the  metal. 

The  following  reactions  with  sodium  hyposulphite  are  described. 

Thallium  salts,  at  the  ordinary  temperature,  and  indium  salts,  on 
boiling,  yield  the  sulphides,  but  incompletely  owing  to  the  action  of 
sulphurous  acid  formed.  In  a  neutral  solution,  stannous  chloride  forms 
a  precipitate  of  stannous  hyposulphite,  which  dissolves  in  an  excess  of 
the  reagent,  but  in  presence  of  an  excess  of  acid,  stannous  sulphide  is 
formed  ;  solutions  of  stannic  chloride  are  completely  precipitated  as 
the  sulphide.  In  neutral  solutions,  lead  salts  are  completely  precipi¬ 
tated  as  the  yellow  hyposulphite  which  changes  into  the  black  sulphide. 
Molybdic  acid  forms  the  sulphide  in  neutral  solutions,  whilst  tungstic 
is  reduced  in  slightly  acid  solution.  Nickel  and  cobalt  salts  form  the 
sulphides  quantitatively  in  neutral,  ammoniacal,  or  weak  acetic  acid 
solutions. 

Titanium  tetrachloride  is  reduced  in  neutral  solution  to  the  tri¬ 
chloride,  but  not  in  alkaline  solution,  as  the  action  is  reversed  ; 
similarly,  chromates  are  reduced  to  chromium  oxide,  permanganates 
to  manganese  salts,  ferric  to  ferrous  salts,  and,  on  heating,  to  ferrous 
sulphide,  and  platinic  to  platinous  chloride  with  precipitation  of 
sulphur. 

Salts  of  palladium,  selenates,  and  tellurates  are  reduced  in  neutral 
solutions  completely  to  palladium,  selenium,  and  tellurium  respectively. 
Similarly,  arsenic  is  obtained  from  its  oxygen  compounds  as  a  brown 
powder  which,  if  the  reduction  takes  place  in  a  strongly  acid  solution, 
contains  arsenic  trisulphide  and  sulphur. 

The  behaviour  of  salts  of  antimony  and  of  bismuth  is  similar  to  that 
of  the  salts  of  copper. 

Solutions  of  salts  of  germanium  are  apparently  unaffected  at  the 
ordinary  temperature,  but,  on  warming,  sulphur  is  precipitated. 

a.  y. 

Inactive  Thorium.  Charles  Baskerville  and  Fritz  Zerban  (J, 
Amer.  Ckem.  Soc.y  1904,  26,  1642 — 1644). — It  has  been  shown  by 
Hofmann  and  Zerban  (Abstr.,  1903,  ii,  732)  that  inactive  thorium 
can  be  obtained  from  certain  minerals  which  do  not  contain  any 
radioactive  constituent. 

A  new  source  of  inactive  thorium  has  been  found  in  a  rock  from 
South  America,  which  is  of  a  greyish-slate  colour,  consists  chiefly  of 
barium  carbonate  containing  a  very  small  percentage  of  thorium,  and 
exhibits  no  radioactivity.  E.  G. 
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Decomposition  of  Antimony  Hydride.  Alfred  Stock  (Zeit, 
physikal.  Chem .,  1904,  50,  111  — 112). — A  continuation  of  a  discussion 
with  Bodenstein  (see  Bodenstein,  Abstr.,  1904,  ii,  245,  719  ;  Stock 
and  Guttmann,  ibid.,  489).  J.  C.  P. 

Purification  of  Tantalum.  Siemens  k  Halske  Aktienges. 
(D.B.-P.  155548). — Crude  tantalum,  obtained  by  reduction  with  sodium, 
always  contains  oxide,  which  may  be  removed  by  fusion  in  a  closed 
exhausted  electric  furnace.  The  crude  tantalum,  compressed  into  a 
crucible  of  thoria  or  magnesia,  forms  the  anode ;  the  cathode  con¬ 
sists  of  a  rod  of  pure  tantalum  or  silver,  which  is  movable  from  the 
outside  of  the  enclosing  vessel.  An  arc  is  started,  and  is  then  caused 
to  travel  over  the  whole  anode  surface,  when  fusion  to  a  homogen¬ 
eous,  non-porous  mass  occurs.  C.  H.  D. 


96 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Min  era  logical  Chemistry. 


Jordanite  from  Upp9r  Silesia.  Arthur  Sachs  (Centr.  Min., 
1904,  723 — 725). — A  massive  mineral,  which  forms  with  galena  and 
blende  a  vein  in  grey  dolomite  in  the  Blei-Scharley  mine  at  Beuthen,. 
is  proved  by  the  following  analysis  to  be  be  jordanite  (Pb4AsaS7)  : 

Pb.  S.  As.  Fe.  Total. 

70*19  18*21  11*37  0*19  99*96 

The  bearing  of  the  discovery  of  this  arsenical  mineral  on  the  origin 
of  the  ore-deposits  at  Beuthen  is  discussed.  L.  J.  S. 

Minerals  from  Arizona.  Waldemar  Lindgren  and  William  F. 
Hillebrand  (Amer.  J.  Sci .,  1904,  [iv],  18,  448 — 460). — The  minerals 
described  are  from  the  copper  deposits  at  Clifton  and  Morenci.  The 
principal  ore  is  massive  chalcoeite,  which  has  resulted  from  the  replace¬ 
ment  of  pyrites  by  means  of  descending  solutions  of  cupric  sulphate. 
A  partial  analysis  of  the  chalcocite  gave  96  per  cent.  Cu^S  and  2*4  per 
cent.  FeS2,  the  latter  probably  mechanically  admixed. 

C oronadite. — A  black  metallic  mineral,  not  unlike  psilomelane  in 
general  appearance,  and  intimately  intermixed  with  quartz,  is  found  in 
fairly  large  amount  in  the  Coronado  vein  ;  it  is  named  coronadite.  It 
has  a  finely  fibrous  structure  ;  hardness  about  4;  streak,  black  with*  a 
brownish  tinge.  Analysis  gave  : 


Mn02. 

56*13 

MnO. 

6*56 

PbO. 

26*48 

ZnO.  CuO. 

0*10  0*05 

MoO*. 

0*34 

Al.03. 

0-63* 

Fe203. 

101 

H20. 

1*03 

Insol.  and 
Si02. 
7*22 

CaO,  MgO, 

Aik.,  &c. 

0*45 

Total. 

100*00 

Sp.  gr. 

5-246 

*  With  a  little  Ti02,  P205)  V206. 
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These  results  give  the  formula  R"0,3Mn02,  or,  considered  as  a  salt 
of  a  derivative  of  ortho-manganous  acid,  R"(Mn307y'.  Taking  into 
account  the  water  (only  0T4  per  cent,  of  which  is  lost  below  200°), 
the  formula  would  be  E4"H2(Mn12O20) ;  the  water  is,  however,  probably 
due  to  incipient  alteration. 

Chrysocolla  is  of  common  occurrence  in  the  oxidised  part  of  the 
deposits,  and  shows,  as  usual,  variations  in  composition.  Microscopical 
examination  shows  that  the  different  concentric  layers  have  different 
microcrystalline  structures.  The  term  chrysocolla  probably  includes 
two  mineral  species. 

Copper -pitch-ore. — This  occurs  in  association  with  the  chrysocolla. 
It  is  a  dark  brown  to  black  substance,  with  sometimes  a  dull,  but 
generally  a  glassy  to  resinous,  lustre.  In  thin  sections  it  is  opaque  or 
translucent,  the  latter  being  optically  isotropic.  A  partial  analysis 
gave  : 

Insol. 

in  HC1  Loss  on 

CuO.  ZnO.  MnO.  Fe203,  A1203,P205.  (Si02).  ignition.  Total. 


28-6  8‘4  21-2  U)  22*8 


13-7*  98-7 


Copper-pitch-ore  is  usually  considered  to  be  impure  chrysocolla,  but 
the  material  now  described  contains  no  chrysocolla,  and  it  does  not 
appear  to  be  a  mixture.  It  is  in  some  respects  i elated  to  melanochal- 
cite  (Abstr.,  1903,  ii,  156). 

Morencite . — This  name  is  given  to  a  mineral  which  occurs  in  cal¬ 
careous  shale  at  Morenci  as  brown  or  green  spreading  masses.  It  is 
rendered  impure  by  intermixed  chlorite  and  pyrites,  but  more  pure 
material  is  present  as  brownish-yellow,  silky,  fibrous  seams  intersecting 
the  mass.  Under  the  microscope,  the  minute  fibres  are  brownish- 
yellow  and  slightly  pleochroic,  and  extinguish  parallel  to  their  length. 
Analysis  gave  : 


Si02. 

45-74 

Ti02, 

trace 

A1A 

1*98 

Fe203. 

29-68 

FeO. 

0-83 

MnO. 

trace 

CaO. 

161 

MgO. 

399 

KoO. 

0-20 

Na20. 

o-io 

h2o 

(105°). 

8*84 

II*  O 

(>105°). 

5-08 

CuO. 

little 

FeS2. 

0-66 

r2o5. 

0-18 

Total. 

98-89 

Neglecting  water,  a  metasilicate  formula,  R2//Br>//'(Si03)11,  is  derived, 
whilst  with  the  water  as  essential  the  ratio  is  that  of  an  orthosilicate. 
The  substance  is  optically  well  individualised,  and  is  evidently  an 
alteration  product  of  some  metasilicate  contact-metamorphic  mineral. 

Other  minerals  described  from  this  district  are  :  willemite,  hemimor- 
phite,  dioptase,  libethenite,  and  bronchantite,  all  of  which  are  found  as 
distinct  crystals  ;  also  the  rare  minerals  spangolite  (H18Cu6A1C1S019) 
and  gerhardtite  (H6Cu4N201?).  Microscopical  examination  of  the  green 
ores  proves  that  bronchantite  is  of  extremely  common  occurrence, 
mostly  intergrown  with  malachite.  L.  J.  S. 

Emmonsite  (?)  from  a  New  Locality.  William  F.  Hillebrand 
(Amer.  J.  Sci .,  1904,  [iv],  18,  433 — 434). — A  green  mammillary 

*  Less  0  due  to  conversion  of  Mn02  to  Mn3(>4. 
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mineral  occurring  with  gold  and  tellurite  at  Cripple  Creek,  Colorado, 
and  resembling  durdenite  in  appearance  was  found,  on  analysis,  to 
approximate  to  emmonsite  in  composition.  The  cleavage  and  optical 
characters  are  also  in  general  agreement  with  those  previously  described 
for  emmonsite.  The  following  results  (22*44  per  cent,  gangue,  mainly 
quartz,  deducted)  give  the  ratios  Te02  :  Fe203 :  H20  =  3*16  :  1*00  :  T77. 


TeOa. 

Se. 

Fe,,Oa. 

H20  at  100°. 

H20  above  100°, 

70-71 

nil 

22-76 

0-21 

4*54 

I'A- 

A1203. 

Si02,  &c. 

Total. 

Sp.  gr. 

0-34 

0:56 

0-88 

100-00 

4-53 

L.  J.  S. 


The  Sodalite  Series.  Z.  Weyberg  (Centr.  Min.,  1904,  727—729). 
— This  is  a  continuation  of  the  work  of  Lemberg,  Thugutt  (Abstr., 
1895,  ii,  358),  and  Morozewicz  (Abstr.,  1899,  ii,  764)  on  derivatives  of 
the  group  Na2Al2Si208.  A  mixture  of  silica,  alumina,  and  soda  in  the 
proportions  Na2A.l2Si208  was  fused  with  sodium  chromate ;  there 
was  obtained  a  yellow,  crystalline  powder  of  isotropic  grains  and  cubes 
with  the  composition  7Si02,4Al203,5Na20,Cr03 

( =  7Na2Al2Si208,Na2Al204,2Na2Cr04). 


L.  J.  S. 
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Physiological  Chemistry. 


Changes  in  the  Viscosity  of  the  Blood  produced  by  Alcohol. 

Russell  Burton-Opitz  ( J '.  Physiol .,  1904,  32,  8 — 17). — The  viscosity- 
values  were  obtained  by  Hurthle’s  method.  The  addition  of  0’7  per 
cent,  solution  of  sodium  chloride  to  blood  causes  an  immediate  and 
distinct  decrease  of  viscosity,  whilst  equal  amounts  of  distilled  water 
render  the  blood  slightly  more  viscous.  Alcohol  intravenously  in¬ 
jected  or  absorbed  from  the  alimentary  canal  increases  the  viscosity 
of  the  blood  ;  the  effect  lasts  from  30  to  45  minutes.  The  sp.  gr.  and 
viscosity  vary  in  the  same  manner.  The  experiments  were  made  on 
dogs.  W.  D.  H. 

Nuclei  of  Birds’  Red  Corpuscles.  D.  Ackermann  (Zeit.  physiol. 
Chem.y  1904,  43,  299 — 304). — A  mass  of  nuclei  of  the  birds’  red 
corpuscles  was  obtained  by  a  method  of  washing  with  saline  solution, 
then  with  water  to  remove  haemoglobin,  and  centrifugalising.  Leci¬ 
thin  and  cholesterol  were  removed  by  alcohol,  and  phosphorus  and 
nitrogen  estimated  in  the  residue  ;  from  the  numbers  obtained,  it  is 
calculated  that  the  nuclei  consist  of  42  per  cent,  of  nucleic  acid  and 
58  per  cent,  of  histon.  W.  D.  H. 
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Gaseous  Metabolism  of  the  Kidney.  Joseph  Barcroft  and 
Thomas  G.  Brodie  (J.  Physiol 1904,  32,  18 — 27). — The  experiments 
were  made  on  dogs  which  had  been  subjected  to  evisceration,  an 
operation  they  survive  about  eight  hours.  Diuresis,  usually  produced 
by  injection  of  urea,  is  accompanied  by  a  large  increase  of  oxygen 
absorption  in  the  kidney,  but  that  increase  is  not  in  proportion  to  the 
diuresis  produced.  In  only  one  experiment  was  there  any  increase  in 
the  carbon  dioxide  given  out.  There  is  no  definite  relation  between 
the  oxygen  absorbed  and  the  carbon  dioxide  given  out  at  any  one  time. 
The  volume  of  the  latter  is  often  in  excess  of  the  former,  especially  at 
the  commencement  of  an  experiment,  before  diuresis  has  been  set  up. 
The  amount  of  the  two  gases  exchanged  during  diuresis  varies  from 
0‘002  to  0  281  c.c.  per  gram  of  kidney  substance  per  minute.  There  is 
no  necessary  accompaniment  of  increase  of  blood  flow,  and  this  is 
never  in  proportion  to  the  acceleration  of  the  urine  flow.  The  blood 
gases  were  estimated  by  the  pump  and  by  the  Barcroft-Haldane 
method.  W.  D.  H. 

Nutritive  Value  of  Proteid  Decomposition  Products.  I. 

W.  Oronheim  (Pfliiger’s  Archiv,  1904,  106,  17 — 42). — The  experiments 
were  made  on  men  and  dogs,  and  compare  the  work  of  the  digestive 
tract  during  feeding  on  flesh  and  somatose.  The  latter  can  be  given 
in  large  quantities  (30  grams)  to  men  without  producing  intestinal 
irritation ;  this  quantity  necessitates  a  smaller  digestive  activity 
than  flesh  containing  an  equivalent  amount  of  nitrogen.  W.  D.  H. 

Sulphur  and  Phosphorus  Metabolism  on  an  Abundant 
Proteid  Diet.  Karl  Bornstein  ( Pflilger's  Archiv ,  1904,  106, 

66 — 79). — The  higher  the  percentage  of  neutral  phosphorus  and 
sulphur  in  the  urine,  the  smaller  is  the  oxidative  power  of  the  organ¬ 
ism.  The  experiments  recorded  lend  support  to  the  doctrine  that  an 
abundant  proteid  diet  improves  the  cellular  activities  of  the  organism. 

W.  D.  H. 

Peptic  Digestion  Products  of  Plasteins.  Joseph  Grossmann 
(Beitr.  chem.  Physiol.  Path.,  1905,  6,  191 — 205). — The  addition 
of  a  peptic  digest  of  plasteins  to  the  finely  subdivided  mucous 
membrane  of  stomach  or  intestine  (obtained  from  fed  or  hungry 
dogs)  leads  at  38°  to  40°  to  a  disappearance  of  non-coagulable  and  a 
corresponding  appearance  of  coagulable  proteid  material.  This  is  a  proof 
that  the  mucous  membrane  contains  not  only  proteolytic  enzymes,  but 
agents  which  act  in  the  opposite  direction.  W.  D.  H. 

Formation  of  Sugar  from  Proteid.  Hugo  Luthje  ( Pjlugcrs 
Archiv ,  1904,  106,  160 — 167). — The  pancreas  was  removed  from  a  dog 
and  the  animal  observed  for  about  a  month,  during  which  time  it  was 
kept  on  a  proteid  diet  (mainly  nutrose)  ;  the  total  sugar  in  the  urine 
was  far  too  large  to  be  accounted  for  by  that  in  the  food,  or  present 
as  glycogen  in  the  body  :  the  remainder  must  therefore  have  been 
derived  from  proteid.  W.  D.  H. 
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Pancreatic  Diabetes.  Eduard  Pfluger  ( PfliigePs  Archiv ,  1904, 
108,  168 — 172). — A  commentary  on  Luthje’s  work  (see  preceding 
abstract),  in  which  it  is  shown  that  a  large  amount  of  the  excreted 
sugar  cannot  have  had  a  carbohydrate  origin  ;  the  figures  work  out 
rather  differently  from  those  calculated  by  Liithje,  but  the  main  con¬ 
clusion  is  corroborated.  The  author  holds  that  the  sugar  excreted  as 
the  result  of  feeding  on  proteids  (and  the  same  is  true  for  feeding  on 
alanine,  glycine,  asparagine,  &c.)  is  due  to  an  indirect  action,  analo¬ 
gous  to  the  way  in  which  ammonium  carbonate  will  cause  an  increase 
in  the  hepatic  glycogen,  and,  further,  that  the  sugar  attributed  to  proteid 
decomposition  really  originates  from  fat.  In  many  diabetics  there  is 
no  increased  nitrogen  excretion.  W.  D.  H. 

Are  Proteolytic  and  Rennetic  Ferments  Identical?  Ivar 
Bang  ( Zeit .  physiol.  Chem .,  1904,  43,  358 — 360). — Pawloff  has 
advanced  the  view  that  the  rennet  action  of  gastric  juice  is  a  property 
of  pepsin,  and  holds  similar  views  regarding  other  rennetic  ferments. 
In  the  present  communication,  a  number  of  weighty  arguments  are 
adduced  to  show  that  this  cannot  be  the  case.  W.  D.  H. 

The  Lymph-flow  from  the  Pancreas.  E.  A.  Bainbridge  {Brit. 
Med.  J.,  1904,  ii,  1742—1744  ;  J.  Physiol .,  1904,  32,  1—8).— The 
intravascular  injection  of  secretin  or  extract  of  ileum  in  dogs  causes  an 
increased  flow  of  lymph  from  the  thoracic  duct.  This  has  also  been 
shown  to  be  the  case  by  Ealloise  [Btdl.  Acad.  Roy .  Belg .,  1902, 
No.  12,  p.  945).  After  ligature  of  the  portal  lymphatics,  secretin  still 
causes  an  increased  flow  of  lymph,  whereas  ileum  extract  has  no  effect. 
The  increased  flow  of  lymph  is  closely  related  to  the  secretion  of 
pancreatic  juice ;  it  is  derived  entirely  from  the  pancreas,  and  is 
probably  formed  as  a  result  of  metabolic  changes  occurring  in  the 
pancreas  during  the  secretion  of  the  juice.  It  is  produced  by  secretin, 
and  not  by  the  depressor  substance  in  the  extract.  W.  D.  H. 

Influence  of  Alkalis  on  the  Growth  of  Bone.  Hans  Aron 
{PJlugePs  Archiv ,  1904,  106,  91- — 92). — A  preliminary  account  of  ex¬ 
periments  to  show  the  importance  of  sodium  and  potassium  salts  in 
the  food  on  the  growth  of  bone.  W.  D.  H. 

Condition  of  Water  in  the  Tissues.  .  R.  du  Bors  Reymond 
{Chem.  Centr .,  1904,  ii,  1661 — 1662  ;  from  Verh.  Ges.  Deut.  Ntf.  Arzte , 
1903,  II,  (2),  437 — 440). — The  swelling  which  certain  tissues  undergo 
with  water  is  regarded  not  as  due  to  mechanical  forces,  but  more 
probably  to  chemical  union.  This  is  supported  by  experiments  with 
dried  albumin.  W.  D.  H. 

Universal  Presence  of  Brepsin  in  Animal  Tissues.  Horace  M. 
Yernon  ( J Physiol. ,  1904,  32,  33 — 50). — Erepsin  was  obtained  in 
glycerol  extracts  of  a  large  number  of  tissues  of  both  vertebrate  and 
invertebrate  animals  ;  least  was  obtained  from  invertebrates,  and  most 
from  mammals.  The  kidney  is  richest  in  the  enzyme ;  then  follow 
intestinal  mucous  membrane,  pancreas,  spleen,  and  liver  ;  then  after  a 
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large  drop,  heart  muscle ;  whilst  skeletal  muscle  and  brain  tissue  are 
poorest.  The  relative  amount  in  the  tissues  is  constant  and  not  a 
matter  of  chance,  and  must  be  related  to  their  function.  The  lower 
the  animal  in  the  scale  of  evolution,  the  less  are  its  tissue  erepsins  in¬ 
fluenced  by  the  reaction  of  medium  ;  in  mammals,  an  alkaline  medium  is 
most  and  an  acid  medium  least  efficacious.  To  some  extent  the  tissue 
erepsins  are  specific,  the  intestinal  extract,  for  instance,  having 
relatively  much  more  action  on  partially  hydrolysed  peptones  than 
kidney  and  liver  extracts.  W.  D.  H. 

Chemical  Changes  produced  in  Flesh  by  Fungi.  P.  W. 

Butjagin  {Arch.  Hygiene ,  1905,  52,  1—21). — During  the  develop¬ 
ment  of  Penicillium  glaucum  and  Aspergillus  niger  in  flesh,  the  amount 
of  water  increases,  the  absolute  amount  of  nitrogen  diminishes,  and  the 
nitrogenous  compounds  soluble  in  water  increase  ;  the  ethereal  extract 
is  lessened,  especially  in  early  stages,  and  the  amount  of  extractives 
increases  ;  the  alkalinity  rises,  as  also  does  the  amount  of  volatile 
acids.  The  fungi  appear  to  secrete  enzymes  which  are  proteolytic  and 
lipolytic.  Some  quantitative  differences  between  the  actions  of  the  two 
fungi  are  noted,  and  on  the  whole  P.  glaucum  destroys  the  constituents 
of  flesh  more  rapidly.  W.  D.  H. 

Tyrosinase  in  the  Skins  of  some  Pigmented  Vertebrates. 

Florence  M.  Durham  ( Proe .  Roy.  >Soc.}  1904,  74,  310 — 313). — An 
aqueous  extract  of  the  skins  of  rabbits,  rats,  guinea-pigs,  and  chickens 
acts  on  tyrosine  and  produces  a  pigmented  substance.  This  suggests  the 
presence  of  a  tyrosinase  in  the  skins  of  these  animals.  The  action 
takes  place  most  readily  at  37°  and  is  destroyed  by  boiling ;  the 
presence  of  an  activating  substance  like  ferrous  sulphate  is  necessary 
to  start  it.  Black  substances  are  obtained  when  animals  with  black 
pigment  in  their  skins  are  used,  and  yellow  substances  when  the  skin 
contains  the  yellow  pigment.  These  coloured  substances  are  soluble  in 
alkalis,  but  insoluble  in  acids.  W.  D.  H, 

Fat  in  Milk.  Wilhelm  Caspari  (Chem.  Centr 1904,  ii,  1664 — 1665  ; 
from  Zeit.  Biol .,  46,  277 — 279). — Polemical.  The  question  raised  is 
the  origin  of  the  milk  fat  from  the  fat  of  the  food.  The  casein  used 
by  some  observers  was  not  absolutely  free  from  fat.  Iodocasein  and 
iodoalbumin  freed  from  fat  cause  no  trace  of  iodised  fat  in  the 
milk.  W.  D.  H. 

Functions  of  Thyroid  and  Parathyroid  Glands.  Swale 
Vincent  and  W.  A.  Jolly  ( J '.  Physiol .,  1904,  32,  65 — 86). — Removal 
of  both  thyroid  and  parathyroid  does  not  necessarily  cause  death  ;  but 
fatal  results,  when  they  do  occur,  are  due  to  the  absence  of  these  glands. 
Great  variations  obtain  in  the  animal  kingdom  in  this  matter.  Bats 
and  guinea-pigs  do  not  suffer  at  all.  Monkeys  show  transient  nervous 
symptoms.  Dogs  and  cats  suffer  severely  and  usually  die.  In  foxes, 
the  symptoms  are  of  rapid  onset,  and  death  occurs  early.  No 
symptoms  of  myxcedema  were  ever  observed  ;  this  disease  is  therefore 
due  to  causes  more  complex  than  thyroid  insufficiency.  In  young 
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animals,  however,  thyroid  extirpation  causes  temporary  cessation  of 
growth.  When  the  thyroid  is  removed,  the  parathyroids  appear  capable 
of  replacing  it  to  some  extent,  and  their  histological  structure  changes 
accordingly.  W.  D.  H. 

Elimination  of  Urea  in  Healthy  Subjects.  Henri  Labbe  and 
E.  Morchoisne  ( Compt .  rend.,  1904,  139,  941 — 943). — That  the 
amount  of  urea  depends  on  the  amount  of  proteid  ingested  is  supported 
by  the  experiments  recorded  on  a  number  of  healthy  people  on  the 
same  diet.  The  amount  in  all  was  approximately  identical. 

W.  D.  H. 

Organic  Phosphorus  in  Urine.  Douglas  Symmers  (J.  Pathol. 
Bacteriol.,  1905,  10,  159 — 172). — The  estimation  of  inorganic  phos¬ 
phates  is  not  a  true  index  of  phosphorus  metabolism ;  in  various 
pathological  conditions,  the  phosphoric  acid  in  organic  combination 
may  be  frequently  25—50  per  cent,  of  the  total.  The  excretion  of 
organic  phosphorus  is  to  a  certain  extent  rhythmical.  The  amount  is 
pronounced  in  lymphatic  leucaemia,  and  especially  in  degenerative 
nervous  diseases.  It  may  be  due  to  an  increase  in  endogenous  phos- 
phorised  katabolites,  or  may  be  an  expression  of  lessened  oxidation  which 
normally  would  give  inorganic  phosphates  as  the  end-products.  The 
theory  that  it  originates  from  bone  is  dismissed,  for  in  extensive 
disease  of  bone  like  osteomalacia  the  output  of  phosphoric  acid  is 
not  increased.  W.  D,  H. 

Substances  Soluble  in  Ether  in  Human  Faeces.  Felix  Oefele 
( Chem .  Centr.,  1904,  ii,  1664;  from  Ber .  Deut.  pharm.  Ges.,  14, 
355 — 371). — Analytical  numbers  are  given  for  preformed  neutral  fat, 
fatty  acids,  lecithin,  &c.,  in  the  faeces.  A  part  is  unsaponifiable.  Great 
variations  occur  in  health.  W.  D.  H. 

Pernicious  Anaemia.  G.  Lovell  Gulland  and  Alexander 
Goodall  ( J .  Pathol.  Bacteriol.,  1905,  10,  125 — 144). — This  is  a 
megaloblastic  anaemia ;  the  blood  cells  are  abnormally  vulnerable  ;  a 
toxin  is  produced  which  does  not  always  originate  in  the  intestine. 
The  large  red  corpuscles  produced  in  the  marrow  fall  a  ready  prey  to 
endothelial  cells  and  leucocytes.  In  some  cases  this  is  congenital. 
The  accumulation  of  iron  in  the  liver  is  the  usual  result  of  excessive 
blood  destruction,  and  does  not  necessarily  mean  that  the  actual 
destruction  occurs  altogether  in  that  organ.  W.  D.  H. 

Acid  Dyscrasia.  Alexandre  Desgrez  and  J.  Adler  (Compt. 
rend.,  1904,  139,  944 — 945.  Compare  Abstr.,  1904,  ii,  193). — An 
acid  dyscrasia  can  be  produced  in  guinea-pigs  by  repeated  sub¬ 
cutaneous  injections  of  hydrochloric  acid.  In  this  condition,  there 
are  (1)  a  preponderating  disintegration  of  the  proteids  rich  in  sulphur, 
(2)  a  lessening  of  the  urine  formed,  and  (3)  a  considerable  increase  of 
nitrogenous  metabolites  in  the  tissues.  Tho  conditions  are  similar  to 
those  noted  in  skin  diseases.  W.  D.  H. 
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Influence  of  Fever  on  the  Reducing  Action  of  the  Organism. 

C.  A.  Herter  (Amer.  J.  Physiol 1904,  12,  457 — 465). — The  tempera¬ 
ture  of  rabbits  was  raised  either  by  superheating  or  infection  with 
hog-cholera.  Elevation  of  temperature  accelerates  the  reduction  of 
methylene-blue  by  various  types  of  cells.  The  differences  of  colour  are 
especially  striking  in  brain,  skeletal  muscles,  heart,  spleen,  pancreas, 
and  liver.  A  method  for  measuring  the  reaction-velocity  of  reduction 
was  also  devised.  W.  D.  H. 

Production  and  Inhibition  of  Glycosuria  in  Rabbits  by 
Salts.  Martin  H.  Fischer  (Pfliiger’s  Archiv,  1904,  100,  80 — 83). — 
Intravenous  injection  of  sodium  chloride  and  other  sodium  salts  in 
rabbits  produces  glycosuria,  which  is  inhibited  by  calcium  chloride.  This 
is  most  readily  produced  if  the  injection  is  made  towards  the  brain  ; 
the  salt  probably  produces  an  osmotic  change  which  affects  the 
“  diabetes  centre.”  Cutting  the  splanchnic  nerves  prevents  it. 
Lithium,  strontium,  and  potassium  salts  also  produce  similar  glycos¬ 
uria  ;  ammonium  salts  do  so  also  in  large  doses,  but  here  hemo¬ 
globinuria  also  occurs.  Calcium  and  magnesium  salts  kill  the  animal 
before  any  sugar  can  pass  into  the  urine.  Non-electrolytes  such  as 
urea,  alcohol,  and  glycerol  are  inactive.  W.  D.  H. 

Cystinuria.  I.  *  Adolf  Loewy  and  Carl  Neuberg  {Zeit.  'physiol. 
Chem.y  1904,  43,  338 — 354). — Friedmann  and  Neuberg  have  shown 
that  the  cystin  of  urinary  calculi  (calculus-cystein)  is  not  identical,  but 
isomeric,  with  that  obtained  from  the  decomposition  of  horn  (protein- 
cystin).  Protein-cy stein  is  a-amino-/?-thiolpropionic  acid, 

SH  •  CH/ CH(NH2)  •  C02H, 

whereas  calculus-cystein  is  /3-amino-a-thiolpropionic  acid, 

NH?- CH2- CH(SH)*  C02H. 

The  special-interest  of  this  isomerism  arises  from  the  fact  that  this  is  one 
of  the  rare  instances  of  a  /Lamino-acid  arising  during  animal  metabolism. 
Tryptophan  is  another  instance  (indole-/Laminopropionic  acid,  Ellinger), 
and  some  of  Levene’s  amino-acids  do  not  belong  to  the  a-series.  A  patient 
set.  18,  excreting  0*5  gram  of  cystin  daily,  came  under  the  authors’ 
notice,  and,  contrary  to  expectation,  this  was  protein-cystin.  Acting  on 
the  supposition  that  the  case  was  not  merely  one  of  anomalous  proteid 
metabolism,  but  one  in  which  there  was  a  general  breakdown  of 
amino-acid  metabolism,  the  urine  was  searched  for  other  amino-acids, 
but  without  success ;  diamines  were  also  absent.  The  anomalous 
nature  of  the  metabolism  was,  however,  shown  when  amino-acids  were 
administered  by  the  mouth.  Tyrosine,  leucine,  and  aspartic  acid, 
instead  of  being  broken  down  in  the  body,  were  excreted  in  the  urine 
almost  quantitatively ;  the  same  was  true  for  protein-cystin  (given  in 
6-gram  doses),  whereas  a  normal  man  will  burn  8  grams  with  the 
formation  of  sulphates  and  thiosulphates.  On  the  other  hand,  calculus- 
cystin  was  completely  burnt  with  a  corresponding  increase  in  sulphates 
and  neutral  sulphur.  After  feeding  on  lysine,  cadaverine  (pentamethyl- 
enediamine)  appeared  in  the  urine,  and  putrescine  (tetramethylene- 
diamine)  appeared  after  the  administration  of  arginine.  There  is 
here  a  direct  fermentative  splitting  off  of  carbon  dioxide,  the  first  time 
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it  has  been  shown  to  occur  in  vivo.  Whether  this  is  brought  about 
bj  enzymes  or  by  intestinal  bacteria  it  is  impossible  to  say,  for  the 
patient  would  not  permit  subcutaneous  injections,  but  the  discovery 
of  arginine  by  Kossel  and  Dakin  would  appear  to  point  to  an  enzyme, 
for  ornithine,  by  loss  of  carbon  dioxide,  would  yield  tetramethylene- 
diamine. 

The  interest  of  the  case  is  this  :  if  proteids  are  normally  broken  up 
in  the  alimentary  canal  into  simple  crystalline  cleavage  products,  why 
did  not  this  patient  excrete  them  unchanged,  as  he  did  when  they 
were  given  by  the  mouth  1  This  tells  against  the  theory  of  complete 
proteolytic  breakdown  in  the  intestine.  It  may  be  that  cystin  is 
specially  loosely  combined  in  the  proteid  molecule.  Further  experi¬ 
ments  with  polypeptides,  proteoses,  and  peptones  are  in  progress. 

W.  D.  H. 


Oxaluria.  Friedrich  Kutscher  and  Martin  Schenk  ( Zeit . 
j physiol .  Chem .,  1904,  43,  337). — By  oxidation  of  gelatin  with  calcium 
permanganate,  important  amounts  of  oxamic  acid  are  obtained.  The 
mother  substance  of  this  must  be  glycine.  Proteids  poor  in  the 
glycine  radicle,  such  as  casein  and  pseudomucin,  yield  little  or  none.  On 
the  clinical  side,  Lommel  ( Deutsch .  Arch,  klin .  Med.,  1899)  showed  that 
feeding  with  gelatin  produced  oxaluria.  Oxidation  in  the  body  doubt¬ 
less  caused  the  appearance  of  oxamic  acid,  and  this  is  broken  down 
with  the  formation  of  oxalic  acid  and  ammonia.  W.  D.  H. 


Elimination  of  Sulphur  and  Phosphorus,  Demineralisation 
of  the  Organism,  and  Size  of  the  Molecule  Elaborated  in  Skin 
Diseases.  Alexandre  Desgrez  and  J.  Ayrignac  ( Compt .  rend., 
1904,  139,  900 — 901). — The  examination  of  the  urine  in  cases  of  skin 
disease  shows  that  the  disintegration  is  most  marked  in  those  proteids 
which  are  rich  in  sulphur.  What  is  termed  demineralisation  of  the 
organism  was  higher  than  normal  in  56  per  cent,  of  the  cases. 

W.  D.  H. 


Tetanus  and  Quinine.  E.  Vincent  (Ann.  Inst .  Pasteur,  1904, 
18,  748 — 760). — Observers  have  not  infrequently  described  tetanus  as 
a  sequel  to  injections  of  quinine  given  for  malaria.  In  these  days  of 
antiseptics,  this  cannot  be  due  to  infection  from  dirty  instruments. 
Quinine  hydrochloride  kills  the  tetanus  bacillus,  and  so  cannot  favour 
its  development.  The  fatal  dose  of  quinine  varies  a  good  deal  in 
different  animals ;  this  had  to  be  determined  before  the  next  experi¬ 
ments  were  performed ;  these  consisted  in  subcutaneously  administer¬ 
ing  quinine  either  with  or  subsequently  to  a  subcutaneous  dose  of 
tetanus  bacilli,  and  the  remarkable  fact  was  elicited  that  these  animals 
quickly  died,  whereas  those  who  received  only  one  of  the  two 
substances  injected  recovered.  With  the  injection  of  both,  the  bacilli 
multiply  more  rapidly  and  pass  more  into  other  tissues.  Quinine  given 
by  other  channels  does  not  act  thus.  Its  action  is  attributed  to  its 
harmful  action  on  leucocytes.  If  quinine  is  given  subcutaneously  for 
malaria,  and  the  patient  has  cutaneous  excoriations,  it  is  wise  to 
administer  also  antitetanic  serum.  W.  D.  H. 
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Action  of  Chloroform  on  the  Heart  and  Arteries.  Edward  A. 
Schafer  and  Herbert  J.  J.  Scharlieb  [Trans.  Roy.  Soc.  Edin 1904, 
41,  Part  II,  (No.  12),  311 — 341.  Compare  Abstr.,  1903,  ii,  437). — 
By  perfusing  the  vessels  of  a  frog  with  blood  or  saline  solution  con¬ 
taining  a  high  percentage  of  chloroform  (1  to  5  grams  per  litre),  the 
blood-vessels  are  directly  constricted  ;  with  more  dilute  mixtures,  the 
effect  is  less  pronounced,  but  dilatation  is  never  obtained.  In 
experiments  on  mammals,  the  same  main  effect  is  produced,  even  with 
dilute  solutions,  except  in  the  kidney,  where  the  vessels  are  dilated. 
The  effect  is  one  on  muscular  tissue,  not  on  vaso-motor  nerve-endings, 
for  apocodeine  does  not  abolish  the  effect,  as  it  does  that  of  adrenaline. 
The  fall  of  blood  pressure  seen  is  of  cardiac  origin,  the  depressant 
effect  on  the  heart  being  more  than  sufficient  to  counterbalance  con¬ 
striction  of  peripheral  vessels.  The  effect  on  the  heart  resembles  that 
of  vagus  excitation,  except  that  the  arrest  is  more  permanent.  With 
the  arrest  of  the  circulation,  the  respiratory  centre  also  fails  second¬ 
arily.  During  light  anaesthesia,  vagus  excitation  easily  causes  arrest 
of  the  heart,  which,  however,  soon  escapes  from  vagus  control,  but  in 
deep  anaesthesia  the  effect  is  more  pronounced. 

Quite  small  doses  of  atropine  (0*00002  gram  per  kilo,  of  body  weight 
in  the  dog  given  subcutaneously)  prevent  the  effect  of  vagus  excita¬ 
tion  on  the  heart,  and  this  lasts  for  three  hours.  The  precaution  of 
administering  a  dose  of  atropine  before  chloroform  anaesthesia  in  man 
should  never  be  omitted,  even  although  it  will  not  prevent  death 
when  an  overdose  of  chloroform  produces  paralysis  of  respiration  and 
complete  “paralytic  dilatation”  of  the  heart.  The  cardiac  arrest 
sometimes  noticed  in  the  initial  stage  of  anaesthesia  is  a  reflex  vagus 
effect ;  this  is  prevented]  by  atropine.  The  paralytic  dilatation  that 
occurs  in  later  stages  when  too  much  chloroform  is  given  is  due  to 
action  in  the  neuro-muscular  inhibitory  end-apparatus  father  than  in 
the  muscle  itself.  The  heart  is  then  entirely  inexci table,  and  respira¬ 
tion  fails  first.  This  final  effect  on  the  heart  is  not  antagonised  by 
atropine,  nor  is  adrenaline  of  any  avail  as  a  rule.  The  addition  of 
small  quantities  of  ammonia  vapour  or  ammoniated  alcohol  to  the 
chloroform  inhaled  in  cases  where  danger  is  signalled  is  strikingly 
beneficial,  and  alcohol  vapour  itself  without  the  ammonia  is  nearly 
as  good.  The  alcohol  in  A.C.E.  mixture  is  needlessly  excessive.  The 
post-mortem  appearances  after  death  from  chloroform  inhalation  are 
very  similar  to  those  seen  in  asphyxia  due  to  deprivation  of  air,  or  by 
drowning,  even  although  there  may  be  no  true  asphyxia  and  a  free 
supply  of  air  by  artificial  perflation.  W.  D.  H. 

Action  of  Monatomic  Alcohols  on  Simple  Organs.  Paul 
Grutzner  and  H.  Breyer  ( Chem .  Centr.y  1904,  ii,  1665  ;  from  Verh. 
Ges.  Deut.  Ntf.  Arzte ,  1903,  II,  (2),  443). — These  alcohols  act  harmfully 
on  cilia,  the  higher  ones  more  intensely  and  rapidly.  W.  D.  H. 

Relations  between  the  Chemical  Constitution  and  Physio¬ 
logical  Action  of  some  Ammonium  Bases.  Ernst  Schmidt 
[Arch.  Fharm 1904,  242,  705 — 714.  Compare  especially  Abstr.,  1892, 
905,  and  this  vol.,  i,  23;  also,  for  the  preparation  of  the  substances  in 
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question,  Abstr.,  1892,  806,  949,  950;  1894,  i,  433;  1901,  i,  443; 
this  vol.,  i,  23). — A  resume  of  matter  already  published.  C.  F.  B. 

Betaine.  Alois  Yelich  (Zeit.  Zuckerind.  Bohn.,  1904,  29,  14 — 25). 
— The  author  finds  that  pure  betaine  has  no  poisonous  action,  the 
effects  noticed  by  Waller  and  Lowton  (Abstr.,  1904,  ii,  65)  being  due 
to  the  insufficient  neutralisation  of  the  betaine  hydrochloride  employed. 
Even  after  very  strong  doses,  the  author  is  unable  to  find  any 
diminution  of  the  blood  pressure  or  retardation  of  the  pulse. 

T.  H.  P. 

Effect  of  Adrenaline  on  Excretion  of  Sugar  and  Nitrogen  in 
Birds.  Diarmid  Noel  Paton  (J.  Physiol .,  1904,  32,  59 — 64). — When 
adrenaline  is  administered  subcutaneously,  it  produces  glycosuria  in 
birds  as  in  mammals.  It  does  not  act  through  the  pancreas.  It 
causes  a  decrease  in  the  proportion  of  nitrogen  elaborated  into  uric 
acid,  an  increase  of  the  nitrogen  present  as  ammonia,  and  probably  in 
that  in  urea  also.  W.  D.  H. 

Selective  Action  of  Cocaine  on  Nerve-fibres.  Walter  E. 
Dixon  ( J .  Physiol 1904,  32,  87 — 94). — Cocaine  locally  applied  to 
nerve-fibres  picks  out  and  paralyses  some  before  others  :  sensory 
before  motor,  afferent  before  efferent  vagal  fibres,  vaso-constrictors 
before  vaso-dilators,  and  broncho-constrictors  before  broncho-dilators. 

It  is  suggested  that  the  local  application  of  cocaine  to  the  vagi  may 
be  a  means  of  combating  death  during  early  chloroform  narcosis. 
Drugs  which  attack  the  central  nervous  system  almost  invariably 
attack  the  sensory  cells  and  fibres  before  the  motor.  There  is  no 
reason  to  suppose  that  cocaine  has  a  specific  action  on  sensory  nerve- 
endings.  W.  D.  H. 

Physiological  Action  of  Azoimide.  Letchworth  Smith  and 
C.  G.  L.  Wolf  ( J \  Medical  Research ,  1904,  12,  451 — 474). — Azoimide 
is  a  very  powerful  protoplasmic  poison  ;  the  effect  of  small  doses 
is  almost  instantaneous  death.  It  is  almost  impossible  to  determine 
the  details  of  its  action,  unless  very  small  doses  are  employed,  and  the 
use  of  the  sodium  compound  minimises  to  some  extent  the  danger  and 
unpleasant  symptoms  which  the  observers  experience.  The  experi¬ 
ments  made  on  frogs  and  mammals  show  that  the  action  in  the  main 
resembles  that  of  hydrocyanic  acid.  Muscle  and  nerve  are  simul¬ 
taneously  paralysed  after  a  preliminary  stage  of  increased  excitability. 
The  respiratory  centre  is  similarly  first  excited,  and  then  paralysed. 
The  fall  of  blood  pressure  seen  is  primarily  due  to  vascular  dilatation, 
especially  in  viscera  other  than  intestine  and  kidney,  It  forms  a 
compound  with  methsemoglobin  resembling  that  formed  by  hydrocyanic 
acid,  but  the  existence  of  a  compound  with  hsematin  or  haemoglobin 
was  not  made  out.  Introduction  of  a  phenyl  radicle  lessens  it3  action. 

W.  D.  H. 

The  Toxic  and  Anti-toxic  Action  of  Salts.  Albert  P. 
Mathews  (Amer.  J.  Physiol .,  1904,  12,  419—443). — The  valence  of  an 
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ion  is  of  little  or  no  importance  in  determining  its  anti-toxic  action. 
Attention  should  therefore  be  directed  to  its  other  properties,  potential 
weight,  velocity,  and  volume.  AY.  D.  H. 

Action  of  Calcium  Permanganate  on  Alkaloids.  G.  Baudran 
(i Compt .  rend.,  1904,  139,  1000 — 1002). — If  strychnine  sulphate  or 
hydrochloride  is  treated  at  37°  with  a  5  per  cent,  solution  of  calcium 
permanganate,  a  product  is  obtained  which,  when  mixed  with  strychnine, 
annihilates  its  poisonous  effects.  Similar  results  were  obtained  with 
morphine  and  aconitine.  The  products  all  contain  manganese. 

AY.  D.  H. 

Chemical  Combination  and  Toxic  Action  as  Exemplified 
in  Haemolytic  Sera.  Robert  Muir  and  Carl  H.  Browning  ( Proc . 
Roy.  Soc .,  1904,  74,  298 — 309). — In  the  action  of  a  complement  there 
are  two  distinct  factors:  (1)  the  power  of  chemical  combination,  and 
(2)  toxic  action,  which  correspond  to  Ehrlich’s  haptophore  and  zymotoxic 
groups.  Deficiency  in  action  does  not  necessarily  imply  absence  of  the 
first  factor,  but  may  be  due  to  the  non-sensitiveness  of  the  tissue 
molecule  to  the  second  group.  In  testing  the  corpuscles  of  an  animal,  it  is 
found  that  very  large  doses  of  both  complement  and  immune  substance 
are  necessary  if  serum  from  the  same  species  of  animal  is  used,  and 
want  of  sensitiveness  is  especially  noticeable  in  connection  with  the 
zymotoxic  group.  In  some  cases  there  is  also  deficiency  in  the  com¬ 
bining  power  of  the  complement  with  the  receptors  of  red  corpuscles. 
The  differences  of  dosage  of  the  immune-substance  with  different  comple¬ 
ments,  and  also  of  various  complements,  do  not  appear  to  be  due  to 
multiplicity  of  immune- substances.  AY.  D.  H. 

Plurality  of  Cytolysins  in  Snake  Venom.  Simon  Flexner  and 
Hideyo  Noguchi  (J.  Pathol.  Bacteriol. ,  1905,  10,  111 — 124). — Snake 
venoms  from  different  sources  contain  solvents  for  numerous  cells  other 
than  blood  corpuscles.  This  is  due  to  a  number  of  distinct  solvents, 
and  depends  on  the  interaction  of  amboceptors  and  complements. 
The  latter  are  contained  within  the  affected  cell.  AY.  D.  H. 
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New  Method  for  the  Purification  of  Water  Supplies. 

George  T.  Moore  (Amer.  J.  Phcirm .,  1904,  76,  553 — 564). — The 
treatment  consists  in  adding  copper  sulphate  to  the  water  in  the 
proportion  of  1  to  5,000,000.  By  this  means,  the  growth  of  algrn  is 
prevented,  sewage  bacteria  are  destroyed,  and  the  total  number  of 
bacteria  is  reduced  by  at  least  95  per  cent.  Over  50  public  water 
supplies  in  the  United  States  are  now  being  treated  with  copper 
sulphate,  the  reservoirs  concerned  holding  from  a  few  to  hundreds  of 
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millions  of  gallons.  The  quantity  of  copper  added  to  the  water  is  con¬ 
sidered  to  be  too  small  to  have  the  slightest  effect  on  the  health  of  the 
consumers,  even  if  copper  itself  be  injurious,  which  is  doubtful. 

W.  P.  S. 

The  Copper  Treatment  of  Water.  Henry  Kraemer  ( Amer .  J. 
Pharm .,  1904,  70,  574 — 579). — -The  results  are  given  of  experiments 
carried  out  for  the  purpose  of  testing  the  efficiency  of  copper  in  re¬ 
ducing  the  number  of  micro  organisms  in  drinking-water.  The  con¬ 
clusions  arrived  at  are  :  (1)  that  intestinal  bacteria,  such  as  Bacillus  coli 
and  B.  typhosus ,  are  completely  destroyed  by  placing  clean  copper-foil 
in  the  water  containing  them  ;  (2)  that  the  effects  of  colloidal  copper 
and  copper  sulphate  in  the  purification  of  drinking-water  are,  in  a 
quantitative  sense,  much  like  filtration,  only  the  organisms  are  com¬ 
pletely  destroyed  ;  (3)  that,  pending  the  introduction  of  the  copper 
treatment  on  a  large  scale,  drinking-water  may  be  purified  by  the 
use  of  strips  of  copper  foil,  3 '5  inches  square  to  each  quart 
of  water  ;  after  being  allowed  to  act  for  8  hours  at  the  ordinary  tem¬ 
perature,  the  water  is  then  drawn  off  or  the  strips  are  removed. 

W.  P.  S. 

Hydrogen  Sulphide  Microbes  in  Mineral  Waters.  N. 

Goslings  ( Gentr .  Baht.  Par .,  1904,  ii,  13,  385 — 394). — Passugger 
water  was  found  to  contain  sulphate-reducing  bacteria,  perhaps 
Beijerinck’s  Microspira  desulfuricans  ;  but  attempts  to  obtain  pure 
cultures  of  the  hydrogen  sulphide  microbe  were  unsuccessful. 

K  H.  J.  M. 

Is  Hydrogen  Peroxide  suitable  for  Sterilising  Milk?  P. 

Gordan  {Gentr.  Baht.  Par .,  1904,  ii,  13,  716 — 728). — Small  amounts 
of  hydrogen  peroxide,  as  employed  by  Budde  {Milch- Zeit.,  1903,  No, 
44),  have  practically  no  sterilising  action  on  milk.  Larger  quantities, 
which  impart  an  unpleasant  taste  to  the  milk,  have  a  temporarily 
retarding  effect  on  the  growth  of  the  bacteria.  Complete  sterilisation 
is  only  effected  by  amounts  three  times  as  great  as  those  employed  by 
Budde,  and  the  milk  is  then  useless  for  human  consumption.  The 
process  is,  besides,  troublesome  and  rather  expensive.  N.  H.  J.  M. 

Production  of  Fat  from  Proteid  by  Bacillus  pyocyaneus. 

S.  P.  Beebe  and  B.  H.  Buxton  {Amer.  J.  Physiol.,  1904,  12, 
466 — 470). — In  growths  of  Bacillus  pyocyaneus  in  proteid  media, 
a  pellicle  of  fat  is  formed  ;  this  is  partly  crystalline,  and  various 
constants  were  determined.  It  is  probable  that  the  fat  is  formed  in 
part  by  oxidation  of  albumoses  apart  from  any  carbohydrate  nucleus 
they  may  contain.  W.  D.  H. 

Respiration  and  Fermentation  of  Mould  Fungi  in  Rose 
Cultures.  T.  Krasnosselsky  {Gentr.  Baht.  Par.,  1904,  ii,  13, 
673 — 687). — Mucor  spinosus  and  Aspergillus  niger  give  in  air,  on 
substrata  capable  or  incapable  of  fermentation,  similar  curves  of 
elimination  of  carbon  dioxide.  In  absence  of  oxygen  they  behave 
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differently  on  fermentable  substrata,  the  carbon  dioxide  curve  showing 
that  fermentation  takes  place  with  Mucor  spinosus ,  but  not  with 
Aspergillus . 

Mucor  spinosus ,  on  non-fermenting  substrata,  and  Aspergillus ,  on 
both  substrata,  give  off  less  carbon  dioxide  in  hydrogen  than  in  air. 
Sometimes  only  traces  of  carbon  dioxide  are  produced.  Under  these 
conditions,  they  can  live  a  long  time  (67  and  141  hours  respectively), 
and  become  capable  of  further  development  when  air  is  admitted. 
The  amount  of  carbon  dioxide  then  rapidly  increases  and  may  often 
exceed  the  amount  produced  under  normal  conditions  of  aeration.  This 
vigorous  production  of  carbon  dioxide  does  not,  however,  last  long. 
The  results  are  similar  to  those  observed  by  Palladin  with  Chloro- 
thecium  saccharophilum.  N.  H.  J.  M. 

Comparative  Production  of  Alcohol  and  Carbon  Dioxide 
during*  Fermentation.  Leon  Lindet  and  P.  Marsais  ( Oorapt .  rend., 
1904,  139,  1223 — 1225). — It  has  been  established  by  Pasteur,  by  Gay- 
Lussac,  and  by  Buchner  and  Hahn  that  the  ratio  between  the  alcohol  and 
carbon  dioxide  in  the  final  products  of  fermentation  is  sensibly  equal  to 
unity  ;  the  authors  find,  however,  that  if  the  alcohol  and  carbon  dioxide 
are  estimated  during  the  process  of  fermentation,  the  ratio,  which  is 
greater  than  unity  at  the  early  stages  of  the  process,  diminishes 
towards  unity  as  the  reaction  proceeds.  The  experiments  were  con¬ 
ducted  on  three  equal  quantities  of  sterilised  grape  extract  containing 
the  same  quantities  of  the  same  yeast,  and  the  alcohol  and  carbon 
dioxide  estimated  at  three  different  stages  of  the  reaction.  Further 
experiments  showed  that  the  ratio  between  the  alcohol  and  carbon 
dioxide  is  not  appreciably  influenced  by  changes  in  the  temperature 
or  in  the  acidity  of  the  sucrose  extract.  The  initial  preponderance  of 
the  alcohol  over  the  carbon  dioxide  is  connected  with  the  growth  of 
the  yeast,  which  is  more  rapid  at  the  early  stages  of  the  fermentation. 

M.  A.  W. 

The  Alcoholic  Ferment  of  Yeast  Juice.  Arthur  Harden  and 
William  J.  Young  (. Proc .  Physiol.  Soc  ,  Nov.,  1904, 1 — 2  *  J.  Physiol., 32). 

- — The  alcoholic  fermentation  of  dextrose  by  yeast  juice  is  greatly  increased 
(doubled)  by  the  addition  of  boiled  and  filtered  yeast  juice,  although 
the  latter  fluid  is  itself  incapable  of  causing  the  fermentation.  This 
may  be  due  to  an  increase  in  the  activity  of  the  alcoholic  ferment  or  to 
a  decrease  in  that  of  the  proteolytic  enzyme  (endotryptase)  ;  the  former, 
however,  is  the  more  important  action  of  the  two.  The  substance  in 
the  boiled  juice  responsible  for  this  action,  or  “  co- ferment,”  is  not 
affected  by  boiling  •  it  is  dialy sable  and  precipitated  by  75  per  cent, 
alcohol.  By  filtration  through  a  gelatin  filter,  the  enzyme  and  its 
co-ferment  can  be  separated ,  neither  by  itself  produces  fermentation ; 
a  mixture  of  the  two  is  equal  in  power  to  the  original  juice.  No 
co-ferment  of  endotryptase  was  discovered.  W.  D.  H. 

Nitrification  and  Denitrification  in  Arable  Soil.  F.  Lohnis 
(Centr.  Baht.  Par.,  1904,  ii,  13,  706 — 715).< — Denitrification  in  soils 
can  only  be  inconsiderable  owing  to  the  amount  of  air  present.  Pro- 


no 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


duction  of  proteids  is  also  inconsiderable  owing  to  the  absence,  as  a 
rule,  of  sufficient  readily  assimilable  organic  matter.  Nitrification 
generally  greatly  exceeds  the  antagonistic  processes,  because  the 
conditions  usually  present  in  soils  are  more  favourable  to  nitrifying 
organisms  than  to  the  others.  All  three  processes  may,  however, 
under  certain  conditions  be  going  on  simultaneously. 

N.  H.  J.  M. 

Assimilation  of  Free  Nitrogen  by  Bacteria.  George  S.  Fraps 
{Rep.  of  Chemist,  Agric.  Exper .  St  at.  N.C.,  1902 — 1903,  40 — 44). — The 
results  of  preliminary  experiments  on  soil  bacteria  which  assimilate 
free  nitrogen  without  symbiosis  indicated  that  the  greatest  activity  is  in 
alkaline  solutions  containing  glucose  (2),  potassium  phosphate  (0’2), 
sodium  chloride  (0*2),  magnesium  sulphate  (0*2),  and  ferric  chloride 
(0’01  per  cent.),  calcium  carbonate  (0*5  per  cent.)  being  present. 
Less  activity  was  observed  when  magnesium  sulphate  was  omitted, 
and  much  less  in  neutral  solutions  containing  mannitol,  potassium 
sulphate,  ferric  chloride,  and  soil. 

Bacteria  may  possibly  exist  which  are  more  active  in  a  neutral 
medium.  Substitution  of  glucose  by  starch  did  not  increase  the 
assimilation  of  nitrogen.  Nearly  all  the  nitrogen  was  fixed  in  the 
first  week  of  the  experiment,  a  small  amount  being  fixed  in  the  second 
week.  N.  H.  J.  M. 

Nitrification  of  Different  Fertilisers.  W.  A.  Withers  and 
George  S.  Fraps  (Rep.  of  Chemist)  Agric.  Exper.  Stat.  N.C.j  1902 — 1903, 
3 — 8). — Four  soils,  a  poor  sandy  soil,  a  rich  loamy  soil,  a  rich  clay  soil, 
and  a  poor  clay  soil  (500  grams  of  each),  in  jars,  received  calcium 
carbonate  (5T  grams)  and  0  3  gram  of  nitrogen  in  the  form  to  be 
tested.  The  jars  were  kept  at  a  temperature  of  about  35°  and  water 
was  added  twice  a  week  so  as  to  maintain  an  amount  equal  to  about 
one-third  of  the  saturation  capacity.  After  four  weeks,  the  amount  of 
nitrogen  as  nitrates  was  determined. 

Nitrification  varied  somewhat  in  the  different  soils.  Taking  the 
amount  of  cotton-seed  nitrified  as  100  in  each  case,  the  variations  were 
as  follows  :  ammonium  sulphate,  13  to  127  ;  dried  blood,  70  to  120  ; 
fish,  85  to  100 ;  bone,  22  to  43. 

In  the  case  of  farm-yard  manure  (16T  grams  to  500  grams  of  soil) 
there  was  less  nitrification  in  three  of  the  soils  than  occurred  without 
manure,  whilst  in  the  fourth  soil  (the  poor  clay)  0*5  per  cent,  of  the 
nitrogen  was  nitrified.  N.  H.  J.  M. 

Studies  on  Nitrification.  George  S.  Fraps  {Rep.  of  Chemist) 
Agric.  Exper.  Stat.  N.C.,  1902 — 1903,  9 — 30). — The  number  of  nitrify¬ 
ing  organisms  in  a  soil  varies  according  to  conditions  of  moisture  and 
temperature,  &e.,and  their  activity  is  periodic,  rapid  nitrification  being 
preceded  and  followed  by  periods  of  less  activity. 

Soils  contain  two  groups  of  nitrifying  organisms,  one  which  nitrifies 
cotton-seed  meal,  the  other  ammonium  sulphate.  The  relative 
numbers  of  one  group  may  be  increased  by  growing  in  a  soil 
containing  the  corresponding  manure. 
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There  are  probably  four  groups  of  organisms,  three  which 
successively  convert  organic  nitrogen  into  ammonium  salts,  nitrites 
and  nitrates,  and  one  which  directly  produces  nitrites  or  nitrates  from 
organic  nitrogen. 

Ammonium  sulphate  is  nitrified  more  quickly  than  the  phosphate, 
chloride,  or  citrate.  N.  H.  J.  M. 

Nitrification  of  Ammonia  fixed  by  Ghabazite.  W.  A. 

Withers  and  George  S.  Fraps  (Rep.  of  Chemist ,  Agric.  Exper.  Stat. 
N.C.,  1902 — 1903,  31 — 32). — Chabazite  (250  grams)  was  kept  for  two 
days  in  a  solution  of  ammonium  chloride  (40  grams  in  1  litre).  After 
being  washed,  it  contained  1'26  per  cent,  of  nitrogen.  An  amount 
containing  0‘3  gram  of  nitrogen  was  added,  with  calcium  carbonate 
(5T  grams),  to  500  grams  of  soil  which  were  kept  for  3  weeks  at  35°. 
It  was  found  that  the  ammonia  absorbed  by  the  chabazite  was  much 
more  readily  nitrified  than  ammonium  sulphate,  or  cotton-seed  meal, 
added  directly  to  the  soil.  It  is  possible,  therefore,  that  zeolitic 
silicates  in  soils  may  assist  the  nitrification  of  ammonium  sulphate  by 
fixing  a  portion  of  the  salt.  N.  H.  J.  M. 

Nitrifying  Power  of  Typical  North  Carolina  Soils.  W.  A. 

Withers  and  George  S.  Fraps  (Rep.  of  Chemist ,  Agric.  Exper.  Stat.  N.  C., 
1902 — 1903,  33 — 39). — The  nitrifying  power  of  fifteen  soils  varied 
from  11  to  106,  the  lowest  being  sands  with  low  water  capacity,  low 
humus,  low  absorptive  power  for  ammonia,  low  acidity,  and  those  con¬ 
taining  a  moderate  amount  of  humus. 

Acidity  of  the  soil  did  not  prevent  the  growth  of  nitrifying  organ¬ 
isms,  and  low  water  capacity  and  atmospheric  power  are  not  necessarily 
coincident  with  low  nitrifying  power.  N.  H.  J.  M. 

Fixation  of  Atmospheric  Nitrogen  by  Dead  Leaves.  Ed. 

Henry  (Bied.  Centr .,  1904,  33,  795 — 798;  from  A nn.  Sci.  Agron., 
1903,  8,  313). — Dead  leaves  of  various  trees  were  found  to  fix  con¬ 
siderable  amounts  of  atmospheric  nitrogen.  No  fixation,  or  very  little, 
was  observed  when  leaves  were  kept  on  very  dry  sand  ;  at  the  same 
time,  there  was  no  loss  of  nitrogen.  N.  H.  J.  M. 

Changes  in  the  Dimensions  and  Volume  of  Vegetable 
Organs  and  Tissues  under  the  Influence  of  Desiccation. 

Marcellin  Berthelot  (Compt.  rend.,  1904,  139,  825 — 834). — The 
results  of  experiments  with  stems  of  Festuca ,  wheat  and  maize,  and 
leaves  of  Gynerium  argenteum  showed  that  whilst  the  length  was 
hardly  altered  by  variations  in  the  amount  of  water  present,  the 
diameter  changed  a  good  deal.  Filter  paper,  free  from  ash,  did  not 
vary  in  length  and  very  slightly  in  width  and  thickness.  Ordinary 
filter  paper  varied  slightly  in  width,  more  in  length,  whilst  the 
thickness  remained  constant.  N.  H.  J.  M. 

Vegetation  in  Atmospheres  rich  in  Carbon  Dioxide.  Em. 
Demoussy  (Compt.  rend.,  1904,  139,  883 — 885). — Sixteen  different 
plants  were  grown  in  normal  air  and  in  air  containing  0T5  per  cent. 
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of  carbon  dioxide.  Fifteen  of  the  plants  gave  much  more  dry  matter 
in  presence  of  the  larger  amount  of  carbon  dioxide  than  in  ordinary 
air,  the  amounts  being  as  122  to  262  :  100.  The  sixteenth  plant, 
Fuchsia ,  produced  97  of  dry  matter  with  carbon  dioxide  against  100 
in  normal  air,  and  this  may  have  been  due  to  other  conditions  of  the 
experiments.  N.  H.  J.  M. 

Assimilation  of  Certain  Ternary  Substances  by  Vegetables. 

Pierre  MazIs  and  A.  Perrier  (Ann.  Inst.  Fasteur ,  1904,  18, 
721 — 747). — Sugars,  glycerol,  and  methyl  and  ethyl  alcohols  retard 
for  some  days  the  germination  of  grains  of  maize,  but  do  not  inhibit 
the  growth  of  the  small  plants.  Sugars  are  assimilated  in  the  dark, 
but  light  is  essential  for  sugar  synthesis.  These  substances  added  to 
a  mineral  solution  are  actively  assimilated  in  the  light,  concurrently 
with  those  which  result  in  chlorophyllic  function.  The  plants  grow 
more  quickly  than  control  specimens.  These  organic  materials  there¬ 
fore  contribute  to  plant  anabolism.  Glycerol  is  also  absorbed  in  the 
light,  but  it  hinders  development.  Ethyl  alcohol  is  harmful,  and  leads 
to  the  production  of  aldehyde.  Methyl  alcohol  activates  vegetation 
and  is  presumably  absorbed.  The  tolerance  of  plants  to  alcohols 
varies  a  good  deal.  Dextrin  sometimes  causes  chlorosis ;  in  this 
condition,  produced  by  want  of  iron,  the  result  is  partly  due  to  excess 
of  bases  which  fix  the  iron.  W.  D.  H. 

Decomposition  of  Fallen  Leaves.  Ed.  Henry  (Bled.  Centr ., 
1904,  33,  793 — 794;  from  Ann.  Sci.  Agron .,  1902 — 1903,  8,  328). — 
Leaves  of  aspen,  when  kept  over  sand  in  wooden  boxes,  lost,  in  eleven 
months,  52  per  cent.,  and  when  chalk  was  employed  instead  of  sand, 
45  per  cent.  The  much  lower  results  obtained  in  earlier  experi¬ 
ments  are  now  shown  to  be  due  to  zinc  boxes  having  been  employed. 
Leaves  of  Carpinus  betulus,  which  are  much  less  leathery  and  contain 
less  tannin  than  oak  leaves,  do  not  decompose  more  quickly  than  the 
latter.  FT.  LL  J.  M. 

Formation  and  Distribution  of  the  Essential  Oil  of  an 
Annual  Plant.  Eugene  Ciiarabot  and  G.  Laloue  (Compt.  rend., 
1904,  139,  928 — 929). — The  essential  oil  migrates  from  the  leaves  to 
the  flower  along  with  carbohydrates.  After  fructification,  the  migration 
of  nutritive  matters  to  the  flower  ceases,  and  the  essential  oil  seems  to 
return  to  the  leaves. 

In  the  plant  examined  (basil),  it  was  found  that  most  of  the 
essential  oil  is  in  the  leaves  and  flowers.  The  stems  only  contain  a 
little,  and  the  roots  none  at  all.  N.  H.  J.  M. 

Occurrence  of  Ricinine  in  Young  Ricinus  Plants.  Ernst 
Schulze  and  Ernst  Winterstein  (Zeit.  physiol.  Chem .,  1904,  43, 
211 — 221). — The  compound  described  as  ricidine  (Abstr.,  1898,  i,  42) 
is  now  shown  to  be  identical  with  ricinine,  C8H802N2  (Maquenne  and 
Philippe,  Abstr.,  1904,  i,  339).  It  gives  a  characteristic  reaction  very 
similar  to  the  murexide  reaction,  and  also  gives  the  Weidel  reaction. 
The  amounts  present  in  young  etiolated,  or  even  green,  plants  are  some 
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12 — 15-fold  that  contained  in  the  same  number  of  seeds.  So  far 
tyrosine  and  lycine  have  not  been  obtained  from  these  plants. 

J.  J.  S. 

A  Substance  which  Inhibits  the  Fat-splitting  Action  of  the 
Seed  of  Abrus  Precatorius.  Karl  Braun  (Ghent.  Zeit.,  1905,  29, 
34.  Compare  Abstr.,  1903,  ii,  748). — An  aqueous  extract  of  the  seeds 
of  Abrus  'precatorius  was  injected  subcutaneously  into  rabbits,  the 
serum  from  which  was  then  used  in  the  experiments  described.  The 
aqueous  extract  itself  was  added  to  castor  oil  and  the  slight  amount  of 
hydrolysis  of  the  latter  estimated.  The  addition  of  the  serum  lessened 
the  extent  of  this  hydrolysis  when  the  latter  was  conducted  at  low 
temperatures.  A.  McK. 

Presence  of  Trehalase  in  Fungi.  Emile  Bourquelot  and  Henri 
Herissey  (Conipt,  rend.,  1904,  139,  874 — 876). — Trehalase  was  found 
in  the  tops  of  Boletus  edidis,  B.  aurantiacus ,  and  Cortinarius  elatior , 
but  not  in  the  tubes  and  lower  parts.  It  also  occurs  in  Paxillus 
involutes  and  Russula  delica ,  and  in  smaller  quantity  in  Boletus  badius 
and  Amanita  muscaria.  1ST.  H.  J.  M. 

Medicinal  and  Useful  Plants  of  Brazil.  Theodor  Peckolt 
(Chem.  Centr .,  1904,  ii,  1618 — 1619;  from  Ber.  Deut.  Pharm.  Ges ., 
14,  372 — 388.  Compare  Abstr.,  1904,  ii,  764). — Most  of  the  following 
Labiatse  : — Ocimum  basilicum ,  0.  carnosum ,  0.  micranthum ,  Aeolanthus 
suavis ,  Peltodon  radicans ,  Heptis  spicata ,  Hyptis  Salzmanni,  Heptis 
fasciculata ,  Cunila  galioides ,  Salvia  splendens ,  Leonurus  sibiricus , 
Leonitis  nepetoef olia,  and  Scutellaria  uliginosa — contain  considerable 
quantities  of  ethereal  oils  and  resins,  often  together  with  an  amorphous 
bitter  principle ;  glucosides  and  alkaloids  are,  however,  seldom  present 
in  these  plants.  The  abstract  contains  some  account  of  these  substances, 
which  are  prepared  in  most  cases  from  the  leaves  ;  the  yields  and  the 
quantitative  composition  of  various  parts  of  the  plants  are  also  given. 

E.  W.  W. 

Proteids  of  Wheat  Gluten  and  its  Relations  to  the  Baking 
Properties  of  Wheat  Flour.  Josef  Konig  and  P.  Rintelen 
(Zeit.  Nahr .  Genussm  ,  1904,  8,  721 — 728.  Compare  Abstr.,  1904,  i, 
1066). — The  amounts  of  water,  ash,  total  nitrogen,  nitrogen  in  substances 
soluble  in  65 — 70 percent,  alcohol,  nitrogen  as  gluten,  and  the  total  gluten 
were  determined  in  seven  samples  of  wheat  flour  and  in  three  samples  of 
spelt  wheat  flour.  The  quality  of  the  flour  was  also  ascertained  by 
making  loaves,  the  actual  volume  of  the  loaves  being  determined  by 
Kreusler’s  and  Maurizio’s  method.  The  results  showed  that  one  of  the 
spelt  loaves  was  of  bad  quality,  although  the  meal,  as  regards  gluten 
proteid  soluble  in  alcohol,  did  not  differ  from  ordinary  wheat -meal. 
The  quality,  therefore,  depends  as  little  on  the  gluten  alone  as  on  the 
relation  of  total  gluten,  or  of  the  insoluble  portion,  to  the  portion 
soluble  in  alcohol.  N.  H.  J.  M. 
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Composition  of  Rice  Refuse.  George  S.  Fraps  (Chem.  Centr ., 
1904,  ii,  1430  ;  from  Bull.  Texas  Agr.  Exper.  Stat.,  73,  3). — The 
composition  of  rice  hulls  is  similar  to  that  of  wheat  straw.  The  bran, 
consisting  mainly  of  the  seed-skin  without  much  of  the  hulls,  should 
contain  at  least  10  per  cent,  of  proteids  and  not  more  than  20  per  cent, 
of  crude  fibre.  Addition  of  hulls  lowers  the  value.  The  mixture  of 
bran,  meal,  and  hulls,  in  the  proportions  present  in  the  whole  seed, 
contains  about  7f5  per  cent,  of  proteids  and  28  per  cent,  of  crude  fibre  ; 
its  value  is  about  half  that  of  the  pure  bran.  N.  H.  J.  M. 

Volatile  Fatty  Acids  in  Cheese.  Biology  of  the  Cheese 
Ferment.  Orla  Jensen  (Centr.  Baht.  Par .,  1904,  ii,  13,  161 — 170, 
291—306,  428 — 439,  514—527,  604—615,  687—705,  and  753—765). 
— Acetic  and  formic  acids  were  always  found  to  be  present,  the  latter, 
however,  frequently  only  in  traces.  Cheeses,  the  ripening  of  which 
depends  chiefly  on  mould  fungi,  contain  only  small  amounts  of  acetic 
and  formic  acids.  All  other  cheeses  contain  some,  and  often  con¬ 
siderable  amounts  of,  propionic  acid. 

Valeric  acid  was  only  found  in  Backstein  cheese,  made  by  the 
Limburg  method,  but  traces  probably  occur  in  all  kinds  of  cheese. 

Rennet  cheeses  do  not  contain  appreciable  amounts  of  butyric  acid, 
owing,  probably,  to  the  low  temperature  of  cheese  ripening  and  the 
consequent  luxuriance  of  the  lactic  ferment,  Schabzeiger  cheese,  in 
which  the  lactic  ferments  are  killed,  contains  considerable  amounts 
(0*45  per  cent.)  of  butyric  acid. 

Cheeses  in  which  a  considerable  decomposition  of  fat  has  taken 
place  generally  contain  a  good  deal  of  ammonia,  but  in  no  case  was 
sufficient  ammonia  found  to  show  an  alkaline  reaction  with  phenol- 
phthalein.  Alkalinity,  as  indicated  by  litmus,  often  occurs  with  soft 
cheeses. 

As  regards  the  aromas  of  different  cheeses,  amino-acids  are  promi¬ 
nent  in  Emmenthaler  cheese,  butyric  esters  in  Roquefort,  and  products 
of  putrefaction  in  Limburger  cheese. 

Bacillus  casei  limburgensis  alone  produces  only  primary  albumoses. 
Micrococcus  casei  liquefaciens,  Paraplectrum  foetidum ,  and  B.  nobilis 
produce  chiefly  peptones,  amino-acids,  and  ammonia.  N.  H.  J.  M. 

Lime  Requirements  of  Hessian  Soils.  Th.  Dietrich  (. Bied . 
Centr. ,  1904,  33,  814 — 818;  from  Ber.  landtv.  Versuchs-Stat.  Marburg , 
1903). — Application  of  lime  (as  burnt  lime,  lime  marl,  and  dolomite 
marl)  was  beneficial  in  the  case  of  the  lighter  soils,  from  sand  to  sandy 
loam.  Well  cultivated  soils  which  contain  little  lime  can  do  without 
liming  better  than  badly  cultivated  soils,  possibly  because  of  the 
presence  of  calcium  compounds  other  than  carbonate,  such  as  humate 
and  sulphate.  Calcium  silicate,  which  occurs  in  less  cultivated  soils,  is 
probably  unable  to  take  the  place  of  calcium  carbonate. 

N.  H.  J.  M. 

Manurial  Value  of  Human  Excrement.  John  Sebelien  (Bied. 
Centr.,  1904,  33,  805 — 808  ;  from  Tidsskr.  Norsk.  Landbr.,  1904, 
45 — 55,  and  J.  Landw.,  1904). — The  results  of  experiments  with  oats 
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showed  the  value  of  faeces  as  a  nitrogenous  manure  to  be  75  as  com¬ 
pared  with  sodium  nitrate  =  100.  The  value,  however,  when  compared 
with  a  mixture  of  sodium  nitrate  with  phosphatic  and  potassium 
manure,  was  63  per  cent.  The  nitrogen  of  urine  is  shown  to  be  about 
equal  in  value  to  that  of  sodium  nitrate. 

Notwithstanding  the  considerable  manurial  value  of  faeces,  the 
conclusion  is  drawn  that,  as  regards  the  total  excreta,  the  faeces  are 
only  one-ninth  the  value  of  the  urine,  as  the  latter  is  produced  in  so 
much  larger  quantity.  N.  H.  J.  M. 


ANALYTICAL  CHEMISTRY. 


115 


Analytical  Chemistry. 


Sodium  Nitrate  containing  Perchlorate.  Henri  Pellet  and 
G.  Fribourg  ( Bied .  Centr .,  1904,  33,  798 — 803;  from  Ann.  Sci. 
Agron.,  1902 — 1903, 8,  ii,  199). — The  amounts  of  perchlorate  vary  from 
traces  to  15  per  cent.,  but  as  much  as  3*2  and  even  6  per  cent, 
reckoned  as  potassium  salt  have  been  found.  According  to  de 
Caluwe,  less  than  1  per  cent,  of  sodium  perchlorate  is  injurious  to 
vegetation,  whilst  potassium  perchlorate  and  chlorate  are  much  less 
injurious. 

When  sodium  nitrate  contains  perchlorate,  the  chlorate  is  present 
only  in  small  quantity.  Potassium  is  always  present,  but  seems  to 
have  no  relation  to  the  amount  of  perchlorate. 

Vincente  and  Lafitte  detect  chlorates,  in  presence  of  chlorides, 
perchlorates,  and  nitrates,  by  adding  to  the  solution  a  few  drops  of  a 
solution  of  aniline  in  water  (1:40)  and  an  equal  volume  of  hydro¬ 
chloric  acid  of  22°  B.  A  reddish-violet  coloration,  which  turns  to 
an  intense  blue,  is  produced  when  traces  of  chlorate  are  present. 

N.  H.  J.  M. 

Use  of  Chromates  of  Barium  and  of  Silver  in  the  Estima¬ 
tion  of  Sulphates  and  Chlorides.  Launcelot  W.  Andrews 
{Amer.  Chem.  J 1904,  32,  476—480). — Estimation  of  Sulphates. — 
The  process  published  by  the  author  in  1890  consisted  in  precipitat- 
ing  the  alkali  sulphate  with  a  solution  of  barium  chromate  in  dilute 
hydrochloric  acid  ;  after  removing  the  excess  of  barium  chromate  by 
neutralisation,  the  alkali  chromate  formed  in  the  reaction  was 
estimated  iodometrically.  The  author  now  states  that  in  practice  it 
will  be  found  more  convenient  to  use  a  solution  of  barium  chromate 
in  W-trichloroacetic  acid,  which,  unlike  the  hydrochloric  acid  solution, 
is  perfectly  stable. 

Estimation  of  Chlorides. — Silver  chromate  is  a  valuable  reagent  for 
the  estimation  of  very  small  quantities  of  chlorine,  say,  in  drinking- 
waters.  On  agitating  the  water  with  this  reagent,  silver  chloride  is 
formed,  and  the  filtrate  contains  alkali  chromate,  which  may  then  be 
estimated  colorimetrically.  L.  de  K. 
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Estimation  of  Tellurium.  Alexander  Gutbier  ( Chem .  Centr ., 
1904,  ii,  1554 — 1555 ;  from  Sitzungsber.  phys.  med.  Soc .,  1904, 
130 — 133). — The  tellurium  is  separated  by  reduction  with  hydrazine 
hydrate,  washed  with  lukewarm  water,  and  dried,  preferably,  in  a 
current  of  hydrogen.  L.  de  K. 

Iodometric  Estimation  of  Telluric  Acid.  Alexander 
Gutbier  and  F.  Pvesenscheck  (Chem.  Centr.,  1904,  ii,  1555  ;  from 
Sitzungsber.  phys.  med.  Soc.,  1904,  138 — 142). — Telluric  acid  cannot 
be  accurately  estimated  by  distillation  with  hydrochloric  acid  and 
subsequent  iodometric  estimation  of  the  chlorine  evolved. 

L.  de  K. 

Estimation  of  Nitrogen  in  Organic  Compounds.  Henry  C. 
Sherman  and  M.  J.  Falk  ( J .  Amer.  Chem.  Soc.,  1904,  26,  1469 — 1474). 
— The  authors  state  that  even  in  the  case  of  alkaloids  the  Kjeldahl 
method,  as  modified  by  Dyer,  may  be  successfully  employed  if  the 
boiling  be  continued  for  at  least  two  hours  after  the  liquid  has 
become  colourless  (compare  Dyer,  Trans.,  1895,  67,  812). 

L.  de  K. 

Volumetric  Estimation  of  Hydroxylamine  by  means  of 
Tervalent  Titanium.  Arthur  Stahler  (Ber.,  1904,  37, 

4732 — 4733). — Hydroxylamine  is  quantitatively  reduced  to  ammonia 
by  titanium  trichloride  or  trisulphate,  and,  since  the  excess  of  the 
titanium  salt  can  be  easily  estimated  by  titration  with  permanganate 
or  ferric  chloride,  a  convenient  method  of  estimating  hydroxylamine, 
especially  in  organic  compounds,  is  obtained.  Hydrazine  sulphate  is 
not  acted  on  by  titanium  salts  under  like  conditions.  E.  F.  A. 

Estimation  of  Phosphorus  in  Iron  Ores.  James  S.  Rowland  and 
Llewellyn  J.  Davies  (J.  Soc.  Chem.  ind.,  1904,  23,  (24),  1186 — 1187. 
Compare  Trans.,  1866,  19,  148). — One  to  two  grams  of  the  finely 
powdered  ore  are  mixed  with  one  gram  of  calcined  magnesia  and  heated 
in  a  muffle  furnace  at  a  bright  red  heat  for  about  an  hour.  The 
cooled  mass  is  boiled  with  50  per  cent,  nitric  acid,  when  a  solution 
containing  all  the  phosphorus  is  obtained.  The  phosphorus  is  then 
precipitated  by  ammonium  molybdate  and  the  washed  precipitate 
dissolved  in  a  definite  volume  of  standard  sodium  hydroxide  solution, 
which  is  then  titrated  with  nitric  acid,  using  phenolphthalein  as 
indicator.  Results  are  given  to  show  the  accuracy  of  the  process. 

H.  M.  D. 

Estimation  of  Phosphoric  Acid  in  Food-stuffs.  Emile 
Fleurent  (Bull.  Soc.  chim.,  1905,  [iii],  33,  101 — 103). — The  author 
finds  that  Garola’s  process  (Abstr.,  1897,  ii,  596)  for  the  estimation  of 
phosphoric  acid  in  wheat  flour  is  inconvenient.  Larger  quantities  of 
material  maybe  used  and  the  operation  carried  out  more  rapidly  if  the 
flour  is  destroyed  with  fuming  nitric  acid  and  the  product  from  this  opera¬ 
tion  treated  with  sulphuric  acid,  as  in  the  Kjeldahl  process,  for  the  final 
destruction  of  the  organic  matter.  The  residue  so  obtained  is  diluted, 
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neutralised  with  ammonia,  some  ammonium  chloride  added,  and  the 
phosphoric  acid  estimated  with  “  magnesia  mixture.’ }  T.  A.  H. 

Colorimetric  Estimation  of  Phosphates.  Oswald  Schreiner 
and  Bailey  E.  Brown  (J.  Amer.  Chem.  >Soc.f  1904,  26,  1463 — 1468. 
Compare  Abstr.,  1904,  ii,  85).— -The  process  maybe  briefly  summarised 
as  follows.  The  solution,  drinking  water  for  instance,  is  mixed  with  a 
drop  of  ammonia  and  a  few  drops  of  ammonium  oxalate  and  evaporated 
to  dryness.  The  residue  is  moistened  with  magnesia  mixture,  and 
after  a  few  hours  it  is  washed  several  times  with  small  quantities  of 
ammonia  water  and  finally  once  with  plain  water. 

The  precipitate,  which  now  contains  any  phosphoric  acid  as  triple 
phosphate,  is  dissolved  in  nitric  acid  and  tested  colorimetrically  by  the 
authors’  improved  molybdate  process.  L.  de  K. 

Estimation  of  Arsenic.  R.  C.  Cowley  and  J.  P.  Catford 
(Pharm.  J 1904,  73,  897). — The  following  manner  of  applying 
Reinsch’s  test  is  described.  A  fine  copper  wire,  coiled  into 
a  helix,  is  immersed  in  10  c.c.  of  the  liquid  to  be  tested,  to 
which  2  c.c.  of  hydrochloric  acid  have  been  added.  The  liquid  is  con¬ 
tained  in  a  test-tube  and  the  copper  helix  should  reach  from  the  bottom 
of  the  liquid  to  above  its  surface.  The  test-tube  and  its  contents  are 
placed  for  1  hour  in  a  salt-water  bath  kept  at  a  temperature  just  below 
its  boiling  point.  At  the  end  of  this  time,  the  exposed  length  of  wire 
is  pressed  down  below  the  surface  and  the  heating  continued  for  a 
further  15  minutes.  If  all  the  arsenic  has  been  removed  from  the 
liquid,  this  upper  portion  of  the  wire  will  remain  bright.  The  helix 
is  then  removed,  washed,  and  the  arsenical  deposit  dissolved  off  by 
1  c.c.  of  bromine  water  containing  a  little  hydrobromic  acid.  After 
washing  the  wire,  the  arsenical  solution  is  treated  with  1  c.c.  of 
potassium  hydroxide  solution  and  boiled  until  the  light  green  copper 
compounds  are  decomposed.  The  copper  oxides  are  collected  on  a  filter, 
the  ar.-enate  in  the  filtrate  reduced  to  arsenite  and  titrated  with 
Nj  100  iodine  solution.  The  latter  should  be  standardised  with  an 
arsenical  solution  of  known  strength.  It  is  asserted  that  the  method 
is  capable  of  measuring  0'033  milligram  of  arsenic.  W.  P.  S. 

Examination  of  Drugs  for  Arsenic.  William  A.  H.  Naylor 
and  E.  J.  Chappel  (Pharm.  J ’.,  1905,  74,  33,  34). — The  authors  have 
examined  most  of  the  drugs  of  the  British  Pharmacopoeia  in  order  to 
see  whether  they  complied  with  the  limits  proposed  in  the  recently 
issued  report  presented  to  the  Pharmacopoeia  Committee  of  the 
General  Medical  Council.  The  methods  employed  were  those 
recommended  in  this  report.  A  large  proportion  of  the  drugs,  &c., 
came  within  the  prescribed  limits  for  arsenic,  the  exceptions  being  : 
antimony  oxide,  1000  ;  bismuth  carbonate,  5  ;  glycerol,  4  ;  iron,  500  ; 
potassium  carbonate,  4  ;  reduced  iron,  100  ;  sulphonal,  6  ;  and  tartar- 
ated  antimony,  500  parts  of  arsenic  per  million.  The  drugs  were 
purchased  through  the  ordinary  channels,  the  only  stipulation  made 
being  that  they  should  answer  the  requirements  of  the  Pharmacopoeia. 
The  inference  drawn  from  the  results  of  the  experiments  is  that  the 
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recommendations  as  to  the  arsenic  limit  are,  except  in  the  case  of  a 
few  drugs,  capable  of  practical  fulfilment.  W.  P.  S. 

Rapid  Estimation  of  Silicon  in  Ferrosilicon.  Louis 
Lucchese  (Ann.  Chim.  anal.,  1904,  9,  452 — 453). — 0  5 — 1  gram  of 
the  finely  powdered  sample  is  treated  in  a  weighed  platinum  crucible 
with  1  c.c.  of  hydrofluoric  acid,  1  c.c.  of  nitric  acid  is  added,  and  the 
whole  evaporated  to  dryness.  After  adding  another  c.c.  of  hydro¬ 
fluoric  acid  and  evaporating,  the  mass  is  calcined.  After  another 
treatment  with  hydrofluoric  and  nitric  acids,  the  mass  is  finally  ignited 
to  constant  weight,  and  the  resulting  ferric  oxide  multiplied  by  0’7 
represents  metallic  iron,  which,  deducted  from  the  original  weight, 
gives  the  silicon.  The  impurities  present  in  commercial  samples  are 
not  sufficiently  large  to  affect  the  result.  L.  de  K. 

The  Microscopic  Examination  of  Metals.  John  H.  B. 
Jenkins  and  D.  G.  Riddick  ( Analyst ,  1905,  30,  2 — 15). — This  paper 
deals  mainly  with  the  microscopic  examination  of  mild  steel.  The 
methods  of  preparing  the  sections  are  fully  described,  and  include  the 
polishing,  etching,  heat-tinting,  and  mounting  of  the  specimens. 
Forty-one  photo-micrographs  are  given  to  illustrate  the  specimens 
mentioned  in  the  paper,  comprising  iron  crystals,  pig  irons,  mild 
steels,  cemented  steels,  manganiferous  steels,  pearlite,  copper,  “  burnt  ” 
copper,  annealed  steel,  flaws  in  steel,  cast-steel,  &c.  W.  P.  S. 

Precipitation  of  Barium  Bromide  by  Hydrobromic  Acid. 

Norman  C.  Thorne  (Amer.  J.  Sci .,  1904,  [iv],  18,  441 — 444). — If  a 
concentrated  solution  of  barium  bromide  or  chloride  is  treated  with  an 
excess  of  a  mixture  of  equal  parts  of  hydrobromic  acid  and  ether,  the 
barium  is  precipitated  quantitatively  as  bromide.  It  is  advisable  to 
saturate  the  mixture  with  hydrogen  bromide,  which  is  conveniently 
made  by  dropping  liquid  bromine  into  a  solution  of  naphthalene  in 
petroleum  and  passing  the  evolved  gas  through  a  purifying  tower 
charged  with  glass  wool  and  red  phosphorus.  The  precipitate  is 
collected  on  a  weighed  asbestos  pad,  washed  with  the  acid  ether 
mixture,  mixed  with  a  little  ammonium  bromide,  and  finally  heated  at 
250°  to  constant  weight.  The  process  may  be  used  in  the  presence  of 
calcium  and  magnesium. 

If,  however,  barium  bromide  is  treated  with  hydrochloric  acid  and 
ether,  it  is  practically  precipitated  as  chloride.  If  barium  chloride  is 
partially  precipitated  with  hydrochloric  acid  and  then  mixed  with  an 
amount  of  hydrobromic  acid  which  by  itself  would  not  have  caused 
any  precipitate,  a  mixture  of  barium  chloride  and  bromide  is  obtained. 

L.  DE  K. 

Estimation  of  Lead  and  Antimony  as  Sulphides.  Joseph  A. 
Muller  ( Bull.  Soc.  chim.,  1904,  [iii],  31,  1300 — 1303). — It  is  proposed 
to  precipitate  the  sulphides  of  these  metals  in  warm,  slightly  acid  solu¬ 
tion  and  to  wash  the  precipitates,  previously  collected  on  tared  filters, 
successively  with  (1)  a  solution  of  hydrogen  sulphide  in  water,  (2) 
alcohol  (95  per  cent.),  (3)  a  mixture  of  equal  volumes  of  alcohol,  ether, 
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and  carbon  disulphide,  and  (4)  ether,  and  then  to  dry  them  under  re? 
duced  pressure  over  sulphuric  acid.  The  results  of  a  number  of  trials 
of  this  method  quoted  in  the  original  indicate  that  it  gives  trustworthy 
results.  T.  A.  H. 

Analysis  of  Lead  Minerals.  Joseph  A.  Muller  (Bull.  Soc.  chiin. , 
1904,  [iii],  31,  1303 — 1306). — The  finely  powdered  mineral  is  warmed 
with  nitric  acid  for  12  hours,  and  the  residue,  left  after  evaporation  of 
the  excess  of  acid,  treated  first  with  warm  water  and  then  with  hydro¬ 
chloric  acid  at  80°.  From  the  aqueous  solution,  the  iron  is  precipitated 
by  the  addition  of  sodium  acetate  and  subsequent  ebullition,  and  the 
silver  as  the  chloride.  To  the  filtrate  are  added  (a)  the  hydrochloric 
acid  solution  prepared  from  the  original  residue,  and  ( b )  the  precipitate 
of  basic  ferric  acetate  previously  dissolved  in  hydrochloric  acid,  and 
the  whole  is  largely  diluted  with  water,  then  warmed,  and  saturated 
with  hydrogen  sulphide.  The  precipitate  is  first  washed  with  a  solu¬ 
tion  of  sodium  or  ammonium  sulphide,  arsenic  being  estimated  as 
magnesium  ammonium  arsenate,  and  antimony  as  the  sulphide  (com¬ 
pare  preceding  abstract)  in  the  washings  ;  next  the  residue  is  washed 
with  alcohol,  &c.,  as  already  described  ( loc .  cit.),  and  weighed.  If 
copper  is  present,  this  is  determined  by  treating  an  aliquot  portion 
of  the  precipitate  with  nitric  acid  followed  by  sulphuric  acid,  and 
estimating  the  copper  in  the  soluble  portion  by  one  of  the  usual 
methods.  The  lead  sulphide  precipitate  may  also  contain  a  small 
quantity  of  silver  sulphide ;  this  may  be  estimated  by  reduction  and 
cupellation.  The  remaining  constituents  of  the  mineral  are  determined 
in  the  usual  way.  T.  A.  H. 

Analysis  of  Ferrosilicons ;  Use  of  Sodium  Peroxide  in 
Platinum  Crucibles.  Louis  Lucch^se  (Ann.  Chim.  anal 1904,  9, 
450 — 451). — When  copper  or  nickel  crucibles  are  used  for  fusions  with 
sodium  peroxide,  the  fused  mass  is  always  contaminated  with  copper  or 
nickel  oxides,  which  complicates  the  analysis.  No  such  inconvenience 
is  experienced  when  using  a  platinum  crucible. 

For  the  assay  of  ferrosilicon,  1  gram  (or  less)  of  the  finely  powdered 
sample  is  mixed  by  means  of  a  spatula  with  2  grams  of  dry  sodium 
carbonate  and  2  grams  of  sodium  peroxide  contained  in  a  platinum 
crucible.  After  heating  for  5  minutes  very  gently  over  a  small  Bunsen 
flame  or  a  spirit  lamp,  the  crucible  is  seized  with  a  pair  of  nickel 
tongues  and,  with  constant  rotary  movement,  heated  to  dull  redness  for 
15  minutes,  when  the  fused  mass  is  at  once  turned  out.  The  mass,  which 
contains  the  silicon  as  silicate,  is  then  analysed  as  usual.  L.  de  K. 

Estimation  of  Chromium  in  Steel.  Fred  Ibbotson  and  R. 
Howden  (Chem.  News ,  1904,  90,  320 — 321). — The  sample  is  dissolved 
in  a  small  amount  of  nitric  acid  of  sp.  gr.  1*20  and  heated  to  expel 
nitrous  fumes.  After  copious  dilution,  2 — 3  grams  of  ammonium  per¬ 
sulphate  and  about  0  01  gram  of  silver  nitrate  are  added  and  the 
solution  heated  until  the  chromium  and  manganese  are  completely 
oxidised.  If  the  quantity  of  the  latter  metal  be  large,  manganese 
dioxide  may  separate,  and  must  be  removed  by  filtration.  The  solu¬ 
tion  is  cooled,  treated  with  excess  of  ammonium  acetate,  and  lead 

9—2 


120 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


acetate  solution  is  added.  The  precipitated  lead  chromate  is  collected 
on  an  asbestos  filter,  washed  with  dilute  ammonium  acetate  solution, 
and  then  dissolved  off  the  filter  with  nitric  acid.  After  diluting  the 
solution,  an  excess  of  standard  ferrous  sulphate  solution  is  added,  and 
the  estimation  completed  by  titration  with  N/2 0  potassium  perman¬ 
ganate  solution. 

Steels  containing  large  quantities  of  tungsten  cannot  be  completely 
decomposed  by  nitric  acid  alone.  In  this  case,  0*5  gram  of  the 
sample  is  heated  with  10  c.c.  of  sulphuric  acid  (1:4)  until  nearly 
dissolved,  2  c.c.  of  nitric  acid  of  sp.  gr.  T2  are  then  added,  and,  after 
boiling,  100  c.c.  of  water.  To  this  solution,  containing  much  of  the 
tungsten  as  precipitated  oxide,  20  c.c.  of  the  nitric  acid  and  20  c.c.  of 
a  0*2  per  cent,  silver  nitrate  solution  are  added,  together  with  3  grams 
of  ammonium  persulphate.  The  mixture  is  gradually  brought  to 
boiling,  then  cooled,  ferrous  sulphate  solution  is  added,  and  the  titra¬ 
tion  completed  as  above  described.  W.  P.  S. 

Estimation  of  Chromium  in  Steel.  Fred  Ibbotson  and  R. 
Howden  ( Chem .  News,  1905,  91,  3). — Chromium  and  manganese  may 
be  estimated  in  one  portion  of  a  sample  of  steel  according  to  the 
following  method.  The  manganese  is  oxidised  in  a  cold  nitric  acid 
solution  of  the  steel  by  means  of  sodium  bismuthate  and  titrated  in 
the  usual  manner.  About  50  c.c,  of  nitric  acid  of  sp.  gr.  1*2  and 
10  grams  of  sodium  bismuthate  are  then  added  and  the  mixture  boiled. 
A  small  quantity  of  manganous  sulphate  is  added  and  the  boiling  con¬ 
tinued  for  a  minute  or  so.  The  manganic  oxide  is  then  collected  on  a 
filter  and  the  chromic  acid  estimated  in  the  filtrate.  W.  P.  S. 

Electrolytic  Estimation  and  Separation  of  Antimony  and 
Iron.  The  Trisulphide  Method  for  Estimating  Antimony. 

Arthur  Fischer  ( Zeit .  anorg.  Chem.,  1904,  42,  363 — 417.  Compare 
Abstr.,  1903,  ii,  616). — The  electrolytic  reduction  of  tin  from  the 
solution  of  the  tin  ammonium  thio  salt-  is  easily  accomplished  by  means 
of  a  platinum  cathode  covered  by  a  layer  of  tin,  on  the  addition  of 
sodium  sulphite  to  the  ammonium  sulphide  used.  The  use  of  a  platinum 
iridium  anode  is  recommended. 

Antimony  may  be  quantitatively  separated  from  a  solution  of  the 
thioantimonite  or  from  the  thioantimonate  in  sodium  sulphide 
on  the  addition  of  potassium  cyanide.  The  presence  of  polysulphides 
in  the  solution  prior  to  electrolysis  is  immaterial,  since  they  are  easily 
reduced  by  the  potassium  cyanide  present.  A  platinum  iridium  anode 
is  also  preferable  in  this  case  to  a  platinum  anode. 

The  electrochemical  equivalent  of  antimony  in  thioantimonite 
is  Sb/3  and  in  thioantimonate  Sb/5.  The  quinquevalency  of  anti¬ 
mony  favours  the  reversibility  of  the  reaction,  whilst  the  tervalency 
does  not. 

The  separation  of  antimony  from  tin  may  be  effected  from  sodium 
sulphide  solution  to  which  potassium  cyanide  is  added.  The  separation 
is  accomplished  both  when  ter  valent  and  quin  que  valent  antimony  com¬ 
pounds  are  employed.  The  solution  must  be  saturated  at  30°  with 
sodium  sulphide  and  must  contain  from  2  to  4  grams  of  sodium  by  dr- 
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oxide.  The  temperature  must  not  exceed  30°  nor  the  tension  IT 
volts. 

In  the  absence  of  potassium  cyanide,  only  tervalent  antimony  can 
be  separated  from  tin  with  accuracy.  The  electrolyte  must,  in  this 
case,  be  saturated  at  50°  with  sodium  sulphide,  and  the  tension  must 
not  exceed  0- 9  volt. 

Sodium  hydrosulphide  is  unsuitable  for  the  separation,  since  the 
potentials  of  antimony  and  tin  towards  its  solution  are  only  very 
slightly  different. 

The  addition  of  sodium  hydroxide  to  the  electrolyte,  as  recommended 
by  Classen,  is  absolutely  essential. 

The  trisulphide  method  for  estimating  antimony  gives  results  lower 
than  those  obtained  by  the  electrolytic  method.  A.  McK. 

Estimation  of  Chloroform  Vapour  by  a  Tonometric  Method. 

B.  J.  Collingwood  (Proc.  physiol.  Soc. ,  Nov.,  1904,  ii — iii;  J.  Physiol ., 
32). — The  principle  of  the  method  is  as  follows  :  one  chamber  contains 
the  mixture  of  air  and  chloroform,  another  air  only  ;  the  two  are 
connected  by  a  manometer.  An  equal  amount  of  chloroform  is  added 
to  both,  and  the  difference  in  the  levels  of  the  water  or  mercury  in  the 
two  limbs  of  the  manometer  is  proportional  to  the  percentage  of  the 
chloroform  originally  present.  The  method  gives  good  results,  and 
these  are  not  affected  by  the  presence  of  carbon  dioxide. 

W.  D.  H. 

Estimation  of  Chloroform  Vapour  in  Air.  Alfred  G.  Levy 
( Proc .  physiol.  Soc.,  Nov.,  1904,  iii — iv  ;  J.  Physiol 32). — Waller’s 
densi metric  method  was  compared  with  Vernon  Harcourt’s  com¬ 
bustion  method.  The  results  agree  very  closely,  the  former  method 
giving  as  a  rule  slightly  higher  results.  W.  D.  H. 

Estimation  of  Glycerol  in  its  Solutions  by  means  of  the 
Specific  Gravity.  C.  Stiepel  ( Chem .  Gentr.,  1904,  ii,  1626 — 1627  ; 
from  Seifensiederzeit.,  31,  818). — The  amount  of  glycerol  in  a  crude 
sample  which  is  reasonably  free  from  other  organic  matters  may  be 
determined  by  subtracting  from  the  percentage,  as  deduced  from  the 
sp  gr.,  the  percentage  of  ash  multiplied  by  3’33.  This,  however,  only 
holds  good  for  small  amounts  of  salts.  If  the  sample  is  very  concentrated, 
the  determination  of  the  sp.  gr.  is  somewhat  troublesome.  In  this  case, 
it  may  be  slightly  diluted  with  a  known  weight  of  water.  L.  de  K. 

Assay  of  Glycerol.  Taurel  (Chem.  Gentr.,  1904,  ii,  1258;  from 
Mon.  Sci.,  18,  574 — 577). — When  testing  crude  glycerol  by  means 
of  Hehner’s  dichromate  process,  it  is  necessary  to  first  remove  certain 
objectionable  matters  by  addition  of  basic  lead  acetate.  The  author 
prepares  this  by  dissolving  1  mol.  of  lead  acetate  and  adding  half  a  mol. 
of  sodium  hydroxide.  Any  excess  of  lead  in  the  filtrate  must  be  care¬ 
fully  removed  by  sodium  sulphate.  Alkaline  samples  should  be  first 
neutralised  with  acetic  acid  before  clarifying  with  the  lead.  If  there 
is  much  sodium  chloride  present,  there  is  a  risk  of  chlorine  escaping 
during  the  heating  with  potassium  dichromate  and  sulphuric  acid. 


122 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  author  therefore  recommends  connecting  the  flask  with  a  bulb 
tube  containing  a  standard  solution  of  arsenious  acid,  and  in  this 
way  estimating  the  chlorine  and  allowing  for  it.  When  testing 
glycerol  for  sulphides,  acetic  acid  should  be  used  in  the  cold.  When 
testing  for  arsenic  by  Gutzeit’s  test,  any  sulphur  compounds  should  be 
first  fully  oxidised  with  potassium  permanganate  before  adding  zinc 
and  hydrochloric  acid.  L.  deK. 

New  Test  for  Cholesterol.  Carl  Neuberg  and  Dora  Rauch- 
werger  ( Chem .  Centr .,  1904,  ii,  1434 — 1435  •  from  Festschr.  fur  Ernst 
Salhowski ,  279 — 285). — A  trace  of  cholesterol  is  heated  with  1*5  c.c. 
of  absolute  alcohol,  and  a  minute  particle  of  rhamnose  or  a  drop  of 
solution  of  3-methylfurfuraldehyde  is  added.  When  quite  cold,  an 
equal  bulk  of  sulphuric  acid  is  allowed  to  run  down  the  sides  of  the 
test-tube,  when  a  characteristic  raspberry-red  ring  will  at  once  be 
noticed.  If  the  tube  is  well  cooled  and  shaken,  the  whole  liquid 
becomes  red  and  shows,  after  being  diluted  with  alcohol,  a  character¬ 
istic  dark  absorption  band  between  E  and  C.  If  the  mixture  becomes 
overheated,  the  liquid  assumes  a  brown  colour,  and  then  shows  a 
second  absorption  band  in  the  neighbourhood  of  D .  Phytosterol  does 
not  give  the  reaction,  or  at  most  a  rose  colour  which  gives  an  absorp¬ 
tion  band  in  the  yellowish-green. 

The  reaction  is,  however,  shared  by  some  hydroaromatic  compounds, 
such  as  biliary  acids,  also  by  camphor,  borneol,  menthol,  and  similar 
substances.  L.  de  K. 

Corrections  to  be  Applied  in  the  Estimation  of  Lactose  in 
Cows’  Milk  and  Human  Milk.  Gustave  Patein  (J.  Pharm.  Chim ,, 
1904,  [vi],  20,  501 — 505). — Attention  is  drawn  to  the  necessity  of 
correcting  for  the  volume  of  the  precipitated  casein  and  fat  in  this 
estimation,  particularly  when  the  analysis  is  made  on  the  undiluted 
milk.  Lactose  cannot  be  estimated  polarimetrically  in  human  milk  on 
account  of  the  presence  of  a  laevorotatory  substance  which  is  not  pre¬ 
cipitated  by  mercuric  nitrate  or  by  picric  acid.  As  this  substance, 
however,  does  not  reduce  Fehling’s  solution,  the  volumetric  method  may 
be  used.  W.  P.  S. 

New '  Reaction  for  Lactose  (and  Maltose).  Alfred  Wohlk 
(Zeit.  anal.  Chem.,  1904,  43,  670 — 679). — Lactose  or  maltose  heated 
with  10  per  cent,  ammonia  for  15 — 20  minutes  develops  a  bright 
madder-red  colour,  of  considerable  permanence.  Other  carbohydrates 
give  either  no  colour  or  a  yellow  to  yellowish-brown  one,  and  do  not 
obscure  the  lactose  reaction.  The  reaction  is,  however,  inhibited  by 
various  substances,  such  as  tartrates,  citrates,  and  ammonium  salts. 

M.  J.  S. 

Composition  and  Analysis  of  Maple  Syrup  and  Maple  Sugar. 

Julius  Hortvet  (J.  Amer.  Chem.  Foe.,  1904,  26,  1523 — 1545). — A 
lengthy  paper  giving  the  results  of  the  analysis  of  a  large  number  of 
pure  and  adulterated  samples  of  maple  sugar  and  syrup.  For  full 
particulars  of  the  analytical  operations  and  results,  the  original  paper 
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should  be  consulted.  Considerable  importance  is  attached  to  the 
volume  occupied  by  the  precipitate  formed  on  adding  basic  lead 
acetate.  The  amount  of  malic  acid  and  the  alkalinity  of  the  ash 
also  give  valuable  indications  as  to  the  genuineness  of  the  samples. 

L.  BE  K. 

Table  for  the  Rapid  Calculation  of  the  Original  Extractive 
Matter  of  Beer  Wort.  Paul  Lehmann  and  Hermann  Stadlinger 
(Ze it.  anal.  Client .,  1904,  43,  679 — 687). — The  formula, 

_ 100(E  +  2  0665A)  f 

e  100  +  1-0665A  ’  °r 

the  calculation  of  the  original  extractive  matter,  e,  from  the  percentage 
of  alcohol,  A,  and  the  extractive  matter  of  the  beer,  E,  may  be 
expressed  in  the  form 

C_E  100  ,  206 '65  A 

100  +  1*0665A+  100 +  1-0665  A’01 

e  =  E.( Aa)  +  (A/5).  The  table  gives  the  values  for  Aa  and  A/3  for 
each  1/100  per  cent,  of  alcohol  from  1*5  to  4'99  per  cent.,  and  the  cal¬ 
culation  is  thereby  resolved  into  the  multiplication  of  the  factor  Aa 
by  E,  and  addition  of  the  corresponding  number  A/3.  M.  J.  S. 

Estimation  of  Carbamates.  John  J.  R.  Macleod  and  H.  D. 
Haskins  (Anier.  J,  Physiol .,  1904,  12,  444 — 456). — Carbamates  are 
present  in  the  urine  when  urea  formation  is  interfered  with.  Previous 
methods  for  detecting  these  salts  are  unsuitable  for  quantitative  work. 
The  present  paper  is  limited  to  a  description  of  a  new  method  and 
proofs  of  its  accuracy.  The  principle  of  the  method  is  to  determine 
the  yield  of  carbon  dioxide  from  the  liquid  by  the  Barcroft-Haldane 
method,  and  again  in  the  same  liquid  after  precipitation  of  the  carbon¬ 
ates  by  barium  hydroxide  and  ammonia.  In  liquids  which  contain 
proteid,  a  slight  modification  is  necessary.  W.  D.  H. 

Detection  of  Acetates,  Cyanides,  and  Lithium.  Stanley  R. 
Benedict  ( Amer .  Chem.  J*.,  1904,32,  480 — 483). — Detection  of  Acetates. 
— The  process  is  based  on  the  fact  that  a  solution  of  cobalt  nitrate 
containing  a  little  free  acetic  acid  gives  practically  no  precipitate  with 
hydrogen  sulphide,  but  does  so  at  once  when  an  alkali  acetate  is 
added  \  also  on  the  fact  that  silver  acetate  is  slightly  soluble. 

The  solution  is  mixed  with  slight  excess  of  sodium  carbonate,  and 
then  with  slight  excess  of  silver  nitrate.  After  carefully  removing 
this  by  sodium  chloride,  the  filtrate  is  saturated  with  hydrogen  sul¬ 
phide.  On  pouring  the  liquid  into  2  c.c,  of  A-cobalt  nitrate  containing  a 
few  drops  of  acetic  acid  and  saturated  with  hydrogen  sulphide,  a  more 
or  less  heavy  precipitate  of  cobalt  sulphide  will  be  formed  should  an 
acetate  be  present. 

Detection  of  Cyanides  in  the  pt'esence  of  Ferrocyanides. — The  solution 
is  made  alkaline  with  sodium  hydroxide,  and  about  1  c.c.  of 
A/25  mercurous  nitrate  is  gently  poured  over  it.  A  ring  of  black 
mercurous  oxide  is  thus  formed,  which,  however,  in  the  presence  of  a 
trace  of  cyanide  will  on  shaking  partly  dissolve,  whilst  the  rest  turns 
a  light  grey. 
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Detection  of  Lithium  in  the  ‘presence  of  Sodium. — To  the  solution  is 
added  a  little  ammonia,  and  then  one-tenth  of  the  volume  of  iV/5  sodium 
phosphate,  and  finally  enough  alcohol  to  produce  a  fairly  heavy  per¬ 
manent  precipitate,  which  may  be  simply  sodium  phosphate  or  contain 
admixed  lithium  phosphate.  The  solution  is  now  heated  to  boiling, 
when,  should  lithium  be  absent,  it  will  become  perfectly  clear,  but  in 
the  presence  of  lithium  its  phosphate  remains  undissolved. 

L.  de  K. 


Detection  and  Estimation  of  Citric  Acid  in  Wines.  Lucien 
Robin  ( Ann .  Chim.  anal .,  1904,9,  453 — 456). — The  following  reagents 
are  required  :  (1)  a  40  per  cent,  solution  of  lead  acetate,  (2)  a  mixture 
of  1  vol.  of  glacial  acetic  acid  and  9  vols.  of  water,  (3)  a 
strong  solution  of  potassium  hydroxide,  (4)  a  mixture  of  1  vol.  of 
glacial  acetic  acid  and  9  vols.  of  alcohol,  (5)  a  hot  saturated  alcoholic 
solution  of  cadmium  acetate. 

Twenty-five  c.c.  of  wine  are  heated  to  boiling,  3c.c.  of  (1)  are  added, 
and,  after  boiling  for  a  few  minutes,  the  precipitate  is  collected, 
washed,  and  then  heated  for  5  minutes  at  90°  with  10  c.c.  of  (2). 
After  washing  the  residue  with  the  acid  water,  the  filtrate  is  freed 
from  lead  by  means  of  hydrogen  sulphide  and  evaporated  to  incipient 
dryness.  The  residue  is  now  dissolved  in  5  c.c.  of  alcohol,  and,  after 
being  neutralised  with  (3),  0’5  c.c.  of  glacial  acetic  acid  is  added,  and, 
after  stirring,  the  liquid  is  passed  through  a  filter  and  the  deposit 
washed  twice  with  5  c.c.  of  (4).  After  the  last  traces  of  potassium 
hydrogen  tartrate  have  separated  and  been  removed  by  filtration,  the 
citric  acid  is  precipitated  by  adding  6  drops  of  (5),  collected  on  a  tared 
filter,  washed  with  alcohol,  dried  at  100°,  and  weighed.  The  weight 
multiplied  by  05378  =  citric  acid. 

After  weighing,  it  may  be  further  identified  as  a  citrate  by  Deniges* 
mercurial  reagent.  L.  de  K. 

Estimation  of  Amino-acids  in  Urine.  Franz  Erben  (Zeit. 
physiol .  Chem.,  1904,  43,  320 — 324). — An  adaptation  of  the  method 
already  employed  by  E.  Fbcher  and  Bergell,  and  by  Ignat owski,  in 
which  naphthalene-yS-sulphonic  chloride  is  the  reagent  employed. 
Normal  urine  contains  a  conjugated  amino-acid,  hippuric  acid,  which 
does  not  give  the  reaction  in  question.  In  the  investigation  of  urine, 
it  is  first  necessary  to  remove  and  estimate  the  hippuric  acid.  When 
this  is  done,  normal  urine  and  many  pathological  urines  give  no  further 
evidence  of  amino-acids.  From  experiments  with  mixtures  of  urine 
and  amino-acids  (glycine,  alanine,  leucine,  tyrosine),  the  method  is 
shown  not  to  be  accurate  quantitatively,  from  57  to  80  per  cent,  only 
of  the  added  acid  being  recoverable.  W.  D.  H. 

The  Reactions  Concerned  in  the  Estimation  of  the  Iodine 
Value.  Frederik  H.  van  Leent  (Zeit.  anal.  Chem.y  1904,  43, 
661 — 670). — From  a  discussion  of  the  work  of  von  Hiibl,  Waller, 
Ephraim,  Marshall,  Wijs,  and  others,  the  author  draws  the  following 
conclusions:  (1)  the  active  constituents  of  the  solutions  of  von  Hiibl, 
Ephraim,  and  Wijs  are  iodine  monochloride  and  hypoiodous  acid  ; 
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both  of  these  form  additive  products  and  are  iodometrically  equivalent, 
(2)  no  combination  or  liberation  of  hydrochloric  acid  takes  place 
during  the  iodine  absorption,  (3)  the  hydrochloric  acid  which  becomes 
free  during  the  reaction  is  a  product  of  the  hydrolytic  decomposition 
of  iodine  monochloride,  (4)  no  substitution  of  hydrogen  by  halogens 
takes  place,  (5)  the  iodine  value  is  a  measure  of  the  unsaturated  com¬ 
pounds  present  in  the  fat,  (6)  the  Wijs  solution  of  iodine  monochloride 
in  99  per  cent,  acetic  acid  is  to  be  preferred  for  the  reaction. 

M.  J.  S. 

A  Simple  Method  for  the  Estimation  of  the  Pat  in  Butter. 

A.  Hesse  ( Zeit .  Nahr .  Genussm .,  1904,  8,  673 — 675). — From  1-5  to 
2  grams  of  the  well-mixed  sample  are  placed  in  a  Gottlieb’s  cylinder 
and  treated  with  8  c.c.  of  hot  water.  If  necessary,  the  cylinder  is 
placed  in  warm  water  until  the  butter  is  melted.  One  c.c.  of  ammonia 
and  10  c.c.  of  alcohol  are  then  added,  and  the  mixture  shaken  to  dis¬ 
solve  the  casein.  After  cooling,  25  c.c.  of  ether  and  25  c.c.  of  light 
petroleum  are  added,  and  the  whole  thoroughly  mixed.  When  the 
ethereal  solution  of  the  fat  has  separated,  it  is  drawn  off  and  the 
residue  again  treated  with  50  c.c.  of  ether,  which  is  drawn  off  without 
having  been  shaken  up,  and  finally  with  50  c.c.  of  the  mixture  of 
ether  and  petroleum.  The  united  ethereal  solutions  are  evaporated 
and  the  residue  of  fat  weighed.  W.  P.  S. 

The  “  Sinacid”  Butyrometer.  Du  lloi  and  Koehler  (Milch.  Zeit., 
1904,  33,  787 — 790). — Thisinstrument,  devised  by  A.  Sichler,  is  intended 
for  the  estimation  of  fat  in  milk,  the  method  of  procedure  resembling  that 
of  Gerber.  Its  name  is  derived  from  the  fact  that  the  sulphuric  acid  of 
the  latter  process  is  dispensed  with  (sine  acido),  a  salt  solution  being 
used  instead.  The  composition  of  this  solution  is  not  given,  as  the 
patent  rights  have  not  yet  been  secured,  but  it  has  an  alkaline 
reaction.  The  amyl  alcohol  of  the  Gerber  process  is  replaced  by 
another  higher  alcohol.  The  new  method  gives  results  closely  agreeing 
with  those  yielded  by  Gerber’s  process,  but  the  authors  consider  that 
the  latter  is  to  be  preferred  where  many  samples  of  milk  have  to  be 
examined,  on  account  of  its  rapidity.  W.  P.  S. 

Colour  Reaction  of  Cotton  Seed  Oil.  Georges  Halphen  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  108 — 110). — It  is  shown  that,  after  cotton 
seed  oil  has  been  fully  brominated,  it  does  not  give  Halphen’s  colour 
reaction  (Abstr.,  1898,  ii,  358),  but  that  oil  coloured  by  the  reagent 
retains  its  colour  on  subsequent  bromination.  The  substance  to  which 
the  production  of  the  colour  is  due  is  not  present  in  the  “  unsaponifi- 
able  matter,”  and  is  probably  an  unsaturated  acid.  When  cotton 
seed  oil  is  treated  with  water,  the  “active  principle”  is  not  removed, 
but  wet  oil  gives  an  orange-brown  colour  instead  of  the  normal  red 
colour  with  Halphen’s  reagent.  The  passage  of  hydrogen  sulphide 
through  cotton  seed  oil  produces  no  coloration.  These  observations  do 
not  support  Raikow’s  view  (Abstr.,  1900,  ii,  698,  and  1902,  ii,  366) 
that  the  production  of  the  red  colour  is  due  to  the  formation  of 
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a  thio-derivative,  and  its  disappearance  on  exposure  to  sunlight 
to  the  loss  of  sulphur  and  polymerisation  of  the  product  formed. 

T.  A.  H. 

Detection  of  Cotton-seed  Oil  in  Olive  Oil.  E.  Milliau 
( Compt .  rend.,  1904,  139,  807 — 809.  Compare  Abstr,,  1904,  ii,  456). 
— The  chemical  tests  applied  in  the  detection  of  cotton- seed  oil,  namely, 
the  reduction  of  warm  alcoholic  silver  nitrate  solution  and  the  produc¬ 
tion  of  a  red  colour  on  treatment  with  a  solution  of  sulphur  in  carbon 
disulphide,  are  both  given  by  “  capoc  ”  oil  and  baobab  oil.  These  oils  are, 
indeed,  more  sensitive  towards  both  reagents  than  cotton-seed  oil,  and  a 
method  of  distinguishing  the  two  former  from  cotton-seed  oil  is  based 
on  the  observation  that  the  fatty  acids  from  “  capoc  ”  oil  and  baobab 
oil  give  an  intense  brown  coloration  with  alcoholic  silver  nitrate  in 
the  cold,  whilst  cotton-seed  oil  in  similar  circumstances  has  no  re¬ 
ducing  action.  The  oils  themselves,  if  chloroform  is  added  to  bring 
them  into  solution,  may  be  used  instead  of  the  free  acids,  but  the 
difference  of  behaviour  is  less  marked,  H.  M.  D. 

Pat  of  the  Fruits  of  the  Dipterocarpus  Species.  Isidor 
Klimont  (Monatsh.)  1904,  25,  929 — 932). — A  specimen  of  Borneo 
tallow,  from  the  Austrian  Handelsmuseum ,  melts  at  34*5— 34*7°  and 
has  an  acid  number  15*8,  an  iodine  number  30 T,  and  a  hydrolysis 
number  194*6.  It  contains  tristearin,  tripalmitin  (1),  oleodistearin 
(Henriques  and  Kiinne,  Abstr.,  1899,  i,  330),  oleodipcilmitin, 

C:iH5(C16H310.2)2<C  h33o2, 

which  melts,  when  freshly  recrystallised,  at  33 — 34°,  when  fused  and 
resolidified  at  28 — 29Q,  has  an  iodine  number  30*2,  a  hydrolysis  number 
202*7,  and  other  mixed  glycerides  of  fatty  acids  with  smaller  carbon 
nuclei,  and  with  unsaturated  fatty  acids. 

Oleodipalmitin  is  found  also  in  oacao  fat  (compare  Fritzweiler, 
Abstr.,  1902,  ii,  470).  G.  Y. 

Assay  of  Beeswax.  Georg  Buchner  ( Chem ,  £eit.,  1905,  29, 
32 — 33). — A  slight  modification  of  the  author’s  process  (Abstr.,  1892, 
ii,  665).  After  determining  the  acidity  number  of  3*6  grams  of  the 
sample,  35  c.c.  of  jY/2  alcoholic  potassium  hydroxide  are  added,  and, 
after  connecting  the  Erlenmeyer  flask  with  a  Soxhlet  tube  and 
condenser,  the  contents  are  boiled  briskly  for  one  hour.  In  this  way 
the  liquid  in  the  flask  gets  temporarily  concentrated  and  the  saponifi¬ 
cation  is  more  complete  ;  a  portion  of  the  alcohol  also  can  be  recovered 
from  the  Soxhlet  tube.  When  very  refractory  samples  have  to  be 
tested,  the  author  uses  absolute  alcohol  or  pure  amyl  alcohol  (Werder’s 
process).  L.  de  K. 

Saponification  Number  and  Dry  Residue  of  Oil  of 
Lemon.  Enrico  Berte  (Chem.  Centr.y  1904,  ii,  1670  ;  from  Boll . 
Chim.  Farm.)  43,  709 — 713). — Adulteration  of  oil  of  lemon  may  be 
detected  by  means  of  the  saponification  number  aud  by  the  amount  of 
residue  left  on  evaporation  on  the  water- bath.  The  saponification 
number  of  the  pure  oil  does  not  exceed  3*5,  and  the  residue  varies 
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from  2 — 3*5  ;  it  is  therefore  possible  to  detect  the  presence  of 
excessive  quantities  of  fatty  or  resinous  matters. 

A  table  is  also  given  showing  the  constants  of  a  pure  oil ;  of  a 
mixture  containing  25  per  cent,  of  terpene  and  2  per  cent,  of  fatty 
oil,  and  another  mixture  containing  50  per  cent,  of  terpene  and  4  per 
cent,  of  oil.  The  data  include  the  rotation  at  20°,  the  rotation  of  the 
distillate  at  20°,  the  rotation  of  the  residue  at  20°,  sp.  gr.  at  15°,  dry 
residue,  and  the  citral.  L.  de  K. 

Detection  of  Saccharin.  K  von  Mahler  ( Chem .  Zeit.,  1905,  29, 
32). — The  ethereal  solution  containing  the  saccharin  is  evaporated  to 
dryness  and  the  residue  is  transferred  to  a  small  reduction  tube,  in 
which  a  small  piece  of  metallic  sodium  or  potassium  lias  been  placed. 
The  whole  is  heated,  and,  after  the  action  is  over  the  tube  while  still 
hot  is  immersed  in  a  freshly-prepared  solution  of  sodium  nitroprusside. 
If  saccharin  was  originally  present,  the  mass  now  contains  alkali 
sulphide,  which  gives  the  characteristic  violet  colour.  L.  he  K. 

The  Pyrrole  Reaction.  Carl  NTeurerg  [Chem.  Centr .,  1904,  ii, 
1435 — 1437  ;  from  Festschr.fur  Ernst  Salkowski ,  271 — 278). — A  table 
containing  the  names  of  47  organic  compounds  which  give  the  pyrrole 
reaction  either  directly  or  after  addition  of  zinc  dust  or  zinc  dust  and 
ammonia.  L.  de  K. 

Reactions  of  Cocaine  and  Morphine.  C.  Reichard  {Chem. 
Centr.,  1904,  ii,  1257  ;  from  Charm.  Zeit.,  49,  855.  Compare  Abstr., 
1904,  ii,  374). — A  1  per  cent,  solution  of  uranium  nitrate  containing 
a  few  drops  of  potassium  thiocyanate  gives  an  intensely  yellow  precipi¬ 
tate  with  salts  of  cocaine.  If  a  little  of  a  mixture  of  5*04  parts  of 
uranium  nitrate  and  6*58  parts  of  potassium  ferricyanide  is  dissolved 
in  a  few  drops  of  water  and  added  to  a  few  crystals  of  a  cocaine  salt, 
the  latter  assume  a  dark  colour  and  gradually  yield  a  dark  brown 
liquid.  Morphine  crystals  at  once  turn  brownish-black  and  yield  a 
dark  red  liquid  which,  on  drying,  gives  an  almost  black  residue.  A 
mixture  of  2*5  parts  of  crystallised  copper  sulphate  and  6*6  parts  of 
potassium  ferricyanide  rubbed  with  a  few  drops  of  water  and  a  little 
solid  or  dissolved  morphine  at  once  turns  dark  brown.  Cocaine  gives 
no  reaction.  A  mixture  of  powdered  copper  sulphate  and  morphine 
when  heated  with  sulphuric  acid  yields  a  beautiful  dark  violet  liquid. 

L.  DE  K. 

Composition  of  Turmeric.  Albert  E.  Leach  ( J .  Amer . 
Chem .  Soc.,  1904,  26,  1210 — 1211). — The  author  has  analysed  three 
varieties  of  turmeric,  China,  Pubna,  and  Alleppi.  The  average 
composition  is  as  follows  : 

Moisture,  8*73  ;  total  ash,  7*07  ;  ash  soluble  in  water,  5*36  ;  total 
nitrogen,  1*42,  equal  to  8*88  proteids  ;  total  ethereal  extract,  11*17  ; 
volatile  ethereal  extract,  3*19  ;  alcoholic  extract,  6*96  ;  crude  fibre,  5  37  ; 
reducing  matters  by  acid  method  calculated  as  starch,  49*73  ;  starch  by 
diastase  method,  34’21  per  cent.  L.  de  K. 
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New  Reagent  for  the  Detection  of  the  Colouring  Matters 
of  Blood  or  their  Products  of  Decomposition.  E.  Riegler 

(Zeit.  anal .  Chem .,  1904,  43,  539 — 544). —The  two  absorption  bands 
in  the  spectrum  of  an  alkaline  solution  of  Hoppe  Seyler’s  htemo- 
chromogen  are  exhibited  with  great  intensity  by  an  alcoholic  solution, 
and  such  a  solution  is  very  readily  obtained  by  treating  blood  pig¬ 
ments  with  an  alkaline  alcoholic  solution  of  hydrazine.  Sodium 
hydroxide,  10  grams,  and  hydrazine  sulphate,  5  grams,  are  dissolved  in 
100  c.c.  of  water  and  the  solution  is  mixed  with  100  c.c.  of  strong 
alcohol  and  filtered.  By  shaking  a  little  blood  or  hemoglobin  with 
this  reagent,  a  rich  purple  solution  of  hemochromogen  is  obtained. 
When  shaken  with  air,  this  solution  becomes  transiently  green,  and 
in  this  condition  shows  the  single  band  of  an  alkaline  hematin 
solution.  In  testing  urine  for  blood,  a  trace  of  white  of  egg  is  added 
and  coagulated  by  boiling  after  adding  a  drop  of  acetic  acid.  The 
albumin  carries  down  the  hiematin,  and  after  collection  on  a  filter  and 
washing,  is  shaken  with  the  hydrazine  reagent.  Blood  stains  on  linen 
can  be  treated  directly  with  the  reagent  and  examined  with  a  micro¬ 
spectroscope.  M.  J.  S. 

Simulation  of  Traces  of  Albumin  by  Substances  which 
interfere  with  the  Ferrocyanide  Test,  especially  in  Liquids  re¬ 
quiring  Clarification.  Bruno  Bardach  (Zeit.  anal.  Chem .,  1904, 
43,  554 — 557). — In  cuses  where  proteids  have  been  precipitated  by 
ammonium  sulphate,  it  is  customary  to  confirm  the  completeness  of  the 
precipitation  by  testing  the  filtrate  with  potassium  ferrocyanide. 
In  these  circumstances,  a  trifling  turbidity  is  always  observed,  and 
this  the  author  has  traced  to  impurities  in  the  ammonium  sulphate, 
which  cannot  be  removed  by  any  of  the  ordinary  methods  of  purifica¬ 
tion.  It  is  necessary,  therefore,  to  employ  the  purest  ammonium 
sulphate  obtainable,  and  to  test  the  specimen  with  ferrocyanide  and 
make  allowance  for  the  turbidity  which  is  obtained  in  the  absence  of 
albumin.  A  similar  deceptive  turbidity  is  produced  by  ferrocyanide 
in  liquids  which  have  been  clarified  by  infusorial  earth,  inconsequence 
of  traces  of  iron  from  the  kieselguhr  passing  into  solution.  Neither 
ignition  nor  treatment  with  hydrochloric  acid  improves  the  kieselguhr 
in  this  respect.  The  only  satisfactory  method  of  clarification  is  to  pass 
the  liquid  through  several  thicknesses  of  filter-paper,  which,  however, 
must  be  absolutely  free  from  iron.  M.  J.  S, 
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Refractive  Indices  of  the  Elements.  Clive  Cuthbertson  ( Proc . 
Roy.  Soc .,  1904,  74,  283 — 284). — Attention  has  been  previously  drawn 
to  the  fact  that  the  refractivities  of  (1)  helium,  neon,  argon,  krypton, 
and  xenon,  (2)  chlorine,  bromine,  and  iodine  are  in  the  ratio  of  small 
integers.  With  a  JamiiTs  refractometer,  adapted  for  high  tempera¬ 
tures,  the  refractivities  of  mercury,  phosphorus,  and  sulphur  have 
been  determined,  and  it  is  shown  that  the  simple  relationship  found  in 
the  cases  of  the  inert  atmospheric  gases  and  of  the  halogens  holds  also 
in  the  case  of  (1)  nitrogen  and  phosphorus,  (2)  oxygen  and  sulphur; 
an  atom  of  the  second  element  in  each  case  retards  light  four  times  as 
much  as  an  atom  of  the  first.  On  these  lines,  one  may  regard  the  two 
series  N,  0,  F,  Ne  and  P,  S,  Cl,  A  as  in  some  sense  homologous.  In 
the  latter  series,  the  power,  to  retard  light  increases  with  the 
valency,  in  spite  of  the  simultaneous  decrease  in  atomic  weight.  The 
same  relationship  is  found  for  the  series  Ne,  0,  N.  J.  C.  P. 

Spectra  of  the  Metals  in  the  Electric  Arc.  VII. 
Spectrum  of  Tungsten.  Bernhard  Hasselberg  (K.  Svenslca  Vet. 
Alcad. Handle  1904,  38,  No.  5,  1—47.  Compare  Abstr.,  1903,  ii,  706). — 
Although  on  the  whole  the  same  lines  occur  in  the  arc  spectrum  of 
tungsten  as  appear  in  th6  spark  spectrum  recently  recorded  by  Exner 
and  Haschek,  there  is  very  marked  difference  in  the  relative  intensity 
of  the  lines.  The  lines  in  the  arc  spectrum,  which  are  apparently  due 
to  iron,  chromium,  titanium,  cobalt,  nickel,  manganese,  vanadium,  and 
molybdenum,  have  been  eliminated,  and  the  lines  regarded  by  the 
author  as  characteristic  of  tungsten  are  fully  recorded,  the  discussion 
being  illustrated  by  reproductions  of  the  spectra.  A  number  of 
lines  in  the  tungsten  spectrum  coincide  with  feeble  lines  in  the  solar 
spectrum,  and  the  author  regards  it  as  proved  that  tungsten  is  present 
in  the  absorbing  envelope  of  the  sun.  J.  C.  P. 

The  Group  IV.  Lines  of  Silicon.  Sir  J.  Norman  Lockyer  and 
F.  E.  Baxandall  (Proc.  Roy.  Roc.,  1904,  74,  296 — 298). — In  previous 
papers  (Abstr.,  1900,  ii,  181  ;  Proc.  Roy.  JSoc.,  67,  403),  it  was 
shown  that  the  silicon  lines  might  be  divided  into  four  distinctive 
groups.  The  genuineness  of  the  lines  of  the  fourth  group  has  been 
questioned  by  de  Gramont  (Abstr.,  1904,  ii,  641),  but  the  authors 
adhere  to  the  conclusion  previously  reached,  and  the  photographic 
evidence  on  which  it  was  based  is  now  reproduced.  J.  C.  P. 

Infra-red  Absorption  Spectrum  of  Carbon  Dioxide  as 
affected  by  Pressure.  Clemens  Schaefer  (Ann.  Physit,  1905, 
[iv],  16,  93 — 105). — Under  high  pressure,  the  bands  are  widened 
and  the  maximum  absorption  is  intensified.  This  result  cannot  be 
attained  merely  by  increasing  the  thickness  of  the  absorbing  layer, 
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hence  the  character  of  the  absorption  depends  not  on  the  number  of 
absorbing  molecules,  but  on  their  density.  J.  C.  P. 

Rotation  of  Optically  Active  Substances.  Paul  Walden 
(. Ber 1905,  38,  345 — 409). — A  lecture  delivered  before  the  German 
Chemical  Society.  C.  H.  D. 

Dissociation  of  Strychnine  Salts  determined  by  their 
Rotatory  Power.  Rotatory  Power  in  Homologous  Series. 
Influence  of  the  Double  Linking.  Jules  Minguin  ( Compt .  rend., 
1905,  140,  243  —  245). — The  author  has  measured  the  rotation  of  a 
number  of  strychnine  salts,  obtained  by  dissolving  0*334  gram  of 
strychnine  and  a  molecular  proportion  of  the  acid  in  25  c.c.  of  a 
mixture  of  parts  of  benzyl  alcohol  and  ethyl  alcohol  (2:  1),  and  the 
change  in  the  rotatory  power  caused  by  the  addition  of  excess  of  acid 
has  also  been  studied.  The  results  show  (1)  that  the  salts  are 
partially  hydrolysed  by  the  addition  of  excess  of  acid,  and  the 
hydrolysis,  as  measured  by  the  increase  in  the  rotatory  power,  is 
greater  in  the  case  of  the  weak  than  of  the  strong  acids  ;  (2)  that  the 
salts  of  a  homologous  series  of  acids  have  practically  the  same  rotatory 
power  (compare  Tscliugaeff,  Abstr.,  1898,  i,  274,  495  ;  1899,  ii,  3  ; 
and  Minguin  and  de  Bollement,  Abstr.,  1903,  i,  352)  ;  (3)  that  the 
salts  of  the  unsaturated  acids  have  a  higher  rotatory  power  than  those 
of  the  saturated  acids  containing  the  same  number  of  carbon  atoms 
(compare  Haller,  Abstr.,  1903,  i,  503,  563,  628;  Zelinsky,  Abstr., 
1902,  i,  597  ;  Rupe,  Abstr.,  1903,  i,  565  ;  Minguin,  1903,  i,  428). 

M.  A.  W. 

Specific  Rotatory  Power  of  Nicotine  dissolved  in  Mixtures 
of  Water  and  Ethyl  Alcohol.  T.  Gnesotto  and  G.  Crestani 
(jVuovo  Cim.,  1904,  [v],  8,  365 — 381). — The  authors  have  measured 
the  specific  rotation  of  nicotine  in  various  mixtures  of  water  and  ethyl 
alcohol,  all  the  solutions  having  approximately  the  same  concentration, 
namely,  12*1  grams  of  nicotine  per  100  c.c.  of  the  solution.  The 
results,  which  are  given  in  the  form  both  of  tables  and  of  curves, 
show  that  the  values  of  the  specific  rotatory  power  of  nicotine  at  20° 
in  aqueous  alcohol  are  all  inferior  to  those  of  the  specific  rotatory 
power  of  the  substance  itself,  supposing  that  each  component  of  the 
mixture  exercises  on  the  active  substance  an  influence  proportional  to 
the  quantity  by  weight  in  which  it  occurs  in  the  mixture.  The 
differences,  A,  between  the  absolute  values  of  the  specific  rotatory 
power  of  nicotine  determined  experimentally  and  the  absolute  values 
calculated  on  the  above  supposition,  starting  from  an  alcoholic  solution 
of  nicotine,  increase  rapidly  with  the  amount  of  water  substituted  for 
alcohol,  and  reach  a  maximum  for  a  mixture  of  water  and  alcohol  con¬ 
taining  about  80  per  cent,  of  the  latter;  from  this  maximum  point,  the 
differences  vary  practically  rectilinearly  with  the  proportion  of  water 
present.  From  these  and  previous  results,  it  is  concluded  that  the 
action  of  mixtures  of  water  and  alcohol  on  alkaloids  shows  itself  by 
producing  an  increase  or  a  diminution  in  the  specific  rotatory  power 
of  the  active  substance  in  solution  (with  reference  to  that  obtained  by 
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calculation  from  the  additive  formula),  according  as  dilution  of  the 
solution  of  the  substance  in  the  two  separate  solvents  produces  an 
increase  or  a  diminution  in  the  specific  rotatory  power.  T.  H.  P. 

Fluorescence  of  Sodium  Vapour.  L.  Puccianti  (Atti  R.  Accad. 
Lincei ,  1904,  [v],  13,  ii,  433 — 440). — The  author  shows  that  the  lines 
Dj  and  D2  exist  in  the  fluorescence  spectrum  of  sodium  vapour.  The 
exciting  light  from  which  they  originate  is  that  of  these  usually 
broad  lines  themselves,  but  in  the  small  spectral  interval  occupied 
by  each  of  them  light  of  a  given  wave-length  can  excite  the  emission 
of  waves  of  different  lengths.  Indications  are  given  of  the  construc¬ 
tion  of  a  model  of  the  phenomenon  on  the  basis  of  secondary  waves, 
taking  into  account  the  annulment  or  collision  of  the  vibrations. 

T.  H.  P. 

Solvent  and  Fluorescence.  Hugo  Kauffmann  and  Alfred 
Beisswenger  (Zeit.  physical.  Chem .,  1904,  50,  350 — 354.  Coin  pare 
Abstr.,  1904,  ii,  528). — An  example  of  the  way  in  which  fluorescent 
amines  exhibit  a  different  fluorescence  colour  according  to  the  solvent 
in  which  they  are  dissolved  has  already  been  given  (Joe.  cit.).  The 
same  phenomenon  is  exhibited  in  an  exceptional  degree  by  dimethyl- 
nap  htheurhodine,  also  by  o-aminocinnamic  acid  and  its  esters,  dimethyl- 
aminodiphenylquinoxaline,  aminobenzoxazole,  and  ethyl  succinylsuccin- 
ate  (compare  also  Kehrmann  and  Messinger,  Abstr.,  1892,  889). 

It  appears  that  dissociating  solvents  affect  very  slightly  the 
fluorescence  colour  of  the  solid  substance,  but  the  cause  of  the  change 
of  fluorescence  cannot  be  association  in  benzene  and  similar  solvents, 
because  dimethylaminodiphenylquinoxaline,  for  example,  has  a  normal 
molecular  weight  in  benzene.  It  is  shown,  however,  that  in  general 
the  displacement  of  the  fluorescence  colour  from  that  exhibited  by  the 
solid  increases  as  the  dielectric  constant  of  the  solvent  decreases. 
The  order  of  the  solvents  is,  however,  not  always  the  same,  so  that 
the  nature  of  the  fluorescent  substance  is  also  a  determining  factor. 

It  is  noted  that  the  colour  of  the  solutions  of  these  fluorescent 
substances  changes  with  the  solvent  in  a  manner  very  similar  to  the 
fluorescence  colour.  J.  C.  P. 

Action  of  Very  Low  Temperatures  on  the  Phosphores¬ 
cence  of  Certain  Sulphides.  P.  Le  Roux  ( Compt .  rend.,  1905, 
140,  84 — 85,  239 — 241).— The  diminution  in  the  brightness  of  the 
phosphorescence  of  certain  sulphides  at  low  temperatures  has  been 
observed  by  Becquerel  (Abstr.,  1891,  776),  Pictet  (Compt.  rend., 
1894,  119,  527),  Dewar  (Chem.  News ,  1894),  Henry  (Conipt,  rend.,  1896, 
122,  662),  and  A.  and  L.  Lumi&re  (ibid.,  1899,  125,  549),  and  the 
author  finds  that  at  the  temperature  of  liquid  air  phosphorescent 
calcium  sulphide  becomes  non-luminous,  but  recovers  its  original 
luminosity  when  removed  from  the  liquid  air  and  allowed  to  regain 
the  ordinary  temperature.  At  the  low  temperature,  the  phosphores¬ 
cence  is  in  a  potential  state,  for  the  light  emitted  by  the  cooled 
sulphide  on  regaining  the  ordinary  temperature  is  more  intense  than 
that  of  a  similar  specimen  which  has  not  been  cooled  ;  further,  if  a 
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non-luminous  specimen  of  calcium  sulphide  is  placed  in  liquid  air 
and  exposed  to  the  light  of  burning  magnesium,  it  becomes  luminous 
when  heated  to  the  ordinary  temperature.  M.  A.  W. 


Triboluminescence.  II.  L.  A.  Tschugaeff  (J.  Russ.  Phys . 
Chem.  Soc .,  1904,  36,  1245 — 1253.  Compare  Abstr.,  1901,  ii,  489). — 
The  author  has  examined  a  number  of  crystalline  compounds  and 
finds  that,  in  addition  to  the  six  compounds  already  given  ( loc .  cit .), 
benzoyl-/?-naphthylamine  and  benzoyl  m-toluidine  also  exhibit  tribo- 
luminescence  of  the  first  order.  With  the  former  of  these  two  com¬ 
pounds,  this  property  can  be  observed  in  ordinary  daylight,  and, 
under  favourable  conditions,  the  emission  of  light  continues  for  some 
six  or  eight  seconds. 

The  results  obtained  with  a  number  of  amino-compounds  show  that 
in  many  cases  of  two  closely-related  compounds,  such  as  homologues 
or  isomerides,  one  exhibits  triboluminescence  whilst  the  other  does 
not.  Similar  observations  have  been  made  on  other  classes  of 
compounds. 

Triphenylmethane  is  triboluminescent,  but  its  compounds  with 
benzene  or  thiophen  of  crystallisation  do  not  exhibit  this  property  ; 
on  heating  these  compounds  for  a  short  time  above  their  melting 
points  and  recrystallising  the  residues  from  ether  or  toluene,  tribo¬ 
luminescent  crystals  are  again  obtained. 

Aniline  hydrochloride  exhibits  strong  triboluminescence,  but  the 
basic  salt,  2NH2Ph,HCl,  does  not  do  so.  Uranium  nitrate  completely 
loses  its  power  of  triboluminescence  if  the  crystals  are  recrystallised 
from  ethereal  solution  over  phosphoric  oxide. 

A  number  of  optically  active  compounds  were  examined,  and  it 
was  found  that  these  exhibit  triboluminescence,  whilst  the  corresponding 
racemic  compounds  do  not.  T.  H.  P. 


Radioactivity  of  Underground  Air.  H.  M.  Dadourian  (Amer.  J. 
Sci.,  1905,  [iv],  19,  16 — 22). — Bumstead  has  recently  shown  ( Amer.J . 
Sci.9  1904,  18,  1)  that  the  excited  activity  obtained  by  exposing  a 
negatively  charged  wire  in  the  open  air  may  be  fairly  accounted  for 
by  assuming  the  presence  of  radium  and  thorium  emanations  in  the 
air.  The  author  now  finds  that  the  slowly  decaying  activity  obtained 
by  exposing  a  negatively  charged  wire  to  underground  air  (that  is,  air 
which  has  passed  through  the  soil)  is  attributable  to  thorium. 


J.  C.  P. 


Occurrence  of  Radium  and  of  Radioactive  Noble  Barths  in 
Fango  Mud  and  Soil  from  Capri.  Friedrich  Giesel  ( Ber .,  1905, 
38,  132 — 133). — The  small  amount  of  crude  barium  sulphate  ob¬ 
tained  from  Fango  mud  contains  radium.  As  Capri  soil  contains  no 
sulphuric  acid,  it  was  fractionally  extracted  with  hydrochloric  acid  ; 
radium  was  found  to  be  present  chiefly  in  the  fraction  obtained  by 
extraction  of  the  earth  with  a  large  excess  of  hydrochloric  acid.  No 
uranium  was  found  in  either  earth.  G.  Y. 
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A  New  Radium  Mineral.  J.  Danne  ( Compt .  rend.,  1905,  140, 
241 — 243). — The  pyromorphite  in  lead  ores  found  at  Issy-l’Eveque 
contains  radium  in  variable  quantity,  some  specimens  having  a 
radioactivity  severaltimes  as  great  as  that  of  uranium,  and  1000  kilos, 
of  the  mineral  yield  one  centigram  of  radium  bromide.  As  the  mineral 
contains  no  uranium  (compare  Boltwood,  Abstr.,  1904,  ii,  666),  the 
radium  has  probably  been  recently  deposited  by  waters  charged  with 
radium  salts,  for  from  the  waters  of  springs  in  the  neighbourhood  a 
radioactive  gas  containing  radium  emanation  has  been  extracted,  and 
the  barium  sulphate  precipitated  by  sulphuric  acid  from  a  solution  of 
barium  chloride  in  the  radioactive  water  has  a  permanent,  although 
feeble,  radioactivity.  M.  A.  W. 

Potential  of  the  Hydrogen-oxygen  Cell.  Erancts  Joseph 
Brislee  {Trans.  Faraday  Soc 1905,  1,  65 — 74.  Compare  Wilsmore, 
1901,  ii,  2  ;  Luther  and  Inglis,  1903,  ii,  406). — The  influence  of  small 
quantities  of  hydrogen  peroxide,  persulphuric  acid,  and  ozone  on  the 
oxygen  potential  has  been  investigated.  Two  different  methods  of 
operation  were  employed.  In  the  first,  the  electrodes  were  polarised 
by  electrolysis  extending  over  two  to  three  days,  in  the  second  they 
were  freed  from  gases  as  completely  as  possible  to  begin  with,  and  the 
respective  gases  were  then  passed  through  the  solution  (normal  acid  or 
alkali),  the  potential,  as  in  the  first  method,  being  measured  at  intervals 
until  a  constant  value  was  reached.  This  condition  having  been 
attained,  the  effect  of  the  addition  of  the  various  substances  was  tried. 

The  oxygen  potential  is  lowered  by  the  addition  of  small  quantities 
of  hydrogen  peroxide.  The  presence  of  persulphuric  acid  or  ozone 
raises  the  oxygen  potential.  In  one  experiment,  in  which  the  concen¬ 
tration  of  the  added  persulphate  was  1  gram-molecule  in  5000  litres, 
the  E.M.F.  rose  from  1*081  to  1*122  volts,  and  remained  constant  at 
this  value  for  five  days.  Persulphuric  acid  and  ozone  appear  further 
to  hinder  the  separation  of  oxygen  from  the  supersaturated  electrodes, 
and  this  perhaps  accounts  for  the  high  potential  observed  and  main¬ 
tained  for  a  comparatively  long  period  in  electrolytically  polarised 
electrodes.  A  very  thin  platinum  electrode  was  prepared  by  coating  a 
glass  tube  with  “  Glanz  Platin/J  heating  in  a  muffle  furnace,  and 
platinising  in  the  usual  way.  When  this  was  polarised  for  72  hours  in 
normal  sodium  hydroxide  solution,  the  original  E.M.F.  of  the  cell  was 
1*366,  but  on  passing  a  current  of  oxygen  gas  through  the  solution 
this  rapidly  fell  to  1*073  (the  normal  value).  Under  the  same  con¬ 
ditions,  but  with  the  addition  of  potassium  persulphate  (1  gram-mol- 
cule  in  500  litres),  after  polarisation,  the  original  E  M.F.  of  1*350  volts 
only  sank  to  1*328  volts  at  the  end  of  ten  days. 

The  E.M.F.  of  cells  provided  with  very  thin  platinised  electrodes 
prepared  in  the  manner  described  is  in  very  good  agreement  with  that 
calculated  from  the  Helmholtz  formula.  H.  M.  D. 

Reduction  of  Mercurous  Chloride  by  Silver.  J.  N.  Bronsted 
{Zeit.  physikal.  Chem .,  1904,50,  481 — 486).— -As  shown  by  Ogg  (Abscr., 
1899,  ii,  14),  the  potential  difference  of  the  cell 
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Ag 


AgNOg 

iV/lO-HNOj 


HgN03 


A/IO-HNO, 


Hg 


A710-HNO3 

alters  its  sign  with  the  concentration  of  the  silver  and  mercurous 
salts,  and  in  the  most  dilute  solutions  studied  by  him  the  current 
passed  in  the  cell  from  silver  to  mercury.  This  must  therefore 


be  the  case  also  with  the  cell  A g 


AgCl  HgCl 

KOI 


Hg,  and  the 


change  going  on  in  this  cell  may  be  represented  by  the  equation 
Ag  +  HgCl  =  Hg  +  AgCl.  This,  however,  is  an  endothermic  reaction, 
for,  according  to  the  work  Of  Thomsen  and  of  Nernst,  the  heat  of 
formation  of  mercurous  chloride  is  greater  than  that  of  silver  chloride. 
With  the  help  of  Helmholtz’s  equation,  T(dr:jdT)  —  7r  -  U,  the  heat 
effect  of  the  reaction  may  be  calculated  from  the  E.M.F.  and  the 
temperature- coefficient  of  the  E.M.F,  of  the  corresponding  cell.  The 
author  has  determined  these  quantities  for  the  cell 

AgCl  HgCl 
KC1 

and  is  able  to  calculate  the  heat  absorbed  by  the  reaction  Ag  +  HgCl 
—  Hg  +  AgCl  in  good  agreement  with  the  calorimetric  data. 

J.  C.  P. 


A (r 


Hg, 


The  Measurement  of  the  Potential  of  the  Electrodes  in 
Stationary  Liquids.  The  Determination  of  Changes  of  Con¬ 
centration  at  the  Cathode  during  Electrolysis.  Henry  J.  S. 
Sand  (Trans.  Faraday  Soc.t  1905,  1,  1 — 23.  Compare  Abstr.,  1901,  ii, 
82). — In  the  cells  used  for  the  measurement  of  the  electrode  potentials, 
arrangements  were  made  to  have  the  electrode  not  under  examination 
as  non-polarisable  as  possible,  to  avoid  the  evolution  of  gases  and 
to  permit  of  the  continuous  measurement  of  the  difference  of  potential 
between  the  electrode  and  the  layer  of  solution  in  contact  with  it 
during  the  passage  of  the  current.  The  variation  of  the  electrode 
potential  with  the  time  of  passage  of  the  current  is  shown  in  a  series  of 
curves. 

With  solutions  of  silver  nitrate,  copper  sulphate,  and  zinc  sulphate, 
the  removal  of  the  dissolved  substance  from  the  immediate  neighbour¬ 
hood  of  the  cathode  is  indicated  by  a  sudden  drop  in  the  electrode 
potential.  In  the  case  of  copper  sulphate,  the  fall  amounts  to  one  volt, 
and  the  potential  then  becomes  fairly  constant  at  this  lower  value.  In 
the  case  of  silver  nitrate,  the  fall  is  only  about  0*2  volt,  and  afterwards 
the  potential  rises  more  or  less  rapidly  to  its  original  value,  the 
cathode  being  then  found  to  have  become  covered  with  minute  silver 
crystals  which  grow  out  into  the  solution.  Zinc  sulphate  behaves  in 
similar  manner  to  copper  sulphate.  Diffusion  coefficients  for  the  first 
two  salts  are  calculated  on  the  assumptiom  that  the  breaks  in  the 
curves  may  be  taken  as  measuring  the  time  which  elapses  before  the 
concentration  of  the  liquid  bathing  the  electrode  becomes  zero,  and  the 
numbers  obtained  agree  satisfactorily  with  the  known  data. 

Curves  obtained  for  alcoholic  cuprous  chloride  solutions  show  two 
breaks,  one  corresponding  with  the  reduction  of  the  small  quantities 
of  contained  cupric  salt,  the  other  to  the  deposition  of  copper  from  the 
cuprous  chloride  ;  the  latter  process  begins  at  0*45  volt,  the  electrode 
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potential  rising,  however,  gradually  to  0’65 — 0*70  volt,  at  which  it 
remains  fairly  constant. 

The  curves  for  the  electrode  potential  when  nitrobenzene  is  under¬ 
going  reduction  in  acid  and  alkaline  solutions  are  also  given.  In  acid 
solution  and  with  a  platinum  cathode,  the  potential  rises  at  first,  then 
falls,  and  again  rises,  becoming  finally  stationary.  The  retrogression 
appears  to  be  due  to  temporary  alteration  in  the  nature  of  the 
electrode  as  a  consequence  of  the  electrolysis.  With  a  copper  cathode, 
similar  phenomena  are  observable,  but  whilst  the  original  electrode 
potential  has  a  lower  value  (corresponding  with  less  absorption  of 
energy),  the  final  stationary  potential  is  higher  than  for  the  platinum 
cathode  on  account  of  the  higher  ( ‘  over*voltage  ’ '  necessary  to  liberate 
hydrogen. 

According  to  calculations  made  by  the  author,  the  variations  of 
electrode  potential  with  current  density  observed  by  Haber  (compare 
Abstr.,  1900,  i,  281  ;  Russ,  Abstr.,  1903,  ii,  631)  cannot  be  explained 
as  the  result  of  concentration  changes  at  the  cathode.  H.  M.  D. 

Anodic  P.D.-Current  Curve  for  Hydrochloric  Acid  at 
Platinum  Electrodes.  Robert  Luther  and  Francis  J.  Brislee  {Zeit. 
physikal.  Chem.,  1905,  50,  595 — 601.  Compare  Abstr.,  1903,  ii,  708). — 
A  reply  to  Bose's  criticism  (Abstr.,  1904,  ii,  697).  J.  C.  P. 

Electrical  Conductivity  of  Ethereal  Solutions  of  Phosphoric 
Acid.  Wladimir  A.  Plotnikoff  (J.  Buss  Phys.  Chem.  Soc .,  1904,  37, 
1282 — '1288). — Ethereal  solutions  of  phosphoric  acid  possess  consider¬ 
able  conductivity.  An  aqueous  87  per  cent,  solution  of  the  acid  has 
only  three  times  as  great  a  conductivity  as  the  ethereal  solution  of 
corresponding  concentration ;  at  higher  concentrations,  the  difference 
becomes  still  less.  With  diminution  of  the  concentration,  the  con¬ 
ductivity  in  ethereal  solution  falls  much  more  rapidly  than  in  aqueous 
solutions.  A  similar  rapid  fall  in  conductivity  is  observed  on  diluting 
other  non-aqueous  solutions,  and  it  remains  an  open  question  what 
concentration  should  be  employed  in  estimating  the  dissociating  power 
of  a  solvent.  The  molecular  conductivity  diminishes  continuously  as 
the  concentration  diminishes.  With  rise  of  temperature,  the  specific 
conductivity  increases.  The  considerable  development  of  heat  occurring 
on  dissolving  phosphoric  acid  in  ether  and  transforming  the  90  per  cent, 
solution  to  the  crystalline  condition  at  25°  may  be  an  indirect  indica¬ 
tion  of  the  existence  of  a  chemical  compound  of  ether  with  phosphoric 
acid.  T.  H.  P. 

Electrical  Conductivity  and  other  Properties  of  Sodium 
Hydroxide  in  Aqueous  Solution,  as  elucidating  the 
Mechanism  of  Conduction.  William  Robert  Bousfield  and 
Thomas  M.  Lowry  ( Proc .  Boy .  Bog.,  1904,  74,  280 — 283). — The 
conductivity  of  sodium  hydroxide  solutions,  touched  on  in  an  earlier 
paper  (Abstr.,  1903,  ii,  52),  has  been  further  studied.  The  con¬ 
ductivity-temperature  curve  exhibits  an  inflection  (see  loc.  cit.)  between 
0°  and  100°  only  in  the  case  of  solutions  which  are  moderately  dilute. 
The  temperature  of  inflection  varies  regularly  with  the  sodium 
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hydroxide  concentration,  from  48°  for  a  normal  (4  per  cent.)  solution 
to  100°  for  a  30  per  cent,  solution.  When  the  sodium  hydroxide 
solutions  are  very  dilute  or  concentrated,  no  inflection  occurs  in  the 
conductivity-temperature  curve,  and  there  is  a  marked  parallelism 
between  the  change  of  conductivity  and  the  change  of  viscosity  with 
temperature.  The  inflected  conductivity-temperature  curves  can  be 
represented  by  the  equation  Kt  —  K0  +  at  +  y(t  -  l7)3,  where  T  is  the 
temperature  of  inflection,  but  the  more  general  formula  Kt\K0  = 
pv/po{l  +  bt)ne’«t  is  applicable  to  conductivity-temperature  curves  of 
all  kinds.  With  the  help  of  this  formula,  it  is  possible  to  make  some 
approximation  to  resolving  the  two  opposing  influences  (decay  of 
ionisation  and  increase  of  ionic  mobility  with  rising  temperature) 
which  determine  the  form  of  the  conductivity-temperature  curve. 

The  conductivity-concentration  curve  for  sodium  hydroxide  solutions 
at  18°  is  similar  to  that  given  by  Kohlrausch.  The  maximum  con¬ 
ductivity  at  this  temperature  is  0*3490  (Kohlrausch’s  value  =  0*3462) 
in  a  15  per  cent,  solution.  At  higher  temperatures  the  maximum 
conductivity  is  greater,  rising  to  1*4  at  100°,  and  occurs  in  more  con¬ 
centrated  solutions. 

The  densities  of  sodium  hydroxide  solutions  of  different  concentra¬ 
tions  have  been  very  carefully  determined,  the  plan  being  to  start 
from  a  large  weighed  quantity  of  sodium  and  to  convert  this  quanti¬ 
tatively  into  the  hydroxide.  Eleven  determinations,  made  with  six 
different  standard  solutions,  gave  as  the  density  of  a  50  per  cent, 
solution  the  value  1*5268,  with  an  average  error  of  0*001)1.  The 
other  solutions,  the  densities  of  which  were  to  be  determined,  were 
prepared  by  diluting  the  strong  standard  solution.  Such  a  density- 
concentration  table  having  been  drawn  up,  it  is  possible  to  deduce 
the  concentration  of  any  given  sodium  hydroxide  solution  more 
accurately  from  its  density  than  from  a  titration  of  the  solution.  The 
variation  of  density  with  temperature  becomes  simpler  in  character 
as  the  concentration  of  the  solution  studied  increases.  Thus,  when 
the  equation  pt  =  p0  +  at  +  fit2  +  yt3  is  taken  to  represent  the  influence 
of  temperature  on  the  density  of  water  and  aqueous  sodium  hydroxide 
solutions,  y  vanishes  when  the  concentration  of  12  per  cent,  of  alkali 
is  reached,  and  fi  vanishes  at  42  per  cent,  concentration. 

The  viscosity  of  a  50  per  cent,  sodium  hydroxide  solution  is  about 
70  times  that  of  water.  The  influence  of  this  factor  on  the  ionic 
mobility  may  be  to  some  extent  eliminated  by  dealing  with  the  ratio 
of  molecular  conductivity  to  fluidity.  The  molecular  conductivity  of 
sodium  hydroxide  solutions  decreases  with  increasing  concentration, 
but  the  foregoing  ratio,  termed  the  “intrinsic  conductivity,’ 7  falls  to 
a  minimum  at  about  8  per  cent,  sodium  hydroxide  and  then  rises, 
attaining  at  50  per  cent,  concentration  a  value  considerably  greater 
than  that  found  for  the  most  dilute  solutions.  This  is  associated 
with  the  fact  that  liquid  caustic  soda  is  an  electrolyte,  and  in  con¬ 
centrated  solutions  the  caustic  soda  probably  conveys  the  current 
partly  as  such. 

The  molecular  volume  of  sodium  hydroxide  in  dilute  aqueous 
solution  has  a  large  negative  value,  a  litre  of  water  dissolving 
140  grams  at  0°,  100  grams  at  18°,  or  60  grams  at  50°,  without 
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increasing  in  volume.  The  molecular  volume  does  not  increase  con¬ 
tinuously  with  rising  temperature,  but  reaches  a  maximum  at  about 
70°.  In  a  50  per  cent,  solution,  however,  the  temperature  lias  little 
effect  on  the  molecular  volume.  J.  C.  P. 

Electrolysis  with  Alternating  Currents.  Passivity  of 
Metals.  Max  Le  Blanc  (Zeit.  Elektrochem. ,  1905,  11,  8 — 10). — 
Remarks  on  papers  by  Brochet  and  Petit  (this  vol.,  ii,  27)  and  by 
Sackur  (Abstr.,  1904,  ii,  802).  T.  E. 

Electrolysis  with  Alternating  Current.  Carlo  Rossi  ( Chem . 
Centr. ,  1905,  i,  61  ;  from  L} Indust.  Chim .,  1904,  6,  333 — 335.  Com¬ 
pare  Le  Blanc  and  Schick,  Abstr.,  1904,  ii,  229). — Solutions  of 
potassium  chlorate  acidified  with  sulphuric  acid  exhibit  complicated 
phenomena  when  subjected  to  the  action  of  an  alternating  current 
between  copper  or  iron  electrodes.  The  copper  electrodes  become 
coated  with  cuprous  chloride,  copper  dissolves,  and  a  bluish-green 
basic  chlorate,  Cu(C108)2,3Cu(0H)2,  separates  from  the  solution. 
When  a  direct  current  is  used,  cuprous  chloride  is  formed  at  the 
anode,  together  with  smaller  quantities  of  basic  chlorate  and  chloride ; 
the  solution,  from  which  a  complex  mixture  of  cupric  hydroxide, 
cupric  oxide,  copper,  and  cupric  chloride  separates  out,  does  not  contain 
dissolved  copper.  It  is  supposed  that  the  copper  passes  into  solution 
at  the  anode  as  cuprous  ion,  which  reduces  the  chlorate,  cupric  copper 
being  then  precipitated  by  the  alkali  formed  at  the  cathode.  The 
non-reversibility  of  the  change  at  the  electrodes  when  alternating 
currents  are  used  is  probably  due  to  the  rapid  removal  of  the  cuprous 
ions  in  this  manner.  When,  on  the  other  hand,  the  potassium 
chlorate  is  replaced  by  sodium  chloride,  the  alternating  current  dis¬ 
solves  very  little  copper.  With  iron  electrodes,  similar  phenomena 
were  observed.  H.  M.  D. 

Determination  of  the  Electrochemical  Equivalent  of  Silver. 

G.  Van  DiJiz(Arch.  Neerland,  1904,  ii,  9,  447 — 525.  Compare  Abstr, , 
1904,  ii,  255). — The  present  paper  gives  detailed  descriptions  of  the 
methods  and  apparatus  employed  in  the  determination  of  this  constant, 
the  substance  of  the  results  having  been  already  published  ( loc .  cit.). 
An  investigation  into  the  influence  of  the  form  and  manipulation  of  the 
voltameter  on  the  value  of  the  equivalent  has  also  been  made,  and  the 
author  considers  that  the  value  of  the  equivalent  is  best  represented 
by  0*011180.  T.  A.  H. 

Electrolytic  Solution  of  Platinum.  Rudolf  Ruer  (Zeit. 
Elektrochem .,  1905,  ii,  10 — 12). — The  author  considers  that  his  theory 
of  the  dissolution  of  platinum  by  alternating  currents  (Abstr.,  1903,  ii, 
407)  gives  a  much  more  satisfactory  explanation  of  the  phenomena 
than  that  advanced  by  Brochet  and  Petit  (this  vol.,  ii,  27  and  28). 
Several  new  experiments  are  described  in  which  platinum  anodes  are 
polarised  for  a  few  seconds  and  then  left  exposed  to  a  solution  of 
sulphuric  acid  containing  ferrous  sulphate  or  sulphur  dioxide  for  a  few 
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seconds.  Considerable  quantities  of  platinum  are  dissolved,  which 
would  be  quite  inexplicable  on  the  theory  of  Brochet  and  Petit,  but  is 
quite  in  accordance  with  that  of  the  author.  T.  E. 

Theory  of  Amphoteric  Electrolytes.  II.  James  Walker  (Proc. 
Roy.  Soc.y  1904,  74,  271 — 280). — The  correction  of  a  slight  error  in 
the  calculations  of  the  earlier  paper  (Abstr.,  1904,  ii,  309)  leads  to  a 
still  better  agreement  between  the  theoretical  and  experimental  values 
of  the  conductivity  for  the  aminobenzoic  acids. 

Formula  are  deduced  connecting  the  concentrations  of  the  various 
components  in  the  solution  of  an  amphoteric  electrolyte  which  is  largely 
ionised.  From  a  consideration  of  these  formulse,  it  appears  that  the 
non-ionised  proportion  is  unaffected  by  a  simultaneous  change  of  l/ka, 
kb,  and  v  in  the  same  ratio  [ka  =  dissociation  constant  of  the  electrolyte 
as  acid,  kb  —  dissociation  constant  of  the  electrolyte  as  base,  v  =  dilution]. 
This  result  is  of  importance  in  dealing  with  any  series  of  amphoteric 
electrolytes  for  which  the  product  ka-kb  is  a  constant.  Here  it  may  be 
shown  that  as  ka  diminishes  and  kb  increases,  the  total  ionisation  falls 
off  rapidly  at  first,  then  more  slowly,  until  over  a  considerable  range  it 
is  practically  constant  at  the  minimum  value  actually  reached  when 
ka  —  kb •  The  further  increase  of  kb  and  decrease  of  ka  is  accompanied 
by  corresponding  changes  in  the  ionisation  until  finally  the  electrolyte 
under  consideration  acts  really  as  a  simple  base. 

The  author’s  theory  has  been  further  tested  with  satisfactory  results 
in  the  cases  of  cacodylic  acid  (see  Johnston,  Abstr.,  1904,  i,  984)  and 
asparagine.  From  Winkelblech’s  values  of  ka  and  kb  for  asparagine 
(Abstr.,  1901,  ii,  370),  the  molecular  conductivity  at  v=  16  is  calculated 
in  good  agreement  with  an  actual  determination,  for  which  specially 
purified  water  and  asparagine  were  employed. 

The  acidic  or  basic  ionisation  of  an  amphoteric  electrolyte  increases 
the  freezing  point  depression,  whereas  the  “ saline”  ionisation  does 
not.  In  conjunction  with  the  conductivity,  the  cryoscopic  method 
should  give  useful  results  with  soluble  electrolytes  which  are  largely 
ionised.  J.  0.  P. 

Contact  Electrification  and  Colloidal  Solutions.  Jean  Perrin 
(J.  Chim.  phys .,  1904,  2,  601 — 651). — The  phenomenon  of  electric 
osmosis  was  first  observed  by  Reuss,  and  subsequently  investigated  by 
Wiedemann,  who  showed  that  in  a  given  liquid  the  loss  by  electric  osmosis 
across  a  diaphragm  varies  with  the  current,  is  proportional  to  the  cross 
section  of  the  diaphragm  and  independent  of  its  thickness.  In  the  case  of 
capillary  tubes,  Quincke  showed  that  the  transference  is  proportional 
to  the  square  of  the  diameter,  and  also  showed  that  some  substances 
exhibit  osmosis  in  the  reverse  sense.  Quincke  sought  to  explain  the 
phenomenon  by  the  existence  of  a  double  electrified  layer  at  the  walls. 
The  tangential  force  of  the  field  causes  motion  of  the  liquid  layer  and, 
hence,  by  friction,  of  the  inner  mass  of  liquid  also,  and  Helmholtz  proved 
that  this  explanation  was  in  accord  with  the  quantitative  results.  This 
explanation  also  holds  for  the  E.M.F.  of  filtration  and  leads  to  the 
result  that  if  a  liquid  filters  under  pressure  across  a  given  diaphragm 
the  E.M.F.  is  proportional  to  the  pressure  and  that  this  ratio  depends 
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solely  on  the  liquid,  being  independent  of  the  thickness  of  the  diaphragm 
or  of  the  diameter  of  its  pores.  From  observations  of  either  the  electric 
osmosis  or  the  E.M.F.  of  filtration,  determination  may  be  made  of  the 
difference  of  potential  between  the  liquids  and  walls.  Similar  reason¬ 
ing  also  explains  the  motion  of  small  suspended  solids  in  the  opposite 
sense.  In  the  author’s  own  experiments,  although  the  diaphragm  was 
varied  and  the  field  taken  to  90  volts  per  cm.,  no  osmosis  was  observed 
for  chloroform,  ether,  petroleum,  benzene,  turpentine,  or  carbon 
disulphide,  whilst  with  all  diaphragms  and  in  a  field  of  10  volts  per 
cm.  osmosis  was  readily  found  for  water,  ethyl  alcohol,  methyl  alcohol, 
acetone,  acetylacetone,  and  nitrobenzene.  He  hence  concludes  that 
electric  osmosis  is  only  easy  in  the  case  of  liquids  of  high  specific  in¬ 
ductive  capacity,  that  is,  for  ionising  liquids,  whilst  low  viscosity  is 
also  necessary.  The  influence  of  traces  of  dissolved  electrolytes  was 
then  investigated,  and  it  was  found  that  powdered  carbon  becomes 
positively  charged  in  slightly  acidified  water,  and  negatively  in  water  ren¬ 
dered  feebly  alkaline.  Similar  results  were  obtained  when  anhydrous 
chromium  chloride  and  other  insoluble  solids  were  used  in  place  of  carbon. 
The  results  are  sometimes  masked  by  a  slight  solubility  of  the  compounds 
employed,  but  the  results  indicate  the  following  general  rule.  The 
potential  of  any  wall  in  an  aqueous  solution  is  always  raised  by  the 
addition  of  a  univalent  acid  to  the  solution  and  lowered  by  the  addition 
of  a  univalent  base.  This  influence  is  ascribed  to  the  hydrogen  and 
hydroxyl  ions,  other  univalent  ions  having  comparatively  little  in¬ 
fluence.  The  great  effect  of  these  ions  may  possibly  be  due  to  a  small 
diameter  or  sphere  of  molecular  attraction.  Polyvalent  ions  appear  to 
diminish  the  electrification,  the  addition  of  sulphuric  acid  lowering  the 
effect  due  to  hydrochloric  or  nitric  acids.  The  result  is  still  more 
marked  with  tervalent  or  quadrivalent  acids.  This  action  may  occa¬ 
sionally  be  of  service  in  indicating  the  existence  of  polyvalent  ions  in 
solution.  It  seems  probable  also  that  a  study  of  the  laws  of  contact 
electrification  may  provide  a  means  for  evading  or  inducing  the 
dragging  down  of  soluble  matter  by  precipitates.  L.  M.  J. 


Recent  Investigations  bearing  on  the  Theory  of  Electrolytic 
Dissociation.  Louis  Kahlenberg  (Trans.  Faraday  Soc .,  1905,  1, 
42 — 53). — Experimental  observations  made  by  the  author  in  connec¬ 
tion  with  the  properties  of  aqueous  and  non-aqueous  solutions  are 
summarised.  Their  bearing  on  the  theory  of  solution  and  of  electro¬ 
lytic  dissociation  is  discussed,  and  the  conclusion  is  drawn  that  these 
theories  are  untenable. 

No  general  agreement  between  the  values  of  electrolytic  dissociation 
as  calculated  from  the  conductivity,  and  from  the  vapour  pressure, 
boiling  point,  or  freezing  point,  has  ever  been  established.  Whereas 
Arrhenius’s  theory  requires  that  the  molecular  conductivity  shall 
always  increase  with  dilution,  cases  are  known  where  it  diminishes  or 
remains  practically  constant.  The  Nernst-Thomson  rule,  which  ascribes 
the  cause  of  dissociation  to  the  high  specific  inductive  capacity  of  the 
solvent,  is  not  confirmed  by  later  experiments. 

The  additive  properties  of  solutions  of  electrolytes,  which  are 
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frequently  regarded  as  evidence  in  favour  of  the  dissociation  theory, 
really  form  no  argument,  for  in  the  case  of  pure  liquids  additive 
relationships  are  known  to  exist,  for  example,  in  the  case  of  molecular 
volume  and  of  molecular  refractive  power. 

The  theory  refers  the  colours  of  solutions,  say,  of  copper,  nickel,  and 
cobalt  salts,  to  the  ions,  but  non-conducting  benzene  solutions  of  the 
oleates  of  these  metals  are  also  blue,  green,  and  red  respectively,  and  the 
red  cobalt  solution  turns  blue  on  heating,  just  like  the  aqueous  solutions. 

Instantaneous  reactions  cannot  be  ascribed  to  ions,  for  non-conduct¬ 
ing  benzene  solutions  of  hydrochloric  acid  and  of  copper  oleate 
precipitate  copper  chloride  practically  instantaneously. 

The  behaviour  of  acids  towards  metals  in  non-aqueous  solutions  is 
uot  in  accord  with  the  assumption  that  the  substauces  owe  their  char¬ 
acteristic  properties  to  hydrogen  ions,  for  non-conducting  solutions 
of  trichloroacetic  acid  in  allylthiocarbimide  attack  dry  magnesium 
rapidly  and  decompose  the  dry  alkali  carbonates. 

Thermal  data  offer  difficulties  also,  and  the  fact  that  Ostwald's 
dilution  law  holds  good  for  certain  organic  acids  in  aqueous  solutions 
is  not  of  general  significance.  The  essential  electrolytes  do  not  fit  in 
with  the  law  of  mass  action  in  aqueous  solution,  and  in  non-aqueous 
solvents  it  has  yet  to  be  shown  that  the  mass  action  law  is  applicable. 
These  and  other  facts  lead  the  author  to  conclude  that  Arrhenius's 
dissociation  theory  is  useless  and  misleading. 

An  acceptable  theory  of  solution  must  not  differentiate  between  the 
processes  of  solution  and  chemical  action.  A  careful  consideration  of 
facts  shows  that  these  are  “  identical  in  character,  and  chemical 
compounds  are  merely  the  cleavage  pieces  of  solutions  placed  under 
special  stress  or  duress  represented  by  the  so-called  purifying  pro¬ 
cesses.' 7  The  process  of  solution  thus  represents  the  general  case  of 
interaction  of  substances,  union  resulting  when  the  specific  attraction 
between  them  is,  under  the  existing  conditions,  sufficient  to  cause 
a  fusion  or  blending  of  their  masses.  In  the  further  investigation  of 
solutions,  the  most  concentrated  should  receive  first  consideration,  the 
dilute  solutions  only  appearing  as  limiting  cases.  By  means  of  vapour 
pressure,  freezing  point,  and  conductivity  measurements  carried  out 
systematically  on  these  lines,  it  should  be  possible  to  elaborate  a 
theory  of  solutions  on  the  basis  of  chemical  affinity  acting  between 
solvent  and  solute.  H.  M.  D. 

Ionisation  in  Flames.  Pierre  Massoulier  ( Compt .  rend.,  1905, 
140,  234 — 236). — Using  the  flame  of  burning  ether  instead  of  coal 
gas,  the  author  has  measured  the  conductivity  of  aflame  by  Townsend's 
method  (compare  Abstr.,  1901,  ii,  221)  at  a  lower  temperature  than 
that  employed  by  Wilson  (Abstr.,  1899,  ii,  722)  or  Moreau  (Abstr., 
1903,  ii,  125,  196),  and  finds,  contrary  to  the  experience  of  these 
investigators,  that  the  electrodes  play  only  a  secondary  part  in  the  ex¬ 
periment.  Experiments  are  in  progress  to  determine  if  the  ionisation 
which  is  the  cause  of  the  conductivity  of  the  flame  is  of  chemical  origin 
or  merely  due  to  the  dissociation  of  the  molecules  at  the  high  tempera¬ 
ture.  M.  A.  W. 
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The  Ions  of  the  Atmosphere.  P.  Langevin  (Compt.  rend.,  1905, 
140,  232 — 234). — The  author  has  extended  his  investigations  on 
ionised  gases  (compare  Abstr.,  1902,  ii,  301  ;  1903,  ii,  263,  587)  to  the 
ions  in  the  atmosphere  at  the  top  of  the  Eiffel  Tower  and  finds  that  in 
addition  to  the  ordinary  ions  having  a  mobility  of  1  '5  cm.  for  one  volt 
per  centimetre  there  are  others  having  a  mobility  several  thousand 
times  smaller,  and  of  the  same  order  as  those  observed  by  Townsend  in 
freshly  prepared  gases  (Abstr.,  1901,  ii,  221)  and  by  Bloch  in  the 
ions  of  phosphorus  (Abstr.,  1903,  ii,  206  ;  1904,  ii,  117  ;  this  vol.,  ii, 
72)  ;  but  the  electric  charge  of  the  latter  ions  is  fifty  times  as  great  as 
that  of  the  ordinary  ions.  M.  A.  W. 

Registration  of  the  Ions  in  the  Atmosphere.  P.  Langevin 
and  M.  Moulin  (Compt.  rend.,  1905,  140,  305 — 307). — An  arrange¬ 
ment  for  the  automatic  registration  of  the  ionic  condition  of  the 
atmosphere  is  described.  By  moans  of  a  small  water  turbine  or 
electro-motor,  a  current'  of  air  is  made  to  pass  through  a  cylindrical 
condenser  charged  to  constant  potential,  an  electrode  within  the 
cylinder  being  connected  with  one  of  the  quadrant  pairs  of  a  Curie 
electrometer.  The  air  then  passes  through  a  meter,  or  anemometer, 
which  sets  in  action  a  clockwork  mechanism  at  intervals  correspond¬ 
ing  with  the  passage  of  a  definite  volume  of  air  through  the  apparatus. 
For  a  description  of  the  mechanical  arrangements,  by  means  of  which 
this  apparatus  makes  it  possible  to  have  the  concentration  of  both 
positive  and  negative  ions  recorded  automatically  two  or  three  times 
per  hour,  the  original  must  be  consulted.  H.  M.  D. 

Cause  of  the  Ionisation  of  Air  in  Contact  with  Phosphorus. 

Edgar  Meyer  and  Ernst  Muller  ( Chem .  Centr.,  1905,  i,  61 — 62  ; 
from  Verh.  Deut.  Phys.  Ges.,  1904,  2,  332 — 336). — The  object  of  these 
experiments  was  to  determine  whether  the  ionisation  of  the  air  in 
contact  with  oxidising  phosphorus  is  due  to  the  light  emitted  in  the 
process  or  to  the  oxidation  itself.  In  presence  of  substances  such  as 
chlorine,  ether,  and  turpentine,  which  inhibit  the  glowing  of  phosphorus, 
there  is  no  oxidation  and  no  ionisation,  so  that  these  experiments 
furnish  no  information.  If  phosphorus  is  allowed  to  oxidise  in  thin- 
walled  quartz  vessels  which  are  transparent  to  ultra-violet  radiation,  no 
ionisation  of  the  air  can  be  detected.  Examination  of  the  spectrum 
of  the  radiation  emitted  by  phosphorus  undergoing  oxidation  shows  it 
to  be  free  from  ultra-violet  rays.  The  ozone  produced  in  the  oxidation 
cannot  be  the  cause  of  the  enormous  conductivity  imparted  to  the 
air  ;  after  removal  of  the  ozone,  the  air  retains  its  conducting  power. 

H.  M.  D. 

High  Temperature  Measurements.  Thomas  Gray  (J.  Soc. 
Chem.  Ind.,  1904,  24,  1192 — 1197). — The  author  gives  a  description 
of  his  own  experience  with  various  types  of  pyrometer. 

The  calorimetric  method,  using  an  iron  cylinder,  gives  results  which 
are  usually  within  10°  of  the  truth  at  temperatures  not  exceeding 
about  1000°. 

Several  forms  of  direct  reading  and  registering  thermo-electric 
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pyrometers  are  described ;  calibration  is  most  conveniently  and  accu¬ 
rately  effected  by  direct  comparison  with  a  standard  couple,  the 
E.M.F.  being  measured  by  means  of  a  potentiometer,  but  it  may  also 
be  carried  out  by  means  of  the  boiling  point  of  sulphur,  the  melting 
point  of  sodium  carbonate  (852°),  and  that  of  potassium  sulphate 
(1066°).  Convenient  methods  of  working  are  described  together  with 
the  precautions  needed  to  ensure  accuracy. 

The  platinum  resistance  thermometer  is  more  sensitive  and  accurate 
than  the  thermo-element,  but  it  is  more  easily  damaged  by  contact 
with  furnace  gases  if  its  protecting  porcelain  tube  breaks,  and  it  is 
more  difficult  to  repair  and  restandardise. 

The  Wanner  optical  pyrometer  is  described  :  the  light  from  the  hot 
substance  and  the  light  from  a  small  incandescent  lamp  pass  through 
the  same  train  of  prisms  (only  the  red  rays  being  used  for  comparison) 
and  then  through  a  Nieol  prism.  By  means  of  a  double  prism  and 
lens  of  special  construction,  the  extraordinary  ray  corresponding  with 
the  one  source  of  light  and  the  ordinary  ray  corresponding  with  the 
other  are  focussed  together  on  a  slit  in  the  eye-piece ;  they  are  there¬ 
fore  polarised  at  right  angles  to  each  other,  and  the  rotation 
of  a  Nieol  prism  in  the  ^eye-piece  makes  it  possible  to'  diminish  the 
brightness  of  one  and  increase  that  of  the  other  until  they  appear  of 
equal  brightness.  The  temperature  is  then  obtained  from  the  amount 
of  rotation  required.  The  great  advantage  of  a  pyrometer  of  this 
form  is  that  no  part  of  it  is  exposed  to  the  high  temperature,  and 
therefore  the  frequent  repairs  and  restandardisations  needed  with  other 
pyrometers  are  avoided.  T.  E. 

New  Laboratory  Burners  and  their  Adaptation  to  the  Pro¬ 
duction  of  High  Temperatures.  Georges  Merer  (Bull.  Soc.  chim., 
1905,  [iii],  33,  210 — 215). — The  burners  are  of  the  usual  air-gas  type, 
but  the  gas  enters  the  chimney  through  an  injector  of  special  form, 
and  the  chimney  is  capped  by  a  network  of  partitions  of  square 
section.  This  network  presents  a  large  cooling  surface  and  so 
diminishes  the  tendency  to  “  strike  back.”  At  the  same  time,  it  breaks 
up  the  air-gas  stream,  producing  a  large  number  of  small  jets  which 
unite  above  to  form  an  intensely  hot,  homogeneous  flame.  A  labora¬ 
tory  burner  of  this  type  in  action  is  figured  in  the  original,  which  also 
gives  particulars  of  the  temperatures  obtainable  with  these  burners 
working  under  different  conditions.  T.  A.  H. 

New  Regulator  for  Thermostats.  Octave  Dony-Henault 
(Zeit.  Elektrochem.,  1905,  11,  3 — 5). — In  the  well-known  Ostwald  form 
of  regulator,  toluene  cannot  be  used  in  the  bulb  which  is  placed  in 
the  thermostat  because  it  creeps  between  mercury  and  glass  and  so 
causes  a  constant  rise  of  temperature.  This  is  avoided  by  making 
the  part  of  the  regulator  which  is  outside  the  bath  in  the  form  of  a 
double  U-tube,  connecting  the  toluene  bulb  to  the  top  of  the  middle 
bend,  and  placing  a  layer  of  salt  solution  between  it  and  the  mercury. 
When  the  temperature  of  the  air  is  constant,  the  temperature  of  the 
thermostat  varies  less  than  0'001°  ;  the  influence  of  fluctuations  of  the 
external  temperature  is  diminished  by  making  the  volume  of  the 
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external  tubes  small  in  comparison  with  that  of  the  immersed  toluene 
bulb.  T.  E. 

Vaporisation  of  Solid  Substances  at  the  Ordinary  Tempera¬ 
ture.  Constantin  Zengelis  (Zeit.  physikal.  Chem.,  1904,  50, 

21 9— 224). — When  silver  leaf  is  suspended  over  a  layer  of  a  metallic 
oxide  in  a  closed  vessel,  the  leaf,  after  a  longer  or  shorter  interval, 
begins  to  assume  a  yellow  colour,  and  traces  of  the  metal  originally 
present  in  the  oxide  may  be  detected  in  the  silver.  In  some  cases, 
the  increase  in  weight  of  the  silver  can  be  determined.  The  oxides 
found  to  act  in  this  way  were  those  of  copper,  zinc,  iron,  chromium, 
manganese,  lead,  cobalt,  uranium,  molybdenum,  arsenic,  and  antimony. 
The  action  is  favoured  by  partial  exhaustion  of  the  containing  vessel, 
by  the  presence  of  moisture  and  of  a  reducing  substance  such  as 
hydrogen  or  alcohol  vapour.  Comparative  experiments  with  nickel, 
copper,  and  aluminium  foil  led  to  negative  results,  but  gold  leaf 
exposed  to  zinc  oxide  for  six  months  was  found  to  contain  a  trace  of 
zinc.  Other  substances  which  melt  only  at  a  high  temperature  may 
be  similarly  shown  to  vaporise  at  the  ordinary  temperature ;  for 
example,  sulphur,  selenium,  lead,  copper,  red  phosphorus,  tin,  anti¬ 
mony  and  arsenic  sulphides,  iron,  copper,  and  chromium  hydroxides, 
copper  carbonate,  zinc  chloride,  and  lead  iodide.  That  such  substances 
vaporise  may  be  shown  also  by  other  methods  :  thus,  if  a  watch-glass 
containing  potassium  ferrocyanide  solution  is  kept  along  with  copper 
or  copper  oxide  in  a  closed  vessel,  the  ferrocyanide  gradually  turns  to 
a  brownish-red  colour.  J.  C.  P. 

Molecular  Weight  Determination  by  the  Rise  of  the  Boiling 
Point  in  Cathode  Ray  Vacuum.  Friedrich  Krafft  and  Paul 
Lfhmann  ( Ber .,  1905,  38,  242 — 253.  Compare  Abstr.,  1896,  ii,  89, 
464,  635  ;  1899,  ii,  464). — In  previous  papers,  it  was  established  that 
the  boiling  point  of  high  molecular  liquids  in  the  vacuum  of  the 
cathode  light  depended  on  the  height  of  the  vapour  column  above  the 
liquid,  and  also  on  the  molecular  weight  of  the  substance. 
A  number  of  improvements  have  been  introduced  into  the  apparatus, 
for  which  the  original  should  be  consulted,  among  the  most  important 
being  an  arrangement  allowing  the  thermometer  to  be  moved  so 
that  the  temperature  at  any  position  from  immersion  in  the  liquid  to 
the  very  top  of  the  column  of  vapour  can  be  read  at  will.  The  work 
performed  by  each  layer  of  vapour  in  raising  up  that  over  it  causes 
an  absorption  of  heat,  so  that  in  the  case  of  mercury  the  temperature 
falls  from  174°  in  the  liquid  to  152°  at  the  top  of  the  column  of 
vapour  195  mm.  high;  a  difference  of  22°. 

The  difference  of  these  two  temperatures  has  been  determined 
for  various  substances  :  in  the  case  of  palmitic  and  lauric  acids  and 
mercury,  the  differences  observed,  namely,  2 8 ‘4°,  22-2°,  and  22° 
respectively,  are  exactly  proportional  to  the  molecular  weights.  This 
relationship  has  been  satisfactorily  tested  for  a  number  of  substances. 

The  method  has  been  extended  to  the  metals,  the  experiments  being 
carried  out  in  quartz  vessels.  Cadmium  showed  a  fall  of  5°  for  a 
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column  of  80  mm.  of  vapour,  zinc  a  fall  of  3°,  and  lead  one  of  2 — 3°, 
these  figures  being  in  agreement  with  their  molecular  weights. 

E.  F.  A. 

Lowest  Temperature  of  Evaporation  of  Metals  in  the 
Vacuum  of  the  Cathode  Light.  Friedrich  Krafft  and  Ludwig 
Bergfeld  ( Ber 1905,  38,  254 — 262.  Compare  Demar£ay,  Compt.  rend ., 
1882,  95,  183).— Attention  has  been  paid  to  the  accurate  determina¬ 
tion  of  the  temperature  at  which  metals  heated  in  the  vacuum  of  the 
cathode  light  first  begin  to  evaporate.  The  experiments  were  per¬ 
formed  in  a  horizontal  tube  25  cm.  long,  connected  at  one  end  to  the 
pump  and  cooled  receiver,  whilst  the  other  was  surrounded  by  a  mantle 
in  which  the  heating  fluid  was  circulated ;  in  some  cases,  a  quartz 
tube  was  employed.  In  this  way,  the  temperature  of  evaporation  of 
cadmium  was  determined  to  be  at  156 '5°,  silver  at  680°,  and  similarly 
for  a  number  of  metals.  For  the  details,  the  original  should  be  con¬ 
sulted.  E.  F.  A. 

Boiling  Point  in  Vacuum  ;  a  New  Constant  and  its  Mean¬ 
ing.  Friedrich  Krafft  (Ber.,  1905,  38,  262 — 266.  Compare  pre¬ 
ceding  abstracts). — Ifc  is  pointed  out  that  mercury  begins  to  evaporate 
at  about  —  40°,  boils  in  vacuum  at  155°,  and  under  the  ordinary  pressure 
at  357°.  The  interval  (195°)  between  the  commencement  of  evaporation 
and  the  point  at  which  the  substance  boils  in  vacuum,  during  which  work 
is  done  in  overcoming  gravity,  is  approximately  equal  to  that  (202°) 
between  the  boiling  point  in  vacuum  and  at  the  ordinary  pressure, 
during  which  work  is  done  in  overcoming  the  pressure  of  the  atmo¬ 
sphere.  The  same  relationship  holds  for  all  the  metals  experimented 
with ;  as  a  general  rule,  as  much  heat  is  required,  starting  from  the 
beginning  of  evaporation,  to  overcome  the  resistance  of  gravity  as  is 
further  required  to  overcome  the  pressure  of  the  atmosphere,  or,  in 
other  words,  gravity  and  atmospheric  pressure  are  equivalent. 

The  results  are  summarised  as  follows,  column  I  giving  the  tempera¬ 
ture  at  which  evaporation  begins  in  the  vacuum,  column  III  the  boil¬ 
ing  point  in  the  vacuum,  and  column  V  the  boiling  point  under  760 
mm.  pressure. 


I. 

Diff. 

III. 

Diff. 

y. 

Mercury  . 

...  -40° 

195° 

155° 

202 

357° 

Cadmium  . 

156 

294 

450 

299 

749 

Zinc  . 

184 

366 

550 

370 

920 

Potassium  . 

63 

302 

365 

302 

667 

Sodium  . 

98 

320 

418 

324 

742 

Bismuth  . . 

...  270 

723 

993 

707 

1700 

Silver  . 

....  680 

680 

1360 

680 

2040 

E.  F.  A. 


Conductivity  of  Nitrogen  Dioxide  for  Heat.  C.  Feliciani 
( Chern .  Centr.,  1905,  i,  331  ;  from  Physikal.  Zeit.,  1905,  6,  20 — 22). — 
The  conductivity  of  nitrogen  dioxide  was  examined  by  the  method  of 
cooling  at  different  pressures  and  temperatures  (18°  to  131°).  Allow¬ 
ance  being  made  for  convection,  there  is  an  increase  in  the  con- 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


145 


ductivity  at  all  pressures  at  65°,  followed  by  a  decrease  to  a  minimum 
and  a  second  increase  between  120°  and  130°. 

The  conductivity  increases  with  the  pressure,  and  the  conductivity 
and  dissociation  curves  follow  similar  courses.  Up  to  90°  and  for  pres¬ 
sures  of  not  less  than  60  mm.,  the  conductivity  of  nitrogen  dioxide  is 
larger  than  that  of  any  non-dissociating  gas  examined  previously. 

Magnanini’s  numbers,  used  by  Nernst  {Boltzmann  Festschrift , 
1904),  are  not  quite  trustworthy.  The  value  for  the  conductivity  of  a 
mixture  of  N02  and  N204  cannot  be  taken  as  equal  to  that  of  C02,  the 
author  obtaining  somewhat  higher  values  than  those  calculated  by 
Nernst.  G.  D.  L. 

Heats  of  Combustion  of  Atoms  and  Molecules.  Lawrence  J. 
Henderson  {J.  Physical  Che?n.f  1905,9,40 — 56). — From  considera¬ 
tion  of  the  values  of  the  heats  of  combustion  of  a  number  of  substances, 
the  author  shows  that  the  same  substitution  affects  the  heat  of  com¬ 
bustion  to  different  extents.  Thus,  the  substitution  of  *OH  for  *H 
diminishes  the  heat  of  combustion  by  40  cals,  when  it  converts  a 
paraffin  hydrocarbon  into  a  primary  alcohol,  but  by  72  cals,  when  it 
converts  an  aldehyde  into  an  acid.  These  values  ^are  not,  however, 
absolutely  constant,  but  the  differences  vary  in  a  regular  way,  and  the 
author  considers  that  every  atom  of  a  molecule,  in  a  degree  dependent 
upon  its  position,  influences  the  heat  of  combustion  of  every  other 
atom  of  the  molecule,  whether  or  not  it  is  united  to  that  atom. 

L.  M.  J. 

Depression  of  the  Freezing  Point  in  Dilute  Solutions  of 
Highly  Dissociated  Electrolytes,  Hans  Jahn  {Zeit.  physikal. 
Chem.,  1904,  50,  129 — 168.  Compare  Abstr.,  1900,  ii,  707 ;  1901,  ii, 
491,  592). — With  an  apparatus  similar  to  that  used  by  Hausrath 
(Abstr.,  1903,  ii,  61),  the  author  has  very  carefully  determined  the 
freezing  points  of  dilute  solutions  of  lithium,  sodium,  potassium,  and 
caesium  chlorides,  sodium  and  potassium  bromides.  Lithium  chloride 
is  peculiar  in  that  the  molecular  depression  exhibits  a  minimum,  whilst 
in  all  the  other  cases  the  molecular  depression  increases  regularly  as 
the  concentration  decreases.  A,  the  freezing  point  depression,  and  A7, 
the  number  of  gram  equivalents  of  salt  in  1000  grams  of  water,  are 
connected  by  the  following  equations,  which  give  numbers  in  very  good 
agreement  with  experiment,  N  having  values  fromOT  downwards  :  (1) 
for  potassium  chloride,  A  =  3*5605A—  0*98196A2 ;  (2)  for  sodium 

chloride,  A  -  3-5582W-  087452A2 ;  (3)  for  lithium  chloride,  A  = 
3 '6 1 16W—  0*8857A2.  The  values  for  the  ionic  concentration  (?q), 
deduced  from  the  freezing  point  depression,  agree  very  well  with  those 
deduced  from  the  conductivity  in  the  cases  of  sodium  and  potassium 
chlorides  ;  for  lithium  chloride,  the  conductivity  method  gives  smaller 
values,  for  caesium  chloride  and  potassium  bromide,  greater  values  of  nv 
than  the  freezing  point  method.  Even  sodium  and  potassium  chlorides, 
however,  are  very  far  from  following  the  formula  nL2/ (JV—n^  —  const., 
and  the  author  concludes  that  the  values  of  nv  based  on  the  validity 
of  the  simple  solution  laws,  are  wrong.  He  further  contends  that  the 
accepted  values  of  are  probably  too  high  on  account  of  hydrolysis 
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in  very  dilute  solutions  and  the  impurities  of  the  water  and  the  glass 
of  the  containing  vessel.  If  106*85  is  taken  as  the  value  of  for 
sodium  chloride  instead  of  the  usual  108*1,  the  dissociation  equation 
given  above  is  applicable  in  dilute  solutions  and  the  constant  =  about 
0  160.  A  similar  value  is  found,  independent  of  the  dilution,  when 
n}  is  deduced  from  the  author’s  expanded  formula  for  the  freezing 
point  ^depression  (see  Abstr.,  1902,  ii,  597).  The  E.M.F.  of  sodium 
chloride  concentration  cells  may  be  calculated  with  the  aid  of  the  fore¬ 
going  constant,  and  the  values  so  found  are  in  good  agreement  with 
experiment.  Similar  remarks  apply  to  the  other  electrolytes  studied. 
The  attempt  made  in  this  paper  to  reconcile  the  dissociation  theory 
with  the  laws  of  thermodynamics  in  the  case  of  highly  dissociated 
electrolytes  leads,  further,  to  the  conclusion  that  the  ionic  mobility 
must  increase  with  increasing  concentration  of  the  solution.  It  is 
necessary  also  to  regard  Arrhenius’  formula  a  =  yjyao  as  valid  only  in 
very  dilute  solutions.  J.  C.  P. 

Specific  Volume  as  the  Determining  Criterion  of  Chemical 
Combination  in  Metal  Alloys.  II.  E.  Maey  ( Zeit .  physikal. 
Cheni.,  1904,  50,  200 — 218.  Compare  Abstr.,  1901,  ii,  655). — In  the 
case  of  alloys  where  there  is  no  chemical  combination,  the  specific 
volume  can  be  calculated  by  the  mixture  formula  to  within  1  per  cent, 
of  its  true  value.  A  greater  deviation  than  this  is  due  generally  to 
the  formation  of  a  compound,  or  sometimes,  if  less  marked,  to  that  of 
solid  solutions  only.  The  specific  gravity  of  a  large  number  of  alloys 
of  different  composition  has  been  determined,  and  from  the  break  in 
the  curve  obtained  by  plotting  specific  volume  against  composition  it 
appears  that  in  eight  out  of  the  thirteen  binary  alloys  investigated 
chemical  combination  of  the  component  metals  takes  place.  The 
compounds  thus  indicated  are  Sb3Zn2,  Sb2Cd3,  SbAg3,  SbCu3,  AgZn4, 
AgCd2  or  AgCd3,  CuCd2,  AgHg.  The  existence  of  several  of  these 
has  been  indicated  by  other  methods  (compare,  for  example,  Hersch- 
kowitsch,  Abstr.,  1898,  ii,  582  ;  Heycock  and  Neville,  Abstr.,  1897, 
ii,  245),  but  the  exact  formula  adopted  differs  in  some  cases.  With 
the  combinations  Zn — Hg,  Cd — Hg,  Cd — Zn,  Bi — Zn,  and  Pb — Zn, 
there  was  no  certain  indication  of  the  existence  of  a  compound. 

Stress  is  laid  on  the  treatment  of  the  specific  volume,  and  not  the 
specific  gravity,  as  an  additive  property.  J.  O.  P. 

Vapour  Pressure  by  Air-bubbling.  Edgar  P.  Perman  (J. 
Physical  Chem .,  1905,  9,  36 — 39). — Doubts  regarding  the  accuracy  of 
the  method  of  air-bubbling  for  the  determination  of  vapour  pressure 
have  been  raised  by  Carveth  and  Fowler  (Abstr.,  1904,  ii,  541).  The 
author  defends  the  method  and  quotes  results  obtained  previously  by 
himself  to  show  that  with  sufficient  care  accuracy  is  obtainable,  at  any 
rate,  in  the  case  of  water  as  solvent.  He  further  raises  objections  to 
the  methods  employed  by  Carveth  and  Fowler  in  their  experiments 
(compare  Trans.,  1903,  83,  1168).  L.  M.  J. 

Dissociation  of  Nitro-derivatives  in  Certain  Solvents.  III. 

Giuseppe  Bruni  and  B.  Sala  ( Gazzetta ,  1904,  34,  ii,  479 — 485.  Com¬ 
pare  Bruni  and  Berti,  Abstr.,  1900,  ii,  591  and  592).— Determinations  of 
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the  elevations  of  the  boiling  points  of  solutions  of  naphthalene, 
diphenyl,  dibenzyl,  and  trichlorobenzene  in  acetonitrile  give  the  mean 
value  17-3  for  the  molecular  elevation  of  the  boiling  point  of  this 
solvent.  The  number  given  by  Kahlenberg  (Abstr.,  1902,  ii,  310), 
namely,  14 ’39,  is  hence  low. 

In  boiling  acetonitrile,  picric  acid,  picryl  chloride  [l:3:5-tri 
nitro-2-chlorobenzene],  2  :  4  :  6 -trinitrotoluene,  trinitro-p-xylene,  and 
dinitromesitylene  all  undergo  a  considerable  amount  of  dissociation, 
whilst  bromodinitromesitylene  exhibits  normal  ebullioscopic 
relations.  The  behaviour  of  the  last-named  compound,  in  which 
the  hydrogen  atoms  of  the  benzene  nucleus  are  all  substituted, 
is  in  accord  with  that  of  trinitromesitylene  in  formic  acid  solution 
(Bruni  and  Berti,  loc.  cit.). 

In  methyl-alcoholic  solution,  picryl  chloride,  trinitro-jp-xylene,  and 
dinitromesitylene  all  undergo  dissociation.  In  boiling  ethyl  alcohol  or 
acetone,  however,  picryl  chloride  gives  perfectly  normal  molecular 
weights. 

The  theory  put  forward  by  Y.  Meyer  (Abstr.,  1896,  i,  419)  to 
explain  the  dissociation  of  nit ro-com pounds  supposes  that,  under  the 
electro-negative  action  of  the  nitro-groups,  one  of  the  hydrogen  atoms 
of  the  aromatic  nucleus  becomes  capable  of  dissociation  without  the 
intermediate  formation  of  ^sonitro-groups.  To  ascertain  whether 
other  electro-negative  groups  exert  a  similar  influence  to  that  of  the 
nitro-group,  the  author  has  determined  the  molecular  weight  of 
s-trichlorobenzene  in  boiling  acetonitrile  and  methyl  alcohol.  The 
numbers  obtained  are  quite  normal,  showing  that  the  power  of  exciting 
dissociation  is  a  specific  property  of  the  nitro-group,  and  not  a  general 
one  of  all  electro-negative  groups.  T.  H.  P. 

Diffusion  of  Salts  in  Solution.  J.  C.  Graham  ( Zeit .  physikal. 
Chemn  1904,  50,  257 — 272). — Vertical  columns  of  salt  solution  and 
pure  water  of  the  same  section  are  brought  together,  so  that  there  is 
no  initial  mixing  at  the  common  surface.  After  some  time,  the  salt 
concentration  at  various  levels  both  above  and  below  the  common 
surface  is  determined.  The  author  takes  Fourier’s  series  as  the 
groundwork  of  his  computations,  and  concludes  from  his  experiments 
that  the  diffusion  of  salts  follows  the  same  laws  as  the  conduction  of 
heat.  The  diffusion  constant  for  each  salt  is  independent  of  the 
density  of  the  solution  and  of  the  time  during  which  diffusion  has 
taken  place.  The  salts  employed  in  the  author’s  experiments  were 
the  chlorides  of  sodium,  potassium,  ammonium,  zinc,  and  manganese, 
the  nitrates  and  carbonates  of  sodium  and  potassium,  and  ammonium 
sulphate.  The  results  obtained  indicate  no  evident  connection  between 
the  value  of  the  diffusion  constant  and  the  molecular  weight.  When 
sodium  and  potassium  chlorides  and  sodium  and  potassium  nitrates  are 
allowed  to  diffuse  in  dilute  hydrochloric  acid  and  dilute  nitric  acid 
respectively  instead  of  in  pure  water,  slightly  higher  values  are 
obtained  for  the  diffusion  constant.  J.  C.  P. 

Diffusion  of  Electrolytes  in  Water.  L.  William  Oholm  {Zeit. 
physikal.  Chem .,  1904,  50,  309 — 349). — The  electrolytes  studied  were 
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the  chlorides  of  lithium,  sodium,  and  potassium,  the  hydroxides  of 
sodium  and  potassium,  potassium  iodide,  and  hydrochloric  and  acetic 
acids.  In  all  cases  there  was  found  a  certain  concentration  below  which 
the  diffusion-coefficient  increases  as  the  solutions  become  more  dilute. 
From  the  same  point,  the  coefficient  increases  also  with  increasing 
concentration,  and  consequently  exhibits  a  minimum,  provided  that 
the  formation  of  complex  molecules  at  higher  concentrations  does  not 
mask  the  true  variation  of  the  diffusion-coefficient.  The  concentration 
at  which  the  minimum  occurs  is  different  for  different  electrolytes. 

The  temperature-coefficient  of  the  diffusion  constant  varies  also  with 
the  electrolyte  studied,  and  is  equal  to  the  sum  of  the  temperature- 
coefficients  of  the  osmotic  pressure  and  the  electric  conductivity.  The 
author’s  experiments  are  in  harmony  with  Nernst’s  theory  dealing 
with  the  calculation  of  diffusion-coefficients  at  infinite  dilution  (. Zeit . 
physihal.  Chem.f  1888,  2,  613)  and  with  Arrhenius’  views  on  the 
variation  of  the  diffusion-coefficient  with  the  dilution  (Abstr.,  1892, 
1265). 

It  is  shown  that  the  internal  friction  of  the  molecule  is  somewhat 
less  than  the  sum  of  the  corresponding  quantities  for  the  ions. 

J.  C.  P. 

Verification  of  a  Recent  Equation  of  Van  der  Waals. 

Johannes  J.  vanLaar  (Arch.  Neerland ,  1904,  [ii],  9,  389 — 417.  Com¬ 
pare  Van  der  Waals,  Abstr.,  1901,  ii,  644). — 1.  Variation  of  b  in  the 
Case  of  Hydrogen. — Van  der  Waals  has  asserted  ( loc .  cit.)  that  in  the  case 
of  a  diatomic  gas  the  relationship  (b  +  b0)j(v  —  6)  =  1  —  [(6  —  b0)/(b1  -  50)]2 
holds  where  b0  is  the  least  value  of  b  (reached  when  the  atoms  are  in 
contact)  and  &r?its  greatest  value  (obtained  when  the  volume  of  the 
gas  is  infinitely  great).  Comparing  the  values  of  b  calculated  from 
this  relationship  with  those  deduced  directly  from  Amagat’s  results,  it 
is  found  that  the  two  values  only  become  concordant  for  pressures 
above  300  atmospheres  at  0°,  above  400  atmospheres  at  100°,  and  above 
250  atmospheres  at  200°.  Further,  the  critical  constants  calculated 
on  the  assumption  that  the  values  of  b0  and  bY  are  independent  of  the 
temperature,  as  is  implied  by  Van  der  Waals’s  hypothesis  that  the  value 
of  a  is  directly  proportional  to  the  absolute  temperature,  are  not  in 
good  agreement  with  those  determined  experimentally,  in  particular 
there  is  lack  of  concordance  in  the  calculated  and  observed  critical 
volumes. 

From  his  results  the  author  draws  the  conclusion  that  (b0  —  bx)2  is 
proportional  to  the  absolute  temperature,  £q  being  constant  and  b0 
variable,  while  a  is  independent  of  temperature. 

II.  Specific  Heats  of  Liquids  at  Low  Temperatures. — It  is  shown 
that  specific  heats  at  constant  volume  calculated  from  the  relation 
Cv  =  fiTl2/T-l/(v-b)(dbldl)v+l/(b-b0)(d{b-b0}/dT)v],  on  the  as¬ 
sumption  that  b1-b0=  JyT  (see  above),  are  in  good  agreement  with 
those  determined  experimentally.  The  concordance  of  the  calculated 
and  observed  results  for  liquids  affords  a  further  proof  that  the  varia¬ 
tion  in  value  of  (bl  —  60)  with  temperature  is  due  to  change  in  60,  2q 
remaining  constant. 
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It  is  pointed  out  that  for  many  diatomic  and  for  some  more  com¬ 
plex  substances  the  quotient  of  melting  point  by  critical  temperature, 
both  being  expressed  on  the  absolute  scale,  is  approximately  0*5. 

T.  A.  H. 

Validity  of  the  Law  of  Corresponding  States  for  Mixtures  of 
Methyl  Chloride  and  Carbon  Dioxide.  H.  Kamerlingh  Onnes 
and  C.  Zakrzewski  ( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1904,  7, 
285 — 290  and  377 — 382.  Compare  Abstr.,  1904,  ii,  807). — From  a 
study  of  the  conditions  of  coexistence,  it  appears  that  for  mixtures  of 
methyl  chloride  and  carbon  dioxide  there  are  deviations  from  the  law 
of  corresponding  states  which  become  very  marked  for  liquid  densities 
and  low  temperatures.  J.  C.  P. 

More  Exact  Equation  of  Condition  for  Gases.  III.  J.  B.  Goebel 
{Zeit.  physikal.  Chem .,  1904,  §0,  238 — 240). — A  supplementary  note  to 
earlier  papers  (see  Abstr.,  1904,  ii,  311,  706).  J.  C.  P. 

Kinetics  of  the  Nitration  Reaction.  Haavard  Martinsen  {Zeit. 
physikal.  Chem.,  1904,  50,  385 — 435). — The  nitration  of  nitrobenzene 
to  m-dinitrobenzene  in  concentrated  sulphuric  acid  solution  is  shown 
by  experiments  at  0°  and  25°  to  be  a  reaction  of  the  second  order, 
although  the  velocity-coefficient  at  0°  falls  off  slightly  with  the  time, 
probably  because  part  of  the  nitrobenzene  undergoes  sulphonation 
during  the  long  time  required  for  the  experiments  at  the  lower  tem¬ 
perature.  The  velocity  of  nitration  is  more  than  trebled  for  a 
rise  of  10°.  The  velocity  varies  also  with  the  strength  of  the  sulphuric 
acid  used  as  medium,  and  reaches  a  maximum  when  the  molecular  ratio 
of  sulphuric  acid  to  water  is  about  1*0  :  0*7.  The  course  of  the  change 
was  followed  by  taking  portions  of  the  reaction  mixture  from  time 
to  time,  and  either  extracting  the  nitro-compound  with  ether  and 
determining  the  amount  of  stannous  chloride  oxidised  by  it,  or  estimat¬ 
ing  the  amount  of  unconsumed  nitric  acid  in  a  nitrometer. 

The  nitration  of  2  :  4-dinitrotoluene  or  of  o-,  m~,  and  /?-nitrobenzoic 
acids  follows  the  course  of  a  bimolecular  reaction.  The  introduction 
of  a  methyl  group  in  the  nitrobenzene  molecule  increases  the  velocity 
of  nitration.  A  carboxyl  group  has  the  opposite  effect,  but  the  extent 
of  its  influence  depends  on  its  position,  and  is  lessened  by  converting 
the  acid  into  ester.  The  introduction  of  a  nitro-group  diminishes  the 
rate  of  nitration  to  a  greater  extent  than  the  introduction  of  a  carboxyl 
group.  When  jo-nitroaniline  is  nitrated,  two  nitro-groups  are  intro¬ 
duced  at  nearly. the  same  rate,  and  the  reaction  results  in  the  forma¬ 
tion  of  picramide.  The  rate  of  nitration  of  a-nitronaphthalene  is 
greater  than  that  of  nitrobenzene. 

The  nitration  of  phenol  in  aqueous  solution  is  a  complicated  auto- 
catalytic  reaction,  the  velocity  increasing  with  increasing  acid  concen¬ 
tration,  but  decreasing  with  increasing  phenol  concentration.  The 
velocity  of  nitration  is  increased  markedly  by  the  addition  of  potassium 
nitrate  or  sulphuric  acid,  to  a  less  extent  by  the  addition  of  sodium 
and  strontium  nitrates.  Nitrous  acid  acts  as  a  catalytic  agent,  and 
the  autocatalytic  character  of  the  reaction  is  to  be  attributed  to  the 
production  of  this  substance  during  the  nitration  process  ;  the  rate  of 
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nitration  and  the  rate  of  production  of  nitrous  acid  run  parallel,  and 
when  the  production  of  nifcrou3  acid  is  prevented  no  nitration  takes 
place,  at  least  when  the  nitric  acid  concentration  is  not  too  great. 
Nitrosophenol  increases  the  velocity  of  nitration,  but  its  effect  is 
almost  independent  of  its  concentration. 

The  nitration  of  p-cresol  is  very  similar  to  that  of  phenol. 

J.  C.  P. 

Chemical  Kinetics  of  the  Benzoin  Synthesis  (Catalysis  by 
Cyanide  Ions).  Ernst  Stern  ( Zeit .  physikal.  Chem .,  1905,  60, 
513 — 559.  Compare  Lapworth,  Trans.,  1903,  83,  995). — The  gradual 
conversion  of  benzaldehyde  into  benzoin  in  aqueous  alcoholic  solution 
under  the  influence  of  potassium  cyanide  may  be  followed  by  taking 
samples  of  the  reaction  mixture  from  time  to  time  and  estimating 
their  reducing  power  with  Fehling’s  solution.  The  change,  for  the 
first  half  of  its  course  at  least,  and  within  certain  concentration  limits, 
is  regular,  and  follows  the  course  of  a  bimolecular  reaction.  The  rate 
of  change  is  further  proportional  to  the  concentration  of  the  potassium 
cyanide,  and  a  similar  statement  applies  when  other  ionised  cyanides 
are  used  ;  when,  however,  the  -ON  group  is  in  a  complex,  it  is  without 
influence.  It  thus  appears  that  the  reaction  is  one  in  which  the 
catalytic  agent  is  the  cyanide  ion.  Free  hydrocyanic  acid  and  free 
alkali  are  without  catalytic  effect,  although  in  certain  circumstances 
they  may  give  rise  to  secondary  reactions.  When  the  percentage  of 
water  in  the  aqueous  alcohol  is  raised,  the  rate  of  change  increases. 
The  variation  of  the  reaction  velocity  with  temperature  is  in  accordance 
with  the  usual  law.  The  influence  of  benzaldehyde  on  the  conductivity 
of  an  aqueous  alcoholic  solution  of  potassium  cyanide  is  inappreciable 
at  higher  temperatures,  but  is  considerable  at  0°,  and  the  experiments 
made  in  this  connection  indicate  a  reversible  interaction  between 
benzaldehyde  and  potassium  cyanide.  The  various  theories  of  the 
benzoin  synthesis  that  have  been  advanced  are  discussed,  and  those 
which  refer  the  synthesis  solely  or  chiefly  to  the  presence  of  alkali  or 
hydrocyanic  acid  are  regarded  as  discounted  by  the  author’s  ex¬ 
periments.  J.  C.  P. 

Mechanism  of  Ether  Formation  from  Alkyl  Haloid  (or 
Halogen  Dinitrobenzene)  and  Sodium  Alkyloxide.  C.  A.  Lorry 
pe  Bruyn  and  S.  Tijmstra  {Zeit.  pliysihxl.  Chem.y  1904,  60,  436 — 442. 
Compare  Hecht,  Conrad,  and  Bruckner,  Abstr.,  1889,  931  ;  1890,  4, 
327,  1046  ;  de  Bruyn  and  Steger,  Abstr.,  1899,  i,  744,  745  ;  Nef, 
Abstr.,  1900,  i,  4;  Luloffs,  Abstr.,  1902,  i,  87;  Burke  andDonnan, 
Trans.,  1904,  86,  555). — To  explain  the  peculiarities  in  the  rate  of 
formation  of  ethers  as  observed  and  discussed  by  the  above-mentioned 
investigators,  the  authors  suppose  that  the  alkyl  haloid  is  dissociated 
to  a  slight  extent.  This  would  account  for  the  influence  of  added 
sodium  haloid  in  lessening  the  rate  of  change.  The  fact  that  a  velocity 
constant  is  obtained  at  all,  in  spite  of  the  sodium  haloid  produced 
during  the  change,  might  be  attributed  to  the  formation  of  a  compound 
between  the  ether  and  the  sodium  haloid,  but  some  experiments  made 
by  the  authors  are  unfavourable  to  this  explanation.  The  reaction 
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mixture  becomes  more  dilute  with  respect  to  alkyl  haloid  as  the  change 
proceeds,  and  possibly  the  consequent  increase  of  dissociation  of  the 
alkyl  haloid  is  exactly  neutralised  by  the  effect  of  the  sodium  haloid 
produced.  J.  C.  P. 

Periodic  Contact  Catalysis.  II.  Georg  Bredig  and  E.  Wilke 
( Chem .  Gentr .,  1905,  i,  64;  from  Verh.  Heidelberg  Natur-hist.  med.  Ver ., 
1904,  [N.F.],8, 165 — 181.  Compare  Bredig  an dWeinmayr,  1 903,  ii,  279). 
— In  strongly  alkaline  solution,  hydrogen  peroxide  is  rapidly  and 
continuously  decomposed  in  contact  with  mercury  which  acts  catalyti- 
cally.  In  acid  solution,  the  mercury  is  slowly  oxidised,  whilst  in  feebly 
alkaline  solution  the  action  is  of  periodic  character  and  oxygen  is 
intermittently  evolved.  The  best  results  are  obtained  when  the  con¬ 
centration  of  the  alkali  is  10~3tol0~4  gram-mols.  per  litre.  The 
rate  of  intermittence  increases  during  an  experiment  ;  it  diminishes 
with  fall  of  temperature,  whilst  rise  of  temperature  beyond  a  certain 
limit  causes  the  action  to  become  aperiodic.  The  periodicity  is  also 
affected  by  pressure  and  by  light. 

When  the  mercury  surface  is  made  an  anode  or  a  cathode  in  contact 
with  alkaline  hydrogen  peroxide  solution,  the  periodic  phenomena  are 
still  observable.  The  quantity  of  alkali  necessary  for  the  effect  varies 
with  the  potential  of  the  mercury.  The  effect  is  diminished  by 
extremely  small  quantities  of  alkali  chloride  (1/25000 — 1/50000  mols. 
per  litre),  probably  in  consequence  of  the  formation  of  a  thin  layer  of 
mercurous  chloride.  Nitrates  are  without  action ;  sulphates  diminish 
the  pulsation  when  added  in  larger  quantity. 

The  character  of  the  pulsations  has  been  studied  in  a  similar  manner 
to  that  adopted  in  Ostwald’s  experiments  on  the  solution  of  chromium 
in  acids.  The  regular  curves  obtained  indicate  a  slow  continuous 
change  during  the  active  period,  and  a  rapid  fall  when  the  maximum 
has  been  reached.  The  form  of  these  curves  is  altered  when  any 
foreign  substance  is  added  to  the  solution .  The  addition  of  colloids 
causes  the  apices  of  the  curves  to  assume  a  much  more  pointed 
character.  The  action  of  the  colloids  probably  consists  in  altering  the 
rate  of  formation  and  the  stability  of  the  oxide  layer  on  which  the 
periodic  phenomena  depend.  H.  M.  D. 

Influence  of  Metals  on  the  Hydrolysis  of  Sucrose.  Rudolf 
Vondracek  ( Zeit .  physikal.  CJiem.,  1905,50,  560 — 566). — The  influence 
of  platinum  in  compact  form  on  the  rate  of  inversion  of  sucrose  is  very 
slight  (see  also  Bayman  and  Sulc,  Abstr.,  1897,  ii,  136  ;  Lindet, 
Abstr.,  1904,  i,  293  ;  Plzak  and  Husek,  ibid.,  ii,  391).  Fresh 
platinum  black,  however,  has  a  marked  accelerating  effect,  but  the 
author  has  observed  that  a  sample  of  platinum  black  once  used  to 
induce  inversion  is  without  effect  on  a  second  sucrose  solution.  Dry¬ 
ing  at  150°  restores  its  activity  (compare  Purgotti  and  Zanichelli, 
Abstr.,  1904,  ii,  329),  which  is  therefore  probably  due  to  the  presence 
of  oxygen.  When  a  sucrose  solution  is  heated  for  a  short  time  with 
platinum  black  and  then  filtered,  the  inversion  proceeds  according  to 
the  formula  for  a  unimolecular  reaction,  the  inverting  agent  being  the 
oxidation  products  of  the  sugar.  Indeed,  evidence  of  the  presence  of 
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H>  ions  in  a  sucrose  solution  treated  with  platinum  black  can  be 
deduced  from  measurements  of  the  conductivity.  J.  C.  P. 


Solubility  of  some  Sparingly  Soluble  Salts  in  Water  at  18°. 

Friedrich  Kohlrausch  (Zeit .  physikal.  Chem .,  1904,  50,  355—356. 
Compare  Abstr.,  1903,  ii,  528). — Values  for  the  solubility  deduced  from 
the  conductivity  of  the  saturated  solutions  are  here  recorded  for  a  num¬ 
ber  of  sparingly  soluble  salts.  The  list  has  been  prepared  for  the  new 
edition  of  Landolt  and  Bornstein,  and  is  almost  complete,  although 
some  points  still  remain  to  be  examined,  such  as  the  influence  of 
temperature  on  the  solubility.  The  temperature  for  which  the  present 
numbers  are  valid  is  18°,  except  in  the  cases  of  silver  bromide  and 
iodide,  where  the  temperature  is  21°.  In  the  following  list,  the  first 
number  after  the  name  of  the  substance  is  the  specific  conductivity  of 
the  saturated  solution,  the  second,  in  brackets,  is  the  weight  in  milli¬ 
grams  of  the  substance  per  litre  of  the  saturated  solution  :  barium 
fluoride,  1530  (1630);  strontium  fluoride,  172  (117);  calcium 
fluoride,  40  (16);  magnesium  fluoride,  224  (76);  lead  fluoride,  431 
(640);  silver  chloride,  1*25  (1*6);  silver  bromide,  0*075  (0*107); 
silver  iodide,  0*002  (0*0035);  thallium  chloride,  1514  (3040);  thal¬ 
lium  bromide,  192  (420);  thallium  iodide,  22*3  (56);  mercurous 
chloride,  1*2  (2);  mercuric  iodide,  0*2  (0*4);  silver  iodate,  11*9 

(40) ;  lead  iodate,  6*2  (19);  barium  sulphate,  2*4  (2*3);  strontium 
sulphate,  127  (114);  gypsum,  1885  (2040);  lead .  sulphate,  32*4 

(41) ;  barium  chromate,  3*2  (3*8);  silver  chromate,  18*5  (25);  lead 
chromate,  0*1  (0*2)  ;  barium  oxalate  (BaC204,2H20),  78*3  (86)  ; 
strontium  oxalate  (SrC204),  54  (46)  ;  calcium  oxalate  (CaC204,H20), 
9*6  (5*6);  magnesium  oxalate  (MgC204,2H20),  200  (300);  zinc 
oxalate  (ZnC204,2H20),  8  (6*4) ;  cadmium  oxalate  (CdC204,3II20), 
27  (33);  silver  oxalate  (Ag2C204),  25*5  (35);  lead  oxalate  (PbC204), 
1*3  (1*5). 

In  some  of  the  foregoing  numbers,  the  last  number  is  uncertain. 


J.  C.  P. 


Molecular  Attraction  (3).  J.  E.  Mills  (J.  Physical  Cliem., 
1904,  8,  593 — 636). — In  the  two  previous  papers  (Abstr.,  1902,  ii, 
596  ;  1904,  ii,  642),  the  equation  L  —  E  —  L(  'ijd  ~  1) )  was  applied  to 

21  different  substances  employing  values  for  L  calculated  from  dpjdT , 
the  latter  ratio  being  obtained  not  from  vapour  pressure  observations 
themselves,  but  from  these  results  smoothed  by  Biot's  formula.  The 
constant  6  of  the  equation  p  —  h 27+  a,  proposed  by  Bamsay  and  Young, 
is  a  dPjdl\  and  at  the  critical  temperature  is  identical  with  the  dPjdt 
of  the  thermodynamical  equation.  It  was  found  that  by  use  of  h 
instead  of  the  Biot  dPJdT  better  agreement  was  obtained  at  the  critical 
temperature  in  those  cases  where  the  accord  had  previously  been 
unsatisfactory.  It  was  also  found  that  in  the  cases  where  divergencies 
in  the  values  of  the  constant  occur,  irregularities  also  occur  in  the 
curve  representing  PV  against  temperature.  The  author  gives  a 
number  of  curves  for  L  —  E  against  Ijd  —  IJD ,  which  indicate  very 
clearly  the  agreements  of  the  constants.  Three  equations  are  now 
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available  for  calculating  latent  heats.  (1)  The  thermodynamical 

L  =  T/J.( V -  v)dP I dT ;  (2)  £  =  p'($d-  'i]D)  +  E,  and  (3)  Crompton's 
equation,  L  =  2RT\ogdlD.  The  values  of  L  for  the  different  sub¬ 
stances  examined  are  calculated  from  these  equations  ;  it  is  seen  that  as 
a  rule  Crompton’s  equation  at  low  temperatures  gives  high  results, 
but  at  high  temperatures  gives  results  in  better  accord  with  (2)  than 
those  calculated  by  equation  (1).  For  high  temperatures,  therefore, 
Crompton’s  equation  should  prove  of  considerable  value,  as  owing  to 
the  uncertainty  in  the  values  of  dPjdT  the  values  obtained  thermo¬ 
dynamically  are  untrustworthy.  Curves  are  given  for  the  variation 
of  internal  latent  heat  with  temperature  ;  it  is  seen  that  all  are 
concave  towards  the  temperature  axis,  but  no  simple  empirical  formula 
could  be  obtained.  From  the  equation  previously  given,  the  value  of  a 
in  Bamsay  and  Young’s  expression  may  be  calculated.  In  the  case  of 
zsopentane,  the  value  obtained  is  159,400,  the  volume  V  being  4*266. 
Young  obtained  the  value  157,880  at  F=4*3  from  the  drawn  isochors, 
and  162,890  by  calculation.  It  is  shown  also  that  at  the  critical  tem¬ 
perature  the  following  relations  hold  :  (1)  P  —  dPjdT.  T  —  10,47 1////F4'3 ; 

(2)  dPjdT =  1 24,860/m F,  and  (3)  myl  3JdjT  -  constant.  L.  M.  J. 

Theory  of  Colloids.  Eduard  Jordis  ( Chem .  Centr .,  1904,  ii, 
1683 — 1686  ;  from  Mon.  Sci .,  [iv],  18,  797 — 818.  Compare  Abstr., 
1904,  ii,  714).- — According  to  the  theory  propounded,  colloidal  solutions 
do  not  differ  essentially  from  ordinary  solutions.  A  comparison 
of  the  properties  of  colloids  with  those  of  crystalloids  indicates  that 
no  sharp  line  of  demarcation  can  be  drawn  between  the  two  classes. 
As  yet  a  pure  hydrosol  has  not  been  prepared,  and  it  is  probable  that 
purification  leads  in  all  cases  to  the  formation  of  a  hydrogel.  The 
hydrosols,  therefore,  are  not  pure  substances,  but  are  to  be  regarded  as 
combinations  which  the  author  designates  as  “  chemical  colloids.” 

The  process  of  neutralisation  of  acid  and  basic  colloids,  the  precipi¬ 
tation  of  albumin  by  alkali  halogen  salts  in  acid  and  alkaline  solution, 
the  influence  of  concentration  on  the  precipitation  of  colloids,  the 
causes  of  hydrogel  formation,  the  electrolysis  of  hydrosols,  the  different 
hypotheses  relative  to  the  structure  of  hydrogels,  and  many  other- 
points  are  discussed,  for  which  the  original  must  be  consulted. 

Incidentally  the  author  divides  the  colloids  into  six  groups  according 
to  their  modes  of  formation.  These  are  (1)  precipitation  by  alkali,  by 
hydrolysis,  or  by  acids ;  (2)  precipitation  by  hydrogen  sulphide ; 

(3)  formation  of  halogen  colloids  from  metallic  hydrosols ;  (4)  forma¬ 

tion  of  complex  substances  such  as  Prussian  blue  ;  (5)  reduction  of 
salts  of  heavy  metals  ;  (6)  electrical  disintegration  of  metals  under 
water.  H.  M.  D. 

Solid  Solutions  and  Isomorphism.  Giuseppe  Bruni  and  A. 
Trovanelli  ( Gazzetta ,  1904,  34,  ii,  349 — 357).' — Thioacetic  acid  gives 
abnormally  small  freezing  point  depressions  in  acetic  acid  solution. 
Thioacetamide,  on  the  other  hand,  gives  depressions  greater  than  the 
normal  values  in  solution  in  acetamide  (the  constant  of  which  was  deter¬ 
mined  to  be  36*3).  In  formamide  (the  freezing  point  constant  of 
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which  was  found  to  be  38 ‘5),  thioacetamide  gives  normal  depressions, 
showing  that  here  the  thioacetamide  is  not  appreciably  dissociated 
and  that  mixed  crystals  are  not  formed  with  acetamide.  In  urethane 
solutions,  ethyl  thiocarbamate  gives  depressions  smaller  than  the 
normal  values,  whilst  xanthamide  or  ethyl  sulphocarbamate  gives 
depressions  slightly  greater  than  the  normal  ones.  Compounds  of  the 
aliphatic  series  containing  the  group  :C*SH  hence  form  solid  solutions 
with  the  corresponding  compounds  containing  the  complex  :C‘OH,  but 
those  with  the  grouping  !C!S  are  not  able  to  crystallise  with  the 
corresponding  oxygen  compounds. 

Thiophenol  exhibits  normal  cryoscopic  behaviour  in  phenol  solutions. 

p-Fluoronitrobenzene  gives  depressions  somewhat  higher  than  the 
normal  values  when  dissolved  in  ^-chloronitrobenzene,  the  molecular 
freezing  point  depression  for  which  is  108.  This  is  the  first  observed 
case  of  isomorphism  between  fluoro-  and  chloro-organic  derivatives. 

T.  H.  P. 

Decomposition  of  Hydrated  Mixed  Crystals.  II.  Reinhard 
Hollmann  ( Zeit .  physikal.  Chem.,  1905,  50,  567 — 594.  Compare 
Abstr.,  1902,  ii,  446). — A  theoretical  paper.  J.  C.  P. 

Mixed  Crystals  in  Systems  of  Three  Substances.  Frans  A.  H. 
Schreinemakers  (Zeit.  physikal.  Chem.,  1904,  50,  169 — 199). — A 
theoretical  paper.  J.  C.  P. 

Method  for  the  Determination  of  the  Affinities  of  Acids 
Colorimetrically  by  means  of  Certain  Vegetable  Colouring 
Matters.  Joseph  H.  Kastle  (Amer.  Chem.  J '.,  1905,  33,  46 — 59). — 
It  is  shown  that  dilute  solutions  of  certain  vegetable  colouring  matters 
can  be  used  for  determining  the  relative  strengths  of  acids.  The 
following  materials  have  been  found  to  contain  colouring  matters 
capable  of  employment  for  this  purpose  :  the  skin  of  the  purple  grape 
and  of  the  wild  grape  (Vitis  vulpina),  the  flowers  of  the  red  geranium, 
purple  petunia,  the  scarlet  sage  (Salvia  fulgens ),  and  the  red  rose. 
The  reagent  is  prepared  by  macerating  the  grape  skins  (or  other 
material)  with  water,  boiling,  filtering,  adding  a  small  quantity  of 
solution  of  egg  albumin  to  clear  the  liquid,  which  is  afterwards  boiled 
and  filtered.  A  current  of  sulphur  dioxide  is  then  passed  into  the 
liquid  until  the  colour  is  almost  discharged,  and  the  excess  of  sulphur 
dioxide  is  removed  by  boiling,  a  little  toluene  being  added  as  a  pre¬ 
servative.  The  effect  of  various  acids  on  the  reagent  has  been  studied, 
and  it  is  found  that  the  colouring  matter  is  regenerated  on  the 
addition  of  an  acid,  the  intensity  of  the  colour  varying  according  to 
the  affinity  of  the  acid. 

On  arranging  the  acids  in  order  of  their  affinity  as  determined  by 
this  process,  it  is  found  that  this  order  agrees  closely  with  that 
obtained  by  Ostwald’s  methods. 

It  has  not  been  found  possible  to  exhibit  the  difference  in  strength 
between  the  very  weak  acids,  such  as  acetic,  propionic,  and  butyric 
acids,  by  this  colorimetric  method,  but  it  is  thought  that  possibly  this 
may  be  effected  by  varying  the  concentration.  E.  G. 
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Sixth  Report  of  the  Committee  [of  the  German  Chemical 
Society]  for  Fixing  Atomic  Weights.  Hans  Landolt,  Wilhelm 
Ostwald,  and  Otto  Wallach  ( Ber .,  1905,  38,  13 — 22.  Compare 
Abstr.,  1902,  ii,  129  ;  1903,  ii,  68  ;  1904,  ii,  20). — This  report  deals 
with  the  replies  to  a  circular  addressed  to  the  members  of  the  Inter¬ 
national  Committee  relating  to  the  basis  of  the  atomic  weights.  Of 
the  fifty-nine  members,  thirty-nine  recorded  their  votes,  and  of  these 
thirty-two  were  in  favour  of  the  exclusive  publication  of  the  table 
based  on  0  =  16,  two  were  in  favour  of  the  table  in  which  H  =  l, 
whilst  five  were  in  favour  of  both  tables  being  given.  The  committee 
therefore  proposes  the  exclusive  use  of  the  values  based  on  0=16. 

C.  H.  D. 

Theory  of  Valency.  Richard  Abegg  (Zeit.  anorg.  Chem .,  1905, 
43,  116 — 121.  Compare  Abstr.,  1903,  ii,  536  ;  1904,  ii,  475). — 
A  theoretical  paper  in  which  the  following  problem  is  discussed. 
If  an  uncombined  polyvalent  atom  of  an  element  is  present  in  a 
system  containing  an  amount  of  another  element  insufficient  to  form 
the  compound  corresponding  with  the  lowest  stage  of  combination, 
will  one  valency  of  the  atom  in  question  be  concerned  in  the  forma¬ 
tion  of  the  compound,  or  will  all  the  valencies  take  a  part  ?  Although 
experience  appears  to  favour  the  first  alternative,  the  latter  is  con¬ 
sidered  to  be  the  more  correct,  especially  since  the  affinities  of  the 
different  valencies  of  one  atom  have  not  all  the  same  value. 

A.  McK. 

Conception  of  Valency.  Richard  Abegg  and  F.  Willy 
Hinrichsen  (Zeit.  anorg .  Chem.,  1905,  43,  122 — 124). — A  criticism 
of  the  views  of  Billitzer  (Abstr.,  1904,  ii,  720),  who  considers  that 
the  valency  of  an  element  is  a  function  of  the  temperature.  The 
authors  draw  a  sharp  distinction  between  the  valency  of  an  element 
and  its  “affinity.”  A.  McK. 

Hydration  and  Hardening.  Eduard  Jordis  (Zeit.  Klektrochem., 

1904,  10,  938 — 940). — The  views  regarding  the  hardening  of  Port¬ 

land  cement  and  gypsum  expressed  by  Pohland  (this  vol.,  ii,  19)  are 
adversely  criticised.  The  acceleration  of  the  setting  of  cement  by  the 
addition  of  salts  is  not  a  catalytic  process,  since  the  salts  added  react 
with  the  cement  and  undergo  permanent  change.  T.  E. 

Siphon  with  a  Mercury  Valve.  Ferdinand  Pjlz  (Chem.  Centr ., 

1905,  i,  133;  from  Zeit.  Landw.  Vers.-Wes.  Oesterr.,  7,  819). — The 
delivery  tube  is  bent  in  a  U-form,  and  is  connected  by  a  tube  from 
the  bottom  of  the  bend  with  a  pear-shaped  glass  bulb,  which  is 
attached  by  a  ground  glass  joint  and  is  capable  of  rotation.  The 
bulb  and  U-tube  contain  mercury,  and  by  rotating  the  bulb  down¬ 
wards  the  level  of  mercury  is  depressed,  so  that  the  liquid  may  pass 
the  bend  of  the  delivery  tube. 

The  valve  is  designed  for  use  with  alkaline  liquids,  for  which  glass 
or  rubber  is  undesirable.  G.  D.  L. 
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Hypochlorous  Acid.  III.  Formation  and  Decomposition 
of  Chloric  Acid.  Julius  Sand  ( Zeit .  physikcd.  Ghem .,  1904,  50, 
465 — 480.  Compare  Abstr.,  1904,  ii,  612). — The  slow  liberation  of 
chlorine  at  70°  in  a  solution  containing  potassium  chlorate  and  hydro¬ 
chloric  acid  has  been  quantitatively  followed.  It  appears  that  the 
reaction  is  quinquemolecular,  and  that  the  rate  of  change  at  any 
moment  is  given  by  the  equation  dxjdt  =  &[C103/].[H*]2[Cr]2.  The 
velocity  actually  measured  is  probably  that  of  the  action  C103'  +  2H*  + 
2 Cl'  =  CIO'  +  2HOCl,!the  hypochlorous  acid  then  reacting  instantaneously 
with  hydrochloric  acid  to  produce  chlorine.  The  absolute  value  of  &70 
works  out  to  0*56  x  10— 3. 

The  action  represented  by  the  foregoing  equation  is  reversible,  as 
shown  by  Foerster,  who  has  also  determined  the  velocity  of  the  change 
C10'  +  2H0Cl  =  C103,  +  2H'  +  2Cr  (see  Abstr.,  1901,  ii,  309).  The 
author  also  has  determined  the  velocity  k!  of  this  change  and  finds 
k70'  =  53T.  From  the  values  of  k  and  k'  it  is  possible  to  deduce  the 
equilibrium  constant  K  of  the  reversible  reaction,  C103/  +  6H’  + 
5Cr^r3H20  +  3C12 ;  the  value  thus  obtained  is  iT70  —  0*995  x  10 “n. 
From  the  known  heat  ^effect  of  the  reaction,  the  author  then  calculates 
=  0  54  x  10"11.  Further,  it  can  be  shown  that  an  electrode  im¬ 
mersed  in  a  solution  containing  the  ions  II',  Cl',  and  C103  in  equilibrium 
would  assume  the  potential  1*434  volts  against  the  normal  hydrogen 
electrode  (compare  Luther,  Abstr.,  1902,  ii,  641).  J.  C.  P. 

Atomic  Weight  of  Iodine.  Paul  Kothner  and  E.  Aeuer 
(. Annalen ,  1904,  337,  362 — 369.  Compare  Abstr.,  1903,  ii,  360 — 566, 
and  this  vol.,  ii,  81). — Baxter’s  recent  determination  of  the  atomic 
weight  of  iodine  (this  vol.,  ii,  81)  is  discussed.  It  is  pointed  out  that 
Stas’  erroneous  result  cannot  be  attributed  to  an  admixture  of  silver 
nitrate  in  the  silver  iodide,  since  the  same  result  was  obtained  with  the 
sulphate.  The  suggestion  that  the  iodine  is  possibly  admixed  with  a 
small  quantity  of  a  new  element  is  very  doubtful.  If  the  atomic 
weight  of  iodine  is  calculated  from  Ladenburg’s  results,  using  the 
new  value  found  by  Richards  and  Wells  for  chlorine,  the  number 
126*985 — 126*991  (0  =  16)  is  obtained.  Baxter’s  calculation,  I  —  126*964, 
is  incorrect.  The  most  probable  value  for  the  atomic  weight  of  iodine 
deduced  from  these  two  researches  is  126*98.  The  mean  of  the  41 
determinations  made  by  Scott,  Ladenburg,  Baxter,  and  the  authors  is 
126*97  (O  =  16).  K.  J.  P.  O. 

Polysulphides.  I.  Friedrich  W.  Kuster  and  Eduard  Heber- 
lein  ( Zeit .  anorg.  Ghem 1905,  43,  53 — 84). — The  solubility  of  sulphur 
in  a  solution  of  sodium  sulphide  is  almost  independent  of  the  tempera¬ 
ture  between  the  limits  of  0°  and  50°,  its  solubility  diminishing  very 
slightly  with  increase  of  temperature.  The  solubility  of  sulphur  in  a 
solution  of  sodium  sulphide  depends  greatly  on  the  dilution  of  the 
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latter.  It  is  greatest  in  a  Nj  16  solution,  where  the  constitution  of 
the  solution  approximates  to  the  formula  Ka2S5.24.  There  is  evidence 
that  in  the  solutions  examined  no  uniform  compounds  are  present,  but 
that  various  substances  are  in  a  condition  of  complex  equilibrium  with 
one  another.  All  sulphides  and  polysulphides  undergo  much  hydrolysis 
in  aqueous  solution.  The  extent  of  hydrolysis  diminishes  regularly 
with  increasing  amount  of  sulphur  in  the  solutions. 

The  representation  of  polysulphides  as  thio-salts  of  thio-oxy-aeids  is 
untenable,  as  also  is  Geuther’s  representation  of  them  as  sulphides  of 
polyvalent  metals.  The  formulae  advanced  by  Spring  are  also 
inadequate.’ 

Polysulphides  are  salts  of  complex  thio-acids  of  the  type  H2S,S^, 
which  are  analogous  to  the  complex  iodides,  HI,I9  and  HI,I4. 

A.  McK, 

Theory  of  the  Lead  Chamber  Process.  Georg  Lunge  ( Zeit . 
angew .  Chem.,  1905,  18,  60— 71).— Polemical.  A  reply  to  Raschig 
(this  vol.,  ii,  23).  A.  McK, 

Density  and  Expansion  of  Sulphuric  Acid  in  Aqueous 
Solution.  J.  Domke  and  W.  Bein  (Zeit.  anorg.  Chem.,  1905,  43, 
125 — 181). — The  authors  have  investigated  the  relationships  between 
concentration,  density,  and  expansion  of  aqueous  solutions  of  sulphuric 
acid  and  also  the  physico-chemical  nature  of  sulphuric  acid  in  various 
concentrations. 

The  maximum  density,  1*8415  at  15°/4°,  was  attained  with  a 
97*25  per  cent,  of  acid. 

The  formation  of  hydrates  in  sulphuric  acid  solutions  is  discussed. 
The  existence  of  hydrates  in  solution  cannot  be  deduced  from  density 
determinations  alone.  Examination  of  freezing  point  curves  does  not 
prove  the  existence  of  hydrates  containing  1,  2,  4,  and  6H20 

respectively. 

Hydrates  containing  1  and  2H20  respectively  certainly  exist 
(Lespieau,  Jones). 

Sulphuric  acid  (99*52  per  cent.)  has  a  sp.  gr.  1*8377  at  15°/ 4°.  The 
density  determinations  of  the  authors  are  contrasted  with  those  of 
others,  and  extracts  are  given  from  the  complete  tables  of  the  sp.  gr, 
of  aqueous  solutions  of  sulphuric  acid  at  various  temperatures.  The 
paper  includes  a  very  complete  bibliography.  A.  McK. 

Constitution  of  Hyposulphites.  Maurice  Prud’homme  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  129—131). — Baumann,  Thesmar,  and 
Erossard  prepare  formaldehyde  sodium  hydroqen  hyposulphite , 

H-CH0,NaHS02,2H20, 

by  the  reduction  of  sodium  hydrogen  sulphite  with  zinc  and  sulphuric 
acid  and  precipitation  with  sodium  chloride  after  removal  of  the  zinc. 
The  precipitate  is  dissolved  in  a  40  per  cent,  solution  of  formaldehyde, 
when  *  a  mixture  of  the  desired  product  with  formaldehyde  sodium 
hydrogen  sulphite  crystallises  out.  From  this,  the  hyposulphite 
additive  product  may  be  obtained  in  large,  monoclinic  crystals  by 
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recrystallisation  from  dilute  alcohol.  It  is,  like  all  the  additive  pro¬ 
ducts  of  formaldehyde  with  the  hyposulphites,  quite  stable  and  is  only 
resolved  into  its  generators  by  steam  at  100°,  and  under  these  conditions 
forms  a  powerful  reducing  agent  {Rev.  Gen .  Mat  Col. ,  1904,  353). 

The  formulae  ascribed  to  these  compounds  support  Schutzenberger’s 
view  ( Compt .  rend.,  1869,  69,  196)  that  the  composition  of  sodium 
hyposulphite  is  represented  by  the  formula  NaHS02  (compare 
Bernthsen  and  Bazlen,  Abstr.,  1900,  ii,  203).  It  is  suggested  that  the 
salt  K2S204,  obtained  by  Moissan  by  the  action  of  sulphur  dioxide  on 
potassium  hydride  (Abstr.,  1903,  ii,  75),  is  derived  from  a  new  sulphur 
acid  and  that  it  is  hydrolysed  by  water  according  to  the  equation 
K2S204  +  H20  =  KHS02  +  KHS03.  In  support  of  this  view,  it  is  stated 
that  the  product  recrystallised  from  water  contains  both  needles  and 
stellate  groups  of  acicular  crystals.  T.  A.  H. 

Colloidal  Selenium.  Carl  Paal  and  Carl  Koch  ( Ber .,  1905,  38, 
526 — 534.  Compare  Schultze,  Abstr.,  1886,  302 ;  Gutbier,  Abstr., 
1902,  ii,  652). — The  liquid  hydrosol  of  selenium  is  obtained  by  reducing 
selenious  acid,  dissolved  in  aqueous  sodium  protalbate  or  lysalbate, 
with  hydrazine  hydrate  and  hydrochloric  acid,  or  with  hydroxylamine 
hydrochloride,  and  dissolving  the  precipitate  so  obtained  in  .aqueous 
sodium  carbonate.  The  liquid  hydrosol,  after  purification  by  dialysis, 
is  blood-red  by  reflected  Tight,  or,  when  strongly  diluted,  red  by  trans¬ 
mitted  light.  The  solid  hydrosol,  obtained  in  dark  red,  glistening 
flakes  when  the  solution  is  evaporated  by  gentle  heat  and  finally  over 
sulphuric  acid,  contains  32 — 50  per  cent,  of  selenium,  and  is  easily 
soluble  in  cold  water.  This  form  is  much  more  stable  than  the 
hydrosols  previously  obtained ;  in  aqueous  solution,  it  remains  un¬ 
changed  on  repeated  alternate  treatment  with  acetic  acid  and  sodium 
hydroxide,  or  when  boiled  with  an  excess  of  10  per  cent,  sodium 
chloride  or  phosphate  solutions,  but  is  gelatinised  on  addition  of  an 
excess  of  calcium  chloride  solution  in  the  cold.  A  specimen  of  this 
solid  hydrosol,  after  preservation  for  2^  years,  dissolved  almost  com¬ 
pletely  in  water. 

Colloidal  selenium,  containing  up  to  90  per  cent,  of  selenium,  is 
obtained  by  dissolving  the  solid  hydrosol  in  water  and  adding  acetic 
acid  as  long  as  precipitation  takes  place.  G.  Y. 

The  Brown  and  Blue  Modifications  of  Colloidal  Tellurium. 

Carl  Paal  and  Carl  Koch  {Ber.,  1905,  38,  534 — 546.  Compare 
Gutbier,  Abstr.,  1902,  ii,  653;  1904,  ii,  613).— The  brown  modification 
of  colloidal  tellurium  is  easily  obtained  by  warming  an  alkaline 
aqueous  solution  of  telluric  acid,  containing  protalbic  or  lysalbic  acid, 
with  hydrazine  hydrate  on  the  water-bath  ;  in  neutral  or  alkaline 
solution,  containing  sodium  protalbate  or  lysalbate,  telluric  acid  is 
reduced  by  hydroxylamine  only  on  boiling,  as  is  tellurium  dioxide 
by  hydrazine  hydrate ;  in  these  cases,  the  brown  modification,  at 
first  formed,  changes  into  the  blue  as  the  boiling  proceeds.  Gutbier 
and  Resenscbeck’s  brownish-violet  tellurium  hydrosol  is  probably  a 
mixture  of  the  brown  and  blue  modifications.  As  in  the  case  of 
colloidal  selenium,  the  liquid  hydrosols  of  tellurium,  containing  sodium 
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protalbate  or  lysalbate,  are  very  stable,  and,  on  careful  evaporation, 
yield  the  solid  hydrosols,  which  are  soluble  in  water  and  remain 
unchanged  when  heated  to  100°  in  a  vacuum.  On  addition  of  acetic 
acid  to  the  liquid  hydrosols,  the  solid  hydrosols  containing  protalbic  or 
lysalbic  acid  are  precipitated  ;  these  contain  upwards  of  80  per  cent, 
of  tellurium,  and  are  very  stable  when  protected  from  the  atmos¬ 
pheric  oxygen,  the  brown  modification  retaining  its  solubility  after 
three  years.  G.  Y. 

Radiotellurium.  IV.  Willy  Marckwald  ( Ber .,  1905,  38, 
591—594.  Compare  Abstr.,  1902,  ii,  508;  1903,  ii,  81,  733).— A 
quantity  of  crude  tellurium,  obtained  from  15  tons  of  pitchblende, 
was  treated  as  previously  described.  The  product  thus  obtained  was 
purified  as  follows.  It  was  dissolved  in  dilute  nitric  acid  and  the 
filtered  solution  repeatedly  evaporated  with  hydrochloric  acid  in  order 
that  the  nitric  acid  should  be  expelled.  A  current  of  sulphur  dioxide 
was  then  passed  into  the  solution  of  the  residue  in  dilute  hydrochloric 
acid.  The  resulting  precipitate  consisted  of  a  mixture  of  selenium,  tellur¬ 
ium,  and  radiotellurium.  It  follows  from  this  result  that  radioteilurium 
chloride  is  reducible  by  sulphurous  acid.  Radiotellurium  is  precipi¬ 
tated  by  sulphurous  acid  relatively  with  greater  difficulty  than  the  other 
substances.  The  precipitate  (16  grams),  obtained  by  means  of  sulphurous 
acid,  was  dissolved  in  dilute  nitric  acid,  the  solution  evaporated  to 
dryness,  and  the  residue  warmed  with  ammonia,  a  method  of  separation 
of  radiotellurium  from  selenium  and  tellurium  which  was  based  on 
the  supposition  that  radiotellurium  oxide  is  not  an  acid  anhydride,  and 
is  quite  insoluble  in  ammonia.  Three  milligrams  of  a  very  radio¬ 
active  product  were  thus  obtained. 

Measurements  showed  that  the  radioactivity  of  this  product  dim¬ 
inished  with  time.  The  rate  of  decay  accords  with  the  formula  for 
unimolecular  reactions,  as  is  the  case  with  all  uniform  radioactive 
substances.  After  139 '8  days,  the  intensity  of  the  radioactivity  sunk  to 
one-half  of  the  original. 

Radiotellurium  is  a  uniform  radioactive  substance,  and  is  not 
identical  with  polonium,  which,  without  doubt,  is  a  mixture  of  radio¬ 
active  substances.  The  rate  of  decay  of  Madame  Curie’s  polonium,  as 
measured  by  her,  does  not  accord  with  the  formula  for  unimolecular 
reactions. 

Rutherford’s  Radium  E  is  also  not  identical  with  radiotellurium. 

A.  McK. 

Formation  of  Ammonia  from  its  Elements.  Fritz  Haber  and 
G.  van  Oordt  ( Zeit .  anorg.  Chem .,  1905,  43,  111 — 115). — The  authors 
have  studied  the  equilibrium  between  nitrogen,  hydrogen,  and  am¬ 
monia.  A  current  of  ammonia  was  passed  over  finely-divided  iron  at 
a  high  temperature,  and  the  resulting  gas,  after  having  been  freed 
from  ammonia,  passed  over  a  fresh  quantity  of  iron,  which  was  main¬ 
tained  at  the  same  temperature  as  in  the  initial  case.  A  fresh  amount 
of  ammonia  was  produced  by  the  latter  treatment  ;  this  was  again 
separated  from  the  mixture,  which  was  now  found  to  be  a  mixture 
pi  nitrogen  (1  vol.)  and  hydrogen  (3  vols.). 
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The  experiments  were  conducted  with  dry  gases  at  pressures  approxi¬ 
mating  to  atmospheric.  The  temperature  was  about  1000°.  Nickel 
is  not  so  active  a  catalyst  as  iron.  A.  McK. 

Action  of  Hydrogen  Fluoride  on  Nitrogen  Sulphide,  and 
a  New  Method  of  Formation  of  Thionyl  Fluoride.  Otto  Ruff 
and  Curt  Thiel  (Ber.,  1905,  38,  549—553.  Compare  Abstr.,  1904, 
i,  396). — -When  heated  at  120°  in  a  closed  platinum  vessel,  hydrogen 
fluoride  and  nitrogen  sulphide  unite  to  form  a  red  liquid,  which  easily 
decomposes  again  into  its  components  ;  in  presence  of  traces  of  moisture, 
thionyl  fluoride  is  formed.  This  may  be  prepared  almost  quantitatively 
by  heating  nitrogen  sulphide,  hydrogen  fluoride,  and  copper  oxide 
together  at  100°  in  a  copper  bomb. 

In  presence  of  carbon  or  of  sunlight,  a  mixture  of  chlorine  and 
thionyl  fluoride  in  a  sealed  glass  tube  react  with  the  silica  of  the 
latter  to  form  silicon  tetrafluoride  and  sulphury  1  fluoride.  Thionyl 
fluoride  and  nitrogen  trioxide,  in  presence  of  traces  of  moisture,  react 
with  silica  to  form  nitrosulphonic  acid  and  silicon  tetrafluoride. 

Thionyl  chloride  is  not  changed  when  repeatedly  passed  through  a 
white  hot  platinum  tube  filled  with  platinum  sponge.  G.  Y. 

New  Experiments  on  the  Preparation  of  Diamonds. 

Henri  Moissan  ( Compt .  rend .,  1905,  140,277 — 283.  Compare  Abstr., 
1897,  ii,  549). — The  appearance  of  the  cross-section  of  the  block  of 
meteoritic  iron  from  Canon  Diablo  (this  vol.,  ii,  43)  seemed  to  indicate 
that  the  separation  and  crystallisation  of  the  carbon  had  been  influ¬ 
enced  by  the  sulphur,  silicon,  and  phosphorus  present  in  the  meteorite. 
The  author’s  previous  experiments  have  therefore  been  repeated  with 
a  view  of  testing  whether  the  presence  of  these  metalloids  affects  the 
crystallisation  of  the  carbon  under  laboratory  conditions.  One  hundred 
and  fifty  grams  of  Swedish  iron  were  melted  in  a  crucible  in  the  electric 
furnace  with  excess  of  sugar  charcoal,  and  at  the  end  of  two  or  three 
minutes,  when  the  molten  iron  had  become  saturated  with  carbon  the 
crucible  was  withdrawn,  five  grams  of  ferrous  sulphide  were  added, 
and  the  whole  was  then  rapidly  cooled  by  immersing  the  crucible  in 
cold  water.  Carbon  separated  in  crystalline  form  from  the  central 
portions  of  the  molten  mass,  and  the  yield  was  increased  as  a  con¬ 
sequence  of  the  presence  of  sulphur.  No  diamonds  were  obtained  on 
the  addition  of  sulphide  if  the  mass  was  not  rapidly  cooled.  The  pre¬ 
sence  of  silicon  also  appears  favourable  to  the  crystallisation  of  the 
carbon,  whereas  experiments  in  which  phosphide  of  iron  was  added 
gave  no  result. 

The  synthetical  diamonds  are  always  feebly  doubly  refracting,  but  the 
amount  is  variable  and  bears  no  relation  to  the  external  form.  This 
observation  is  in  agreement  with  the  optical  behaviour  of  most  natural 
diamonds.  H.  M.  D. 

Combustible  Gaseous  Carbon  Compounds  in  the  Air. 

Heinrich  Wolpert  (Arch.  Hygiene,  1905,  52,  151—178). —  In  the  free 
outer  air,  there  exist  certain  incompletely  oxidised  carbon  compounds. 
The  amount  of  these  materials  in  the  Berlin  atmosphere  averages  at 
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least  0*01 5  volume  per  1000,  that  is,  about  4*5  per  cent,  of  the  amount 
of  carbon  dioxide.  The  air  of  rooms  contains  at  least  as  much,  but  if 
this  is  rendered  still  more  impure  by  the  burning  of  oils  or  gas  or  by 
respiration,  these  gaseous  compounds  of  carbon  increase. 

W.  D.  H. 

The  Action  of  Silicochloroform  on  some  Fluorides  and 
the  Preparation  and  Properties  of  Silicofluoroform.  Otto 
Ruff  and  Curt  Albert  ( Ber .,  1905,  38,  53 — 64.  Compare  Ruff  and 
Plato,  Abstr.,  1904,  ii,  265). — Silicochloroform  does  not  react  with 
silver  fluoride  or  lead  fluoride  even  on  prolonged  heating. 

Antimony  trifluoride  and  silicochloroform  react  in  a  sealed  tube 
according  to  the  equation  3SiHCl3  4*  4SbF3  =  3SiF4  +  2Sb  +  2SbCl3  + 
3 HOI.  The  same  reaction  occurs  very  vigorously  in  the  case  of 
arsenic  trifluoride.  Tin  and  titanium  tetrafluorides,  however,  react  in 
a  different  manner,  for  instance,  3SnF4  +  4SiHCl3  =  4SiHF3  +  3SnCl4. 

To  prepare  silicofluoroform,  molecular  quantities  of  silicochloro¬ 
form  and  titanium  tetrafluoride  are  heated  together  in  a  closed  copper 
vessel  or  glass  tube  for  18  hours  at  100 — 120°.  The  vessel  is  then 
cooled  in  liquid  air  and  allowed  to  become  warm  slowly,  the  gases 
evolved  being  condensed  by  means  of  liquid  air. 

Silicofluoroform,  SiHF3,  boils  at  -  80*2°  under  758*5  mm.  pressure 
(corr.)  and  melts  at  about  “110°.  It  slowly  decomposes  in  a  sealed 
glass  tube,  even  at  the  ordinary  temperature,  according  to  the  equation 
4SiHF3  —  2H2  +  3SiF4  +  Si,  the  decomposition  being  greatly  accelerated 
by  heat.  It  burns  in  air  with  a  very  pale  blue  flame,  the  temperature 
of  ignition  being  higher  than  that  of  silicochloroform:  12SiHF3  + 
602  =  3SiF4  +  3Si02  +  4H2SiFr>  +  2H2Si03. 

Water  and  sodium  hydroxide  decompose  it  thus  :  2SiHF3  +  4H20  — 
Si(OH)4  +  H2SiF6  + 2H2.  Alcohol  forms  ethyl  orthosilicate,  Si(OEt)4  ; 
ether  forms  ethyl  silico- orthoformate,  SiH(OEt)3,  and  ethyl  fluoride. 
Toluene  dissolves  its  own  volume  of  silicofluoroform. 

The  properties  of  the  silicohalogenoform  series  are  tabulated  and 
compared.  C.  H.  D. 

Silicates.  V.  Eduard  Jordis  and  E.  H.  Kanter  ( Zeit .  anorg . 
Chem.,  1905,  43,  48 — 52.  Compare  this  vol.,  ii,  88). — The  influence 
of  the  length  of  time  during  which  boiling  is  continued  in  the  action  of 
calcium  hydroxide  solution,  either  alone  or  in  presence  of  calcium  ions, 
on  silicic  acid  has  been  examined.  The  analyses  quoted  show  that  at 
first  calcium  from  the  hydroxide  quickly  combines  with  the  silica,  after¬ 
wards  it  is  partly  removed  from  the  compound  formed,  and  then  again 
combined  with  it  to  a  greater  extent  than  before.  The  anion  is  in 
some  way  or  other  transformed.  A.  McK. 

Potassium  and  Ammonium  Nitrates  and  the  Law  of 
Bravais.  Frederic  Wallerant  (Oompt.  rend.,  1905,  140,  264 — 266). 
— -Potassium  nitrate,  like  ammonium  nitrate,  exhibits  polymorphism 
(Abstr.,  1904,  ii,  31),  the  normal  orthorhombic  form  at  129°  passing 
into  an  a-rhomboliedral  form,  which  on  super  fusion  is  converted  into  a 
/?-rhombohedral  variety.  M.  A.  W. 

vol.  lxxxviii.  ii.  12 
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Some  Physical  Characters  of  the  Sodium  Borates,  with  a 
New  and  Rapid  Method  for  the  Determination  of  Melting 
Points.  Charles  H.  Burgess  and  Alfred  Holt,  jun.  ( Proc .  Roy . 
Soc .,  1904,  74,  285 — 295.  Compare  Proc.,  1903,  221). — When  pure 
borax  glass  is  kept  for  some  hours  at  such  a  temperature  that  it  has 
the  consistency  of  a  viscid  syrup,  it  gradually  changes  to  a  mass  of 
colourless  crystals.  The  latter  are  about  as  soluble  in  water  as  borax 
glass,  are  not  hygroscopic,  and  melt  at  a  higher  temperature  than  the 
glass,  into  which  they  are  reconverted  on  melting  and  then  cooling 
quickly.  The  phenomenon  of  crystallisation  on  reheating,  moreover, 
is  exhibited  by  all  mixtures  of  boric  anhydride  and  sodium  carbonate 
in  which  the  ratio  B203 :  Na2C03  lies  between  6  : 1  and  8:5.  With  the 
idea  that  the  change  was  probably  due  to  the  crystallisation  of  some 
borate  rich  in  sodium,  the  authors  fused  boric  anhydride  with  a  large 
excess  of  sodium  carbonate,  and  found  that  the  greatest  proportion  in 
which  boric  anhydride  combined  with  sodium  oxide  is  given  ap¬ 
proximately  by  B203  :  Na20  : :  1  :  1*3.  The  product  obtained  is  therefore 
neither  NaB02  nor  Na3B03.  The  melting  points  of  glasses  and 
crystals  of  varying  composition  were  determined  with  the  view  of 
discovering  what  compounds,  if  any,  existed.  A  glass  bead  was  used 
to  attach  a  vertical  weighted  wire  to  a  horizontal  platinum  wire 
suitably  heated  by  a  current.  When  the  horizontal  wire  was  raised 
to  a  sufficiently  high  temperature  (which  could  be  deduced  from  its 
resistance),  the  vertical  wire  dropped,  and  in  this  way  the  melting 
point  of  the  glass  was  determined.  The  melting  points  of  the  glasses 
were  well  defined,  but  the  melting  point  curve  is  irregular  and  difficult 
of  interpretation.  The  melting  point  curve  for  the  crystals  exhibits 
a  maximum  about  the  composition  5Na20,4B203,  which  agrees  with 
the  ratio  referred  to  above.  It  would  appear  that  borax  (Na20,2B203) 
is  not  a  definite  compound  under  these  conditions,  but  approximately 
a  eutectic  mixture  of  the  compounds  5Na20,4B203  and  Na20,4B203, 
for  the  latter  of  which  there  is  other  evidence. 

Experiments  were  also  made  in  which,  after  powdering  roughly,  the 
crystals  were  picked  out  from  the  accompanying  glass  and  analysed. 
With  mixtures  between  Na20,4B203  and  Na20,2B203,  the  crystals  and 
the  glass  have  the  same  composition,  and  it  is  probable  that  in  this 
case  formation  of  mixed  crystals  or  a  solid  solution  from  a  superfused 
liquid  has  taken  place.  With  mixtures  containing  more  boric 
anhydride  than  Na20,4B203,  only  a  part  crystallises,  and  the  crystals 
have  approximately  the  composition  Na20,6B203.  If  the  crystals 
could  be  freed  from  glass,  the  composition  would  probably  be 

Na20,4B,03- 

The  glass  must  be  regarded  as  a  superfused  and,  therefore,  meta¬ 
stable  form  of  the  crystals,  behaving  in  several  respects  as  if  it  were 
a  liquid  of  enormous  viscosity.  J.  C.  P. 

Pentasulphid.es  of  Rubidium  and  Caesium.  Wilhelm  Biltz 
and  Ernst  Wilke-Dorfurt  ( Ber .,  1905,  38,  123 — 130). — Rubidium 
and  caesium  pentasulphides  are  formed  by  warming  the  monosulphides 
with  powdered  sulphur  and  aqueous  alkali  hydroxide  solution  in  an 
atmosphere  of  hydrogen. 
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Rubidium  pentccsulphide,  Rb2S5,  crystallises  in  dark  red,  rhombic 
prisms,  commences  to  blacken  at  170 — 185°,  melts  at  223 — 224°,  and 
has  a  sp.  gr.  2  6 18  at  15°.  When  exposed  to  the  air,  it  deliquesces  to 
a  red  liquid  from  which  sulphur  crystallises  out;  it  remains  unchanged 
under  cold  alcohol,  hot  ethyl  sulphide,  or  chloroform,  but  is  decomposed 
by  hot  nitrobenzene,  or  more  energetically  by  a  mixture  of  nitro¬ 
benzene  with  ethyl  or  amyl  alcohols  ;  in  contact  with  carbon  disulphide, 
the  red  crystals  slowly  become  yellow,  the  change  being  accompanied 
by  absorption  of  carbon  disulphide. 

C cesium  pentasulphide ,  Cs2S5,H20,  forms  red  crystals,  melts  at  202°, 
is  not  hygroscopic,  and  can  be  recrystallised  without  change  from 
70  per  cent,  alcohol.  G.  Y. 


Some  Physical  Constants  of  Calcium  and  Calcium  Amalgam. 

Henri  Moissan  and  Chavanne  ( Compt .  rend.,  1905,  140,  122 — 1 27- 
Compare  Abstr.,  1900,  ii,  76). — The  authors  have  redetermined  some 
physical  constants  of  calcium,  using  for  the  purpose  the  metal  prepared 
by  the  Bitterfeld  electrolytic  process,  containing  from  99 '3  to  99*6 
per  cent,  of  calcium,  the  impurities  consisting  of  calcium  chloride, 
silicon,  aluminium,  and  traces  of  sodium  and  iron,  and  dissolving 
slowly  in  pure  water,  but  rapidly  in  water  containing  a  trace  of  iron, 
gold,  or  platinic  chloride.  The  electrical  conductivity  of  calcium, 
measured  in  wires  of  0*51  and  0*77  mm.  diameter,  is  15*6  at  20°,  that 
of  silver  being  taken  as  100°.  Calcium  becomes  pasty  at  790 — 795° 
and  melts  at  810°  (compare  Arndt,  this  vol.,  ii,  87),  and  has  a  sp.  gr. 
1’548.  Calcium  dissolves  slowly  in  mercury  to  form  a  solid  crystalline 
mass,  from  which  prismatic  crystals  of  definite  composition,  HggCa, 
are  isolated  by  fractional  crystallisation  in  a  vacuum  ;  this  amalgam  is 
stable  in  dry  air  at  the  ordinary  temperature,  and  dissolves  slowly  in 
water,  thus  forming  a  convenient  reducing  agent  capable  of  reducing 
alkali  nitrates  to  ammonia  and  traces  of  nitrites,  ammonium  sulphate 
to  ammonium  amalgam,  and  acetone  to  a  mixture  of  pinacone  and 
isopropyl  alcohol.  M.  A.  W. 


Red  Coloration  of  Bleaching  Powder.  Nazareno  Tarugi 
( Gazzetta ,  1904,  34,  ii,  466 — 468). — It  is  generally  stated  that  the 
red  coloration  sometimes  produced  in  bleaching  powder  by  subjecting 
it  to  the  action  either  of  carbon  dioxide  or  of  gentle  heat  depends 
on  the  presence  of  small  quantities  of  manganese  which  become  trans¬ 
formed  by  the  oxidising  action  of  the  bleaching  powder  into  a  calcium 
salt  of  permanganic  acid.  The  author  shows,  however,  that  this  is 
not  the  case,  the  red  colour  being  due  to  the  presence  of  a  salt  of 
ferric  acid.  T.  H.  P. 


Alkaline  Reaction  of  Strontium  and  Calcium  Carbonates. 

L.  Blum  ( Zeit .  anal.  Chem.,  1905,  44,  12 — 13). — The  carbonates  of 
strontium  and  calcium  wetted  with  water  on  red  litmus  paper  change 
the  colour  to  blue,  Marble  behaves  in  the  same  way.  M.  J.  S. 

12—2 


164 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Action  of  Barium  Amalgam  on  Solutions  of  Sodium  and 
Potassium  Salts.  George  McP.  Smith  (J.  Physical  Chem .,  1905,  9, 
13 — 35). — A  controversial  paper  in  which  the  author  replies  to 
Fernekes  (this  vol.,  ii,  33).  The  authors  experiments  show  that  barium 
in  barium  amalgam  may  be  replaced  by  potassium  or  sodium  by  the 
action  of  solutions  of  the  hydroxides  of  these  metals  on  the  amalgam. 
The  question  of  such  replacement  is  briefly  discussed  at  the  end  of  the 
paper,  and  it  is  pointed  out  in  the  case  of  the  action  of  barium 
amalgam  on  solutions  of  potassium  salts  that  the  separation  of  potassium 
or  of  hydrogen  depends  on  the  relative  values  of  the  ratios  V PbJPb^ 
Pk/Pk  and  PhIph,  where  P  and  p  are  the  electrolytic  solution  pressure 
and  the  osmotic  pressure  of  the  indicated  elements.  L.  M.  J. 

Metals  found  in  the  Archeological  Excavations  in  Egypt. 

Marcellin  Berthelot  ( Compt .  rend.,  1905,  140,  183 — 185). — Two 
metallic  specimens  obtained  from  Egyptian  tombs  consist  essentially 
of  an  alloy  of  tin  and  copper.  The  first  specimen,  dating  from  the  end 
of  the  Ilnd  or  the  beginning  of  the  Illrd  dynasty,  was  much  corroded, 
and  largely  converted  into  copper  oxychloride  and  carbonate  and  con¬ 
tained  56*7  per  cent,  of  copper,  2  per  cent,  of  tin,  and  traces  of  zinc. 
The  second  specimen,  also  from  the  tombs  of  the  Pharaohs,  was  well 
preserved  and  contained  87*44  to  87*52  per  cent,  of  copper,  11*47  per 
cent,  of  tin,  and  traces  of  lead.  Neither  specimen  contained  arsenic, 
silver,  or  iron.  M.  A.  W. 

Reduction  of  Metallic  Oxides  by  means  of  the  Cerite  Metals. 

L.  Weiss  and  O.  Aichel  ( Annalen ,  1904,  337,  370 — 389). — The  alloy 
of  the  cerite  and  yttrium  metals,  the  “  Mischmetall,”  obtained  from  the 
oxides  in  the  residue  of  the  manufacture  of  thorium  nitrate,  has  all  the 
requirements  of  a  good  reducing  agent,  as  it  has  a  high  heat  of  com¬ 
bustion  and  forms  easily  fusible  and  stable  oxides.  It  cannot  be 
obtained  as  a  powder  but  in  filings,  which,  however,  cannot  be  kept.  In 
compact  pieces,  it  can  be  kept  unoxidised  for  months.  Iron,  nickel, 
cobalt,  manganese,  and  chromium  can  easily  be  obtained  pure  by  its 
means.  Molybdenum  was  prepared  in  a  pure  state  from  molybdic 
acid,  and  forms  a  silver- white  metal  with  crystalline  fracture ;  it  is 
not  magnetic.  Tungsten  and  uranium  could  not  be  prepared  pure. 
Vanadium,  niobium,  and  tantalum  were  easily  prepared  from  the  pent- 
oxides.  Vanadium  forms  a  silver-white  regulus,  the  surface  of  which 
showed  crystalline  structure ;  its  hardness  is  7,  and  it  is  brittle,  but 
not  magnetic,  insoluble  in  potassium  hydroxide,  bromine  water,  hydro¬ 
chloric  acid,  or  dilute  sulphuric  acid,  but  soluble  in  concentrated 
sulphuric  acid,  hydrofluoric  or  nitric  acid.  It  is  oxidised  to  vanadates 
by  molten  alkali  hydroxides,  carbonates,  or  saltpetre,  and  when  heated 
in  the  air  is  converted  into  the  pentoxide.  Columbium  shows  no  sign 
of  crystalline  structure,  is  brittle,  of  a  silver-white  fracture,  insoluble 
in  hydrochloric  or  nitric  acids,  or  aqua  regia,  but  slowly  soluble  in 
boiling  sulphuric  or  hydrofluoric  acids.  It  is  converted  by  molten 
alkali  hydroxides  into  columbates,  and  is  oxidised  by  the  air  into  the 
pentoxide.  Tantalum  could  not  be  obtained  free  from  dross.  It  is 
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pure  white  and  very  hard,  is  completely  insoluble  in  acids,  but  con¬ 
verted  by  alkali  hydroxides  into  tantalates.  It  burns  in  the  air  to  the 
pentoxide. 

Pure  metals  could  be  obtained  from  the  oxides  of  silicon,  boron,  tin, 
lead,  titanium,  or  zirconium.  Bismuth  oxide  reacts  explosively  with 
the  alloy.  K.  J.  P.  O. 

Combinations  of  Samarium  Chloride  with  Gaseous  Am- 
monia.  Camille  Matignon  and  R.  Trannoy  ( Compt .  rend.,  1905,  140, 
141 — 143). — When  anhydrous  samarium  chloride  (Abstr.,  1902,  ii, 
505)  is  sealed  in  a  tube  with  liquid  ammonia,  it  is  converted  into  a 
white,  bulky  compound,  SmCl3,l  1*5NH3,  which,  on  being  progres¬ 
sively  heated,  gives  off  its  ammonia  at  eight  different  temperatures, 
which  are  the  dissociation  temperatures  of  the  eight  compounds  that 
samarium  chloride  forms  with  ammonia ;  the  formulae  of  the  com¬ 
pounds,  their  dissociation  temperatures  (t),  and  heats  of  formation  (Q) 
are  as  follows  :  SmCl3,NH3,  ( t )  375°,  ( Q )  207  Cal.  ;  SmCl3,2NH3,  ( t ) 
240°,  (Q)  16-4  Cal.;  SmCl3,3NH8,  (*)  200°,  (Q)*l5-l  Cal.;  SmCl3,4NH3, 
(t)  155°,  (Q)  13*7  Cal.;  SmCl„5NH3,  (t)  105°,  (Q)  12*1  Cal.; 
SmCL,8NH„  (t)  76°,  (Q)  11*2  Cal.  ;  SmCL,9’5NHo,  It)  40°,  (Q)  10*0 
Cal.  ;‘SmCl3,ll-5NH3,  (t)  15°,  (Q)  9*2  Cal.  *  M.  A.  W. 

Double  Silicides  of  Aluminium.  Wilhelm  Manchot  and 
A.  Kieser  ( Annalen ,  1904,  337,  353 — 361). — A  chromium  aluminium 
silicide,  Cr2AlSi3,  is  obtained  by  heating  chromium,  potassium 
dichromate,  or  potassium  chromifluoride  with  a  very  large  excess  of 
potassium  silicofluoride  and  aluminium  in  a  Perrot’s  furnace  to  the 
highest  attainable  temperature  for  half  an  hour  and  dissolving  the 
regulus  in  dilute  hydrochloric  acid.  It  forms  greyish- white,  hexa¬ 
gonal  crystals  with  a  metallic  lustre,  which  are  conductors  of  elec¬ 
tricity ;  their  hardness  is  5  and  sp.  gr.  4*7.  It  is  insoluble  in  sodium 
hydroxide,  boiling  hydrochloric  acid,  nitric  acid,  aqua  regia,  or  sulphuric 
acid,  but  dissolves  easily  in  hydrofluoric  acid  and  molten  alkali 
hydroxides.  At  a  high  temperature,  chlorine,  bromine,  and  iodine 
attack  the  material ;  hydrogen  chloride  has  a  feeble  action  and 
oxygen  none. 

If  the  proportions  are  so  chosen  that  the  regulus  contains  from 
34*4  to  50  per  cent,  of  free  silicon,  then  a  second  silicide,  Cr2AlSi4,  is 
formed.  It  forms  small  crystals,  of  a  hardness  somewhat  greater 
than  5,  and  a  sp.  gr.  4*8.  It  is  partly  dissociated  at  the  temperature 
of  formation.  Tungsten  aluminium  silicide  forms  black,  hexagonal 
crystals,  which  are  not  attacked  by  acids,  aqua  regia,  or  sodium 
hydroxide,  and  only  by  hydrofluoric  acid  on  evaporation,  but  readily 
by  hydrofluoric  and  nitric  acids  and  by  molten  alkali  hydroxides. 

K.  J.  P.  O. 

Indium  and  Rubidium  Fluorides.  Camille  Chabrie  and  A. 
Bouchonnet  {Compt.  rend.,  1905, 140,  90 — 91.  Compare  Abstr.,  1901, 
ii,  102,  242,  314,  600). — Indium  fluoride,  In2F6,18H20,  obtained  by 
slowly  evaporating  a  heated  solution  of  indium  hydroxide  in  hydrogen 
fluoride,  forms  white,  crystalline  needles,  very  slightly  soluble  in  cold 
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water,  insoluble  in  alcohol  or  ether*  soluble  in  cold  hydrochloric 
or  nitric  acid,  and  slowly  decomposed  by  boiling  with  water  or 
exposure  to  the  air ;  it  loses  its  water  of  crystallisation  when  heated,  and 
at  a  red  heat  is  completely  decomposed  into  indium  sesquioxide  and 
hydrogen  fluoride.  Rubidium  hydrogen  fluoride ,  RbF,HF,  obtained 
by  slowly  evaporating  an  aqueous  solution  of  rubidium  carbonate  and 
hydrogen  fluoride,  forms  small,  deliquescent  crystals,  insoluble  in 
alcohol  or  ether,  and  partially  converted  into  rubidium  fluoride ,  RbF, 
when  heated  with  excess  of  ammonium  hydrogen  fluoride. 

M.  A.  W. 

Interaction  of  Hydrochloric  Acid  and  Potassium  Per¬ 
manganate  in  the  Presence  of  Ferric  Chloride.  James 
Brown  ( Amer .  J.  Sci .,  1905,  [iv],  19,  31 — 38). — Experiments  have 
been  made  in  which  known  quantities  of  hydrochloric  acid  and  of 
standard  potassium  permanganate  solutions  have  been  kept  at  50°  for 
a  definite  time.  A  known  volume  of  standard  oxalic  acid  was  then 
added,  and  standard  permanganate  run  in  until  the  coloration  was 
permanent.  The  amounts  of  permanganate  apparently  reduced  during 
digestion  are  found  constant  in  different  experiments  only  when  the 
chlorine  produced  during  the  digestion  is  expelled  by  a  current  of  air 
or  carbon  dioxide  before  the  addition  of  the  oxalic  acid.  Ferric 
chloride  was  thought  by  Wagner  (Abstr,,  1899,  ii,  275)  to  have  a 
catalytic  influence  on  this  reaction,  but  the  author's  experiments  are 
opposed  to  this  view.  J.  C.  P. 

The  Increase  in  Volume  of  Molten  Cast  Iron  saturated 
with  Carbon  in  the  Electric  Furnace  at  the  Moment  of 
Solidifying.  Henri  Moissan  ( Compt .  rend.,  1905,  140,  185 — 192). 
— Pure  iron,  or  iron  containing  only  a  small  quantity  of  carbon, 
behaves  normally  on  passing  from  the  liquid  to  the  solid  state,  that  is, 
its  volume  diminishes  and  its  density  increases ;  iron  saturated  with 
carbon  in  the  electric  furnace  behaves  like  water  on  solidifying,  that 
is,  its  volume  increases  and  its  density  diminishes ;  when,  however, 
fused  cast  iron  of  this  type  is  rapidly  cooled  by  immersion  in  water, 
in  fused  lead,  or  in  iron  filings,  a  solid  crust  is  formed,  and  the  liquid 
in  the  interior  is  subjected  to  increased  pressure  due  (1)  to  the  gas 
evolved  during  the  change  from  the  liquid  to  the  solid  state,  (2)  to 
the  contraction  of  the  solid  crust  on  cooling,  (3)  to  the  increase  in 
volume  of  the  interior  portion  on  passing  from  the  liquid  to  the  solid 
state,  and  in  these  circumstances  microscopic  diamonds  are  formed  in 
the  interior  of  the  mass  due  to  the  cooling  of  the  fused  iron  saturated 
with  carbon  under  increased  pressure  (compare  Abstr.,  1894,  ii,  189  ; 
1896,  ii,  644).  If,  however,  as  sometimes  happens,  the  interior  pres¬ 
sure  is  released  by  the  escape  of  gas  through  a  weak  place  in  a  solid 
crust,  no  diamonds  are  formed.  M.  A.  W. 

A  Colloidal  Iron  Hydroxide  obtained  by  Elec trodialy sis, 
and  some  of  its  Properties.  J.  Tribot  and  H.  Chretien 
(Compt.  rend.,  1905,  140,  144 — 146). — The  colloidal  ferric  hydroxide 
obtained  by  dialysing  a  solution  of  ferric  hydroxide  on  ferric  chloride 
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always  contains  a  considerable  quantity  of  chlorine,  which  can,  how¬ 
ever,  be  removed  by  an  electrolytic  process,  the  colloidal  solution  con¬ 
taining  the  cathode  being  placed  in  the  inner  cell,  the  outer  vessel 
containing  water  which  is  frequently  renewed.  The  colloidal  ferric 
hydroxide  thus  obtained  possesses  all  the  properties  of  Graham’s 
hydroxide  ;  each  form  behaves  as  a  ferment  towards  proteid  matter  in 
alkaline  medium,  breaking  it  down  into  albumoses,  but  the  colloidal 
ferric  hydroxide,  prepared  as  above,  is  more  active  in  this  respect  than 
that  of  Graham,  as  is  shown  in  the  following  table  : 


Colloidal  Solution. 

50  c.c.  electrodialytic  hydroxide 


50  c.c. 


50  c.c.  Graham’s  hydroxide 


50  c.c. 


Percentage 

Weight 

of 

of 

AIbnmose 

Proteid. 

Alkali  added. 

formed. 

5*021 

o  ,  1-5KOH 

2  c.c.  ot 

27*02 

1000 

5*014 

„  f  1-2KOH 

2  c.c.  of 

24*62 

1000 

5*073 

0  ,  1-5KOH 

2  c.c.  ol 

816 

1000 

5  041 

o  n  1-2KOH 

2  c.c.  ol 

6*23 

1000 


M.  A.  W. 


Colloidal  Ferric  Oxide,  Brown  Modification.  Paul  Nicjolardot 
( Compt ,  rend.,  1905,  140,  310 — 312). — The  fact  that  the  majority  of 
the  crystallised  ferric  salts  are  white,  leads  the  author  to  conclude  that 
the  normal  sesquioxide  should  also  exhibit  this  colour.  It  is,  in  fact, 
obtained  in  this  condition  when  a  freshly  prepared  and  concentrated 
ferric  solution  is  added  to  a  cooled  solution  of  ammonia,  but  it  rapidly 
becomes  coloured.  To  explain  the  differently  coloured  forms  of  the 
oxide,  it  is  suggested  that  the  normal  colourless  oxide  undergoes 
molecular  condensation.  According  to  the  author’s  statements,  four 
such  modifications  can  be  recognised.  H.  M.  D. 


Ferrous  and  Ferric  Arsenates.  William  Duncan  ( Pharm .  J., 
1905,  [iv],  20,  71 — 72). — Ferrous  arsenate,  prepared  by  the  B.P. 
method,  gradually  undergoes  oxidation.  This  change  is  due  to  the 
action  of  moisture,  air,  and  heat,  which  results  in  the  formation  of 
ferric  arsenate  and  oxide. 

Ferric  arsenate,  when  freshly  precipitated,  is  a  dull  white,  insoluble 
substance,  which  becomes  grey  when  dried  at  100°,  and  if  heated 
above  this  temperature  gradually  turns  red.  The  air-dried  salt  has 
the  composition  FeAs04,H20,  but  becomes  anhydrous  if  heated  at 
100°.  When  either  the  hydrated  or  anhydrous  salt  is  treated  with 
sodium  hydrogen  carbonate,  effervescence  takes  place  and  a  soluble 
compound  is  produced.  Hydrated  ferric  arsenate  is  therefore  an 
acid,  and  determinations  of  its  basicity  have  shown  that  it  may  be 
represented  by  the  formula  A.s02(Fe0)(0H)2. 

A  ferrous  ammonium  arsenate  has  been  prepared,  but  its  stability  has 
not  yet  been  investigated.  E.  G. 
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Reduction  of  Molybdenum  Compounds  in  Sulphuric  Acid 
Solution  by  Magnesium.  Boris  Glasmann  (Bei\,  1905,  38, 
604 — 605). — Molybdie  acid  in  sulphuric  or  hydrochloric  acid  solution, 
is  quantitatively  reduced  by  magnesium  to  molybdenum  trioxide. 

A.  McK. 

Physico-chemical  Researches  on  Tin.  VI.  Ernst  Cohen  and 
E.  Goldschmidt  (Zeit.  physikal.  Ghem .,  1904,  50,  225 — 237.  Compare 
Abstr.,  1904,  ii,  567). — Besides  grey  tin,  the  following  modifications 
are  mentioned  in  older  chemical  literature  :  (1)  rhombic  tin  \  (2)  tetr¬ 
agonal  tin  ;  (3)  recently  fused  tin. 

Special  determinations  of  the  specific  gravity  show  that  no  difference 
can  be  detected  between  tin  prepared  electrolytically  and  tin  obtained 
in  the  usual  way  from  the  fused  metal.  In  both  cases,  the  tin  crystal¬ 
lises  in  the  tetragonal  form.  The  specific  gravity  of  recently  fused  tin 
is  7*287  at  15°,  and  it  appears  that  the  very  low  and  irregular  values 
obtained  by  earlier  observers  for  the  specific  gravity  of  electrolytic  tin 
were  due  to  the  enclosure  of  varying  quantities  of  impurity  such  as 
stannous  chloride.  At  the  ordinary  temperature,  rhombic  tin  appears  to 
be  metastable,  the  transition  temperature  lying  about  170°.  No 
indication  of  this  is  given  by  a  dilatometer,  but  there  is  a  marked 
change  in  the  rate  of  flow  of  compressed  tin  about  that  temperature 
(compare  Ann,  Physik,  1903,  [iv],  10,  647).  The  various  stable  forms  of 
tin  and  the  temperature  limits  of  their  stability  are  indicated  as 
follows  : 

Grey  tin  tetragonal  tin. 

Tetragonal  tin  rhombic  tin. 

Rhombic  tin  iS  fused  tin.  J.  C.  P. 

Electrolytic  Recovery  of  Tin.  F.  Gelstharp  (Trans.  Faraday 
aS be.,  1905,  1,  111 — 112). — When  tin  plates  immersed  in  a  solution  of 
sodium  hydroxide  of  sp.  gr.  1*05  and  at  80°  were  connected  up  with  a 
battery,  polarisation  set  in,  and  the  anode  surface  was  found  to  be 
covered  with  a  layer  of  some  brown  substance.  On  reversing  the 
direction  of  the  current  for  a  moment  and  again  connecting  up  in  the 
original  manner,  the  polarisation  disappeared  and  the  tin  dissolved 
regularly  from  the  anode.  The  same  effect  was  obtained  by  placing 
a  piece  of  clean  iron  in  contact  with  the  anode  for  a  short  time. 

Investigation  of  various  pieces  of  tin  plate  showed  that  the 
phenomenon  was  exhibited  by  all  bright  clean  samples,  but  not  by 
old  and  tarnished  (oxidised)  pieces.  The  brown  layer  formed  on  the 
anode  is  supposed  to  be  an  oxide  insoluble  in  sodium  hydroxide 
solution ;  the  effect  of  reversing  the  current  or  making  contact  with 
iron  is  to  reduce  this  to  finely  divided  metal,  which,  under  the 
influence  of  the  current,  oxidises  to  form  a  soluble  oxide.  H.  M.  D. 

Tempering  of  Bronzes.  LIson  Guillet  (Compt.  rend.,  1905,  140, 
307 — 310). — Copper  tin  alloys,  containing  5 — 21  per  cent,  of  tin,  have 
been  tempered  at  temperatures  varying  from  300 — 800°,  and  the  effect 
of  the  treatment  on  the  mechanical  properties  determined.  The 
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breaking  weight  and  the  elongation  are  slightly  increased  in  the  case 
of  alloys  containing  more  than  92  per  cent,  of  copper  by  tempering  at 
400 — 600°.  For  alloys  containing  less  than  92  per  cent,  of  copper,  these 
properties  increase  very  distinctly  when  the  temperature  employed 
reaches  500°.  This  behaviour  agrees  with  the  facts  brought  forward 
by  Heycock  and  Neville  (Abstr.,  1901,  ii,  508;  1902,  ii,  261).  The 
maximum  breaking  weight  is  reached  by  tempering  at  600° ;  the 
temperature  which  gives  the  maximum  elongation  varies  with  the 
composition  of  the  alloy,  being  800°  for  a  bronze  containing  91  per  cent, 
copper,  and  600°  for  one  containing  79  per  cent.  H.  M.  D. 

Copper,  Tin,  and  Oxygen.  E.  Heyn  and  O.  Bauer  ( Chem . 
Gentr.j  1905,  i,  76 — 77  ;  from  Mitt.  Tech.  Vers- A.  Berlin ,  1904,  22, 
137 — 147). — The  investigations  of  Heyn  (compare  Abstr.,  1904,  ii, 
406)  on  the  equilibrium  between  copper  and  oxygen  have  been 
extended  to  the  system  copper,  tin,  and  oxygen.  Oxygen  is  only  met 
with  in  copper  tin  alloys  in  the  form  of  tin  dioxide  crystals,  which  are 
insoluble  in  the  alloy.  Occasionally  the  crystals  unite  to  form  pellicles, 
and  as  solidification  proceeds  the  dioxide  accumulates  in  the  melted 
portion  of  the  system,  increasing  its  viscosity  considerably.  The  tin 
dioxide  pellicles  resemble  those  of  alumina  in  molten  iron  deoxidised 
by  aluminium. 

Cuprous  oxide  and  tin  cannot  exist  together  in  the  molten  alloy, 
reaction  taking  place  according  to  the  equation  2Cu20  +  Sn  =  4Cu  +  Sn02. 
Addition  of  phosphorus  is  recommended  for  the  removal  of  tin  dioxide. 
For  the  analytical  separation  of  the  metallic  tin  from  the  dioxide,  the 
alloy  is  made  the  anode  in  dilute  sulphuric  acid,  when  the  tin  present 
as  metal  passes  into  solution.  Tin  dioxide  is  insoluble  in  liquid  tin. 
The  grey  and  yellow  spots  observable  on  tin  bronze  fractures  are  due 
to  the  coarse  structure  consequent  on  slow  cooling ;  if  cooled  rapidly, 
the  colour  of  the  fracture  is  quite  uniform  in  consequence  of  the  very 
intimate  mixing  of  the  particles.  II.  M.  D. 

Electrolytic  Preparation  of  Titanous  Sulphate.  W.  H. 

Evans  ( Mem .  Manchester  Phil.  Soc.,  1905,  49,  Mem.  II,  1 — 3.  Com¬ 
pare  Abstr.,  1904,  ii,  412). — The  effect  of  current  density,  concentra¬ 
tion  of  solution  and  temperature  on  the  electrolytic  reduction  of 
titanic  sulphate  was  examined.  Good  yields  of  titanous  sulphate 
could  be  obtained  without  the  use  of  a  diaphragm.  If  the  current 
density  at  the  anode  is  kept  fairly  high,  oxygen  is  evolved  without 
effecting  any  marked  oxidation  of  the  titanous  salt.  The  yield 
diminishes  rapidly  with  increase  of  current  density.  Rise  of  tempera¬ 
ture  increases  the  yield.  A.  McK. 

Condition  in  which  Chlorine  exists  in  Colloidal  Solutions 
of  Metallic  Hydroxides.  Rudolf  Ruer  (Zeit.  anorg.  Chem.,  1905, 
43,  85 — 93). — Colloidal  solutions  of  zirconium  hydroxide,  prepared 
by  dialysis  of  a  3  per  cent,  aqueous  solution  of  zirconium  oxy¬ 
chloride,  contain  chlorine.  When  silver  nitrate  is  added  to  such 
solutions,  only  a  faint  opalescence  appears,  the  solution  becoming 
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gelatinous  after  a  few  minutes.  When  nitric  acid  is  added  along 
with  silver  nitrate,  a  slight  turbidity  appears,  which  becomes 
more  marked  when  the  solution  is  boiled,  until  finally  all  the  silver 
is  deposited  as  chloride.  From  this  and  from  the  analogous 
behaviour  of  ferric  hydroxide,  the  conclusion  is  drawn  that  the 
colloidal  solutions  in  question  contained  chlorine  in  the  form  of 
hydrochloric  acid  or  metallic  chloride  or  oxychloride,  dissociation 
having  occurred  partially.  The  behaviour  of  the  solutions  towards 
silver  nitrate  is  attributed  to  a  specific  action  of  the  colloidal  hydroxide 
by  which  the  silver  chloride  formed  is  retained  in  solution  in 
the  colloidal  form.  The  author’s  views  are  opposed  to  those 
of  Hantzsch  and  Desch  (Absti*,  1902,  i,  708),  who  suppose  that 
solutions  of  colloidal  ferric  hydroxychloride  contain  a  complex  chloro- 
ferric  acid.  A.  McK. 

Radioactivity  of  Thorium.  Fritz  Zerban  ( Ber.,  1905,  38, 
557 — 559.  Compare  Abstr.,  1903,  ii,  532  ;  1904,  ii,  41  ;  Winkler, 
Abstr.,  1904,  ii,  462). — Uranium  has  been  found  in  all  monazite  sands 
which  have  been  specially  examined  for  that  element.  To  ascertain 
if  the  monazite  itself  contains  uranium,  a  well-crystallised  Norwegian 
monazite  was  examined  and  found  to  contain  uranium,  and  it  yielded 
radioactive  thorium.  Minerals  free  from  uranium  yield  inactive 
thorium  (compare  Baskerville  and  Zerban,  this  vol.,  ii,  95).  G.  Y. 

The  Spitting  of  Alkali  Vanadates.  Wilhelm  Prandtl  (Ber., 
1905,  38,  657 — 662). — When  a  mixture  of  vanadium  pentoxide  and 
sodium  carbonate  along  with  a  small  quantity  of  phosphoric  acid  is 
melted  in  the  blow-pipe  flame  and  allowed  to  cool  slowly,  a  marked  evolu¬ 
tion  of  oxygen  takes  place,  the  whole  mass  spitting  violently,  much  as 
solidifying  silver  does.  Sodium  hypovanadovanadate ,  5  V206,  V004,Na20,  is 
formed,  crystallising  in  dark  steel-blue,  glistening,  rhombic  needles  quite 
insoluble  in  water  •  potassium  hypovanadovanadate,  8V205,V204,K20, 
has  similar  properties.  This  is  an  interesting  case  of  dissociation  of  a 
compound  rich  in  oxygen  into  oxygen  and  a  substance  containing  less 
oxygen  as  the  temperature  falls.  E.  F.  A. 

So-called  Explosive  Antimony.  II.  Ernst  Cohen,  Edward 
Collins,  and  Th.  Strengers  (Zeit.  physikal.  Chem .,  1904,60,  291 — 308. 
Compare  Abstr.,  1904,  ii,  345). — According  to  earlier  work  of  Pfeifer 
and  Popper,  the  quantities  of  metallic  antimony  deposited  by  a  current 
from  solutions  of  the  trichloride  are  always  proportional  to  the 
quantities  of  silver  deposited  by  the  same  current  ;  it  was  found  also 
that  this  ratio  was  independent  of  the  concentration  of  the  antimony 
trichloride  solution  and  of  the  varying  quantities  of  the  trichloride 
enclosed  in  the  antimony  deposit. 

The  authors  show  that  the  influence  of  varying  temperature  and  of 
varying  hydrochloric  acid  concentration  on  the  electro-chemical 
equivalent  found  for  antimony  is  practically  negligible.  Their  experi¬ 
ments  show,  however,  that  the  ratio  Sb  :  Ag  does  increase  with 
the  concentration  of  the  trichloride  in  the  solution  which  is  electro¬ 
lysed  ;  thus,  as  the  said  concentration  rises  from  2*3  to  83*3  per  cent. 
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the  antimony  equivalent  increases  from  40*29  to  40*63.  A  similar 
increase  of  the  equivalent  was  found  with  solutions  of  antimony 
trichloride  in  methyl  alcohol,  and  of  the  tribromide  and  trifluoride  in 
water.  It  is  noteworthy  that  in  the  last  case  the  antimony  deposited 
is  not  explosive,  nor  does  it  enclose  any  appreciable  quantity  of  the 
trifluoride.  On  the  other  hand,  all  the  samples  of  antimony  obtained 
by  electrolysing  the  tribromide  solutions  (4*3 — 68*4  per  cent,  con¬ 
centration)  were  explosive,  and  were  found  to  contain  large  quantities 
of  tribromide.  J.  C.  P. 

Alloys  of  Zinc  and  Antimony.  K.  Monkemeyer  ( Zeit .  anorg. 
Chem.y  1905,  43,  182 — 196). — Since  many  of  the  results  quoted  in  the 
literature  concerning  the  compounds  formed  by  melting  together  zinc 
and  antimony  are  discordant,  the  author  has  studied  the  curve  of 
cooling  of  mixtures  of  these  metals. 

The  temperatures  were  measured  by  a  thermo-element,  the  wires  of 
which  consisted  of  platinum  and  an  alloy  of  platinum  with  rhodium 
and  were  connected  by  means  of  copper  wires  with  a  voltmeter.  The 
temperatures  were  read  every  10  seconds.  Zinc  melts  at  410°  and 
antimony  at  630*6°. 

From  one  series  of  experiments,  the  following  are  recorded  :  the 
composition  of  the  molten  mixture,  the  temperature  at  which  crystal¬ 
lisation  began  (corresponding  with  the  breaks  in  the  curves  of  cooling), 
and  the  temperatures  of  the  eutectic  crystallisation  (the  simultaneous 
separation  of  two  crystalline  forms).  The  number  of  seconds  is  also  noted 
during  which  each  eutectic  crystallisation  lasted.  The  curve  shows 
two  maxima,  three  eutectic  points,  and  the  two  melting  points  of  the 
pure  metals.  The  evidence  for  the  existence  of  the  compound 
Zn3Sb^  is  as  follows.  The  curve  exhibits  a  distinct  maximum 
corresponding  with  45  per  cent,  of  zinc.  At  561°,  the 

temperature  corresponding  with  this  maximum,  the  solid  which 
separates  is  uniform.  The  crystallisation  of  the  fused  masses,  con¬ 
taining  50  and  40  per  cent,  of  zinc  respectively,  ends  at  411°  and  539° 
respectively.  The  presence  of  the  compound  Zn3Sb9  is  also  deduced 
from  the  structure  of  the  alloys,  containing  from  40  to  50  per  cent,  of 
zinc. 

The  evidence  for  the  existence  of  the  compound  ZnSb  is  as  follows. 
The  curve  exhibits  a  maximum,  corresponding  with  35  per  cent,  of 
zinc,  whilst  at  544°,  the  temperature  corresponding  with  this  maximum, 
the  solid  which  separates  is  uniform.  The  crystallisation  of  the  fused 
masses  containing  40  and  30  per  cent,  of  zinc  respectively  ends  at 
539°  and  507°  respectively.  The  structure  of  the  alloys  is  also 
evidence  for  the  existence  of  this  compound.  A.  McK. 

Gold  Hydrosols.  Ludwig  Vanino  (. Ber .,  1905,  38,  463 — 466. 
Compare  Abstr.,  1904,  ii,  808). — Gold  hydrosols  may  be  prepared  by 
warming  alcoholic  solutions  of  gold  chloride  with  water.  Sodium 
aurichloride  is  not  reduced  so  readily.  Hydrosols  with  different 
characteristic  colours  may  be  obtained  by  working  under  varying 
conditions  of  temperature  and  concentration.  Methyl  alcohol  may  be 
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used  in  place  of  ethyl  alcohol,  and  the  reaction  may  be  carried  out  at  the 
ordinary  temperature,  but  proceeds  very  slowly  under  these  conditions. 

J.  J.  S. 

Supposed  Solubility  of  Aurous  Oxide  in  Water.  Ludwig 
Vanino  ( Ber .,  1905,  38,  462 — 463). — The  so-called  solution  of  aurous 
oxide  in  water  is  in  reality  a  colloidal  suspension,  as  the  oxide  may 
be  precipitated  together  with  barium  sulphate  or  silicic  acid  (Yanino 
and  Hartl,  Abstr.,  1904,  ii,  808),  and  cannot  pass  through  a  Puckall 
filter.  It  may  also  be  recognised  as  a  suspension  by  means  of  gum 
arabic  (Muthmann,  Abstr.,  1887,  636).  J.  J.  S. 

Comparative  Absorption  of  Hydrogen  by  Rhodium  and 
Palladium.  L.  Quenessen  (Bull.  Soc.  chim.,  1905,  [i ii],  33, 
191 — -193). — The  author  finds  that  Wilm’s  statements  (Abstr.,  1881, 
514),  (1)  that  rhodium  absorbs  hydrogen  more  readily  than  palladium, 
(2)  that  the  absorption  capacity  of  rhodium  for  hydrogen  varies  with 
the  method  of  preparation  of  the  metal,  and  (3)  that  rhodium  exhibits 
an  affinity  for  hydrogen,  are  inaccurate. 

Rhodium  heated  in  a  current  of  hydrogen  absorbs  a  little  of  the 
gas,  and,  on  exposure  to  air,  the  metal  so  treated  gives  rise  to  a  small 
quantity  of  moisture,  but  no  moisture  is  produced  if,  before  the  air  is 
admitted,  a  current  of  dry  cold  carbon  dioxide  is  passed  over  rhodium 
which  has  been  heated  in  hydrogen.  Further,  rhodium  previously 
heated  in  hydrogen  evolves  none  of  this  gas  when  subsequently  heated 
under  reduced  pressure.  Palladium  which  has  been  heated  in  hydro¬ 
gen  and  subsequently  exposed  to  a  current  of  cold  dry  carbon  dioxide 
still  retains  the  property  of  forming  moisture  when  brought  into  con¬ 
tact  with  air.  T.  A.  H. 
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Gases  Dissolved  in  Minerals.  K.  Huttner  ( Zeit .  anorg.  Chem., 
1905,  43,  8 — 13). — The  gases  evolved  on  heating  separately  a  large 
number  of  different  minerals  in  a  porcelain  tube  at  800 — 850°  in  an 
atmosphere  of  carbon  dioxide  were  collected  in  a  Schiff’s  nitrometer 
containing  a  50  per  cent,  solution  of  potassium  hydroxide  and  analysed. 
The  percentages  of  oxygen,  carbon  monoxide,  hydrogen,  and  nitrogen 
respectively  in  the  various  mixtures  are  tabulated.  The  rare  gases 
obtained  in  certain  cases  were  not  further  investigated.  The  carbon 
monoxide  found  was  not  formed,  as  Gautier  supposes,  by  the  reduction 
of  carbon  dioxide  by  ferrous  compounds,  but  by  the  reduction  of 
carbon  dioxide  by  hydrogen,  nor  was  it  present  in  solution  in  the 
original  minerals.  The  hydrogen  found  was  probably  also  not  present 
in  the  original  minerals. 

Hydrogen  and  carbon  monoxide  are  formed  when  minerals  which 
contain  water  are  heated  in  a  current  of  carbon  dioxide.  Hydrogen 
is  produced  by  the  action  of  reducing  agents,  such  as  ferrous  and  man¬ 
ganous  compounds,  on  water  vapour.  A.  McK. 
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[Graphite  from  Moravia.  Nigrine  (?)  from  Bohemia.] 

Frantisek  Kovar  ( Zeit .  Kryst .  Min.,  1904,  39,  399  ;  from  Zeit.  chem. 
Ind.  Prag.y  1902,  6  pp.). — Graphite  from  Tresne,  in  Moravia  :  I,  light 
grey,  scaly ;  II,  dark  grey,  finely  scaly ;  III,  blackish-grey,  compact. 


Water 

Water 

C. 

Ash. 

(at  150°). 

(comb.). 

Total. 

I. 

58*07 

38-45 

1-08 

2-40 

100*00 

II. 

49*04 

46-33 

1*96 

2*67 

100*00 

III. 

33*63 

62-40 

1*77 

2*20 

100*00 

Nigrine  {V)  occurring 
Bohemia,  gave  : 

in  orthoclase  at 

Polanka,  near 

Chrudim, 

TiOs. 

Si02. 

Fe203. 

FeO. 

MgO. 

Total. 

Sp.  gr. 

70-05 

0-76 

28*30 

0*62 

0*12 

99*86 

4-48 

L.  J.  S. 

Composition  of  Fiedlerite.  August  B.  de  Schulten  ( Compt . 
rend .,  1905,  140,  315 — >316). — The  mineral  fiedlerite,  found  in  1887 
as  crystals  in  the  ancient  lead  slags  of  Laurion,  in  Greece,  has  not 
hitherto  been  analysed.  Analysis  of  colourless  crystals  gave  the 
following  results  : 

PbO.  Pb.  Cl.  H20.  Total.  Sp.  gr. 

29-02  51-01  17*48  2*33  99*84  5*88 

The  formula  Pb0,2PbCl2,H20  shows  the  relation  of  fiedlerite  to 
laurionite  (Pb0,PbCl2,H20)  and  penfieldite  (PbO,2PbCl2),  which  are 
associated  minerals  in  the  Laurion  slags. 

Fiedlerite,  when  heated,  decrepitates,  becomes  opaque,  and  loses  its 
water  at  150°.  It  is  readily  attacked  by  cold  water,  the  transparent 
crystals  soon  becoming  opaque.  L.  J.  S. 

Salts  from  the  Region  of  Lake  Chad.  H.  Courtet  {Compt. 
rend.,  1905,  140,  316 — 318). — The  African  desert  in  the  neighbour¬ 
hood  of  Lake  Chad  abounds  in  surface  efflorescences  of  alkali  salts. 
The  salts  noticed  are  thenardite  (Na2S04),  sodium  chloride,  and  trona 
(3Na20,4C02,5H20).  L.  J.  S. 

New  Mineral  from  the  Asbestos  Mines  of  the  Lanterna  Valley. 

Luigi  Brugnatelli  {Chem.  Centr .,  1904,  ii,  1754;  from  Rend.  R.  Inst. 
Lombardo  Sci.  Lett.,  35,  869 — 874). — The  new  mineral  has  been  found 
accompanying  a  form  of  peridotite,  closely  approximating  to  dunite. 
It  occurs  in  the  form  of  aggregates  of  small  prisms  imbedded  in  the 
latter,  or  of  a  white,  earthy  substance  covering  the  asbestos  mineral. 
Analysis  gave  : 

MgO.  C02.  H20. 

41*34  22-37  36*29 
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corresponding  with  the  formula  MgC03,Mg(0H)2,3H20 ;  sp.  gr.  at 
16°  2 ‘028,  hardness  2 — 3;  it  appears  to  be  monoclinic.  The  name 
artinite  has  been  given  to  it.  H.  M.  D. 


Triplite  from  a  New  Swedish  Locality.  Ivar  Nordenskjold 
( Zeit .  Kryst.  Min.,  1904,  39,  390;  from  Geol.  For.  Fork.,  Stockholm , 
1902,  24,  412 — 414). — Triplite  occurs  in  the  quartz  of  a  pegmatite- 
vein  which  is  worked  for  felspar  near  the  lake  Lilia  Elgsjon,  in  the 
parish  Krokek,  Government  of  Linkoping.  It  is  brown  in  colour  and 
has  the  usual  characters  of  triplite ;  analysis  gave  : 

P2O5.  F.  MnO.  FeO.  Fe203.  MgO.  CaO,  A1203. 

32*05  8*72  35*23  18*43  2*38  4*46  2*10  0*37 


Na20.  Si02.  HaO.  Total  (less  O  for  F). 

0*31  0*18  0*10  100*66 


L.  J.  S. 

Artificial  Production  of  Hopeite.  August  B.  de  Schulten 
(Bull.  Soc.  fran Min.,  1904,  27,  100 — 103). — Small  crystals  of 
hopeite  (Zn3P208,4H20)  are  obtained  by  mixing  solutions  of  zinc 
sulphate  and  disodium  hydrogen  phosphate,  and  by  other  methods. 
Larger  crystals,  suitable  for  the  determination  of  the  crystallographic 
and  optical  constants,  were  obtained  by  the  following  method  :  zinc 
phosphate,  precipitated  from  solutions  of  zinc  sulphate  (45  grams 
ZnS04,7H20  in  0*5  litre)  and  disodium  hydrogen  phosphate  (37  grams 
HNa2P04,12H20  in  0*5  litre),  is  dissolved  in  a  slight  excess  of 
sulphuric  acid,  the  solution  heated  on  a  water-bath,  and  ammonia 
solution  (3  :  100)  added  drop  by  drop ;  at  the  end  of  eight  days, 
brilliant  and  limpid  crystals,  4*4  mm.  in  length,  were  formed.  The 
crystals  are  orthorhombic  and  have  the  characters  of  the  natural 
mineral;  sp.  gr.  3*109.  L.  J  S. 

Artificial  Production  of  Barium-  and  Strontium-haidinger- 
ite.  August  B.  de  Schulten  (Bull.  Soc.  fran$.  Min.,  1904,  27, 
104 — 109). — Crystals  of  the  compounds  HBaAs04,H20  and 
HSrAs04,H20  were  obtained  by  a  method  similar  to  that  described  in 
the  preceding  abstract.  The  crystals  of  both  are  orthorhombic  and 
isomorphous  with  the  mineral  haidingerite  (HCaAs04,H20)  (compare 
Abstr.,  1904,  ii,  492).  L.  J.  S. 

Artificial  Production  of  Barium-,  Lead-,  and  Strontium- 
monetite,  and  of  Arsenated  Monetites.  August  B.  de  Schulten 
(Bull.  Soc.  fran Min.,  1904,  27,  109 — 123). — By  the  methods 
described  in  the  preceding  abstracts,  crystals  of  the  following  com¬ 
pounds,  isomorphous  with  the  triclinic  monetite  (HCaP04),  were 
obtained,  each  of  which  is  described  crystallographically  :  HBaP04 
(orthorhombic),  HPbP04  (monoclinic),  HSrP04  (orthorhombic), 
HSrAs04  (triclinic),  and  HPbAs04  (monoclinic).  L.  J.  S. 
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Artificial  Production  of  Hureaulit©  and  Cadmium-hureau- 
lite.  August  B.  de  Schulten  (Bull.  Soc.  franq.  Min.,  1904,  27, 
123 — 129).— Monoclinic  crystals  of  hureaulite  (H2Mn3P208,4H90) 
and  of  the  corresponding  cadmium  compound  were  obtained  by  the 
method  described  in  the  preceding  abstracts.  L.  J.  S. 

Artificial  Production  by  a  Wet  Method  of  Anhydrous 
Chromates  of  Barium,  Lead,  and  Strontium.  August  B.  de 
Schulten  (Bull.  Soc.  franq.  Min.,  1904,  27,  129 — 137). — Crystals, 
1’2  mm.  in  length,  of  crocoite  (PbCr04)  were  obtained  by  adding  a 
solution  of  potassium  dichromate  drop  by  drop  to  a  warm  solution  of 
lead  nitrate  with  concentrated  nitric  acid.  Crystals  of  barium 
chromate  (BaCr04),  which  are  orthorhombic  and  isomorplious  with 
barytes,  were  obtained  in  a  similar  manner.  Strontium  chromate, 
being  more  soluble  than  the  corresponding  lead  and  barium  chromates, 
is  more  difficult  to  obtain  in  measurable  crystals,  which  are  monoclinic 
and  isomorphous  with  crocoite  the  following  method  was  successful : 
ammonia  was  added  drop  by  drop  for  a  period  of  thirty  days  to  a 
warm  solution  of  strontium  nitrate  and  potassium  dichromate. 

L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  XXXIX.  Tempera¬ 
tures  of  Transformation  below  25°.  Jacobus  H.  van’t  Hoff  and 
Wilhelm  Meyerhoffer  (Sitzungsber.  K.  A  had.  Wiss.  Berlin ,  1904, 
1418 — 1421.  Compare  Abstr.,  1904,  ii,  492). — The  temperature  at 
which  Glauber's  salt  is  transformed  into  thenardite  is  normally  32*4°, 
but  in  presence  of  other  salts  the  temperature  is  lower.  Thus  in 
presence  of  sodium  chloride  the  transformation  occurs  at  17 ‘9°,  in 
presence  of  sodium  chloride  +  glaserite  at  16 ’3°,  in  presence  of  sodium 
chloride  +  blodite  at  15*3°,  in  presence  of  sodium  chloride  +  glaserite 
+  blodite  at  13*7°.  Other  components  besides  thenardite  that  dis¬ 
appear  as  the  temperature  falls  are  magnesium  sulphate  hexahydrate 
at  13°,  kieserite  at  18°,  leonite  at  18°,  and  blodite  at  4*5°. 

J.  C.  P. 

Origin  of  Sodalite  in  Syenites.  Stanislaus  J.  Thugutt  (Centr. 
Min.,  1905,  86—89). — The  sodalite  of  sodalite-syenites  has  been  con¬ 
sidered  by  some  authors  to  be  of  primary,  and  by  others  of  secondary 
origin.  It  is  pointed  out  that  both  sodalite  and  ultramarine  (which  is 
proved  to  be  present  in  both  blue  and  white  sodalite)  have  been 
artificially  prepared  only  by  fusion,  and  that  various  attempts  to 
obtain  them  by  a  wet  method  have  been  unsuccessful ;  further, 
sodalite  is  readily  decomposed  by  water  and  aqueous  solutions 
(Abstr.,  1895,  ii,  358).  These  facts  are  taken  to  prove  that  sodalite 
is  always  an  original  mineral  of  igneous  origin.  L.  J.  S. 

[Meerschaum  and  Jarosite.]  Frantisek  Kovar  (Zeit.  Kryst. 
Min.,  1904,  39,  400j  from  Progr .  d .  cechosl.  Handels,  akad.  Prag ., 
1903,  13  pp.). — A  finely  fibrous  to  compact,  pale  yellow  mineral, 
occurring  in  crevices  in  a  felspar-hornblende-rock  in  western  Moravia, 
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was  shown  on  analysis  to  have  the  composition  of  meerschaum 

(H4Mg2Si.,O10) : 

H20 

Si02.  MgO.  CaO.  MnO.  A1203.  Fe203.  (comb.).*  C02.  Total. 

57*77  25 '03  0*87  0*64  2*74  1*24  11*74  trace  100*00 

#  8*49  per  cent,  of  hygroscopic  water  deducted. 

Jarosite,  as  an  ochre-yellow  encrustation  on  haematite  from  Sichotfn, 
in  Moravia,  gave  : 

Fe203.  A1203.  CaO.  K20.  Na20.  S03.  H20.  Insol.  Total. 

51*05  0*40  0*46  7 '50  0*28  29*40  1008  10*88  100*57 

L.  J.  S. 

Titanolivine  from  Val  Malenco,  Lombardy.  Luigi  Brugna- 
telli  ( Zeit .  Kryst.  Min .,  1904,  39,  209 — 219). — Nodules  and  veins  of 
titanolivine  occur  with  olivine,  antigorite,  magnetite,  &c.,  in  the 
serpentine-schists  at  several  spots  in  the  neighbourhood  of  Chiesa. 
It  is  a  deep  cherry-red  in  colour  and  resembles  garnet  in  appearance  ; 
sp.  gr.  3*20 — 3*26.  The  optical  characters  of  the  material  point  to 
monoclinic  symmetry,  as  previously  suggested  for  the  mineral  by 
Lacroix.  It  is  sometimes  twinned,  and  is  frequently  regularly  inter- 
grown  with  olivine.  The  mineral  offers  more  resistance  to  weathering 
than  does  the  associated  olivine,  but  the  products  of  decomposition, 
namely,  antigorite  and  a  colourless  diopside,  are  the  same  for  both. 
Analysis  by  G.  Anelli  gave  : 

Si02.  Ti02.  MgO.  FeO.  MnO.  Fe203.  F.  H20.  Total. 

36 '86  4  78  45*50  10 '05  trace  1*08  trace  1*57  99*84 

The  ratios  (Si,Ti)02 :  B/O  :  H20=  1*06  :  2  :  0*14  are  almost  identical 
with  those  obtained  by  Damour  for  the  mineral  from  the  Tyrol  and 
Switzerland.  Water  is  given  off  only  at  a  high  temperature.  Titan¬ 
olivine  thus  appears  to  be  a  distinct  mineral  species,  and  to  be  related 
to  olivine  as  clinohumite  is  to  humite.  L.  J,  S. 

[Hornblende  from  Bohemia.]  By  Heinrich  L.  Barvir  (Zeit, 
Kryst.  Min.,  1904,  39,  398  ;  from  Abh.  bohm.  Akad .,  1902,  No.  22). — 
In  a  paper  on  the  chemical  relations  of  some  rocks  from  Eule,  the 
following  analysis  is  given  of  a  hornblende,  which  was  isolated  from 

the  granite  of  Zampach,  near  Eule : 


Si02. 

Ti02. 

A1203.  F  e203. 

FeO. 

MnO. 

CaO. 

44*16 

trace 

8*54  8*17 

14*23 

0*48 

10*05 

h2o  h2o 

MgO. 

(hygros.).  (ignition). 

Total. 

Sp.  gr. 

10*39 

0*58  1*59 

99*51 

3*19 

L.  J.  S. 

[Chrysocolla  from  Western  Australia.]  Edward  S.  Simpson 
(Rep.  Dep.  Mines ,  W.  Austr .,  for  1903,  1904,  p.  143). — A  supposed 
occurrence  of  turquoise  with  copper  and  gold  ores  has  been  reported 


MINERALOGICAL  CHEMISTRY. 


177 


from  the  Murchison  district.  Although  of  a  brilliant  colour  like 
turquoise,  the  mineral  is  shown  by  the  following  analysis  to  be 
chrysocolla,  and  not  turquoise  : 

H20  H20  (ig- 

Si02.  CuO.  FeO,  MgO.  AI203.  P205.  at  100°.  nition).  Total. 

39*90  43*36  0*65  trace  nil  nil  9*36  7*42  100*69 

The  report  includes  various  other  mineralogical  notes,  and  analyses 
of  gypsum,  diatomite,  clay,  and  chalk.  L.  J.  S. 

[Alteration  Product  of  Topaz.]  A.  Krej^I  ( Zeit .  Kryst.  Min ., 
1904,  39,  399;  from  Sitz-ber.  k.  bohm.  Ges.  Wiss .,  1902,  No.  xxxv, 
7  pp.). — The  minerals  beryl,  tourmaline,  andalusite,  and  topaz  from 
Pisek,  in  Bohemia,  are  described.  The  alteration  product  of  the  topaz 
is  proved  by  the  following  analysis,  by  F.  KovAr,  to  be  compact 
muscovite. 

Si02.  F.  Fe203.  A1203.  MnO.  CaO.  MgO.  K20.  Na20.  H20.  Total.  Sp.  gr. 
47*71  0*17  2*87  33*61  1*10  trace  1*04  8  12  0*84  5*11  100*57  2*45 

L.  J.  S. 

[Naegite,  a  New  Mineral,]  Tsunashiro  Wad  a  (. Minerals  of 
Japan,  Tokyo ,  1904). — This  book  contains  a  description  of  all  the 
mineral  species  found  in  Japan,  with  notes  on  their  modes  of  occurrence 
and  localities,  and  is  an  extension  of  the  paper  by  K.  Jimbo  (Abstr., 
1900,  ii,  87).  Numerous  analyses  which  have  hitherto  not  appeared 
in  a  European  language,  are  quoted,  and  a  new  species,  naegite ,  is 
described. 

The  new  mineral  is  found  with  fergusonite  in  the  alluvial  tin 
washings  at  Naegi,  near  Takayama,  in  the  province  Mino,  as  green  to 
brown  spheroidal  aggregates  with  indistinct  crystals  on  the  surface. 
The  crystals  are  tabular  or  prismatic  in  habit,  and  appear  to  be 
tetragonal  with  the  pyramid  angle  (111):  (Ill)  about  56^°,  which 
is  near  that  of  zircon.  Under  the  microscope,  the  mineral  is  grass- 
green  and  transparent,  and  is  sometimes  optically  birefringent,  but 
more  often  isotropic.  Hardness  7J;  sp.  gr.  4*09.  It  is  pronouncedly 
radioactive.  Analysis  by  T.  Tamura  gave  : 

Si02.  U02.  Th02.  Ta205.  Nb205.  Ce02.  Fe203.  CaO.  MgO.  H20.  Total. 

34*89  28*27  16*50  7*00  4*10  1*59  1*60  1*71  0*57  3*12  99*35 

The  mineral  is  thus  mainly  a  silicate  of  uranium  and  thorium,  and 
is  considered  to  be  isomorphous  with  zircon  and  thorite  [but  it  is 

to  be  noted  that  the  composition  deviates  very  considerably  from  that 

of  an  orthosilicate].  L.  J.  S. 

Beckelite,  a  Calcium  Cero-lanthano-didymo-silicate.  Jozef 
Morozewicz  {Bull.  Acad.  Sci.  Cracovie ,  1905,  annee  1904,  485 — 492). — 
The  new  mineral  occurs  as  an  accessory  constituent  of  a  dyke-rock  com¬ 
posed  of  nephelite,  albite,  segirite  and  magnetite,  which  is  associated 
with  the  mariupolite  (Abstr.,  1902,  ii,  668)  and  elseolite-syenites  of  the 
Mariupol  district  on  the  Sea  of  Azov,  Russia.  The  wax-yellow  grains 

you  bxxxvm.  ii,  13 


178 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


and  octahedral  or  rhombic-dodecahedral  crystals,  which  measure  up  to 
^  cm.  across,  resemble  pyrochlore  in  general  appearance  and  physical 
characters,  but  have  a  cubic  instead  of  an  octahedral  cleavage. 
Sp.  gr.  4*15  ;  hardness  5.  The  mineral  is  readily  decomposed  by 
acids  with  separation  of  silica.  Chemically,  it  is  quite  distinct  from 
pyrochlore,  containing  no  niobium,  titanium,  or  fluorine.  Analysis 
gave  : 

Si02.  A1203.  Fe203.  Zr02.  Y203,Er203.  Ce203.  La203.  Di203. 

1713  0*30  trace  2*50  2*80  2810  13*60  18  00 

Loss  on 

Mn203.  CaO.  MgO.  K20.  Na20.  ignition.  Total. 

0*07  15*46  trace  0*39  0*78  0*99  100*13 

The  formula  is  Ca3(Ce,La,Di,Y)4(Si,Zr)3015,  which,  written  as 
Ca3R2Si3012,R20g,  shows  a  relation  to  garnet,  with  rare  earths  in 
place  of  alumina,  and  an  analogy  to  calcium  alumino-silicate. 

L.  J.  S. 

Orbicular  Gabbro  from  California.  Andrew  C.  Lawson  [Bull. 
Dept.  Geol.  Univ.  California,  1904,  3,  383 — 396). — A  petrological 
description  is  given  of  the  various  facies  of  an  outcrop  of  gabbro  at 
Dehesa,  San  Diego  Co.  The  normal  type  is  a  coarse-grained  horn- 
blende-gabbro  with  olivine  and  hypersthene.  The  spheroids  of  the 
orbicular  type  measure  about  6  cm.  across,  and  consist  of  a  core  of 
felspar  surrounded  by  concentric  shells  of  radially  crystallised  olivine 
and  felspar.  Analysis  of  the  spheroids  gave  the  results  under  I  (by 
J.  W.  Howson),  and  of  the  felspar  (anorthite)  isolated  from  them 
the  results  under  II  (by  W.  T.  Schaller)  : 


Si02. 

Ai203. 

FeO. 

MgO. 

CaO. 

Na20. 

k2o. 

Total. 

40-08 

22*86 

11*96 

12*40 

11*41 

1*26 

0*38 

100*35 

44*39 

36*55 

trace 

nil 

18*67 

0*83 

— 

100*44 

L.  J.  8. 
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Physiological  Chemistry. 


The  Power  of  Human  Blood  to  Decompose  Hydrogen 
Peroxide.  Hermann  Silbergleit  and  Max  Mosse  ( Chem .  Centr 
1905,  i,  268 — 269;  from  Beitr.  klin.  Med.  Festschrift,  1904). — The  same 
amount  of  hydrogen  peroxide  is  decomposed  in  the  same  time  by 
the  same  amount  of  blood  from  healthy  people  with  the  normal  amount 
of  haemoglobin  and  corpuscles.  The  catalytic  power  of  the  blood  runs 
parallel  with  the  number  of  corpuscles.  W.  D.  H. 

Peptic  and  Tryptic  Digestion  of  Proteids.  II.  D.  Lawroff 
(Ze it.  physiol.  Chem.,  1905,  43,  447 — 463). — The  prolonged  action  of 
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0  5  per  cent,  hydrochloric  acid  leads  to  the  formation,  only  more 
slovvJy,  of  the  same  products  as  those  formed  during  peptic  digestion. 
The  experiments  were  mainly  performed  with  gelatin  and  haemoglobin. 

W.  D.  H. 

Pancreas  and  Glycolysis.  Richard  Claus  and  Gustav  Embden 
( Beitr .  chem.  Physiol .  Path .,  1905,  6,  214 — 231.  Compare  Cohnheim, 
Abstr.,  1903,  ii,  738  ;  1904,  ii,  675). — Polemical,  mainly  against 
Cohnheim’s  view  that  the  pancreas  exercises  posver  in  promoting 
colysis  in  muscle.  CohnheinTs  results  are  not  confirmed. 

W.  D.  H. 

Physiology  of  Mollusca.  I.  Lafayette  B.  Mendel  and  Harold  C. 
Bradley  (Amer.  J.  Physiol .,  1905,  13,  17 — 29). — Digestion  in 
Sycotypus  is  effected  by  the  salivary  glands  and  the  hepato-pancreas. 
The  former  histologically  resemble  those  of  higher  animals ;  their 
secretion  contains  mucin  and  a  proteolytic  enzyme  which  normally 
acts  in  the  cold  and  in  solutions  which  are  neutral  or  amphoteric ;  it 
closely  resembles  trypsin.  The  liver  or  hepato-pancreas  contains  an 
amylase,  invertase,  and  lipase.  Digestion  occurs  in  the  stomach  and  in 
the  hepatic  ducts ;  absorption  occurs  in  the  same  situations. 

W.  D.  H. 

Movements  of  the  Alimentary  Canal  after  Section  of 
Nerves.  W.  B.  Cannon  ( Proc .  Amer .  Physiol.  Soc.,  1904,  xxii ;  Amer. 
J.  Physiol .,  13). — X-Ray  observations  were  made  on  the  movements  of 
the  food  mixed  with  bismuth  subnitrate.  After  vagu  ssection,  there  is 
stasis  in  the  oesophagus,  and  the  advance  from  the  stomach  is  a  little 
slowed,  but  almost  normal.  Stomach  and  intestinal  movements  also 
continue  after  cutting  the  splanchnics.  The  stomach  movements  are 
inhibited  by  distress  in  both  conditions.  The  difference  in  the  rate  of 
discharge  of  carbohydrates  and  proteids  was  also  preserved  in  both  con¬ 
ditions.  W.  D.  H. 

Carbohydrate  Combustion  in  the  Animal  Organism.  Julius 
Stoklasa  ( Ber .,  1905,  38,  664 — 670.  Compare  Stoklasa  and  Czerny, 
Abstr.,  1903,  ii,  320,  and  1904,  i,  275). — It  is  shovrn  that  the  crude 
enzymes  obtained  from  previously  frozen  muscles  possess  practically  no 
activity  as  compared  with  the  enzymes  separated  from  the  same  parts 
when  fresh  and  unfrozen.  Special  experiments  were  made  to  show  that 
the  fermentative  action  is  not  due  to  bacteria  as  suggested  by  Cohnheim 
(this  vol.,  ii,  675).  Experiments,  which  will  be  described  later  in  detail, 
have  shown  that  in  the  decomposition  in  presence  of  air  of  carbohydrates 
by  the  enzymes  of  muscle  extract,  in  addition  to  lactic  acid,  alcohol, 
and  carbon  dioxide,  there  are  formed  acetic  acid,  a  little  formic  acid, 
and  hydrogen.  A  hypothetical  scheme  of  the  degradation  of  dextrose 
by  the  enzymes  in  question  is  appended.  W.  A.  D. 

Physiological  Economy  in  Nutrition.  Russell  H.  Chittenden 
(published  in  book  form,  1904,  1 — 478,  New  York). — A  full  account 
of  experiments  carried  out  on  the  author’s  own  person,  on  that  of  his 
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colleagues  and  students,  and  on  soldiers  and  athletes.  Each  experi¬ 
ment  lasted  for  many  months.  The  diet  taken,  the  excreta,  the  body 
weight,  the  general  health,  tests  of  strength,  and  of  mental  sharpness 
are  the  points  mainly  considered.  The  general  conclusion  reached  is 
that  the  proteid  intake  may  be  reduced  to  one-half  or  one- third  of  the 
usually  accepted  standard,  not  only  without  harm,  but  with  great 
advantage  ;  equilibrium  is  maintained,  health  improves,  bodily  and 
mental  vigour  increase.  Modern  diet  is  condemned  as  not  merely  uselessly 
excessive,  but  positively  harmful.  The  importance  of  the  question, 
and  of  the  results  attained,  can  hardly  be  exaggerated.  W.  D.  H. 

Gelatin  as  a  Substitute  for  Proteid  in  Pood.  J.  R.  Murlin 
(P?'oc.  Amer.  Physiol.  Soc.,  1904,  xxix — xxx ;  Amer.  J.  Physiol. ,  13). — 
In  dogs,  it  is  a  matter  of  indifference  how  much  of  the  proteid-nitrogen 
is  replaced  by  gelatin-nitrogen  up  to  one-half  of  the  starvation  require¬ 
ment.  Even  if  two-thirds  is  replaced,  equilibrium  is  maintained 
provided  the  carbohydrate  amounts  to  one- half  to  two- thirds  of  the 
calorific  requirement.  Corresponding  results  were  obtained  in  man. 

W.  D.  H. 

Proteid  Synthesis  in  the  Animal  Body.  Valdemar  Henriques 
and  C.  Hansen  ( Zeit .  'physiol .  Ckem .,  1905,  43,  417 — 446). — From 
experiments  on  rats,  it  was  found  that  the  products  of  decomposition 
of  casein  formed  by  acids  will  not  maintain  the  body  in  nitrogenous 
equilibrium,  even  if  given  in  large  quantities,  but  that  if  the  products 
are  obtained  by  means  of  proteolysis  by  trypsin  and  erepsin,  nitro¬ 
genous  equilibrium  is  maintained,  or  nitrogen  may  even  increase. 
The  same  is  true  for  the  products  of  tryptic  digestion,  which  are  not 
precipitable  by  phosphotungstic  acid  (monoamino-acids),  and  for  those 
products  which  are  soluble  in  warm  96  per  cent,  alcohol.  The  products 
which  are  insoluble  in  alcohol  do  not  possess  this  property. 

W.  D.  H. 

Influence  of  Carbohydrate  Diet  on  the  Composition  of 
the  Child.  Franz  Steinitz  and  Richard  Weigert  (Beitr.  chem. 
Physiol.  Path .,  1905,  6,  206 — 213). — An  opportunity  arose  of  making 
analyses  of  four  infants  who  had  died  from  malnutrition,  due  to  an 
excess  of  carbohydrate  in  the  food.  The  analyses  bring  out  a  low 
percentage  of  water  and  salts,  and  a  high  percentage  of  fat. 

W.  D.  H. 

Effect  of  Blood  on  the  Kidney.  Torald  Sollmann  {Proc.  Amer . 
Physiol.  Soc.,  1904,  xxxi ;  Amer,  J.  Physiol .,  13). — Viscid  solutions  of 
egg-white  and  gum  acacia  markedly  decrease  vein  and  ureter  flow  and 
kidney  volume.  Dilute  defibrinated  blood  produces  the  same  effect 
several  days  after  excision.  If  freshly  excised  kidneys  are  used,  the 
vein-flow  is  increased  ;  the  dilator  effect  is  also  produced  by  blood 
saturated  with  carbon  monoxide,  by  blood  laked  at  63°,  and  by  serum  ; 
it  is  destroyed  by  coagulating  the  proteids.  The  effects,  however, 
vary  with  different  kidneys  and  different  samples  of  blood.  Hydro- 
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cyanic  acid  is  also  a  dilator  ;  so  also  is  adrenaline  under  certain  con¬ 
ditions.  W.  D.  H. 

Effects  of  Isotonic  Solutions  on  the  Kidney.  Torald  Sollmann 
( Proc .  Amer.  Physiol.  Soc .,  1904,  xxx  ;  Amer.  J.  Physiol .,  13). — Excised 
kidneys  were  perfused  with  solutions  isotonic  with  1  per  cent,  sodium 
chloride  solution.  Cane  sugar  and  dextrose  cause  very  slight  changes. 
Alcohol  and  urea  diminish  the  vein  and  ureter  flow  and  the  kidney 
volume ;  they  penetrate  the  cells.  In  regard  to  cations,  barium, 
calcium,  and  hydrogen  produce  the  same  effect ;  magnesium  increases 
both  flows ;  potassium  and  ammonium  have  little  or  no  effect.  In 
regard  to  anions,  sulphate  and  citrate  increase,  and  hydroxide,  carbon¬ 
ate,  and  hydrogen  carbonate  lessen  the  flow.  Ail  these  effects  are 
removable  by  subsequent  perfusion  with  sodium  chloride.  Locke’s 
solution  ( minus  the  sugar)  causes  a  slight  increase  of  ureter  flow, 
without  changes  in  the  venous  flow  or  kidney  volume.  These  effects 
can  be  produced  several  days  after  excision.  W.  D.  H. 

Rat©  of  Absorption  from  Intra-muscular  Tissue.  S.  J.  Meltzer 
and  John  Auer  {Proc.  Amer .  Physiol.  Soc.,  1904,  xxxii — xxxiii ;  Amer. 
J.  Physiol.,  13). — Absorption  from  the  intra-muscular  tissue  is  incom¬ 
parably  more  rapid  and  efficient  than  from  the  subcutaneous  tissue. 

W.  D.  H. 

Alcohol  in  Animal  Organs.  Maurice  Nicloux  {Zeit.  physiol. 
Chem.,  1905,  43,  476.  Compare  Abstr.,  1904,  ii,  595).— Landsberg 
(Abstr.,  1904,  ii,  499)  has  confirmed  in  the  main  the  author’s  previous 
results  by  his  method.  The  present  communication  relates  to  some 
details  in  technique.  W.  D.  H. 

Physiology  of  Glycogen.  Wera  Adamoff  {Zeit.  Biol.,  1905,  46, 
281 — 301). — Chickens  just  out  of  the  shell  contain  little  or  no  glyco¬ 
gen.  Four  days  later,  the  glycogen  begins  to  increase.  New-born 
rabbits  yield  4*36  grams  of  sugar  from  glycogen  per  kilo,  of  body 
weight ;  this  amount  is  small  compared  to  that  in  well-fed  adult 
dogs.  The  human  liver  from  later  foetal  periods  contains  glycogen, 
but  not  more  than  is  obtainable  from  an  adult  animal  in  a  state  of 
inanition.  A  bundance  of  glycogen  is  therefore  not  a  characteristic  of 
embryonic  tissues.  The  energy  of  growth  and  amount  of  glycogen 
are  not  related.  W.  D.  H. 

Lactic  Acids  in  the  Animal  Organism.  G.  Moriya  {Zeit. 
physiol.  Chem.,  1905,  43,  397 — 401). — The  statement  is  generally 
made  on  the  authority  of  W.  Muller  {Annalen,  1857,  103,  152)  and 
of  Gscheidlen  {PfliigePs  Archiv,  1874,  8, 178)  that  the  lactic  acid  ob¬ 
tained  from  the  brain  is  not  sarcolactic  acid,  but  fermentation  lactic 
acid.  This,  however,  is  incorrect;  the  acid  present  is  sarcolactic  or 
cZ-lactic  acid  as  in  other  organs.  It  was  identified  not  only  in  the 
brain  of  several  kinds  of  animals,  but  also  in  lymph  glands,  kidneys, 
thymus,  spleen,  pancreas,  and  thyroid.  W.  D.  H. 
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Para-lactic  Acid.  Arthur  R.  Mandel  ( Proc .  Amer.  Physiol .  Soc., 

1904,  xvi;  Amer.  J.  Physiol. ,13). — After  producing  phloridzin  diabetes 
in  a  fasting  dog  poisoned  with  phosphorus,  the  urine  reaction  changes 
from  ammoniacal  to  acid  (Lusk).  It  seemed  possible  that  lactic  acid, 
which  is  produced  in  phosphorus  poisoning,  and  is  probably  the  cause 
of  the  excess  of  ammonia  in  the  urine,  might  be  derived  as  a  cleavage 
product  of  sugar  which  originates  from  proteid.  If  this  is  so,  no 
lactic  acid  should  be  formed  in  diabetes,  even  although  phosphorus 
poisoning  is  present.  This  is  the  case  ;  the  blood  and  urine  of  a  fast¬ 
ing  dog  poisoned  with  phosphorus  contained  lactic  acid  ;  this  disappears 
when  diabetes  is  induced  by  phloridzin. 

Ingestion  of  fermentation  lactic  acid  in  diabetes  leads  to  a  slight 
reduction  of  proteid  metabolism,  and  therefore  of  sugar  output.  A 
synthesis  of  a  small  quantity  of  lactic  acid  into  sugar  also  seems  to 
occur.  W.  D.  H. 

Origin  of  Creatinine.  Waldemar  Koch  (Proc.  Amer.  Physiol. 
Soc.,  1904,  xix  ;  Amer.  J.  Physiol.,  13). — The  relation  of  the  methyl 
groups  of  lecithin  to  that  of  creatinine  suggested  feeding  experiments 
with  lecithin  added  to  a  creatine-free  diet ;  the  amount  of  lecithin  given 
varied  from  0'5  to  7  grams  a  day,  but  the  amount  of  creatinine  only 
varied  slightly.  Excess  of  lecithin  is  probably  stored,  for  it  does  not 
appear  in  the  faeces.  Another  factor  (proteid  katabolism)  is  involved 
in  supplying  most  of  the  nitrogen  of  the  creatinine  molecule. 

W.  D.  H. 

The  Source  of  Substances  containing  Sulphur  in  Animals. 

Julius  Wohlgemuth  (Zeit.  physiol.  Chem .,  1905,  43,  469 — 475). — 
Cystin  is  regarded  as  a  source  of  the  gaseous  products  hydrogen  sul¬ 
phide,  methyl  mercaptan,  and  ethyl  sulphide,  as  it  is  also  of  taurine 
and  of  sulphates,  non-oxidised  sulphur,  and  sulphites.  The  seat  of 
formation  is  probably  the  intestine.  W.  D.  H. 

Histological  Changes  in  Wool-fibre  by  the  Prolonged 
Action  of  Water.  Chemical  Nature  of  the  Wax  of  Corpses. 

Nazareno  Tarugi  (Gazzetta,  1904,  34,  ii,  469—474). — -The  author  has 
examined  the  woollen  sock  of  a  drowned  man  who  had  remained  under 
water  for  more  than  22  months.  The  boot  had  prevented  the  swell¬ 
ing  of  the  foot,  which  had  taken  up  the  shape  of  the  boot.  The  total 
absence  of  any  part  of  the  sock  outside  the  boot  showed  that  the  con¬ 
tinuous  action  of  the  water  had  completely  destroyed  the  woollen  tissue 
by  slow  oxidation  processes  and  mechanical  action.  The  part  of  the 
sock  inside  the  boot  had  been  kept  intact  by  a  substance  which  had 
filtered  into  the  wool,  and  which  the  author  finds  to  consist  mainly  of 
palmitic  acid.  This  acid  is  formed  by  the  slow  oxidation  of  the  fatty 
substance  of  the  foot.  T.  H.  P. 

Staining  Reactions  of  Animal  Cells.  Max  Mosse  (Chem.  Centr., 

1905,  i,  386  ;  from  Salkowski’s  Festschrift ,  1904). — The  paper  mainly 
treats  of  histological  methods,  and  especially  of  the  different  solu¬ 
bilities  and  staining  reactions  of  nuclein  and  paranuclein  (nucleoli). 
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Acid  dyes  are  stated  to  colour  the  nuclein,  and  ammoniacal  dyes  the 
paranuclein,  best.  Absolute  alcohol  and  then  mercuric  chloride  are  the 
best  indifferent  fixatives.  W.  D.  H. 

Reversal  of  Ciliary  Movement  in  Metazoa.  G.  H.  Parker 
(Amer.  J.  Physiol .,  1905,  13,  1 — 16). — The  reversal  of  the  effective 
stroke  in  the  cilia  of  protozoa  is  well  known.  It  is  rarer  in  metazoa. 
The  present  experiments  were  made  in  the  labial  cilia  of  the  anemone 
Metridium  marginatum .  The  majority  of  the  substances  tried  produce 
no  effect.  Reversal  is  not  produced  by  changes  in  osmotic  pressure,  nor 
by  anions,  but  by  potassium-ions.  The  reversal  observed  with  crab  meat 
juice  depends  on  organic  compounds  of  potassium  ;  if  the  extractives 
are  removed,  crab  meat  has  no  effect. 

Irreversible  cilia  are  probably  not  symmetrical,  in  that  they  consist 
of  a  supporting  elastic  element,  on  one  side  of  which  is  contractile 
material.  W.  D.  H. 

Eck’s  Fistula  in  Dogs.  Philip  B.  Hawk  ( Proc .  Amer.  Physiol . 
Soc .,  1904,  xiv  ;  Amer.  J.  Physiol .,  13). — This  operation  was  success¬ 
fully  performed  in  two  dogs,  who  lived  for  59  and  30  days  respectively. 
The  liver  function  was  much  impaired.  The  dogs  lost  greatly  in  body 
weight,  and  exhibited  ataxy  and  cataleptic  attacks  while  they  lived. 
Feeding  with  sodium  carbamate,  or  injection  of  this  salt  into  the  blood 
stream  of  normal  dogs,  did  not  produce  these  symptoms. 

W.  D.  H. 

Iron  in  Mother's  Milk.  William  Camerer  (Zeit.  Biol.,  1905,  46, 
371). — As  an  addition  to  former  data,  fresh  analyses  are  given  of  a 
specimen  of  human  milk  from  the  third  to  the  twelfth  days  of  lactation. 
In  one  analysis,  100  c.c.  of  milk  contained  21  mg.  of  Fe203,  and  100 
grams  of  ash  contained  6 6 '4  mg.  In  a  second  analysis,  the  numbers 
were  0T3  and  50*2  respectively.  W.  D,  H. 

Formation  of  Acids  by  Enzymes.  J.  E.  Hinkins  (Amer. 
Chem.  J.,  1905,  33,  164 — 167). — A  series  of  experiments  has  been 
made  to  determine  the  action  of  diastase  and  pancreatin  on  solutions 
of  triacetyldextrose  in  presence  of  peptone.  The  results  show  that  in 
each  case  the  solutions  gradually  become  acid.  A  study  was  also  made 
of  the  combined  effect  of  bacteria  and  enzymes  on  the  solution.  It  was 
found  that  when  the  liquids  containing  diastase  or  pancreatin  were 
treated  with  cultures  of  bacteria  taken  from  the  mouths  of  persons 
having  severe  tooth  erosion  and  were  kept  at  37°,  a  larger  amount  of 
acid  was  produced  than  in  the  absence  of  the  bacteria.  It  is  shown 
that  solutions  rendered  acid  by  the  action  of  enzymes  readily  dissolve 
cements  employed  for  tooth  fillings.  It  is  concluded  that  the  abnormal 
increase  in  the  acidity  of  the  saliva  of  persons  suffering  from  tooth 
erosion  is  probably  due  to  the  action  of  enzymes  on  certain  constituents 
of  the  saliva.  E.  G. 

Normal  Urine.  Otto  Folin  (Amer.  J.  Physiol .,  1905,  13, 
45 — 65,  66 — 115). — The  tables  giving  the  composition  of  normal 
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urine  in  most  text-books  are  derived  from  the  old  analyses  of  Parkes, 
and  thus  date  from  a  time  before  the  introduction  of  the  Kjeldahl 
method,  and  before  the  importance  of  the  estimation  of  total  nitrogen 
was  recognised.  Bunge  calls  attention  to  the  fact  that  in  the  voluminous 
literature  on  the  urine  there  is  still  no  record  of  the  complete  analysis 
of  any  one  concrete  sample  of  a  normal  24  hours’  urine.  Hopkins 
points  out  the  importance  of  the  urinary  analysis  being  considered  in 
relation  to  the  diet.  The  first  of  the  present  papers  aims  at  re¬ 
pairing  this  gap  in  statistics,  the  second  deals  with  the  laws  governing 
the  composition  of  normal  urine.  Complete  analyses  are  presented  of 
thirty  urines  from  six  normal  persons,  all  kept  for  seven  days  on  a 
uniform  diet ;  the  urine  in  each  case  was  analysed  for  the  last  five 
days  only  of  the  period.  The  diet  contained  119  grams  of  proteid, 
148  of  fat,  and  225  of  carbohydrate,  that  is,  it  approximates  to  the 
old  Voit  standard.  The  estimations  made  were  of  total  nitrogen, 
urea,  ammonia,  creatinine,  uric  acid,  chlorides,  phosphates,  total 
sulphur,  sulphates  of  both  kinds,  “neutral  sulphur,”  indican,  total 
acidity,  and  mineral  acidity. 

The  final  averages  for  the  24  hours’  urine  are  as  follows  : 


Volume  of  urine 

•  «  • 

...  1430  c.c. 

Total  nitrogen 

16  grams 

Urea... 

29*8 

5  ) 

Urea  nitrogen 

13*9 

Ammonia  nitrogen  . . . 

•  •  » 

0*7 

>> 

Creatinine 

1*55 

Creatinine  nitrogen  ... 

»  •  « 

0*58 

>> 

Uric  acid 

4  11 

0*37 

?) 

Uric  acid  nitrogen  ... 

0*12 

yy 

Undetermined  nitrogen 

0*60 

yy 

The  following  are  the  results  in  percentages  of  total  nitrogen  : 
urea,  87*5;  ammonia,  4*3;  urea  and  ammonia,  9T8  ;  creatinine,  3’6  ; 
uric  acid,  0*8;  undetermined,  3*75. 

The  results  regarding  non-nitrogenous  constituents  are  : 


Total  sulphur  as  S03 
Inorganic  S03 
Ethereal  S03 

“Neutral”  S03 . 

Acidity  ... 

Mineral  acidity  ... 

Organic  acidity  ... 

Total  phosphates ... 

Chlorine  ... 

Indican  (Fehling’s  solution  =  100) 


3‘31  grams. 
2*92 
0*22 
0*17 


617  c.c.  of  N/ 10  solution. 


304 

313 


>) 


3*87  grams  P206. 
6*1  grams 
77 


The  average  weight  of  the  people  investigated  was  63*4  kilos. 

The  numbers  correspond  very  well  to  what  has  hitherto  been  con¬ 
sidered  normal. 

The  question  next  arises,  what  should  be  considered  normal  1  The 
foregoing  can  only  be  considered  normal  on  the  basis  of  Voit’s  normal 
diet. 
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But  there  are  races  of  mankind  who  take  a  very  different  diet,  and 
yet  are  normal.  There  are  individuals  like  vegetarians,  and  those  who 
for  various  reasons  have  reduced  their  diet,  particularly  so  far  as 
proteid  is  concerned,  much  below  the  Yoit  standard ;  they  remain 
normal,  but  their  urine  has  a  very  different  composition.  The  urine 
of  one  such  person  gave  total  nitrogen  4  to  8  grams  ;  urea  nitrogen, 
62  to  80  ;  ammonia  nitrogen,  4*2  to  11*7  ;  creatinine  nitrogen,  5*5  to 
11  1  ;  uric  acid  nitrogen,  1*2  to  2*4;  undetermined,  4*8  to  14*6  per 
cent,  of  total  nitrogen.  The  wide  variations  were  due  to  temporary 
changes  in  the  diet,  but  the  low  urea  value  and  the  higher  values  of 
the  other  nitrogenous  constituents  would  more  accurately  represent 
the  usual  condition  on  the  subject’s  usual  diet. 

What  is  particularly  noticeable  in  such  persons  is  the  comparatively 
low  value  of  the  urea  nitrogen,  and  the  first  law  laid  down  is  that  the 
distribution  of  the  nitrogen  depends  on  the  absolute  amount  of  total 
nitrogen  present.  There  are  similar  differences  in  the  distribution  of 
the  sulphur,  and  a  similar  rule  is  laid  down.  The  amount  of  creatinine 
is  specially  interesting  ;  on  a  nitrogen-rich  diet,  it  only  accounts  for  3*6 
per  cent,  of  the  nitrogen,  whereas  on  a  diet  poor  in  nitrogen  the  urea 
nitrogen  may  sink  to  62  per  cent,  and  the  creatinine  nitrogen  rise  to  11 
per  cent,  of  the  total.  The  absolute  quantity  of  creatinine  excreted  in 
the  same  person  on  both  diets  is  the  same;  there  are  individual  differences 
between  different  people ;  corpulent  people  excrete  less  than  thin  people. 
Creatinine  excretion  is  an  index  of  one  kind  of  proteid  metabolism,  and 
demands  further  study.  Burian  and  Schur  reached  a  very  similar  con¬ 
clusion  regarding  endogenous  purine.  The  conclusion  drawn  from  the 
present  work  regarding  uric  acid  is  that  the  excretion  of  this  substance 
in  reduced  proteid  metabolism  is  diminished,  but  not  nearly  in  pro¬ 
portion  to  the  total  nitrogen,  hence  the  percentage  of  uric  acid 
nitrogen  is  increased.  A  clear  line  of  division  between  endogenous 
and  exogenous  purine,  as  postulated  by  Burian  and  Schur,  was  not 
wholly  confirmed  in  the  present  work.  With  regard  to  ammonia,  the 
following  general  conclusion  is  drawn  :  a  pronounced  reduction  of  the 
total  nitrogen  is  accompanied  by  a  relative  rise  in  ammonia  nitrogen, 
provided  the  food  is  not  such  as  to  yield  an  alkaline  ash  ;  and  further, 
the  absolute  quantity  of  undetermined  nitrogen  increases  under  the 
influence  of  a  diet  poor  in  nitrogen,  but  there  is  a  relative  increase. 

The  only  nitrogenous  substance  which  suffers  a  relative  as  well  as 
an  absolute  decrease  with  nitrogen-poor  food  is  urea ;  the  percentage 
of  urea-nitrogen  in  normal  human  urine,  as  well  as  in  nearly  all 
pathological  urine,  is  often  reduced  to  60  per  cent,  of  the  total.  A 
further  reduction  is  probably  abnormal,  although  that  is  still  unsettled. 

Urinary  indican  is  an  approximate  measure  of  intestinal  putrefac¬ 
tion  ;  the  ethereal  sulphates  are  not  so,  being  only  partly  produced  in 
this  way  ;  they  represent  a  form  of  sulphur  metabolism  which  becomes 
more  prominent  when  the  food  contains  but  little  proteid  ;  the  neutral 
sulphur  is  not  at  all  due  to  processes  similar  to  those  which  give  rise 
to  indican,  but  is  in  the  main  independent  of  the  total  sulphur  and 
of  katabolised  proteid.  Accurate  sulphur  determinations  are,  how¬ 
ever,  at  present  beset  with  errors  of  technique. 

The  volume  of  urine  depends  directly  on  the  amount  of  water  taken 
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in  ;  variations  not  due  to  variations  of  intake  are  related  to  the  reci¬ 
procal  action  of  the  skin.  Provided  the  chloride  intake  is  constant, 
the  chlorine  elimination  varies  with  the  volume  of  the  urine. 

The  phosphates  in  clear  acid  urine  are  all  monobasic  ;  the  acidity  is 
ordinarily  greater  than  the  acidity  of  all  the  phosphates,  the  excess 
being  due  to  free  organic  acids  ;  the  mineral  acidity  decreases,  and 
often  is  a  minus  quantity  on  a  proteid-poor  diet.  The  organic  acids 
do  not  diminish  so  much.  W.  D.  H. 

Urine  of  the  Coyote.  Robert  E.  Swain  ( Amer .  J.  Physiol., 
1905,  13,  30 — 34). — Kynurenic  acid  has  hitherto  been  found  only  in 
dog's  urine  ;  it  is  absent  even  in  the  fox  and  wolf.  It  is,  however, 
present  in  the  urine  of  the  coyote,  an  animal  closely  related  to  the  dog 
and  inhabiting  the  arid  districts  of  N.W.  America.  The  total 
nitrogen  is  36 ’4  grams  per  litre,  most  of  which  is  present  as  urea. 
The  amount  of  kynurenic  acid  is  0*4  gram  per  litre.  A  crystalline 
deposit  found  in  the  urine  was  analysed,  and  the  formula 

C12H904N„,4H20 

assigned  to  it.  Jaffe’s  urocanic  acid  has  the  formula  C12H1204N4,4H20. 
Further  investigation  of  this  new  material  is  promised.  W.  D.  H. 

Acidity  of  Urine.  Heinrich  Dreser  ( Beitr .  chem.  Physiol.  Path., 
1905,  6,  178 — 190). — What  is  termed  the  intensity  of  acidity  is 
regarded  as  an  important  factor  in  the  therapeutic  action  of  urinary 
disinfectants,  such  as  camphoric  and  salicylic  acids.  In  acid  human 
urine,  the  acidity  obtained  by  titration  with  alkali  is  often  twice  or 
thrice  as  great  as  that  reckoned  from  the  amount  of  acid  phosphate. 
The  urinary  acidity  cannot  therefore  depend  on  a  mixture  of  primary 
and  secondary  alkali  phosphates.  W.  J).  H. 

Elimination  of  Creatinine.  Lafayette  B.  Mendel  and 
Oliver  E.  Closson  ( Proc .  Amer.  Physiol.  Soc 1904,  xix — xx  ;  Amer. 
J.  Physiol.,  13). — Data  on  this  question  are  meagre  and  conflicting. 
There  is  a  noteworthy  excretion  of  this  substance  in  vegetarians  and 
those  on  a  low  proteid  diet.  On  a  creatine-free  diet,  there  is  a  tendency 
to  parallelism  between  total  nitrogen  output  and  the  excretion  of 
creatinine.  W.  D.  H. 

Urea  in  Human  Urine.  William  Camerer  {Zeit.  Biol.,  1905, 
46,  322 — 370.  Compare  Abstr.,  1903,  ii,  688). — A  critical  analysis 
of  methods  and  results.  W.  D.  H. 

Bence-Jones  Proteid.  Lugwig  Lindemann  {Chem.  Centr.,  1905, 
i,  269 — 270;  from  Arch.  klin.  Med.,  81,  114 — 118). — A  case  in  which 
this  proteid  occurred  in  the  urine  is  described.  Its  characters  resemble 
those  described  by  others  in  the  main.  It  is  regarded  as  an  albumose. 

W.  D.  H. 

Behaviour  of  ^-Dimethylaminobenzaldehyde  in  Animal 
Metabolism.  Max  Jaffe  {Zeit.  physiol.  Chem.,  1905,  43,  374 — -396). 
— -jo-Dimethylaminobenzaldehyde,  dissolved  in  hydrochloric  acid,  is  a 
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reagent  which  gives  a  red  colour  with  normal  urine ;  this  reaction  is 
increased  in  certain  pathological  cases,  mainly  of  abdominal  disease. 
What  substance  in  urine  gives  the  colour  is  uncertain.  If  the  drug 
itself  is  given  to  rabbits,  it  is  excreted  mainly  in  combination  with 
glycuronic  acid,  but  among  other  substances  found  also  in  the  urine 
are  ^-dimethylaminobenzoic  acid  and  p-methylaminobenzoic  acid. 

W.  D.  H. 


Pigments  originating  from  Scatole  and  the  Scatoxyl 
Question.  Ch.  Porcher  and  Ch.  Hervieux  {J.  Pharm.  Chim .,  1905, 
[vi],  21,  55 — 65.  Compare  Abstr.,  1904,  [ii],  577). — ’The  chromogen 
appearing  in  the  urine,  after  administration  of  scatole,  on  a  milk  diet, 
is,  in  the  authors’  opinion,  a  derivative  of  a  scatoxyl,  probably 
OHMe 

C6H^NH->C0*  *S  n°^  aS  suPPose(^  by  Mail  lard,  indirubin. 

The  colour  due  to  scatole  differs  from  those  due  to  indole  in  its 
insolubility  in  chloroform,  and,  further,  it  is  withdrawn  by  dilute 
alkali  from  the  amyl  alcohol  solution,  being  reproduced  on  acidification. 

G.  D.  L. 


Diabetes  Mellitus.  Graham  Lusk  and  Arthur  R.  Mandel  ( J . 
Amer.  Med.  Assoc.,  July,  1904  ;  Deut.  Archiv.  klin.  Med.,  1904,  81, 
472 — 492). — A  rapidly  fatal  case  of  diabetes  is  recorded.  There  was 
low  acidosis,  and  a  trace  of  albumin  in  the  urine ;  on  a  meat  diet,  the 
dextrose  :  nitrogen  ratio  was  3  65  :  1.  This  is  the  same  as  in 
phloridzin  diabetes  in  dogs,  and  was  unaltered  by  fat  digestion  or 
fat  metabolism.  The  sugar  was  derived  from  proteid  alone.  There 
was  complete  intolerance  for  carbohydrates ;  85  per  cent,  of  starch  and 
80  per  cent,  of  lsevulose  given  being  excreted  as  sugar  in  the  urine. 
Withdrawal  of  carbohydrate  food  had  no  effect  on  urinary  nitrogen. 
Urea  elimination  was  normal.  The  significance  of  the  3*65  : 1  ratio 
in  a  meat  diet  is  very  great.  It  indicates  a  rapidly  fatal  result. 

W.  D.  H. 

Experimental  Diabetes.  Frank  P.  Underhill  {Proc.  Amer. 
Physiol.  Soc.,  1904,  xxxvi ;  Amer.  J.  Physiol.,  13). — Piperidine  causes 
diabetes  and  hyperglyctemia  if  painted  on  the  pancreas,  intraperito- 
neally  or  intravascularly  injected.  This  substance  and  a  number  of 
others,  including  narcotics,  various  alkaloids,  and  possibly  adrenaline, 
appear  to  have  no  particular  influence  on  the  pancreas,  but  probably 
act  on  the  respiratory  centre,  producing  dyspnoea  and  thus  a  diabetic 
condition  secondarily.  W.  D.  H. 

Soaps  in  Certain  Pathological  Conditions.  Oskar  Klotz 
{Proc.  Amer.  Physiol.  jSoc.,  1904,  xxi — xxii ;  Amer.  J.  Physiol.,  13). — 
In  certain  calcareous  deposits,  the  centre  is  composed  of  calcium 
salts ;  the  periphery  contains  potassium,  sodium,  and  ammonium 
soaps.  As  degeneration  continues,  these  are  converted  into  calcium 
soaps,  and  finally  into  calcium  phosphate  and  carbonate.  Soaps  may 
also  be  demonstrated  in  pus,  and  a  calcium  soap  is  formed  during  fat 
necrosis.  W.  D.  H. 
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Behaviour  of  G-uanine  in  the  Rabbit.  Alfred  Schittenhelm 
and  Ernst  Bendix  {Zeit.  physiol.  Chem.,  1905,  43,  365 — 373). — Intra¬ 
venous  or  subcutaneous  injection  of  guanine  dissolved  in  sodium 
hydroxide  leads,  in  rabbits,  to  a  great  increase  of  purine  substances, 
especially  uric  acid,  in  the  urine.  W.  D.  H. 

Action  of  Urotropin  and  Allied  Compounds.  Arthur 
Nicolaier  (Chem.  Centr .,  1905,  i,  283 — 284  )  from  Arch.  klin.  Med.,  81, 
181 — 223). — The  use  of  urotropin  and  a  number  of  similar  compounds 
in  the  treatment  of  bacterial  invasion  of  the  urinary  passages  is 
attributed  to  the  fact  that  in  decomposition  these  substances  yield 
formaldehyde.  Urotropin  methylenecitrate  yields  by  heating  much 
more  formaldehyde  than  urotropin,  but  has  no  stronger  effect  on  the 
urine  than  urotropin  itself.  This  compound  owes  its  therapeutic  effect 
only  to  the  urotropin  it  contains.  Formaldehyde  is  also  a  solvent  of 
uric  acid.  W.  D.  H. 

Ricin.  Thomas  B.  Osborne  and  Lafayette  B.  Mendel  ( Proc . 
Amer.  Physiol.  Soc .,  1904,  xxxii ;  Amer.  J.  Physiol.,  13). — The  castor- 
bean  proteids  were  fractionated  by  neutral  salts  into  portions  with 
great  and  slight  toxicity,  and  ricin  was  prepared  in  a  pure  form.  The 
toxic  preparations  sediment  red  corpuscles ;  this  property  is  lost  when 
the  proteid  is  heated  to  coagulation  point.  Pure  ricin  can  be  kept  for 
months  without  deterioration.  After  administration,  toxic  symptoms 
do  not  occur  until  after  a  latent  period  of  15  hours.  The  toxicity  is 
enormously  diminished  if  ricin  is  given  by  the  alimentary  canal. 

W.  D.  H. 
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Influence  of  Calcium  Sulphate  on  the  Decomposition  of 
Starch  and  Albumin  in  the  Mashing  Process.  Wilhelm 
Winjdisch  and  H.  Boden  ( Chem .  Oentr .,  1905,  i,  305;  from  Woch. 
Brauereiy  21,  775). — Calcium  sulphate  diminishes  the  diastatic  power 
of  malt,  especially  if  previously  weakened  by  high  temperature  or  in 
mashing  or  kiln-drying,  but  does  not  act  on  yeast.  Unfermen table 
decomposition  products  of  starch  are  formed,  but  are  converted  into 
fermentable  forms  by  Mucor  amylomyces  Rouxii ,  whilst  with  yeasts  of 
high  fermenting  power  such  as  Schizosacchcirorriyces  Pombe  no  decrease 
is  caused  by  calcium  sulphate. 

The  nitrogen  content  of  the  wort  is  increased  to  an  extent  depend¬ 
ing  on  the  proportion  of  calcium  sulphate  and  the  temperature, 
commencing  at  20°  and  attaining  a  maximum  at  60°.  The  increase 
in  nitrogen  is  about  one-fifth,  and  is  due  to  degradation  products  of 
albumin,  particularly  to  amino-acids.  Calcium  sulphate  facilitates  the 
action  of  peptase,  and  also  the  coagulation  of  the  proteids. 


G.  D.  L. 
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Contribution  to  Cell  Chemistry.  Victor  C.  Vaughan  (. Proc . 
Amer.  Physiol.  Soc 1904,  xi — xii ;  Amer.  J.  Physiol .,  13). — Bacteria 
are  washed  with  dilute  alcohol  and  extracted  with  alcohol  and  then 
with  ether.  They  are  powdered  and  heated  with  sodium  ethoxide. 
This  splits  the  cells  into  two  portions,  A  and  B.  A  constitutes  about 
a  third  of  the  cell  substance ;  it  is  freely  soluble  in  water  and  in 
alcohol,  gives  the  proteid  reactions,  and  contains  the  intracellular  toxin 
of  the  bacillus.  Animals  treated  with  it  yield  an  antitoxic  serum. 
B  is  insoluble  in  alcohol,  and  animals  treated  with  it  furnish  a 
bacteriolytic,  but  not  an  antitoxic  serum.  W.  D.  H. 

Action  of  Different  Lactic  Ferments  on  Cheese-ripening. 

Ed.  von  Freudenreich  and  J.  Thoni  ( Centr .  Baht.  Par.,  1905,  ii, 
14,  34 — 43). — The  lactic  acid  bacteria  have  the  chief  role  in  cheese¬ 
ripening,  but  it  is  still  uncertain  which  of  them  are  the  most  favour¬ 
able.  As  a  rule,  the  best  cheeses  were  those  which  contained  the 
most  decomposition  products,  and  those  which  most  resembled 
Emmenthaler  cheese  were  found  to  contain  Bacillus  e,  although  Bac.  a 
also  gave  good  results.  Bacterium  lactis  acicli  seems  to  be  necessary. 

When  artificial  rennet  alone  is  employed,  ripening  does  not  go  on 
so  satisfactorily.  The  ripening  is,  however,  normal  when  suitable 
bacteria  are  employed  in  conjunction  with  artificial  rennet,  and  it  is 
probable  that  in  time  this  method  will  be  found  to  be  as  beneficial  as 
in  the  case  of  butter.  N.  H.  J.  M, 

Sensitiveness  of  Putrefactive  and  Lactic  Acid  Bacteria 
towards  Poisons.  Otto  Bahn  {Centr.  Baht.  Par.,  1905,  ii,  14, 
21 — 25). — Putrefactive  bacteria  and  mould  fungi  resist  the  action  of 
poisons  much  more  than  lactic  acid  bacteria,  except  in  the  cases  of 
menthol  and  sodium  benzoate.  Mercuric  chloride,  formalin,  boric 
acid,  and  salicylic  acid  acted  more  strongly  in  boiled  milk,  whilst 
copper  sulphate,  sodium  benzoate,  phenol,  and  menthol  were  more 
active  in  pasteurised  milk.  Formalin  had  very  little  effect  on  mould 
fungi  and  yeast.  1ST.  H.  J.  M. 

Nitrogen-fixing  Bacteria.  Hugo  Fischer  {J.  Landw.,  1905,  53, 
61 — 66). — Out  of  six  soil  samples  from  differently  manured  plots,  only 
two  from  the  plots  which  had  received  lime  were  found  to  contain 
Azotobacter .  The  original  soil  is  a  heavy  loam,  with  only  0T45  per 
cent,  of  lime.  N.  H.  J.  M. 

Presence  and  Distribution  of  Nitrogen-fixing  Bacteria  in 
the  Sea.  Keutner  ( Chem .  Centr.,  1905,  i,  395  ;  from  Wiss.  Meeres- 
unterss.  Abt.  Kiel ,  8). — The  nitrogen-fixing  bacteria  Azotobacter 
chroococcum  and  Clostridium  Pasteurianum  are  widely  distributed  in 
the  ocean.  The  former  still  shows  the  power  of  fixing  nitrogen  in  an 
8  per  cent,  solution  of  sodium  chloride.  The  bacteria  are  found  on 
algge  and  on  plankton  organisms,  and  also  occur  in  many  fresh  waters. 

G.  D.  L. 
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Biochemical  Mechanism  of  the  Fermentation  of  Uric  Acid. 

Celso  Ulpiani  and  M.  Cingolani  ( Gazzetta ,  1904,  34,  ii,  377 — 404. 
Compare  Abstr.,  1904,  ii,  138  and  139). — The  authors’  experiments 
show  that  the  uric  acid  bacterium  only  attacks  and  ferments  sub¬ 
stances  the  molecules  of  which  consist  of  a  three-carbon  atom  chain, of 
which  the  two  outer  carbon  atoms  are  in  the  form  of  carboxyl,  whilst 
the  middle  carbon  atom  can  be  more  or  less  completely  oxidised. 
Fermentation  also  occurs  with  compounds  in  which  this  molecular 
grouping  is  combined  with  the  carbamide  nucleus,  but  in  this  case  the 
oxidation  of  the  three-carbon  atom  chain  is  preceded  by  the  detach¬ 
ment  of  the  carbamide  group,  which  undergoes  no  further  change. 
The  three  acids  derivable  from  the  central  axis  of  the  uric  acid  mole¬ 
cule,  namely,  malonic,  tartronic,  and  mesoxalic  acids,  undergo  ferment¬ 
ation  by  the  uric  acid  bacterium  with  different  degrees  of  rapidity, 
malonic  acid  being  least  readily  destroyed,  and  mesoxalic  acid  most 
readily.  T.  H.  P. 

Hydrogen  Peroxide  in  the  Nascent  State.  Bactericidal 
Action  on  Microbes  in  Water.  Edmond  Bonjean  ( Compt .  rend,, 
1905,  140,  50 — 52.  Compare  Abstr.,  1903,  ii,  319). — The  amount  of 
hydrogen  peroxide  required  to  sterilise  a  litre  of  Seine  water  was  found 
to  be  0  291  gram,  the  time  being  6  hours.  A  much  smaller  amount 
(0*060  gram)  of  nascent  hydrogen  peroxide,  from  calcium  peroxide, 
sterilised  the  water  in  4  hours.  N.  H.  J.  M. 

Action  of  Magnesium  and  of  Magnesia  on  Microbes. 

F.  Dienert  [Compt.  rend,,  1905,  140,  273 — 275.  Compare  Abstr., 
1903,  ii,  447). — The  addition  of  magnesium  to  water  containing  micro¬ 
organisms  (Eberth’s  bacillus  and  Bacillus  coli  communis)  kills  the 
bacteria  after  two  or  three  days,  whilst  pure  magnesia  under  similar 
conditions  has  no  destructive  action  on  the  organisms,  although  its 
presence  in  a  culture  of  the  bacilli  retards  their  growth  ,  if,  however, 
the  oxygen  of  the  air  be  displaced  by  hydrogen  or  a  vacuum  be  made 
over  water  containing  micro-organisms,  it  is  rendered  sterile  in  two  or 
three  days.  M.  A.  W. 

Chemotaxis  of  Isoetes  Spermatozoids.  K.  Shibata  ( Chem . 
Centr.,  1905,  i,  266 — 267  ;  from  Ber.  Deut.  hot.  Ges .,  22,  478). — The 
normal  salts  of  malic  acid  and  its  optical  isomerides  at  concentrations 
of  A/20000  and  upwards  exercise  a  powerful  attraction  on  the  sperm¬ 
atozoids  of  Isoetes,  Normal  succinates,  fumarates,  and  tartrates  act 
similarly,  but  less  powerfully,  whilst  maleic  and  aminosuccinic  acids, 
ethyl  malate,  and  succinimide  are  without  action,  The  sensibility  is 
diminished  by  prior  excitement.  Free  malic  acid  acts  like  the  salts  in 
very  dilute  solution,  but  repulsive  effect  increases  with  increasing 
concentration.  The  “  critical  concentration  ”  at  which  the  attractive 
force  of  a  A/1000  solution  of  sodium  malate  is  just  overcome  is  equi¬ 
valent  for  mineral  acids,  organic  acids  also  actiug  in  proportion  to  the 
number  of  hydrogen  ions.  The  negative  chemotaxis  of  these  ions  is 
thus  shown,  hydroxyl  ions  behaving  similarly.  There  is  an  optimum 
concentration  for  the  malic  ions,  as  also  for  other  di-  and  tri-basic 
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organic  acids,  above  which  the  attraction  begins  to  change  to  a  re¬ 
pulsion.  The  ions  of  various  heavy  metals  cause  a  negative  action. 

Since  the  critical  concentrations  of  alkali  and  alkaline-earth  nitrates 
and  sulphates  are  not  isotonic,  and  since  all  substances,  which  do  not 
act  in  a  negative  sense,  produce  no  repulsion  in  any  concentration,  it 
would  appear  that  there  is  no  osmotaxic  excitability. 

The  sensibility  towards  sodium  malate  is  destroyed  by  ether,  chloro¬ 
form,  or  chloral  hydrate,  and  is  destroyed  or  diminished  by  some 
electrolytes. 

There  appears  with  the  Isoetes  spermatozoids  to  be  phototaxis  along 
with  a  typical  topotaxis.  G.  D.  L. 

Acidity  of  Plant  Roots.  Carlo  Montanari  ( Chem .  Centr.,  1905, 

i,  35  ;  from  Staz.  sper.  agrar.  ital .,  37,  806 — 809.  Compare  Kohn, 

Abstr.,  1899,  ii,  791). — The  coloration  observed  by  Kohn  is  only 
apparent,  and  similar  results  are  obtained  without  roots.  The  redden¬ 
ing  of  litmus  paper  in  contact  with  sugar  beet  roots  is  attributed  to 
diffusion  of  the  root  acid.  N.  H.  J.  M. 

Chlorophyllic  Assimilation  in  Absence  of  Oxygen.  Jean 
Friedel  ( Compt .  rend .,  1905,  140,  169 — 170.  Compare  Abstr.,  1903, 

ii,  171). — Chlorophyllic  assimilation  was  found  to  be  not  appreciably 

altered  by  decreasing  the  amount  of  oxygen  to  2  per  cent.  It  is  now 
shown  that  assimilation  takes  place  when  the  atmosphere  does  not 
contain  any  oxygen  at  all.  When  a  leaf  of  Euonymus  japonicus  was 
exposed  to  light  in  a  tube  containing  carbon  dioxide  (17 '89)  and 
nitrogen  (82T1  per  cent.),  oxygen  was  liberated  and  carbon  dioxide 
was  absorbed.  After  about  6  hours,  the  atmosphere  of  the  tube  con¬ 
tained  0‘48  per  cent,  of  carbon  dioxide,  18'70  per  cent,  of  oxygen,  and 
80 '81  per  cent,  of  nitrogen.  NT.  H.  J.  M. 

Assimilation  of  Carbon  by  Plants.  I.  Supposed  Formation 
of  Formaldehyde.  Giuseppe  Plancher  and  C.  Ravenna  (Atti  R. 
Accad.  Lincei ,  1904,  [v],  13,  ii,  459 — 465). — The  authors  discuss  the 
evidence  which  has  been  brought  forward  in  favour  of  the  preliminary 
formation  of  formaldehyde  in  the  manufacture  of  starch  by  chloro¬ 
phyll-containing  plants.  Experiments  made  on  the  distillation  of 
extracts  of  leaves  give  no  indication  of  the  presence  of  either  free  or 
combined  formaldehyde  in  the  green  tissues  during  the  assimilation. 

T.  H.  P. 

Forcing  Experiments  with  Shrubs  by  means  of  Ether  or 
Chloroform.  O.  Drude,  A.  Neumann,  and  Franz  Ledien  (Bied. 
Centr.,  1905, 34,  33 — 35  ;  from  Zeit.  Obst .  Gartenbau  K.  Sachsen .,  1904). 
— Experiments  with  two  varieties  of  Syringa  kept  for  3  days  at  —  4° 
showed  that  no  accelerating  action  had  taken  place. 

As  regards  the  effect  of  ether,  it  was  found  that  with  a  high  tem¬ 
perature  less  ether  need  be  employed.  A  second  application  of  ether 
was  found  to  be  injurious.  The  favourable  effect  of  ether  ceases  as 
the  end  of  the  year  approaches,  and  by  the  end  of  November  it  may 
even  be  injurious.  Plants  etherised  in  the  spring  and  kept  in  the 
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cold  developed  very  few  or  no  flowers,  owing  to  the  absence  of  the 
necessary  reserve  substances  which  would  have  accumulated  during 
the  period  of  rest  of  which  the  plants  had  been  deprived. 

The  best  amount  of  ether  is  50  grams  per  hectolitre  of  air  ;  75  grams 
are  injurious,  and  100  grams  fatal.  Chloroform  is  uncertain  in  its 
action,  but  gives  good  results  if  carefully  employed.  N.  H.  J.  M. 

Psidium  Guayava  (Djamboe)  Leaves.  A.  Altan  ( Chem .  Centr.y 
1905,  i,  265  ;  from  Pharm.  Post ,  37,  713). — The  leaves  have  the  per- 
centage  composition:  resin,  3T5;  fat,  5 '99;  volatile  oil,  0*365  ; 
chlorophyll,  0*395  ;  tannin,  9*15  ;  mineral  salts,  3*95;  cellulose,  77. 

The  citron-yellow  aromatic  resin  dissolves  easily  in  chloroform, 
ether,  or  alcohol,  melts  at  189°,  and  has  the  iodine  number  115,  acid 
number  89,  and  saponification  number  131.  Alkalis  colour  it  yellow¬ 
ish-red,  and  strong  sulphuric  acid  produces  a  brown  mass.  The  fat  is 
yellowish-green,  has  a  pleasant  aromatic  odour,  and  dissolves  completely 
in  chloroform,  partially  in  ether  or  alcohol;  it  melts  at  235°  and  has 
an  iodine  number  199,  acid  number  95,  and  saponification  number 
137. 

The  greenish-yellow  volatile  oil  contains  eugenol  and  dissolves  in 
chloroform,  ether,  or  alcohol ;  it  boils  at  237°  and  has  a  sp.  gr.  1  069. 
Sulphuric  acid  colours  it  dark  green,  and  bromine  vapour  orange- 
yellow.  The  tannin  forms  a  brown,  amorphous  powder,  soluble  in 
water  and  alcohol,  giving  a  black  precipitate  with  iron  salts  and 
reducing  alkaline  copper  solution  after  boiling  with  dilute  sulphuric 
acid.  Calcium  and  manganese  are  present  in  the  plant  in  combination 
with  phosphoric,  oxalic,  and  malic  acids.  G.  D.  L. 

Lactolase,  an  Enzyme  causing  the  Formation  of  Lactic 
Acid  in  Plant  Cells.  Julius  Stoklasa  (Chem.  Centr .,  1905,  i,  265; 
from  Ber.  Dent.  hot.  Ges .,  22,  460). — The  crude  enzyme  from  the  sap 
of  the  beet-root,  potato,  or  pea  causes  vigorous  alcoholic  fermentation 
and  the  formation  of  lactic  acid  in  dextrose  solutions  in  the  presence 
of  1  to  2  per  cent,  of  toluene.  This  enzyme  causes  the  formation  of 
lactic  acid  during  the  respiration  of  the  above  plants  and  of  the 
cucumber  in  the  absence  of  micro-organisms. 

When  air  has  free  access,  and  when  the  fermentation  of  the  dextrose 
lasts  more  than  24  hours,  hydrogen  is  evolved.  The  alcohol  is  oxidised 
by  an  enzyme  to  acetic  acid,  and  at  the  same  time  formic  acid  is  pro¬ 
duced,  and  gives  hydrogen  and  carbon  dioxide.  This  hydrogen  in  the 
nascent  state  probably  plays  an  important  role  in  carbon  dioxide 
assimilation  by  the  chlorophyll-containing  cells.  G.  D.  L. 

Chemical  Examination  of  Cascara  Bark.  Hooper  A.  D. 
Jowett  (Reprint  from  Amer.  Pharm.  Assoc. >  1904,  1 — 24). — An  examina¬ 
tion  has  been  made  of  two  samples  of  the  bark  of  Rhamnus  purshianus, 
one  of  which  was  comparatively  fresh  whilst  the  other  was  a  com¬ 
mercial  specimen  which  had  been  <  ollected  not  less  than  three  years 
previously.  A  specimen  of  the  bark  of  R.  californicus  was  also 
investigated.  Each  sample  of  bark  gave  practically  the  same 
results,  which  are  summarised  below. 

The  bark  contains  emodin  together  with  a  small  quantity  of  an 
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isomeride  which  melts  at  183°,  but  differs  fromemodin  in  being  soluble 
in  ammonia,  and  is  possibly  identical  with  isoemodin  obtained  from  the 
bark  of  Rhamnus  frangula  (Thorpe  and  Miller,  Trans.,  1892,  61,  6) ; 
its  acetyl  derivative  melts  at  168°.  Dextrose  was  found  in  the  bark, 
and  a  substance  which  on  hydrolysis  with  dilute  sulphuric  acid  yields 
syringic  acid,  but  no  evidence  could  be  obtained  of  the  presence  of 
chrysophanic  acid,  chrysarobin,  or  of  glucosides  yielding,  on  hydrolysis, 
emodin,  chrysophanic  acid,  or  rhamnetin,  Schwabe’s  conclusions  (Abstr., 
1889,  68)  being  thus  confirmed.  Neither  the  “  casearine  ”  of  Le  Prince 
(Compt.  rend .,  1892,  115,  286)  nor  the  “  purshianin  ”  of  Dohme  and 
Engelhardt  (Abstr.,  1898,  ii,  629)  could  be  isolated,  and  there  can  be 
no  doubt  that  these  substances  were  impure  products.  No  substance 
corresponding  with  the  crystalline  material  described  by  Prescott 
( Amer .  J.  Pharm .,  1879,  51,  165)  could  be  obtained  from  the  bark. 

Cascara  bark  contains  about  2  per  cent,  of  a  fat  consisting  of 
rhamnol  arachidate,  arachidic  acid,  and  certain  substances,  probably 
glycerides,  which  on  hydrolysis  furnish  linolic  and  myristic  acids. 
Rhamnol,  C20H34O,  is  identical  with  the  alcohol  obtained  by  Power  and 
Lees  (Abstr.,  1903,  i,  773)  from  the  seeds  of  Brucea  sumatrana  ;  it 
crystallises  in  white  needles,  melts  at  135 — 136°,  has  [a]D  — 31°  in 
chloroform  at  22°,  and  is  readily  soluble  in  ether,  chloroform,  benzene, 
or  hot  alcohol,  and  sparingly  so  in  cold  alcohol,  acetone,  water,  or 
glacial  acetic  acid;  its  acetyl  derivative  melts  at  117°. 

An  enzyme  was  isolated  from  the  bark  which  is  capable  of  effect¬ 
ing  the  hydrolysis  of  amygdalin. 

A  series  of  physiological  experiments  was  carried  out,  the  results  of 
which  indicated  that  the  active  principle  of  the  drug  was  contained 
in  the  product  obtained  by  adding  basic  lead  acetate  to  an  aqueous 
solution  of  the  alcoholic  extract,  which  had  been  previously  treated 
with  lead  acetate  and  filtered,  submitting  the  precipitate  to  the 
action  of  hydrogen  sulphide  and  extracting  the  product  with  ethyl 
acetate.  On  evaporation,  the  ethyl  acetate  solution  yielded  a  dark  red 
residue,  readily  soluble  in  alcohol  or  water,  but  no  crystalline  substance 
could  be  isolated.  E.  G. 

Pigments  of  the  Purple  Pitcher  Plant.  Gustave  M.  Meyer 
and  William  J.  Gies  ( Proc .  Amer .  Physiol.  Socn  1904,  xxxiii — xxxiv; 
Amer.  J.  Physiol .,  13). — Alcohol  extracts  three  colouring  matters  from 
the  macerated  pitchers  of  Sarracenia  purpurea ,  namely,  chlorophyll, 
alka verdin  (a  purplish-red),  and  a  brownish-black  pigment.  The 
solubilities  of  these  substances  are  described,  but  their  chemical 
relationships  are  not  yet  deteianined.  W.  D.  H. 

Action  of  Sulphur  Dioxide,  Zinc  Oxide,  and  Zinc  Sulphate 
on  Soils  and  Plants.  Emil  Haselhoff  (Bied.  Centr .,  1905,  34, 
31 — 33  ;  from  Jahresb.  landw .  Versuchs-Stat.  Marburg ,  1903 — 1904,4). — 
Sulphur  dioxide  does  not  injure  soils  and  is  rapidly  converted  into 
sulphuric  acid.  Zinc  oxide  (0*2  per  cent.)  has  a  slight  effect  on  the 
production  of  wheat  when  applied  alone.  In  conjunction  with  lime, 
there  is  a  greater  reduction  in  the  yield.  Zinc  sulphate  in  similar 
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amounts  is  found  to  be  extremely  injurious  and  its  action  is  not 
diminished  by  the  application  of  calcium  carbonate.  N.  H.  J.  M. 

Proteids  of  Wheat.  I.  The  Proteid  Soluble  in  Alcohol. 

Thomas  B.  Osborne  and  Isaac  F.  Harris  ( Amer .  J.  Physiol .,  1905, 13, 
35 — 44). — Kutscher’s  determinations  of  glutamic  acid  are  considered 
to  afford  no  evidence  that  the  proteid  soluble  in  alcohol,  obtained 
from  the  wheat  kernel,  consists  of  two  distinct  proteids.  This  proteid 
is  probably  a  single  substance  ;  it  should  be  called  gliadin,  and  it  is 
remarkable  for  the  large  amount  of  glutamic  acid  it  yields.  The 
amount  is  far  in  excess  of  that  obtained  from  any  other  known 
proteid,  and  this  fact  deserves  further  study  in  view  of  the  importance 
of  wheat  as  a  food.  W.  D.  H. 

Increase  in  the  Weights  of  the  Organic  and  Mineral  Sub¬ 
stances  of  Oats  as  a  Function  of  the  Age.  Mlle.  M. 
Stefanowska  ( Compt .  rend.,  1905,  140,  58 — 60). — It  was  previously 
shown  (ibid.,  1904,  138)  that  the  curve  of  increase  in  weight  of  the 
fresh  substance  of  several  plants  is  a  hyperbola.  In  the  present 
paper,  curves  are  given  for  the  increase  of  fresh  substance,  dry  matter, 
and  nitrogen  in  oats,  and  calculations  have  been  made  for  construct¬ 
ing  the  curves  for  nitrogen,  lime,  phosphoric  acid,  potash,  and  iron. 

Comparing  fresh  substance,  dry  substance,  and  ash,  it  is  seen  that 
the  curves  have  the  same  general  character  in  the  first  period  of 
growth.  Later  on,  the  fresh  substance  becomes  lower  owing  to  loss  of 
water,  but  the  dry  matter  continues  as  before.  N.  H.  J.  M. 

Movement  of  Nitrogenous  Compounds  and  Pentoses  in 
Beet  Products  during  Fabrication.  O.  Kopetzki  (Bied.  Centr., 
1905,  34,  56 — 6 5). —Determinations  were  made  of  the  nitrogen  in 
different  forms,  the  sugar,  and  furfuroids  in  the  various  sugar-beet 
products.  The  furfuroids  remain  for  the  most  part  in  the  extracted 
sections  and  the  amounts  diminish  at  each  stage  to  the  last  saturation. 

N.  H.  J.  M. 

Influence  of  Soil  Moisture  on  the  Amounts  of  Total  and 
Proteid  Nitrogen  in  Oat  Straw.  Conrad  von  Seelhorst  and 
Fresenius  (J.  Landw .,  1905,  53,  27 — 28). — The  results  of  pot  experi¬ 
ments  in  which  the  moisture  of  the  soil  was  55,  70,  and  85  per  cent, 
showed  that,  as  the  moisture  increases,  the  proteid  nitrogen  diminishes 
less  than  the  total  nitrogen,  and  that  the  digestible  proteid  nitrogen 
diminishes  more  than  the  total  proteid  nitrogen. 

In  a  dry  season,  the  food  value  of  straw  will  be  higher  than  in  a  wet 
season.  N.  H.  J.  M. 

Denitrification  of  Soil.  III.  Gaspare  Ampola  (Gazzetta,  1904, 
34,  ii,  301 — 315.  Compare  Abstr.,  1901,  ii,  524  ;  1904,  ii,  139). — 
The  author’s  results  lead  to  the  following  conclusions  :  manuring  with 
nitrates  of  calcium  and  sodium  gives  a  better  result  than  without 
nitrate,  whilst  with  calcium  nitrate  a  larger  yield  is  obtained 
than  with  sodium  nitrato.  Green  material  gives  better  results 
as  manure  than  ripe  stable  manure,  the  latter  better  than  fresh 
stable  manure,  and  this  again  better  than  straw.  The  general  con- 
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elusion,  which  confirms  the  results  formerly  arrived  at  ( loc .  cit.),  is  that 
calcium  nitrate,  the  natural  product  of  nitrification,  is  a  better 
manure  than  sodium  nitrate  ;  further,  the  calcium  salt  offers  a  greater 
resistance  to  the  action  of  denitrifying  organisms  than  the  sodium  one, 
and  this  denitrification  depends  on  the  organic  substances  of  the 
manure. 

The  author  is  in  agreement  with  the  view  expressed  by  other 
investigators  that  the  dangers  of  denitrification  in  the  soil  may  be 
wholly  or  partially  obviated  by  applying  the  nitrates  only  when  the 
organic  substances  have  been  decomposed,  that  is,  when  the 
denitrifying  bacteria  have  been  reduced  to  inaction.  T.  H.  P. 

Employment  of  Dyes  in  Soil  Investigation.  B.  Sjollema 
(J.  Landw .,  1905,  53,  67 — 69). — The  amount  of  colloids  in  soils  may 
be  approximately  estimated  by  treatment  with  a  solution  of  methyl- 
violet  (0*1 — 0*2  gram  in  500  c.c.),  which  dyes  the  colloids  but  not  the 
quartz,  and  examining  with  a  microscope. 

Experiments  with  different  dyes  and  various  colloids  gave  the 
following  results  :  amorphous  silica  is  coloured  by  methyl-violet,  but 
not  by  naphthol -yellow,  Congo-red,  or  alizarin.  Aluminium  silicate  is 
coloured  by  methyl-violet  and  alizarin,  not  by  Congo-red  or  naphthol- 
yellow.  Alumina  is  coloured  by  all  four  dyes.  Kaolin  remained 
almost  entirely  colourless,  only  a  very  small  portion  of  it  fixing  the 
different  dyes.  N.  H.  J.  M. 

Isolation  of  the  Colloid  Substances  of  Soils.  B.  Sjollema 
(J.  Landw. ,  1905,  53,  70 — 76). — The  soil  is  rubbed  in  a  mortar  with 
water  several  times,  the  water  being  poured  off  each  time,  evaporated 
nearly  to  dryness  on  a  water- bath,  and  finally  dried  in  a  desiccator. 
The  residue  from  the  water  is  then  centrifugalised  in  a  mixture  of 
bromoform  and  chloroform  of  sp.  gr.  2*5  for  two  or  three  minutes. 
The  liquid  is  poured  off,  filtered,  and  the  residue  on  the  filter  washed 
with  ether  and  dried.  The  whole  process  is  repeated,  a  mixture  of 
bromoform  and  chloroform  having  a  lower  sp.  gr.  (about  2*32)  being 
employed.  Treatment  of  the  residue  with  methyl-violet  and  examina¬ 
tion  with  a  microscope  (see  preceding  abstract)  will  give  an  idea  as  to 
the  amount  of  sand  still  present. 

A  sample  obtained  in  the  manner  described  was  treated  successively 
with  hydrochloric  acid  of  sp.  gr.  1*05  for  1  hour  at  60°,  with  boiling 
25  per  cent,  hydrochloric  acid  for  1  hour,  and  with  sulphuric  acid  (2 
parts  to  1  part  water)  to  decompose  the  kaolin.  The  undissolved 
portion  consisted  chiefly  of  quartz.  The  results  show  that  the  sample 
contained  about  20  per  cent,  of  kaolin  and  about  60  per  cent,  of 
silicates  soluble  in  hydrochloric  acid.  Altogether  about  95  per  cent,  of 
the  constituents  could  be  accounted  for,  and  the  remaining  5  per  cent, 
consisted  partly  of  phosphoric  acid  which  was  not  determined. 

N.  H.  J.  M. 

Manuring  as  based  on  Ten  Years*  Experiments.  Conrad 
von  Seelhorst  (J.  Landw.,  1904,  53,  29 — 60). — The  results  of 
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ten  years’  experiments  on  the  same  land  with  different  cereals,  man¬ 
gels,  potatoes,  peas,  and  beans,  are  summarised.  The  large  number 
of  results  are,  however,  insufficient  to  explain  the  manner  in  which  the 
different  climatic  factors  influence  the  crop.  In  the  case  of  cereals 
and  peas,  the  results  show  certain  relations  between  weather  and  yields, 
but  exceptions  occur  which  cannot  be  accounted  for  with  certainty. 

N.  H.  J.  M. 

Employment  of  Calcium  Cyanamide  as  Manure.  Renato 
Perotti  ( Chem .  Centr.y  1905,  ii,  117 ;  from  Staz .  sper.  agrar.  ital.,  37, 
787 — 805). — In  order  to  avoid  injury  to  seed,  the  manure  should  be 
applied  some  time  beforehand,  according  to  the  character  of  the  soil. 
The  manure  is  favourable  to  early  ripening.  N.  H.  J.  M, 

Manurial  Experiments  with  Calcium  Cyanamide  and 
Garden  Plants.  Richard  Otto  (Chem.  Centr.y  1905,  ii,  117  ;  from 
Gartenjloray  1904). — Calcium  cyanamide  was  found  to  be  equal  to 
nitrates  and  ammonium  salts  in  the  case  of  spinach,  although  at  first 
growth  was  somewhat  retarded.  Equally  satisfactory  results  were 
obtained  with  lettuce  when  planted  twelve  days  after  manuring. 

The  results  of  pot  experiments  showed  that  calcium  cyanamide  gave 
better  results  with  white  cabbage  and  maize  than  sodium  nitrate.  The 
manure  seems  to  be  suitable  for  garden  plants  provided  that  it  is 
applied  a  week  or  two  before  planting,  or  else  dug  in  to  a  depth  of 
13—26  cm.  N.  H.  J.  M. 

Injurious  Action  of  Ammonium  Thiocyanate  [on  Seeds 
and  Plants].  Emil  Haselhoff  (Bied.  Centr.y  1905,  34,  24 — 25  ;  from 
Jahresb.  landw .  Versuchs-Stat.  Marburg ,  1903 — 1904,  3). — The  crude 
manure,  gas  phosphate,  obtained  by  purifying  coal  gas  with  super¬ 
phosphate,  contains  large  amounts  (14 ’6  per  cent.)  of  ammonium 
thiocyanate,  most  of  which  can  be  removed  by  washing  with  a  con¬ 
centrated  solution  of  ammonium  sulphate.  The  purified  manure,  how¬ 
ever,  still  contains  some  thiocyanate  (0*76  per  cent.). 

The  results  of  germination  experiments  with  red  clover  and  mustard 
showed  that  even  0*0025  per  cent,  of  ammonium  thiocyanate  retards 
germination,  whilst  with  0*1  per  cent,  germination  was  almost  com¬ 
pletely  checked. 

In  pot  experiments  with  oats,  wheat,  and  mustard,  it  was  found  that 
0*1  gram  of  ammonium  thiocyanate  (in  8*5  kilos,  of  soil)  reduced  the 
yield  to  14*8  per  cent.,  or  in  presence  of  calcium  carbonate  to  33  per 
cent.  With  0*2  gram,  there  was  scarcely  any  yield,  and  this  amount 
is  injurious  even  when  applied  twelve  weeks  before  sowing.  The 
purified  substance  is  therefore  useless  as  manure.  N.  H.  J.  M. 

The  Agricultural  Value  of  Humus  Matter.  J.  Dumont 
(Compt.  rend.,  1905,  140,  256 — 258.  Compare  Abstr.,  1904,  ii,  637). — 
Comparative  experiments  on  the  relative  agricultural  values  of  humic 
manure,  mineral  phosphates,  and  ordinary  manure  show  that  in  the 
cases  of  sugar-beet,  potatoes,  maize,  and  lucerne  a  larger  yield  was 
obtained  with  the  humic  manure  than  with  either  of  the  other  two, 
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the  superiority  being  due  to  the  humo-phosphates,  which  yield  phos¬ 
phoric  acid  more  readily  than  do  the  mineral  superphosphates. 

M.  A.  W. 

Action  of  Crude  and  Pure  Potassium  Salts  with  Calcium  in 
Different  Forms.  Wilhelm  Schneidewind  and  O.  Ejngleben  (Bied. 
Centr 1905,  34,  12 — 18  ;  from  Landw .  Jahrb.y  1904,33,353.  Compare 
Abstr.,  1904,  ii,  765  and  769). — Cereals  and  beet  are  benefited  by  the 
sodium  chloride  and  other  salts  present  in  kainite,  which  should  be 
employed  unless  the  formation  of  crusts  is  likely  to  occur.  For 
potatoes,  40  per  cent,  potassium  salts  are  preferable.  27.  H.  J.  M. 

[Manurial]  Action  of  Different  Forms  of  Calcium  and 
Magnesium.  Diedrich  Meyer  (Bied.  Centr. ,  1905,  34,  18 — 24; 
from  Landw .  Jahrb .,  1904,  33,  371.  Compare  Abstr.,  1902,  ii,  44). 
— -When  a  soil  is  deficient  in  lime,  both  lime  and  magnesia  are  bene¬ 
ficial.  When  sufficient  lime  is  present  and  the  amounts  of  magnesia 
vary,  no  effect  is  produced  by  adding  lime  or  magnesia  unless  the 
amounts  applied  are  large.  The  lime  requirements  of  soils  must  be 
judged  by  the  amount  of  calcium  present,  except  in  the  very  rare 
cases  in  which  the  soil  contains  large  amounts  of  magnesium. 

K  H.  J.  M. 
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Report  from  Committee  on  Uniformity  in  Analysis.  I. 
[William  F.  Hillebrand,  Charles  B.  Dudley,  Henry  N.  Stokes, 
Clifford  Richardson]  (J.  Amer.  Chem.  Soc .,  1904,  26,  1644 — 1653). 
— A  statement  of  the  objects  of  the  Committee  on  Uniformity  in 
Chemical  Analysis  and  of  the  policy  it  has  adopted  for  the  guidance 
of  its  work.  L.  de  K. 

Statement  of  Analytical  Results.  Wilhelm  Fresenius 
(Zeit.  anal .  Chem.y  1905,  44,  32 — 36). — At  the  5th  International 
Congress  for  Applied  Chemistry,  held  at  Berlin,  the  first  three  of  the 
following  proposals  were  unanimously  adopted,  the  fourth  being 
referred  back  to  the  Analytical  Committee  for  further  consideration  of 
the  expression  “  ionand.”  This  expression,  suggested  by  the  author, 
is  intended  as  a  substitute  for  “ion”  in  cases  where  ionisation  does 
not  occur  (for  example,  in  a  solid  substance). 

1.  In  all  cases  of  statement  of  analytical  results,  the  name  should 
be  followed  by  the  formula. 

2.  By  the  name  of  an  acid,  the  acid  itself  and  neither  its  anhydride 
nor  its  ion  is  to  be  understood. 

3.  When  results  are  calculated  in  the  form  of  metal  oxide  and  acid 
anhydride,  the  latter  should  be  written  thus  : 
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Sulphuric  acid  (  -  anhydride)  S03,  or 

Sulphuric  acid  (calculated  as  anhydride)  S03. 

4.  When  stated  as  ions  or  ionand  s,  the  metals  should  be  cited  by 
their  names,  distinguishing  degrees  of  oxidation  thus  :  mercuro-ion 
(or  ionand),  mercuri-ion  (or  ionand),  and  the  anions  or  anionands  as 
sulphate-ion  (or  sulphate-ionand)  (S04),  &c.  M.  J.  S. 

Use  of  the  Micro-balance  in  Analysis.  0.  Brill  (. Ber .,  1905, 
38,  140 — 146.  Compare  Nernst  and  Biesenfeld,  Abstr.,  1903,  ii, 
571  ;  Janecke,  this  vol.,  ii,  66). — In  order  to  obtain  accurate 
results  with  the  micro-balance,  attention  to  the  following  points  is 
necessary.  Where  cement  is  used  in  its  construction,  celluloid  or 
sealing  wax  is  better  than  water-glass,  which  is  hygroscopic ;  to 
avoid  errors  due  to  adhesion  or  to  parallax,  the  indicator  must  be 
2 — 3  mm.  from  the  scale  ;  the  weights  and  pans  must  hang  freely  on 
the  hooks  ;  the  balance  must  not  stand  on  wood ;  the  swing  should 
extend  to  80 — 100  scale  divisions;  with  a  greater  swing,  the  balance 
is  less  sensitive.  The  micro-balance  is  to  be  recommended  when 
simple  analytical  processes  have  to  be  accomplished  rapidly,  when  only 
a  small  quantity  of  a  substance  is  available,  when  a  hygroscopic  sub¬ 
stance  is  analysed,  and  when  the  weighings  must  be  carried  out  at  a 
certain  temperature. 

Various  estimations  are  quoted  to  show  that  accordant  results 
can  be  obtained  by  it,  although  the  quantities  employed  are  only 
1—2  mg.  G.  Y. 

Use  of  the  Rotating  Anode  in  Electro-analysis.  Edgar  F. 
Smith  [with  George  R.  West  and  Lily  G.  Kollock]  (J.  Amer . 
Chem.  Soc.,  1904,  26,  1595 — 1615). — A  number  of  experiments 
in  which  a  rotating  anode  has  been  successfully  employed  in  the 
electric  precipitation  of  nickel  and  cobalt  in  the  presence  of  various 
electrolytes  such  as  ammonium  acetate,  sodium  acetate,  ammonia  and 
ammonium  sulphate,  sodium  formate,  ammonium  lactate,  sodium 
lactate,  and  ammonium  succinate.  The  results  are  illustrated  by  curves. 

Favourable  results  are  anticipated  from  the  joint  use  of  a  rotating 
anode  with  a  mercury  cathode.  L.  de  K. 

Testing  Glass  Vessels  as  to  Neutrality.  E.  Baroni  {Chem. 
Centr.,  1905,  i,  43;  from  Giorn.  Farm.  Chim.,  1904,  53,  481 — 482). — 
The  vessels  are  filled  respectively  with  a  1  per  cent,  solution  of 
morphine  hydrochloride,  a  0*5  per  cent,  solution  of  strychnine  hydro¬ 
chloride,  and  a  1  per  cent,  solution  of  mercuric  chloride,  and  heated 
for  half-an-hour  in  an  autoclave  at  112°.  If  after  that  time  no 
change  has  taken  place,  the  glass  may  be  said  to  yield  no  alkali  to 
water.  If  it  does  so,  the  morphine  solution  gives  a  brown,  alkaloidal 
deposit,  the  strychnine  solution  also  deposits  free  alkaloid,  whilst  the 
mercury  solution  deposits  yellow,  red,  or  brown  oxides.  L.  de  K. 

Table  for  the  Preparation  of  Normal  Solutions  of  Hydro¬ 
chloric  Acid  according  to  the  Density.  Friedrich  W.  Raster 
and  Siegmar  Munch  (Her.,  1905,  38,  150 — 152.  Compare  Abstr., 
1903,  ii,  98). — The  authors  give  directions  for  the  determination,  to 
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within  ±0*0001,  of  the  sp.  gr.  of  solutions  of  hydrochloric  acid  by 
means  of  the  100  c.c.  pipette  and  the  analytical  balance.  A  table  is 
given,  for  the  dilution  to  normal,  of  solutions  of  hydrochloric  acid  of 
sp.  gr.  1*0500— 1-1400  at  18°.  G.  Y. 

The  Mechanism  of  the  Guaiacum  Reaction.  Neumann- 
Wender  ( Cheni .  Centr .,  1905,  i,  122  ;  from  Osterr.  Chem ,  Zeit.,  7, 
533 — 536). — The  blue  coloration  is  due  to  the  oxidation  by  active  oxy¬ 
gen  of  guaiaconic  acid,  with  formation  of  an  ozonide.  The  active  oxygen 
is  generated  by  the  decomposition  of  hydrogen  peroxide  or  an  organic 
peroxide.  This  may  be  formed  by  the  auto-oxidation  of  a  component 
of  the  resin,  or  through  the  agency  of  an  enzyme  or  enzyme  compound 
(peroxydase,  oxygenase).  L.  be  K. 

Colorimetric  Estimation  of  Hydrogen  Peroxide.  Paul 
Plants  (J.  Pharm.  Chim.,  1904,  [vi],  20,  538 — 541). — In  acid  solution, 
hydrogen  peroxide  reacts  on  potassium  iodide,  iodine  being  set  free, 
according  to  the  equation  :  2KI  +  H202  +  H2S04  =  K2S04  +  2H20  +  I2. 
Therefore,  0*022857  gram  of  iodine  corresponds  with  1  c.c.  of  oxygen, 
or  1  gram  of  iodine  with  43*75  c.c.  of  oxygen.  The  quantity  of 
iodine  liberated  may  be  estimated  by  treating  a  10  per  cent,  solution 
of  the  hydrogen  peroxide  with  12  c.c.  of  a  10  per  cent,  solution  of 
potassium  iodide  and  4  c.c.  of  an  8  per  cent,  solution  of  sulphuric 
acid,  and  comparing  the  coloration  produced  with  that  yielded  by 
known  quantities  of  a  Nj  10  solution  of  iodine.  W.  P.  S. 

Some  Sources  of  Error  in  Sulphur  Estimations.  John  Pat- 
tinson  and  John  T.  Dunn  (J.  Soc .  Chem.  Ind .,  1905,  24,  10 — 11). — 
Red  india-rubber  bungs,  such  as  are  used  for  wash -bottles,  sometimes 
yield  up  sulphuric  acid  to  water,  especially  when  acted  on  by  boiling 
water  or  steam.  This  sulphuric  acid  is  probably  due  to  the  oxidation 
of  the  sulphur  used  for  vulcanising  or  of  metallic  sulphides  which 
have  been  added  to  the  india-rubber.  The  authors  have  also  found 
appreciable  quantities  of  sulphur  compounds  in  commercial  samples  of 
barium  chloride.  W.  P.  S. 

Estimation  of  Sulphur  in  Pyrites  by  Lunge’s  Method.  (The 
late)  H.  Salvin  Pattinson  [J.  Soc.  Chem.  Ind.,  1905,  24,  7 — 10). — 
In  this  method,  the  presence  or  absence  of  ammonium  chloride,  within 
the  limits  usually  obtaining,  has  apparently  no  influence  on  the  reten¬ 
tion  of  chlorides  by  the  barium  sulphate  or  on  the  character  of  the 
precipitate  of  the  latter.  The  degree  of  acidity,  however,  has  an  im¬ 
portant  effect.  With  less  than  0*17  c.c.  of  hydrochloric  acid  per  100  c.c. 
of  liquid,  the  precipitate  retains  barium  chloride  and  is  very  fine. 
About  0*3  c.c.  of  hydrochloric  acid  per  100  c.c.  gives  the  best  results. 
With  regard  to  the  excess  of  ammonia  necessary  to  be  added  to  precipi¬ 
tate  the  ferric  hydroxide  and  to  prevent  the  formation  of  basic  ferric 
sulphate,  it  is  advisable  to  add  an  excess  of  at  least  5  c.c.  of  ammonia 
of  sp.  gr.  0*88  at  whatever  temperature  the  precipitation  and  filtration 
be  carried  out.  The  most  accurate  results  are  obtained  by  precipitating 
the  ferric  hydroxide  at  a  temperature  of  70°  and  keeping  the  mixture 
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at  this  temperature  for  15  minutes  before  filtering.  The  presence  of 
ammonium  chloride  in  considerable  amount  has  but  little  effect  on  the 
solubility  of  barium  sulphate.  W.  P.  S. 

Iodometric  Estimation  of  Sulphurous  Acid  in  Alkaline 
Solution.  Otto  Puff  and  Willi  Jeroch  (Z?er.,  1905,  38,  409 — 419). — * 
In  the  estimation  of  sulphurous  acid  by  addition  of  sodium  hydrogen 
carbonate  and  an  excess  of  iodine  solution  and  titration  with  sodium 
thiosulphate  (Rupp,  Abstr.,  1903,  ii,  40),  an  error  is  caused  by  the 
partial  oxidation  of  the  thiosulphate  to  sulphate,  owing  to  the  presence 
of  sodium  hypoiodite  (compare  Forster  and  Gyr,  Abstr.,  1903,  ii,  209). 
The  low  values  obtained  on  direct  titration  with  iodine  are  shown  to 
be  due  to  the  oxidising  action  of  air,  the  iodine  ions  acting  as  an 
accelerator.  This  action  may  be  hindered  by  taking  precautions  to 
prevent  the  access  of  air  to  the  solutions,  and  also  by  adding  a  negative 
catalytic  agent,  such  as  mannitol  (Bigelow,  Abstr.,  1898,  ii,  506).  In 
the  method  finally  recommended,  a  measured  volume  of  the  sulphite 
solution,  made  up  with  air-free  water,  is  saturated  with  sodium  hydro¬ 
gen  carbonate,  10 — 20  per  cent,  of  mannitol  is  added,  and  the  solution 
is  titrated  with  iodine  in  an  atmosphere  of  carbon  dioxide.  The  results 
are  independent  of  the  concentration  of  the  sulphite.  C.  H.  D. 

Analysis  of  Solutions  of  Hyposulphites.  Analysis  of 
Formalin.  E.  I.  Orloff  (J.  Russ.  Rhys.  Chem.  Soc .,  1904,  36, 
1311 — 1317). — The  method  proposed  by  the  author  for  the  estimation 
of  hyposulphites  in  solution  is  based  on  the  fact  that  when  such  a 
solution  is  mixed  with  an  alkaline  solution  of  mercury  potassium  iodide, 
metallic  mercury  is  deposited  as  a  grey  powder,  HgI2,2KI  + 
Na2S204  +  4NaOH  =  Hg  +  2NaI  +  2KI  +  2Na2S03  +  2H20.  The  mer¬ 
cury  deposited  is  filtered  by  means  of  an  asbestos  filter  and  well 
washed  with  water  on  the  filter.  The  plug  of  asbestos,  together 
with  the  mercury,  is  then  placed  in  a  solution  of  sodium  hydroxide, 
which  is  subsequently  mixed  with  a  known  volume  of  N/ 10  iodine 
solution.  After  the  mercury  has  dissolved,  the  solution  is  acidified 
with  hydrochloric  acid  and  the  excess  of  iodine  which  has  not  combined 
with  the  mercury  is  estimated  by  titration  with  A/ 10  sodium  thio¬ 
sulphate  solution.  From  the  quantity  of  iodine  taken  up  by  the 
mercury,  the  amount  of  hyposulphite  can  be  calculated,  since 
2I:Hg:Na2S204  ;  every  c.c.  of  A/10  iodine  corresponds  with  0*0087 
gram  Na2S204. 

When  a  dilute  solution  of  formaldehyde  is  mixed  with  an  alkaline 
solution  of  mercury  and  potassium  iodide,  metallic  mercury  is  deposited 
as  an  amorphous,  grey  powder,  the  reaction  being  HgI2,2KI  + 
3KOH  +  H*CHO  =  Hg  +  2KI  +  H*C02K  +  2H20.  The  mercury  is 
filtered  on  to  an  asbestos  filter  and  its  amount  estimated  in  the  manner 
just  described.  Each  c.c.  of  A/ 10  iodine  solution  combining  with  the 
mercury  corresponds  with  0'0015  gram  of  formaldehyde. 

The  solid  “hyposulphite  NF,”  put  on  the  market  about  two  years 
ago,  consists  of  a  mixture  of  the  two  compounds,  CH2(S02Na)2  and 
Na2S03,ZnS03.  The  first  of  these  two  compounds  possesses  the  same 
reducing  properties  as  sodium  hyposulphite  and  its  quantity  may  be 
estimated  by  the  mercury  method  described  above.  The  reaction  in 
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this  case  is  represented  by  the  equation  CH2(S02Na)2  +  3HgI2  4. 
9KOH  =  3Hg  +  H*C02K  +  2NaKS03  +  6KI-j-5H20.  T.  H.  P. 

Frerich’s  Estimation  of  Tellurium.  Alexander  Gutbier  and 
W.  Wagenknecht  (J.  pr .  Chem .,  1905,  [ii],  71,  54 — 56.  Compare 
Abstr.,  1902,  ii,  134,  254,  558,  653  ;  1903,  ii,  100;  Frerich,  Abstr., 
1903,  ii,  41). — The  reduction  of  the  oxides  of  tellurium  by  means  of 
sulphur  dioxide  in  presence  of  potassium  iodide  cannot  be  used  as  a 
means  of  estimating  tellurium,  as  a  varying  proportion  of  tellurium 
tetraiodide  is  always  formed.  G.  Y. 

Detection  of  Nitrogen  in  Organic  Substances.  V.  Castellana 
( Gazzetta ,  1904,  34,  ii,  357 — 360). — The  substance  to  be  tested  is 
intimately  mixed  with  sodium  or  potassium  carbonate  and  powdered 
magnesium,  and  the  mixture  heated  in  a  test  tube  or  porcelain  crucible 
or  on  platinum  foil.  The  mass  is  tested  for  cyanide  in  the  ordinary 
way.  If  the  substance  is  a  liquid,  a  few  drops  of  it  may  be  allowed 
to  fall  on  to  the  mixture  of  carbonate  and  magnesium  when  these  two 
substances  are  reacting  vigorously.  T.  H.  P. 

Influence  of  Various  Kinds  of  Glass  on  the  Accuracy 
of  Kjeldahl's  Nitrogen  Process.  Hans  Schonewald  and  K. 
Bartlett  (Chem.  Centr.,  1905,  i,  47 ;  from  Woch.  Brauerei,  21, 
793 — 794). — Experiments  showing  that  the  only  trustworthy  con¬ 
densers  are  those  made  of  Jena  glass,  which  yield  practically  no 
alkali  to  the  distillate.  L.  de  K. 

Analysis  of  Compounds  containing  Nitrogen  in  Union 
with  Nitrogen  by  means  of  Kjeldahl’s  Method.  Cl.  Flamand 
and  Bernhardt  Prager  (Ber.,  1905,  38,  559 — 560.  Compare  Dafert, 
Abstr.,  1888,  85;  Kruger,  Abstr.,  1894,  ii,  258,  397). — Kjeldahl’s 
method  is  applicable  to  azo-,  azoxy-,  and  hydrazo-compounds  which 
have  been  subjected  to  the  following  preliminary  treatment. 

0T5 — 0'2  gram  of  the  substance  to  be  analysed  is  mixed  with  10 
c.c,  of  alcohol,  0‘5 — 1  gram  of  zinc  dust,  and  2 — 5  c.c,  of  concentrated 
hydrochloric  acid  of  sp.  gr.  1*19,  and  heated  until  decolorisation  takes 
place.  Ten  c.c.  of  concentrated  sulphuric  acid  and  0*5  gram  of  crystal¬ 
line  copper  sulphate  are  then  added  and  the  mixture  heated  until 
white  fumes  are  evolved.  After  addition  of  6  grams  of  powdered 
potassium  sulphate,  the  liquid  is  heated  until  it  becomes  clear  and  light 
green. 

This  method  does  not  give  accurate  results  with  phenylhydrazine, 
benzylidenephenylhydrazine,  and  formazyl  compounds.  G.  Y. 

Estimation  of  Nitrogen  in  Barley.  E.  Glimm  (Chem.  Centr., 
1905,  i,  46  ;  from  Woch.  Brauerei ,  21,  723 — 724). — 15 — 1*8  grams  of 
whole  barley  are  introduced  into  a  large  Kjeldahl  flask,  1  drop  of  mer¬ 
cury  is  added,  and  then  18 — 20  c.c.  of  sulphuric  acid,  which  is  allowed 
to  moisten  the  sides  of  the  neck  and  the  flask.  Fifteen  to  twenty 
grams  of  potassium  sulphate  are  added  in  such  a  manner  that  a  con¬ 
siderable  portion  will  adhere  to  the  neck.  The  whole  is  then  heated 
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in  the  usual  manner  for  about  an  hour.  The  frothing  which  takes 
place  at  first  is  harmless,  as  the  crystals  of  potassium  sulphate  which 
are  constantly  dropping  down  break  up  the  lather.  The  ammonia 
formed  is  estimated  as  usual.  L.  de  K. 

Estimation  of  Nitrogen  in  Barley.  Neumann  ( Chem .  Centr ., 
1905,  i,  46  ;  from  Woch.  Brauerel ,  21,  724 — 725). — A  criticism  of 
Glimm’s  process  (see  preceding  abstract).  The  boiling  should  be  con¬ 
tinued  for  at  least  10 — 15  minutes  after  the  mixture  has  become  colour¬ 
less.  The  author  also  thinks  that  the  quantity  of  barley  operated  on 
cannot  always  represent  a  fair  sample.  L.  be  K. 

Simplified  Elementary  Analysis.  A  Quick  Method.  Maxi- 
miliano  Denxstedt  {Chem.  Zeit.,  1905,  29,  52 — 54.  Compare 

Abstr.,  1903,  ii,  103). — Details  are  given  of  a  quick  method  for  per¬ 
forming  combustions  in  a  rapid  current  of  oxygen  with  the  apparatus 
previously  described.  A.  McK. 

Elementary  Analysis  by  Dennstedt’s  Method.  Hugo  Weil 
(Ber.,  1905,  38,  282 — 283). — A  case  is  recorded  in  which  the  “active” 
platinum  used  in  Dennstedt’s  method  of  combustion  (Abstr.,  1897,  ii, 
432;  1898,  ii,  146)  had  its  activity  destroyed  by  the  presence  of  tin  in 
the  substance  analysed.  W.  A.  D. 

Estimation  of  “Coke”  and  “Volatile  Matter”  in  Coal. 

Georges  Arth  {Bull.  Soc .  Chim .,  1905,  [iii],  33,  127 — 129). — The 
author  employs  for  this  purpose  a  platinum  crucible  with  a  capsular 
lid  from  5 — 6  mm.  deep,  carrying  on  its  upper  surface  a  platinum  tube 
4 — 5  mm.  in  diameter  and  15  mm.  long,  which  can  be  closed  at  its 
upper  extremity  by  a  platinum  cap.  The  crucible  is  heated  by  a  flame 
28 — 30  cm.  high,  produced  by  a  blowpipe  worked  by  a  pump,  and  is 
placed  at  a  height  of  10  cm.  above  the  aperture  of  the  blowpipe.  At 
the  commencement  of  the  operation,  the  cap  is  placed  on  the  tube,  but 
as  soon  as  a  bright  flame  appears  at  the  mouth  of  the  tube  the  cap  is 
removed  and  is  replaced  when  the  flame  begins  to  die  down.  The 
heating  is  continued  for  about  1  minute  after  the  flame  has  disappeared. 
The  results  obtained  in  this  way  are  more  uniform  than  those  given  by 
Muck’s  method  and  the  “  coke  ”  more  nearly  approaches  in  composition 
that  obtained  on  the  large  scale  (compare  Constam  and  Rougeot,  Zeit. 
angew.  Chem.,  1904,  17,  737).  T.  A.  H. 

Estimation  of  Organic  Carbon  in  Soils.  J.  H.  Pettit  and 
T.  O.  Schaub  {J.  Amer .  Chem.  Soc.,  1904,  26,  1640 — 1642). — Two 
grams  of  the  soil  are  mixed  with  1  gram  of  magnesium  powder  and  10 
grams  of  sodium  peroxide  and  ignited  in  a  Parr  bomb.  The  residue 
then  contains  all  the  carbon  as  carbonate  and  the  carbon  dioxide 
is  estimated  as  usual  in  a  Hempel  apparatus.  As  part  of  the 
magnesium  is  left  in  the  metallic  state,  the  gas  evolved  on  acidifying 
will  contain  an  admixture  of  hydrogen.  Allowance  is,  of  course, 
made  for  the  presence  of  carbonates  in  the  soils  and  reagents. 

L.  de  K. 
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Apparatus  for  the  Estimation 
of  Carbon  in  Iron  by  Eggertz’s 
Method.  Hans  Schumacher  ( Chem . 
Zeit.y  1905,  29,  35). — The  apparatus 
(Fig.  1)  consists  of  a  doubly-graduated 
cylinder  divided  vertically  by  means 
of  an  opaline  glass  wall  into  two  com¬ 
partments  of  20  c.c.  capacity.  The 
funnel-shaped  spouts  a  and  b  admit 
the  two  liquids  to  be  compared.  The 
solution  of  the  sample  is  introduced 
into  a ,  which  during  the  shaking  is 
closed  with  the  finger,  whilst  b  con¬ 
tains  the  standard  liquid  and  is  closed 
with  a  cork.  When  using  this  appa¬ 
ratus,  the  difference  in  shade  of  colour 
is  more  easily  noticed  than  with  the 
ordinary  apparatus  used  for  this  pur¬ 
pose. 

Fig.  2  represents  a  similar  arrange¬ 
ment  suitable  in  case  of  a  large  num¬ 
ber  of  analyses.  The  tube  a,  which 
contains  the  comparison  liquid,  has  a 
flat  opaline  wall.  The  other  tubes 
(5),  which  are  made  of  plain  glass, 
are  filled  with  the  liquids  to  be 
tested  and  then  placed  alongside  a. 


a 


Fig.  1. 


a  b 


Fig.  2. 

L.  DE  K. 


Estimation  of  Carbon  Monoxide  in  Confined  Atmospheres. 

Albert  L£vy  and  A.  Pecoul  ( Compt .  rend .,  1905,  i,  98 — 99). — The 
authors  have  devised  a  portable  apparatus  for  estimating  directly  the 
carbon  monoxide  in  the  atmosphere  of  confined  spaces  ;  the  method 
employed  is  due  to  Gautier  and  consists  in  collecting  in  chloroform  the 
iodine  liberated  from  iodine  pentoxide  by  the  reducing  action  of  the 
carbon  monoxide  at  80°,  and  comparing  the  colour  of  the 
solution  with  those  of  a  series  of  standard  tubes  containing 
solutions  of  iodine  of  known  strengths.  The  reaction  is  sufficiently 
delicate  to  admit  of  the  estimating  of  -r o<jo  inr  ^s  v°lume  of  carbon 
monoxide  in  four  litres  of  air.  M.  A.  W. 


Indirect  Estimation  of  Carbon  Dioxide  in  Salts.  O.  Lutz 
and  A.  Tchischikoff  (J.  Puss.  Phys.  Chem .  Soc.,  1904,  36, 

1274 — 1281). — In  the  indirect  estimation  of  carbon  dioxide  in  salts  by 
determining  the  loss  of  weight  on  fusion  with  potassium  dichromate, 
&c.,  the  authors  recommend  the  use  of  sodium  metaphosphate.  This 
substance  fuses  at  a  low  temperature,  yields  a  thin  liquid,  and  only 
requires  about  20  minutes’  fusion  to  expel  all  the  carbon  dioxide. 
The  nitrogen  pentoxide  in  nitrates  may  also  be  similarly  determined 
by  fusion  with  sodium  metaphosphate.  This  method  cannot  be 
employed  (1)  when  the  base  combined  with  the  carbon  dioxide  is 
readily  transformed,  during  the  melting,  into  a  higher  state  of  oxida¬ 
tion  by  absorbing  oxygen  from  the  air  (in  some  cases  it  may,  however, 
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be  used  if  the  fusion  is  carried  out  in  a  stream  of  an  indifferent  gas),  or  (2) 
when  the  substance  to  be  analysed  contains  other  compounds  volatile 
under  the  conditions  of  the  experiment,  such  as  the  chlorides  of  the 
alkali  metals ;  it  may  be  used  in  such  cases,  however,  to  obtain  the 
total  volatile  matter.  T.  H.  P. 

Estimation  of  Potassium.  Friedrich  Klinkerfues  {Chem. 
Zeit .,  1905,  29,  77 — 78). — Without  troubling  about  the  presence  of 
sulphates  or  phosphates,  a  sufficiency  of  the  solution  is  evaporated  to 
dryness  with  addition  of  platinic  chloride.  The  residue  is  slightly 
moistened  with  water  and  the  excess  of  platinic  chloride  removed  by 
repeated  extraction  with  alcohol.  The  residue  is  then  dissolved  in 
boiling  water  and  the  filtered  solution  evaporated  to  dryness  in  a 
platinum  dish  with  addition  of  a  little  formic  acid.  The  reduced 
platinum  adheres  so  firmly  to  the  sides  of  the  dish  that  it  may  be 
washed  without  the  least  loss  with  boiling  water  ;  in  some  cases,  a 
further  washing  with  5  per  cent,  nitric  acid  is  advisable.  After  gentle 
ignition,  the  crucible  is  cooled  in  a  vacuum- desiccator  and  weighed  and 
the  weight  calculated,  say,  to  potassium  oxide.  L.  de  K. 

Estimation  of  Potassium  in  Soils,  Plants,  and  Fertilisers. 
Fletcher  P.Veitch  {J.  Amer.Chem.  Soc.,  1905,  27,56—61). — Attention 
is  called  to  the  apparently  forgotten,  though  excellent,  process  proposed 
by  Moore,  the  main  feature  of  which  is  the  removal  of  any  iron 
or  aluminium  chlorides  by  means  of  acidified  alcohol  (Abstr., 
1898,  ii,  539).  L.  de  K. 

Separation  of  Silver  from  Lead  Hj.  Lidholm  (. Ber .,  1905,38, 
566 — 568). — The  mixture  containing  lead  and  silver  is  dissolved,  the 
filtered  solution  neutralised,  and  sodium  acetate  added.  If  a  pre¬ 
cipitate  of  basic  lead  acetate  is  formed,  it  is  dissolved  by  the  addition 
of  acetic  acid  and  the  solution  boiled.  On  addition  of  a  solution  of 
quinol,  the  silver  is  immediately  and  quantitatively  precipitated. 

The  presence  of  cadmium  does  not  affect  the  separation.  Copper, 
however,  is  partially  reduced  and  partially  precipitated  as  phenoxide. 
Bismuth  is  partially  reduced.  A  modification  of  the  method  in  those 
cases  where  copper  or  bismuth  is  present  is  described.  A.  McK. 

Estimation  of  Calcium  and  Magnesium  Carbonates.  Carlo 
Montanari  {Chem.  Centr.,  1905,  i,  48  ;  Staz.  sperim.  agrar.  ital.,  37, 
810 — 814). — The  estimation  of  calcium  and  magnesium  carbonates  in 
soils  by  heating  with  solution  of  ammonium  nitrate  (Friihling’s  process) 
is  untrustworthy,  as  not  only  calcium  sulphate  but  also  calcium 
phosphate  and  calcium  ortho- and  di-silicates  are  more  or  less  attacked. 

L.  de  K. 

Technical  Analysis  of  Cements.  Stephen  F.  Peckham  (J. 
Amer.  Chem.  Soc .,  1904,  26,  1636 — 1640). — Largely  polemical  in 
reference  to  papers  by  Hillebrand  (ibid.,  25, 1180)  and  Blount  (Abstr., 
1904,  ii,  681).  L.  de  K. 

Detection  of  Small  Quantities  of  Barium  and  Strontium. 

L.  Blum  {Zeit.  anal.  Chem.,  1905,  44,  9 — 10). — In  consequence  of 
the  tendency  of  ammonium  sulphide  to  oxidation,  barium  and 
strontium  may  be  entirely  precipitated  as  sulphates  together  with  the 
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sulphides  of  groups  III  and  IV.  It  is  therefore  advisable  to  employ 
freshly  prepared  ammonium  sulphide  and  to  examine  the  nickel  and 
cobalt  sulphides  for  the  alkaline  earths.  M.  J.  S. 

Accuracy  of  the  Dry  Assay  of  G-alena  in  an  Iron  Crucible. 
William  F.  Lowe  ( J .  Soc .  Chem.  Ind .,  1905,  24,  6 — 7). — The  dry 
assay  of  galena  is  much  more  accurate  than  is  generally  supposed  and 
for  rich  ores  will  give  very  good  results.  It  is  not  suitable  for  poor 
ores,  and  for  such  a  wet  method  should  be  used,  but  it  can  be  used  for 
most  samples  of  dressed  ore.  Worked  as  follows,  the  method  is  stated 
to  give  results  differing  by  only  about  0  03  per  cent,  from  the  amount 
of  lead  actually  present  in  the  ore  :  32*666  grams  of  ore  (1  assay  ton), 
3  grams  of  potassium  hydrogen  tartrate,  and  30  grams  of  sodium 
carbonate  are  mixed  and  placed  in  the  front  part  of  a  bright  copper 
scoop,  10  grams  of  crystallised  borax  being  placed  in  the  scoop  behind 
the  mixture.  The  whole  charge  is  then  shot  into  a  red-hot  wrought-iron 
crucible  and  placed  in  the  furnace  until  the  charge  has  run  down  and 
the  surface  is  clear.  The  crucible  is  now  shaken  and  its  contents 
poured  into  a  conical  iron  mould.  Any  particles  of  lead  remaining  in 
the  crucible  are  collected  by  tapping  it,  run  into  another  mould,  and 
weighed  with  the  large  button.  As  soon  as  the  flux  has  solidified,  the 
button  is  separated,  hammered,  washed,  dried,  and  weighed.  The  chief 
precaution  is  to  remove  the  crucible  from  the  furnace  as  soon  as  the 
reduction  has  taken  place,  usually  in  about  10  minutes;  the  tempera¬ 
ture,  also,  must  not  be  too  high.  W.  P.  S. 

Aluminium  as  a  Preventive  of  Acute  and  Chronic  Mercury 
Poisoning.  Nazareno  Tarugi  ( Gazzetta ,  1904,  34,  ii,  486 — 492).— 
Contrary  to  the  generally  accepted  opinion,  the  efflorescence  of 
aluminium  amalgam  does  not  require  the  presence  of  water,  as  it  is 
produced  when  the  amalgam  is  formed  from  mercury  vapour  and 
aluminium  in  dry  air.  The  appearance  of  this  efflorescence  may  be 
used  as  a  means  for  detecting  very  minute  quantities  of  mercury.  On 
heating  a  mixture  of  a  small  quantity  of  a  mercury  salt  with  calcium 
oxide  in  a  tube,  to  the  open  end  of  which  is  applied  a  thin  sheet  of 
aluminium,  the  latter  becomes  immediately  coated  with  the  amalgam. 
When  a  spiral  of  fairly  stout  aluminium  wire  is  immersed  for  about 
ten  minutes  in  a  boiling  dilute  solution  of  mercuric  chloride  rendered 
slightly  acid  with  sulphuric  acid  and  is  subsequently  removed  from  the 
liquid,  well  dried  by  means  of  filter  paper,  and  exposed  to  the  air,  in  a 
few  minutes  the  part  which  was  immersed  exhibits  the  fluorescence 
characteristic  of  aluminium  amalgam.  In  this  way,  one-ten-millionth 
part  of  a  milligram  of  mercury  may  be  rendered  apparent.  Iso  other 
metal  exhibits  such  great  capacity  for  fixing  vapours  of  mercury  or 
mercury  compounds. 

The  author  has  constructed  and  patented  a  mask  of  fine  aluminium 
gauze  for  the  use  of  persons  working  in  an  atmosphere  containing 
mercury  vapour.  Even  though  the  air  is  saturated  with  mercury 
vapour,  the  latter  is  all  absorbed  by  the  aluminium  and  no  symptoms 
of  mercurial  poisoning  ensue.  T.  H.  P. 

Use  of  Tannic  Acid  in  the  Estimation  of  Alumina. 

Robert  E.  Divine  (J,  Soc.  Chem .  Ind.,  1905,  24,  11). — If  to  a  solution 
containing  approximately  0T  gram  of  alumina  2  c.c,  of  a  2*5  per 
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cent,  solution  of  tannic  acid  are  added,  then  ammonia  in  slight  excess, 
and  the  solution  boiled  until  the  odour  has  almost  disappeared,  the- 
aluminium  hydroxide  is  precipitated  in  a  form  which  filters  readily. 
This  precipitate  is  also  easily  washed  free  from  chlorides.  The 
presence  of  tannic  acid  does  not  interfere  with  the  subsequent 
separation  of  calcium  and  magnesium  in  the  filtrate  from  the  aluminium 
hydroxide  should  these  be  present,  as  in  the  analysis  of  clays,  &e. 
Pure  ferric  hydroxide  does  not,  however,  filter  satisfactorily  in  the 
presence  of  tannic  acid.  W.  P.  S. 

Estimation  of  Manganese  as  Green  Sulphide.  John  C.  Olsen, 
E.  S.  Clowes,  and  William  0.  Weidmann  ( J .  Amer.  Chem .  Soc 1904, 
20,  1622—1627.  Compare  Abstr.,  1903,  ii,  372).— Ten  c.c.  of  the 
solution  supposed  to  contain  about  0T5  gram  of  manganese  are  poured 
into  90  c.c.  of  boiling  water  containing  2*75  grams  of  ammonium 
chloride  and  five  times  the  theoretical  amount  of  ammonium  sulphide, 
which  should  be  free  from  polysulphide.  After  further  heating  for 
half-an-hour,  the  precipitation  is  complete,  the  green  manganous 
sulphide  is  collected,  washed  with  dilute  ammonium  sulphide,  and 
dried.  It  is  then  converted  into  anhydrous  sulphide  by  ignition 
with  sulphur  in  a  current  of  hydrogen,  as  usual.  L,  de  K. 

Estimation  of  Manganese  as  Sulphide  in  Ores  containing 
Barium.  L.  Blum  ( Zeit .  anal.  Chem.,  1905,  44,  7 — 9). — In  conse¬ 
quence  of  the  liability  of  ammonium  sulphide  to  oxidation,  the 
manganese  sulphide  is  always  contaminated  with  barium  sulphate  and 
thiosulphate  unless  the  barium  has  first  been  removed  by  adding  a 
little  sulphuric  acid  whilst  separating  iron  and  alumina  as  basic 
acetates.  The  same  source  of  error  exists  in  the  separation  of 
manganese  and  iron  by  the  barium  carbonate  method.  M.  J.  S. 

Detection  of  Ferrous  Oxide  in  Presence  of  Ferric  Oxide. 

L.  Blum  (Zeit.  anal .  Chem.,  1905,  44,  10 — 11). — The  formation  of  the 
brown  compound  of  nitric  oxide  and  ferrous  salts  can  be  utilised  in 
cases  where  the  ferricyanide  reaction  is  obscured  by  the  presence  of 
other  metals.  The  solution  to  be  tested  is  mixed  with  an  equal 
volume  of  concentrated  sulphuric  acid,  the  mixture  cooled,  and  a  large 
fragment  of  potassium  nitrate  thrown  in.  The  crystal  becomes 
surrounded  with  characteristic  reddish-brown  streaks.  If  much 
chloride  is  present,  this  should  be  mainly  converted  into  sulphate 
by  boiling  the  mixture  after  adding  the  sulphuric  acid.  M.  J.  S. 

Estimation  of  Iron  in  Blood  by  the  Ferrometer.  Adolf 
Jolles  (Zeit.  anal.  Chem.,  1905,  44,  6 — 7). — A  series  of  estimations 
of  iron  in  blood,  in  which  the  results  obtained  by  a  volumetric 
process  from  20  c.c.  of  blood  were  compared  with  those  yielded  by  the 
author's  “  ferrometric  ”  method  (this  vol.,  ii,  67),  showed  only  insignifi¬ 
cant  differences.  The  necessity  for  employing  the  mean  of  several 
readings  is  insisted  on.  M.  J.  S. 

Electrolytic  Deposition  of  the  more  Important  Metals  from 
Moving  Solutions.  Arthur  Fischer  and  K.  J.  Boddaert  (Zeit. 
Elektrochem.,  1904,  10,  945 — 953). — The  ordinary  electrolytic  methods 
of  estimation  of  several  metals  are  compared  experimentally  with  the 
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methods  using  rapidly  rotating  electrodes,  in  order  to  discover  how  far 
the  estimation  can  be  shortened  without  sacrifice  of  accuracy.  Except 
where  otherwise  noted,  a  matt  platinum  dish  was  used  as  cathode  and 
a  disc  of  platinum  making  up  to  800  revolutions  per  minute  as  anode. 
The  best  conditions  observed  are  as  follows  : 

Nickel. — Cold  saturated  solution  of  ammonium  oxalate,  6 — 7  volts, 
8  amperes.  Time  for  complete  precipitation,  40  minutes,  temperature 
20 — 60°. 

Zinc. — Good  results  are  obtained  with  a  solution  containing  sodium 
acetate  and  acetic  acid,  but  the  most  satisfactory  deposit  was  obtained 
from  a  strongly  alkaline  solution  containing  a  little  potassium  cyanide. 
Five  amperes  and  5  to  5*4  volts  were  used,  temperature  95°,  time 
required  20  minutes. 

Copper*'. — Good  results  are  obtained  with  any  of  the  usual  solutions  ; 
with  a  current  of  5  amperes  and  working  at  95°,  the  precipitation  is 
complete  in  from  10  to  30  minutes  according  to  the  quantity  of  metal 
present.  It  is  advisable  to  add  ammonia  when  most  of  the  copper 
is  deposited  and  stop  the  current  when  the  blue  colour  has  dis¬ 
appeared. 

Bismuth. — The  metal  is  always  deposited  in  a  spongy  condition,  and 
trustworthy  results  cannot  be  obtained. 

Cadmium. — Fairly  good  results  were  obtained  by  using  a  solution 
acidified  with  sulphuric  acid;  with  5  amperes,  15 — 16  volts,  and  a 
temperature  of  95°,  the  metal  is  deposited  in  10 — 15  minutes,  only  the 
last  part  of  it  being  spongy. 

Lead. — The  deposition  of  lead  at  the  anode  in  the  form  of  the 
peroxide  is  complete  in  15  minutes  at  95°,  using  10  amperes  and 
3*5  volts.  The  precipitation  is  perfect. 

Silver. — This  metal  is  deposited  from  the  solution  in  potassium 
cyanide  with  a  current  of  2  amperes  and  4*5  volts  at  95°  in  10  to 
15  minutes.  The  results  are  about  0*2  per  cent.  low. 

Mercury  is  deposited  from  a  solution  in  nitric  acid  ;  the  temperature 
must  not  be  allowed  to  rise  above  45°,  otherwise  mercury  is  volatil¬ 
ised.  Using  4  amperes  and  5*4 — 6  volts,  the  deposition  is  complete 
in  15  to  20  minutes. 

Antimony. — The  metal  was  used  in  the  form  of  tliioantimonate, 
polysulphides  being  removed  by  adding  potassium  cyanide.  The 
results  were,  however,  always  low,  especially  with  quinquevalent 
metal,  probably  owing  to  some  of  the  antimony  going  to  the  anode  in 
the  form  of  a  complex  anion. 

Tin. — The  results  were  similar  to  those  obtained  with  antimony, 
probably  for  the  same  reason. 

In  conclusion,  the  construction  of  a  stand  Which  permits  the  anode 
to  be  rotated  and  which  has  suitable  electrical  connections  is 
described.  T.  E. 

Electrolytic  Analysis  of  Cobalt  and  Nickel.  F.  Mollwo 
Perkin  and  W.  C.  Prebble  (Trans.  Faraday  Soc .,  1905,  1,  103 — 109). 
— Cobalt  is  quantitatively  separated  as  a  bright  metallic  deposit  by 
electrolysing  a  solution  containing  alkali  phosphate  and  a  small 
quantity  of  phosphoric  acid,  temperature  55 — 60°,  current  density 


208 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


0*2 — 1*2  amperes,  2 — 4  volts.  The  addition  of  phosphoric  acid  is 
necessary  to  prevent  the  separation  of  alkali  cobalt  phosphate,  but  if 
present  in  too  large  quantity  it  retards  very  greatly  the  separation  of 
the  cobalt.  Addition  of  hydroxy lamine  removes  any  deposited  cobalt 
oxide  from  the  anode  during  the  early  stages  of  the  electrolysis.  The 
cobalt  deposits  from  solutions  containing  ammonium  tartrate  and 
oxalate  were  invariably  too  heavy ;  solutions  containing  ammonia  and 
ammonium  borate  gave  good  results,  but  the  deposit  was  brown. 

The  acid  phosphate  solutions  were  found  unsatisfactory  in  the 
separation  of  nickel ;  excellent  results  were,  however,  obtained  from 
solutions  containing  ammonia  and  ammonium  borate.  H.  M.  D. 

Electrolysis  of  Cobalt  and  Nickel  Tartrates.  Jay  E.  Root 
(t T.  Physical  Chem .,  1905,  9,  1 — 12). — The  decomposition  voltage  for 
cobalt  in  alkaline  tartrate  solution  is  about  1*75  volts,  that  for  nickel 
about  2  8  volts.  It  seems  possible,  therefore,  that  a  quantitative 
separation  would  be  possible  electrolytically.  It  was  found,  however, 
that  although,  if  the  voltage  be  kept  below  2T  volts,  the  cobalt  is 
deposited  in  a  pure  state,  yet  at  higher  voltages  the  cobalt  deposited 
always  contains  nickel.  At  these  lower  voltages,  complete  separation 
is  possible,  but  it  is  exceedingly  slow,  partly  owing  to  the  oxidation 
of  cobaltous  salts,  and  the  addition  of  various  reducing  agents  was  not 
found  to  make  the  process  satisfactory.  It  was  found  that  cobalt 
alone  in  solution  could  be  accurately  determined  by  electrolysis.  In 
one  experiment,  it  was  found  that  with  0*0870  gram  metallic  cobalt 
in  solution  0*0802  gram  was  deposited  on  the  cathode  and  0*0122 
gram  of  cobaltic  oxide  at  the  anode,  the  solution  being  free  from 
cobalt.  This  weight  of  oxide  corresponds  very  closely  with  the 
formula  Co.)03,3H>0,  and  confirms  Coehn’s  results  (Abstr.,  1903,  ii, 
80).  “  L.  M.  J. 

Combined  Oxidimetric  Method  for  the  Estimation  of 
Molybdenum  Trioxide  and  Vanadium  Pentoxide  in  Presence 
of  One  Another.  Boms  Glasmann  (Ber.,  1905,  38,  600 — 603). 
— The  separation  described  is  based  on  the  fact  that  vanadic  acid 
in  sulphuric  acid  solution  is  quantitatively  reduced  by  zinc  to 
vanadium  dioxide,  and  by  magnesium  to  vanadium  trioxide,  whilst 
molybdic  acid  in  sulphuric  acid  solution  is  reduced  by  zinc  or 
magnesium  to  molybdenum  sesquioxide.  The  amounts  of  vanadic 
acid  and  molybdic  acid  in  a  mixture  may  be  estimated  by  titrating 
the  reduction  product  with  potassium  permanganate,  when  the  changes 
involved  are  represented  by  the  equations:  (1)  5V002  +  5Mo203  + 
1502(  =  12KMnO«)  =  5VqO-  +  lOMoO,  and  (2)  5  Vl03  +  5Mo203  + 

250(  ==  10KMnO4)  ==  5V2(35  +  10MoO3. 

Equal  volumes  of  a  titrated  solution  of  both  acids  were  introduced 
into  separate  flasks,  and  the  reduction  conducted  in  one  case  with 
sine  and  hydrochloric  acid,  and  in  the  other  with  magnesium  and 
hydrochloric  acid.  The  resulting  solutions  were  then  separately 
mixed  with  a  solution  of  manganese  sulphate,  and  each  solution 
titrated  with  standard  permanganate.  A.  McK. 
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New  Iodometric  Estimation  of  Alkali  Heptamolybdates. 

Boris  Glasmann  ( Per .,  1905,  38,  193 — 194). — A  warm  aqueous  solution 
of  an  alkali  heptamolybdate  readily  precipitates  iodine  from  the  usual 
iodide-iodate  mixture  (Abstr.,  1904,  ii,  214)  owing  to  its  hydrolysis 
into  normal  alkali  molybdate  and  free  molybdic  acid,  as  represented 
by  the  equation  3(NH4)6Mo7024  +  12H20  =  9(NH4)2Mo04  +  12H2Mo04. 
The  free  molybdic  acid  reacts  with  the  iodide-iodate  mixture  accord¬ 
ing  to  the  equation  20KI  +  4KIO3  +  12H2Mo04  =  12K2Mo04  +  1 2I2 -h 
12H20.  One  gram  of  the  crystallised  ammonium  heptamolybdate  is 
thus  equivalent  to  0*822  gram  of  iodine.  J.  J.  S. 

Detection  of  Stannous  Tin.  L.  Blum  (Zeit.  anal.  Chem .,  1905, 
44,  11 — 12). — In  the  absence  of  other  reducing  agents,  stannous  com¬ 
pounds  can  be  detected  by  causing  them  to  reduce  ferric  chloride  and 
then  proving  the  presence  of  ferrous  iron  by  adding  sulphuric  acid 
and  potassium  nitrate  (see  this  vol.,  ii,  206).  A  precipitate  containing 
arsenic,  antimony,  and  tin  as  sulphides  may  be  examined  for  tin  by 
boiling  it  with  fuming  hydrochloric  acid  until  hydrogen  sulphide  is 
completely  expelled,  and  then  applying  the  test  to  the  solution. 

M.  J.  S. 

Estimation  of  Methyl  Alcohol  in  Formaldehyde.  Robert 
Gnehm  and  Felix  Kaufler  (Zeit.  angew.  Chem.,  1905,  18,  93). — 
The  authors’  process  (Abstr.,  1904,  ii,  520)  having  been  adversely 
criticised  by  Bamberger,  it  is  now  stated  that  by  raising  the  quantity 
of  crystallised  sodium  sulphanilate  from  90  to  110  grams,  the  process 
may  also  be  used  for  very  concentrated  solutions  of  formaldehyde. 

L.  DE  K. 

Colour  Reactions  for  Alcohols  (excepting  Methyl  and 
Ethyl)  and  for  Compounds  of  Alcoholic  Function  or  Hydr- 
oxylic  Compounds.  Gabriel  Guerin  (J.  Pharm.  Chim.,  1905, 
[vi],  14 — 17). — The  colorations  are  produced  by  mixing  1  c.c.  of 
the  alcohol  with  5  or  6  drops  of  a  saturated  aqueous  solution  of 
furfuraldehyde,  and  then  adding  the  same  amount  of  concentrated 
sulphuric  acid.  With  solids,  a  solution  in  ethyl  alcohol  may  be  used, 
or  the  substance  may  be  first  dissolved  in  the  acid.  A  considerable 
number  of  mono-  and  poly-hydric  alcohols  and  phenols,  sugars,  and 
hydroxy-acids  were  examined  and  the  colours  obtained  are  described,  the 
latter  being  for  the  most  part  violet  and  red  or  brownish- violet.  With 
cholesterol  and  anthesterol,  the  reaction  (blue)  is  characteristic,  being 
produced  by  a  trace  of  substance  in  alcoholic  solution.  G.  D.  L. 

Estimation  of  Phenol.  S.  J.  Lloyd  (J.  Amer.  Chem.  Soc .,  1905, 
27,  16 — 24). — A  modification  of  Koppeschaar’s  bromine  process,  so 
as  to  avoid  several  sources  of  error.  The  phenol  solution  is  put 
into  a  stoppered  flask,  and  a  volume  of  hydrochloric  acid  is 
added  equal  to  about  one-fourth  of  the  bulk  of  the  liquid  after 
adding  the  bromine  solution.  The  bromine  solution  (9  c.c.  bromine, 
28  grams  potassium  hydroxide,  water  up  to  2  litres)  is  added  from  a 
burette  until  the  liquid  turns  yellow,  when  another  tenth  or  fifth  part 
of  that  already  used  is  added.  Excess  of  solution  of  potassium  iodide 
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(17  grams  in  100  c.c.)  is  added,  the  liquid  is  diluted  with  water  (10  e.c. 
for  each  c.c.  of  acid  adtred),  and  after  adding  10  c.c.  of  chloroform  the 
liberated  iodine  is  titrated  as  usual,  using  W/50  sodium  thiosulphate 
and  starch  as  final  indicator.  The  bromine  solution  is  checked  as  usual 
with  the  thiosulphate,  and  from  the  difference  in  the  two  titrations  the 
amount  of  phenol  is  calculated.  L.  de  K. 

Presence  of  Dextrose  in  Tannin  Solutions.  H.  Nove  ( Chem . 
Centr .,  1904,  ii,  1765  ;  from  Bull.  Assoc.  Chim.  Suer.  Dist.,  22,325 — 326). 
— Even  a  concentrated  alcoholic  solution  of  tannin  gradually  undergoes 
a  kind  of  fermentation  with  formation  of  dextrose,  and  is  therefore 
not  to  be  recommended  in  sugar  analysis.  L.  de  K. 

Potassium  Oxalate  as  a  Lead  Precipitant  in  Sugar  Analysis. 

Harris  E.  Sawyer  ( J .  Amer.  Chem.  Soc 1904,  26,  1631 — 1635). — 
Potassium  oxalate  is  recommended  for  the  removal  of  the  excess  of 
lead  added  for  the  purpose  of  classifying  sugar  solutions  intended  for 
polarimetric  or  chemical  tests.  L.  de  K. 

Direct  Estimation  of  Sugar  in  Beet  by  Pellet’s  Water 
Process  :  Influence  of  Air  on  the  Results.  Henri  Pellet  and 
L.  Pellett  (Chem.  Centr.,  1904,  ii,  1765  ;  from  Bull.  Assoc.  Chim. 
Suer.  Dist.,  22,  312 — 317). — A  reply  to  Loga,  who  states  that 
Pellett’s  process  yields  too  high  results  unless  care  is,  taken  to  work 
in  a  vacuum.  The  authors  find  that  the  quantity  of  air  left  in  the 
mass  is  too  small  to  affect  the  results,  particularly  if  care  is  taken  to 
remove  any  froth  by  adding  a  few  drops  of  ether  and  alcohol. 

L.  de  K. 

Estimation  of  Methylpentosan  in  Presence  of  Pentosans. 

W.  B.  Ellett  and  Bernhard  Tollens  (J.  Landw.,  1905,53,  13 — 25). 
— Bhamnose  can  be  determined  by  the  method  employed  for  pentosans. 
The  aniline  acetate  test,  is,  however,  unsuitable  for  methylfurfur- 
aldehyde.  A  few  drops  of  the  distillate  produce  a  yellowish-red 
coloration  when  a  drop  of  phloroglucinol  solution  (in  hydrochloric 
acid  of  sp.  gr.  1*06)  is  added  if  methylfurfuraldehyde  is  present. 
With  small  amounts  of  rhamnose  (to  0*15  gram),  the  distillation  may 
be  stopped  after  300  or  350  c.c.  have  been  distilled ;  with  larger 
amounts,  the  distillate  should  amount  to  400  c.c.  or  more. 

The  amount  of  rhamnose  is  calculated  from  the  weight  of  phloro- 
glucide  (Pg)  as  follows  : 

Bhamnose  —  Pg,  1*65  -  Pg2, 1*84  +  0*010. 

When  pentosans  and  methylpentosans  occur  together,  the  dried 
mixture  of  phloroglucides  is  weighed  and  extracted  in  the  Gooch 
crucible  for  10  minutes  with  15 — 20  c.c.  of  alcohol  of  95°  Tr.  at 
about  60°.  It  is  again  dried  and  weighed.  The  second  weight  is 
that  of  the  furfuraldehyde-phloroglucide,  and  the  difference  between 
the  two  weights  the  methylfurfuraldehyde-phloroglucide. 

Besults  of  actual  determinations  with  mixtures  of  rhamnose  and 
arabinose  were  not  entirely  satisfactory.  They  were,  however,  more 
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correct  than  would  be  the  case  if  the  whole  of  the  phloroglucide  were 
calculated  as  arabinose  (or  pentose). 

Determinations  of  pentosans  and  of  metliylpentosan  (as  rliamnose) 
were  made  with  a  variety  of  substances.  N.  H.  J.  M. 

Commercial  Analysis  of  Formaldehyde.  Wilhelm  Fiiesenius 
and  Leo  Giiuniiut  (Zeit.  anal.  Chem .,  1905,  44,  13 — 24). — Of 
the  numerous  methods  which  have  been  proposed  for  the  estimation 
of  formaldehyde,  four  are  in  practical  use,  namely,  Legler’s  ammonia 
and  sodium  hydroxide  methods  (Abstr.,  1883,  1035),  Blank  and  Finken- 
beiner’s  hydrogen  peroxide  method  (Abstr.,  1899,  ii,  188),  and  Domijn’s 
iodimetric  method  (Abstr.,  1897,  ii,  166).  The  ammonia  method  is 
known  to  give  results  about  1 — 1*5  per  cent,  too  low  (compare  Abstr., 
1904,  ii,  98,  299).  The  sodium  hydroxide  process  is  open  to  the 
objection  that  polymerisation  of  the  aldehyde  frequently  occurs  and 
impairs  the  accuracy  of  the  results.  The  other  two  methods  are  free 
from  inherent  sources  of  error,  but  require  certain  modifications  of 
the  original  form  to  ensure  accuracy.  In  both  methods,  it  is  essential 
that  the  contact  of  the  formaldehyde  with  sodium  hydroxide  should 
be  as  brief  as  possible  before  the  addition  of  the  oxidising  reagent, 
since  otherwise  formic  acid  would  result  from  the  direct  action  of  the 
alkali.  It  is  even  advisable  (in  Blank’s  method)  to  add  a  little 
hydrogen  peroxide  (5  c.c.)  to  the  soda  before  bringing  it  in  contact 
with  the  formalin,  but  the  time  prescribed  for  adding  the  whole  quan¬ 
tity  (50  c.c.  in  the  course  of  3  minutes)  must  not  be  shortened,  nor 
must  the  mixture  be  cooled  during  the  reaction.  In  Bomijn’s  process, 
it  is  advisable  to  work  on  much  larger  quantities  than  originally  pre¬ 
scribed,  and  in  consequence  of  the  smallness  of  the  volume  operated 
on  (5  c.c.)  it  is  absolutely  necessary  that  the  measurements  should 
be  made  with  great  accuracy.  The  absence  of  iodate  from  the  iodide 
and  of  nitrites  from  the  sodium  hydroxide  must  be  ensured,  and 
since  the  formalin  may  contain  various  impurities  capable  of  ab¬ 
sorbing  iodine,  no  result  should  be  accepted  without  the  concordance 
of  two  distinct  methods.  M.  3.  S. 

Quantitative  Analysis  of  some  New  Surgical  Dressings. 

Wilhelm  Fresenius  and  Leo  Gruniiut  (Zeit.  anal.  Chem.,  1905,  44, 
25 — 31). —  Vioform  and  Vioform  Gauze. — Chloroiodohydroxyquinoline, 
C9NII4C1D0H,  introduced  into  commerce  as  a  substitute  for  iodoform, 
is  a  light  powder  readily  soluble  in  cold  alcoholic  potash.  The  solution 
may  be  boiled  for  several  hours  without  material  alteration.  It 
remains  clear  when  considerably  diluted  with  water,  and  the  vioform 
is  reprecipitated  quantitatively  when  the  alkali  is  exactly  neutralised 
with  nitric  acid.  The  gauze  may  therefore  be  analysed  by  soaking 
6 — 8  grams  of  it  with  Nj 2  alcoholic  potash  for  2  hours  in  a  Soxhlet 
extractor,  washing  out  with -boiling  alcohol,  diluting  the  solution  with 
10  vols.  of  water,  neutralising  with  nitric  acid,  collecting  the 
precipitate,  washing,  and  weighing.  An  estimation  of  the  halogens 
should  be  made  to  confirm  the  identity  of  the  weighed  precipitate. 

Ektogan. — This  substance  consists  essentially  of  zinc  dioxide  with 
some  zinc  oxide  and  carbonate.  It  dissolves  without  evolution  of 
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oxygen  in  dilute  mineral  acids,  and  the  amount  of  peroxide  either  in 
the  substance  itself  or  in  gauze  prepared  with  it  may  be  estimated 
gasometrically  by  treating  the  solution  (in  sulphuric  acid)  with 
potassium  permanganate  and  measuring  the  oxygen  evolved. 

M.  J.  S. 

Estimation  of  the  Volatile  Acids  in  Wine.  Karl  Windisch 
and  Theodor  Roettgen  (. Zeit .  Nahr.  Genussm .,  1905,  9,  70 — 81). — 
The  total  acidity  is  estimated  on  25  c.c.  of  the  wine ;  25  c.c.  of  the 
wine  are  then  evaporated  in  a  china  basin  to  a  volume  of  2 — 3  c.c., 
25  c.c.  of  hot  water  are  added,  and  again  evaporated  down  to  3  c.c. ; 
25  c.c.  of  water  are  again  added,  and  a  third  time  evaporated.  The 
residue  is  then  dissolved  in  hot  water  and  the  solution  titrated.  The 
result,  calculated  into  tartaric  acid,  is  the  non-volatile  acidity.  The 
difference  between  this  and  the  total  acidity,  multiplied  by  0*8,  gives 
the  volatile  acidity  expressed  as  acetic  acid. 

As  in  many  wines  lactic  acid  is  often  the  principal  acid  present,  the 
direct  estimation  of  the  volatile  acids  by  distillation  is  rendered  un¬ 
satisfactory  owing  to  the  partial  volatility  of  the  lactic  acid.  On 
distilling  50  c.c.  of  wine  with  steam,  an  acid  distillate  is  still  obtained 
after  200  c.c.  of  distillate  have  been  collected.  Carbon  dioxide  in  the 
steam  also  introduces  an  error  in  the  direct  estimation,  as  does  the 
tendency  of  lactic  acid  to  form  a  neutral  anhydride  when  subjected  to 
heat.  W.  P.  S. 

The  Mean  Molecular  Weight  of  the  Non-volatile  Fatty 
Acids  of  Dutch  Butter.  A.  Olig  and  J.  Tillmans  {Zeit.  Nahr. 
Genussm .,  1904,  8,  728 — 730). — The  authors  find  that  the  molecular 
weight  of  the  non-volatile  fatty  acids  of  Dutch  butter  frequently 
exceeds  261  in  summer,  and  is  almost  always  higher  than  this  figure 
in  the  autumn.  Values  were  obtained  in  the  months  of  August, 
September,  and  October  varying  from  257*8  to  271*6,  the  butters 
examined  being  prepared  from  the  milk  by  the  authors  themselves. 
The  molecular  weight  of  the  non-volatile  fatty  acids  affords,  there¬ 
fore,  little  evidence  of  the  presence  of  foreign  fats  in  butter. 

W.  P.  S. 

Colour  Reaction  of  Uric  Acid  with  Phosphotungstic  Acid ; 
Preliminary  Treatment  of  Urine  before  Estimating  Urea. 

Henri  Moreigne  (Ann.  Chim.  anal.,  1905,  1,  15). — A  claim  for 
priority,  and  also  a  reply  to  Frabot  (Abstr.,  1904,  ii,  844).  The 
author  still  thinks  that  phosphotungstic  acid  is  the  best  precipitant 
for  uric  acid  in  urines  although  the  precipitation  is  not  quite  complete. 

L.  DE  K. 

Acidimetry  of  Animal  Liquids.  Hans  Friedenthal  ( Chem . 
Centr.y  1904,  ii,  1668 — 1669  ;  from  Verb.  Ges.  JDeut.  Ntf.  Aerzte , 
1903,  ii,  441 — 442). — Acidimetric  estimations  by  means  of  gas 
elements  with  platinum  or  palladium  electrodes  are  not  trustworthy. 
A  colorimetric  method  with  an  indicator  or  indicators  is  made  use  of. 
Seventeen  solutions  of  hydrions,  varying  from  2Ato  5  x  10“15  gram 
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hydrions  per  litre  are  prepared,  and  each  solution  gives  a  characteristic 
colour  with  different  indicators.  The  preparation  of  the  standard 
solutions  is  accomplished  by  means  of  electrical  conductivity  deter¬ 
minations.  When  this  indicator  method  is  employed,  the  solutions 
must  be  such  that  other  colorations  are  not  present.  The  method  is 
of  use  for  homogeneous  liquids  only  and  not  for  cell  protoplasm. 
Blood  serum,  blood  plasma,  saliva,  kidney,  urine  with  a  fruit  and 
vegetable  diet,  sea  and  spring  water,  and  the  fluids  of  various  lower 
organisms  have  an  acidity  of  from  2 — 5  x  10-8  gram  hydrions  per 
litre.  Stomatic  juice,  urine  from  carnivora,  and  the  pancreatic 

excretion  are  more  acidic,  and  many  vegetable  juices  have  a  strong 

■+•  - 

acidic  reaction.  H  and  OH  in  concentrated  solution  act  as  a  poison 
of  living  organisms.  J.  J.  S. 

Halphen’e  Reaction.  Karl  Fischer  and  H.  Peyau  {Zeit.  Nahr. 
Genussm .,  1905,  9,  81 — 90). — Experiments  are  described  in  which 
cotton-seed  oils  were  subjected  to  various  treatments  with  the  object 
of  ascertaining  whether  they  could  be  made  to  give  a  negative 
reaction  with  Halphen's  test.  Heating  the  oil  for  6  hours  at 
temperatures  up  to  150°  had  little  effect  on  the  sensitiveness  of 
the  reaction.  When  heated  for  6  hours  at  250°,  the  oil  ceased  to 
give  any  coloration,  but  at  the  same  time  was  rendered  quite 
unedible.  No  change  in  the  intensity  of  the  coloration  was 
observed  when  the  oil  tested  had  previously  been  treated  with  zinc 
and  sulphuric  acid  or  with  4  per  cent,  potassium  hydroxide,  either 
cold  or  at  100°.  On  the  other  hand,  oils  subjected  to  the  action  of 
sulphurous  acid  and  afterwards  washed  with  alcohol,  to  remove  the 
free  acids  formed,  ceased  to  give  a  coloration,  whilst  the  refraction, 
iodine  and  saponification  values  of  the  oils  remained  practically 
unchanged.  W.  P.  S. 

Estimation  of  Butter-fat  and  Cocoa-nut  Oil  in  Margarine. 

Aage  Kirschnek  {Zeit.  Nahr.  Genussm .,  1905,  9,  65 — 70). — The 
following  method  is  a  modification  of  the  process  previously  published 
by  K.  Jensen  {Farm.  Tid .,  1903,  385).  It  is  based  on  the  precipita¬ 
tion  of  octoic  acid  by  means  of  silver  sulphate  and  is  a  continuation 
of  the  Reichert-Meissl  process.  The  distillate  obtained  in  the  latter  is 
filtered  as  usual,  and  100  c.c.  of  the  filtrate  titrated  with  Nj  10  barium 
hydroxide  solution.  To  the  neutral  solution,  0*5  gram  of  silver 
sulphate  is  added,  the  mixture  shaken  from  time  to  time  for  1  hour, 
and  then  filtered.  One  hundred  c.c.  of  the  filtrate  are  placed  in  a  flask, 
35  c.c.  of  water  and  10  c.c.  of  dilute  sulphuric  acid  are  added,  and  the 
whole  distilled  until  110  c.c.  of  distillate  have  been  collected. 
The  latter  is  filtered,  100  c.c.  of  the  filtrate  are  titrated  with  Nj  1 0 
barium  hydroxide,  and  the  result  calculated  for  5  grams  of  fat.  The 
number  obtained  is  termed  the  “new  value”  or  the  second  titration 
value.  From  the  results  of  the  analyses  of  a  number  of  test-samples, 
the  author  shows  that  the  amounts  of  butter-fat  and  cocoa-nut  oil  in 
margarine  can  be  calculated  from  the  two  formulae :  percentage  of 
butter-fat  =  4*319,  N.  V.  -  0*456,  R  -  2*15,  and  percentage  of  cocoa-nut  oil 
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—  7*427?  —  8*1 1 6A. V.  —  3‘57,  in  which  iV.F.  is  the  i(  new  value"  and 
R  the  Reichert-Meissl  value  of  the  sample.  W.  P.  S. 

Tobacco  Oil.  Chemical  and  Physical  Properties  and  Com¬ 
position.  Gaspare  Ampola  and  Francesco  Scurti  ( Gazzeita ,  1904, 
34,  ii,  315 — 321). — The  yellow  oil  obtained  by  pressing  (9 — 10  per 
cent.)  or  extracting  (30 — 32  per  cent.)  the  seeds  of  Nicoiiana  tabacum 
has  a  pleasant  odour,  and  a  sp.  gr.  0*9232  at  15° ;  it  thickens  at  -  15°, 
solidifies  to  a  yellow  mass  at  -25°,  dissolves  in  31  parts  of  absolute 
alcohol,  and  mixes  in  all  proportions  with  ether,  carbon  disulphide, 
chloroform,  or  oil  of  turpentine.  It  begins  to  boil  at  about  150°  and 
inflames  at  320 — 375°.  With  sulphuric  acid  (Heydenreich's  reaction), 
it  gives,  if  not  shaken,  a  bright  yellow  coloration  changing  to  reddish- 
brown  ;  after  shaking,  the  liquid  becomes  dark  brown.  With  nitric 
acid  (Bach's  reaction),  it  gives  a  dirty-white  coloration,  which  changes 
to  yellowisli-red  after  five  minutes'  heating;  when  left  for  12 — 18 
hours,  the  liquid  assumes  a  buttery  consistency.  With  Hauchecorne’s 
reagent  (3  parts  of  pure  nitric  acid  of  40°  B.  and  1  part  of  water),  it 
gives  an  intense  red  coloration  after  20  minutes'  heating  on  a  water- 
bath.  When  subjected  to  Archbutt’s  modification  of  Poutet’s  elaidic 
test,  the  oil  remains  liquid  but  gives  a  white  deposit.  The  thermal 
index,  as  determined  in  Tortelli's  thermo-oleometer,  is  100.  The  per¬ 
centages  of  oxygen  absorbed  (Livache's  method)  after  2,  3,  4,  and  14 
days  are  5  01,  5  61,  5*84,  and  6*84  respectively.  Theacidity  of  the  oil 
is  3*49  per  cent,  (as  oleic  acid),  the  saponification  index  190,  the 
saponification  index  of  the  fixed  fatty  acids  203,  the  mean  molecular 
weight  of  the  latter  275 "8,  the  Helmer  number  94*73,  and  the  iodine 
number  118*6.  The  fatty  acids  present  in  the  oil  consist  mainly  of 
oleic  acid  (about  25  per  cent.),  linoleic  acid  (about  15  per  cent.),  and 
palmitic  acid  (about  32  per  cent.),  with  small  quantities  of  stearic  acid. 

T.  H.  P. 

Estimation  of  Rosin  in  Shellac.  Arthur  C.  Langmuir 
(J.  Soc.  Chem.  Incl.>  1905,  24,  12 — 17). — The  author  considers  that 
the  iodine  absorption  of  a  sample  of  shellac  affords  good  evidence  as 
regards  the  purity  of  the  sample.  From  the  values  obtained  with 
the  best  grades  of  commercial  shellacs,  it  must  be  taken  that  shellacs 
free  from  rosin  have  an  average  iodine  value  of  18.  llosin,  on  the 
other  hand,  has  an  iodine  value  well  above  200,  with  an  average  of 
228.  Wij's  solution  should  be  used  for  the  estimation,  and  the 
absorption  allowed  to  proceed  for  1  hour.  The  following  modification 
of  the  Storch-Morawski  reaction  is  recommended  as  a  qualitative 
test  :  1  gram  of  the  sample  is  gently  heated  with  15  c.c.  of  acetic 
anhydride  and  then  cooled.  Bosin  remains  in  solution,  whilst  the 
greater  part  of  the  shellac  separates  as  a  gelatinous  mass  which  is 
filtered  off.  The  filtrate  is  collected  in  a  test-tube  and  a  few  drops 
of  sulphuric  acid  carefully  introduced,  agitating  the  filtrate  a  little  as 
the  acid  meets  it.  An  evanescent  coloration  is  obtained  with  as  little 
as  2  or  3  per  cent,  of  rosin.  A  pure  shellac  gives  no  coloration  if 
care  be  taken  to  avoid  charring.  W.  P.  S. 

Estimation  of  Urea.  O.  Wentzki  {Chem,  Centr .,  1904,  ii, 
1520 — 1521  ;  from  Pharm.  Zeit.>  49,  898). — The  apparatus  consists  of 
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a  30  c.c.  flask  with  a  short  neck  into  which  is  ground  a  10  c.c.  stop¬ 
cock-pipette,  the  upper  end  of  which  may  be  connected  by  an  india- 
rubber  tube  with  a  gas-burette.  The  apparatus,  when  filled,  weighs 
about  50  grams.  When  testing  urine,  2  c.c.  of  the  sample  and  5  c.c. 
of  a  28  per  cent,  sodium  hydroxide  solution  are  introduced  into  the 
flask,  the  pipette  filled  with  hypobromite  solution  is  fixed  on,  and  after 
connecting  it  with  the  burette  the  tap  is  turned  and  the  liberated 
nitrogen  collected. 

If  a  gravimetric  estimation  is  preferred,  5  c.c.  of  urine  are  used,  and 
the  apparatus  is  weighed  before  and  after  the  reaction.  L.  de  K. 

Detection  of  Archil,  Cudbear,  and  other  Lichen  Colours. 

Lucius  M.  Tolman  (J.  Amer.  Chem.  Soc .,  1905,  27,  25 — 26). — These 
colours  may  be  mistaken  for  coal-tar  dyes,  as  they  also  pass  into  amyl 
alcohol  from  an  ammoniacal  solution,  and  on  evaporation  of  the 
alcohol  leave  a  purple  residue.  This  is,  however,  distinguished  from 
coal-tar  dyes  by  the  fact  that  its  aqueous  solution  is  reduced  by  tin  and 
hydrochloric  acid,  and  then  reoxidised  by  ferric  chloride. 

L.  de  K. 

Action  of  Various  Physical  and  Chemical  Agents  on  the 
Gluten  of  Wheat  Flour.  Estimation  of  Gluten.  Emile 
Fleurent  {Bull.  Soc.  ckim .,  1905,  [iii],  33,  81 — 101.  Compare 
Abstr.,  1898,  ii,  627  ;  1902,  ii,  102  ;  and  Balland,  Abstr.,  1897,  ii, 
296). — A  detailed  study  has  been  made  of  the  various  factors 
influencing  the  estimation  of  gluten  in  wheat  flour  by  washing  away 
the  starch  and  soluble  matters  with  water.  It  is  shown  that  a  portion 
of  the  gluten  (probably  the  globulin)  is  lost  when  distilled  water  or 
natural  waters  containing  calcium  chloride  or  sulphate  or  sodium 
chloride  are  employed,  and  that  the  best  results  are  secured  by  the  use 
of  water  containing  calcium  hydrogen  carbonate.  The  time  occupied 
in  the  isolation  of  the  gluten  should  not  exceed  16  minutes,  the 
temperature  of  the  water  employed  should  be  about  16°,  and  there  is 
no  advantage  in  allowing  the  dough  to  stand  for  some  time  before 
washing  (compare  Balland,  loc.  cit.).  The  gluten  should  be  dried  at 
105°  before  weighing  (compare  Arpin,  Abstr.,  1903,  ii,  119).  The 
difficulty  of  satisfactorily  isolating  the  gluten  is  greater  with  sour 
flours,  and  it  is  advantageous  in  such  cases  to  mix  sodium  hydrogen 
carbonate  with  the  flour  in  order  to  neutralise  the  free  acid.  When 
the  estimation  is  carried  out  with  due  observance  of  these  precautions, 
concordant  results  are  obtained,  which  are  in  close  agreement  with 
those  given  bv  more  elaborate  chemical  methods  (compare  Arpin, 
loc.  cit.).  *  T.  A.  H. 

Estimation  of  Catalases  in  Blood.  Adolf  Jolles  {Zeit.  anal. 
Chem .,  1905,  44,  1 — 5). — By  adopting  standard  conditions  for  the 
action  of  catalase  on  hydrogen  peroxide,  the  amounts  of  the  enzyme 
in  different  samples  of  blood  can  be  compared,  although  the  quantity 
of  peroxide  decomposed  is  not  strictly  proportional  to  that  of  catalase 
present.  The  blood  (0*05  c.c.),  immediately  after  it  is  drawn,  is 
diluted  to  50  c.c.  with  0*9  per  cent,  sodium  chloride  solution.  Of 
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this,  10  c.c.  (0*01  c.c.  of  blood)  are  mixed  with  30  c.c.  of  a  1  per  cent, 
solution  of  hydrogen  peroxide  (which,  if  acid,  must  first  be  accurately 
neutralised  since  traces  of  free  acid  inhibit  the  reaction),  the  value  of 
which  is  ascertained  iodimetrically.  The  reaction  is  allowed  to  proceed 
for  2  hours  at  15°,  and  is  then  arrested  by  the  addition  of  10  c.c.  of 
hydrochloric  acid  of  sp.  gr.  1*19.  Small  variations  of  temperature 
do  not  influence  the  result  materially.  Potassium  iodide  (20 — 25  c.c. 
of  10  per  cent,  solution)  is  then  gradually  added,  the  mixture  allowed 
to  remain  for  1  hour,  and  the  iodine  titrated.  The  expression 
“  catalase  value  ”  is  suggested  for  the  number  of  grams  of  hydrogen 
peroxide  decomposed  by  1  c.c.  of  blood.  In  normal  blood,  this  value 
varies  from  18  to  30,  but  generally  lies  between  20  and  26.  No 
difference  can  be  observed  between  the  sexes,  or  between  venous  and 
arterial  blood,  but  in  various  pathological  conditions,  as  tuberculose, 
nephritis,  or  carcinoma,  a  marked  diminution  is  observed.  M.  J.  S. 

Apparatus  for  determining  the  Differences  shown  by 
Tobaccos  when  Burnt  [Smoked].  J.  Toth  (Rev.  interned.  Falsi.. 
1904,  17,  142 — 145). — By  means  of  the  apparatus  described,  the 
author  is  enabled  to  numerically  express  the  “  combustibility ”  of  a 
tobacco,  that  is  to  say,  whether  it  smokes  slowly  or  quickly  as  com- 
pared  with  other  tobaccos.  The  tobacco  is  previously  cut  as  usual,  and 
then  made  into  cigarettes,  at  least  fifteen  of  the  latter  being  prepared 
from  each  sample  of  tobacco  under  examination.  The  cigarettes  should 
be  90  mm.  in  length  and  8  mm.  in  diameter,  and  made  as  nearly  as 
possible  of  the  same  compactness.  Each  lot  of  cigarettes  is  dried  at 
50°  and  kept  in  a  stoppered  bottle.  One  of  the  cigarettes  is  then 
weighed  and  fixed  by  means  of  an  india-rubber  tube  to  a  glass  tube 
which  passes  to  the  bottom  of  a  Woulff’s  bottle  containing  a  dilute 
alcoholic  solution  of  sodium  hydroxide.  This  bottle  is  connected  with 
a  second  containing  dilute  acid,  which  in  turn  is  connected  with  a 
large  aspirator  filled  with  water.  The  exit  tube  of  the  aspirator  is 
fitted  with  a  graduated  tap.  At  the  moment  the  cigarette  is  lighted, 
the  tap  is  turned  on,  so  that  from  45  to  110  grams  of  water  run  out 
per  minute,  producing  a  pressure  of  2 — 3  mm.  of  water  on  a  mano¬ 
meter  fixed  to  a  side-tube  on  the  mouth-piece.  All  water  leaving  the 
aspirator  is  collected  and  weighed  at  the  end  of  the  experiment,  it 
being  assumed  that  the  weight  in  grams  is  equivalent  to  the  volume 
in  cubic  centimetres  of  air  used.  The  volume  of  air  multiplied  by  the 
time  (seconds)  of  smoking  and  the  result  divided  by  the  weight  of 
tobacco  (less  paper)  taken  multiplied  by  1000  gives  a  number  which 
is  termed  the  “  combustion  value”  of  the  tobacco.  This  value  for 
Turkish  tobaccos  may  range  from  400  to  800  or  more,  but  for  one 
sample  will  not  vary  more  than  15  to  25  if  the  average  of  10  cigarettes 
is  taken.  W.  P.  S. 
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Spectra  of  the  Fluorides  of  the  Alkaline  Earths  in  the 
Electric  Arc.  Charles  Fabry  ( Compt .  rend.,  1905,  140,  578 — 581). 
— The  band  spectra  of  the  fluorides  of  the  alkaline  earths  (compare 
Abstr.,  1904,  ii,  601)  are  a  series  of  heads  of  bands  and  the  frequency 
N  of  any  particular  head  m  is  given  by  the  equation  N—A  -(Bm  + 
C )2,  where  B  and  C  are  constants  depending  on  the  origin  and  direc¬ 
tion  of  numbering,  the  most  brilliant  head  being  called  0,  and  the 
succeeding  ones  1,  2,  3,  &c.,  in  decreasing  order  of  intensity.  The 
values  of  Ay  B,  and  C  for  corresponding  series  of  calcium  and  stron¬ 
tium  fluorides  are  given  in  the  original,  and  the  following  conclusions 
are  drawn:  (1)  the  constant  A  is  greater  in  the  case  of  calcium 
than  of  strontium,  that  is,  the  series  is  displaced  towards  the  greatest 
wave-length  as  the  atomic  weight  of  the  metal  increases  ;  (2)  the  con¬ 
stant  C  has  the  same  value  for  analogous  series  of  the  two  salts  ; 
(3)  the  constant  B  diminishes  on  passing  from  a  calcium  series  to  the 
analogous  series  of  strontium.  In  the  case  of  barium  fluoride,  I?<0. 

M.  A.  W. 

Emission  Spectra  of  Metals  in  the  Electric  Furnace. 

Arthur  S.  King  (Ann.  Physik ,  1905,  [iv],  16,  360 — 381). — The 
metals  or  their  salts  were  placed  in  an  electric  furnace  similar  to  that 
previously  used  by  Liveing  and  Dewar  for  the  same  purpose  (see  Proc. 
Boy.  Soc .,  1882,  34,  119),  and  raised  to  a  temperature  estimated  as 
2500°  abs.  The  spectra  observed  are  free  from  the  influence  of  electri¬ 
cal  conditions  under  which  arc  and  spark  spectra  have  been  obtained, 
for  the  arc  used  by  the  author  serves  only  to  raise  the  furnace  to 
a  high  temperature.  The  method  is  especially  suited  for  the  produc¬ 
tion  of  band  spectra.  Numerous  lines  also  have  been  observed,  the 
intensities  of  which  differ  markedly  from  those  of  the  arc  spectrum 
lines.  The  metals  investigated  were  caesium,  calcium,  strontium, 
barium,  iron,  copper,  magnesium,  mercury,  and  zinc.  The  two  last 
metals,  however,  gave  no  lines.  For  details  of  the  spectra  of  the  other 
metals,  the  original  must  be  consulted.  J.  C.  P. 

Relations  existing  between  Constitution  and  Absorption 
Spectra  of  the  Thiazines  and  Thiazones.  Julius  FormAnek 
(Zeit.  ' Farb .  Text.  Chem .,  1905,  4,  33 — 38,  61 — 67). — Measurements 
are  given  of  the  absorption  spectra  of  thionine  chloride  and  of  a  large 
number  of  its  methyl  and  ethyl  derivatives  in  aqueous,  ethyl- 
alcoholic,  and  amyl -alcoholic  solution.  Similar  considerations  to  those 
already  brought  forward  in  a  previous  paper  (Abstr.,  1904,  ii,  106)  are 
developed  with  regard  to  the  influence  of  alkyl  groups  on  the  dis¬ 
placement  of  the  absorption  lines.  W.  A.  D. 
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Kehrmann’s  Explanation  of  Change  of  Fluorescence.  Hugo 
Kauffmann  and  Alfred  Beisswenger  ( Ber .,  1905,  38,  793 — 794. 
Compare  Abstr.,  1903,  i,  700  ;  1904,  ii,  528  •  and  Kehrmann,  ibid.,  797). 
— The  fluorescence  of  1  : 4-dimethoxyacetophenone  and  a-methylvinyl- 
quinol  dimethyl  ether  (this  vol.,  i,  280)  cannot  he  due  to  the  change 
in  position  of  ortho-quinonoid  linkings,  as  assumed  in  other  cases  hy 
Kehrmann.  J.  J.  S. 

Present  Problems  of  Radioactivity.  Ernest  Rutherford 
(Arch.  Sci.  phys.  Nat.,  1905,  [iv],  19,  31 — 59). — A  memoir  in  which 
the  most  important  problems  connected  with  radioactivity  are  dis¬ 
cussed,  and  wherein  are  indicated  the  subjects  which,  in  the  author’s 
opinion,  require  further  research.  Theoretically,  the  apparent  mass  of 
an  electron  rapidly  increases  when  its  velocity  approaches  that  of  light, 
becoming  infinitely  great  when  equal  to  this.  Hence  it  may  be 
concluded  that  it  is  not  possible  for  a  charged  substance  to  move  with 
a  velocity  greater  than  that  of  light  *  on  this  account,  a  deeper  study 
of  the  high-speed  electrons  is  desirable.  Further  researches  on  the 
a-rays  are  also  required  in  order  to  decide  whether  the  a-particles, 
which  are  of  the  same  order  of  magnitude  as  the  hydrogen  atom,  are 
positively  charged  when  expelled,  or  whether  these  particles  are 
not  charged  at  the  instant  of  expulsion,  but  acquire  a  positive  charge 
by  reason  of  impacts  with  particles  of  matter,  whereby  they  lose 
a  negative  electron.  The  apparent  non-existence  of  a  positive  electron 
has  also  to  find  a  satisfactory  explanation.  The  penetrating  power  of 
the  a-polomum  rays  is  less  than  that  of  the  a-radium  rays,  hence 
probably  their  velocity  is  less.  This  indicates  that  the  value  ejm 
is  different  for  these,  and  hence  the  determination  of  the  velocities  is 
important.  The  curves  for  calorific  effect  for  the  radium  transforma¬ 
tions  agree  with  those  for  the  activity  measured  in  a-rays,  and  the 
question  naturally  arises  whether  the  bombardment  by  these  particles 
is  sufficient  to  account  for  the  calorific  effect.  The  number  of 
a-particles  emitted  per  second  per  gram  of  radium  has  been  calculated 
as  about  3  x  1011,  that  necessary  to  account  for  the  calorific  effect 
is  from  2  x  1011  (Rutherford)  to  5  x  10u  (Des  Coudres),  an  accord  which 
is  sufficiently  close  to  allow  it  to  be  supposed  that  the  heat  is  solely 
due  to  the  a-particles,  the  energy  due  to  (3-  and  y-rays  being  small  by 
comparison.  Radiation  of  energy  due  to  rearrangement  of  the  com¬ 
ponents  after  the  expulsion  of  the  a-particle  might  be  expected,  and 
experiments  on  this  point  are  desirable.  The  source  of  the  energy 
is  discussed  and  the  two  hypotheses  of  internal  and  external  sources 
are  considered,  the  former  being  regarded  as  the  more  satisfactory. 
The  cause  of  the  explosive  disintegration  of  the  atom  has,  however, 
yet  to  be  explained  (compare  Abstr.,  1904,  ii,  223,  799).  L.  M.  J. 

Electrical  Radiography.  V.  Gabritschewski  ( Chem .  Centr ., 
1905,  i,  493  ;  from  Physikal .  Zeit. ,  6,  33 — 34). — If  a  radium  preparation 
and  any  flat  object  are  brought  for  a  few  minutes  into  the  immediate 
neighbourhood  of  an  electrified  ebonite  plate,  then  on  dusting  the 
latter  with  a  finely  divided  mixture  of  sulphur  and  red  lead,  a  sharply 
outlined  dust-figure  of  the  object  is  formed  on  the  ebonite  plate. 
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The  object  does  not  need  to  be  in  contact  with  the  ebonite  plate 
nor  with  the  radium  preparation ;  if  the  latter  is  placed  on  the 
opposite  side  of  the  plate,  the  figures  make  their  appearance.  The 
author  assumes  the  existence  of  a  special  force  which  attracts  the 
electrical  charge  of  the  plate  towards  the  object  in  its  vicinity. 

H.  M.  D. 


Action  of  Radium  Bromide  on  the  Electrical  Resistance  of 
Metals.  Bronislas  Sabat  ( Compt .  rend.,  1905,  140,  644 — 646). — 
The  metals  (iron,  platinum,  copper,  bismuth)  or  alloys  (brass,  German 
silver)  in  the  form  of  wires  of  OT  mm.  diameter  were  wound  on  a 
paper  cylinder  and  subjected  to  the  action  of  0*2  gram  of  radium 
bromide  contained  in  a  thin  glass  tube,  which  was  placed  in  the  interior 
of  the  cylinder.  In  all  cases,  a  small  increase  in  the  electrical  resistance 
was  observed,  and  this  increase  was  greater  than  can  be  attributed 
to  the  heating  effect  of  the  radium.  The  total  effect  is  not  instan- 
taneous,  but  a  gradual  increase  to  an  almost  constant  maximum  is 
observable. 

The  observed  maximum  increase  in  the  resistance  of  the  iron  wire 
examined  would  correspond  with  a  rise  of  temperature  of  1*6°,  whereas 
the  rise  of  temperature  due  to  the  heating  effect  of  the  radium  is 
computed  to  be  less  than  0'3 — 0*4°.  On  removing  the  radium,  the 
resistance  sinks  slowly  to  its  original  value.  The  author  supposes  that 
the  metals  absorb  the  /2-rays,  and  that  the  energy  of  these  rays  is 
transformed  into  heat  energy.  H.  M.  D. 

Ionisation  due  to  Radium  Emanation.  William  Duane 
(Compt.  rend.,  1905,  140,  581—583). — The  saturation  electric  current 
that  can  be  passed  across  the  gas  contained  in  a  vessel  into  which 
radium  emanation  is  introduced  increases  rapidly  during  the  first  ten 
minutes,  then  more  slowly,  attaining  a  maximum  in  about  three  hours. 
The  initial  current  is  represented  by  the  equation  d  =  b~  k.SjV,  where  b 
is  the  current  that  would  be  produced  by  unit  quantity  of  emanation  if 
all  its  radiation  were  absorbed  by  the  air,  and  k.SjV  is  the  correction 
due  to  the  radiation  absorbed  by  the  walls  of  the  vessel  of  surface  & 
and  volume  V.  M.  A.  W. 

Action  of  Radium  Rays  on  Mixtures  of  Hydrogen  and 
Chlorine.  William  P.  Jorissen  and  Wilhelm  E.  Ringer  (Ber.,  1905, 
38,  899 — 904). — A  summary  of  the  observed  cases  of  chemical  action 
under  the  influence  of  radium  rays  is  given.  Previous  experiments 
with  mixtures  of  hydrogen  and  chlorine  have  given  a  negative  result. 
The  gas  mixture  was  obtained  by  electrolysis  of  25  per  cent,  hydrochloric 
acid,  and  was  subjected  to  the  influence  of  radium  bromide  in  an 
apparatus  resembling  a  Bunsen  ice  calorimeter.  The  radium  salt 
(5  mg.)  was  placed  in  the  inner  thin- walled  tube,  the  gas  mixture 
being  contained  in  the  outer  larger  vessel,  into  which  was  sealed  a 
capillary  tube,  on  which  any  alteration  in  volume  of  the  gas  mixture 
exposed  to  the  action  of  the  radium  was  indicated.  Disturbances  result¬ 
ing  from  alteration  in  the  atmospheric  pressure  were  eliminated  by  a 
special  contrivance.  The  apparatus  was  immersed  in  a  thermostat 
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maintained  at  25° and  the  gas  mixture  exposed  to  the  radium  in  the  dark. 
The  meniscus  of  the  liquid  confining  the  gas  was  observed  slowly  to 
alter  its  position  in  the  capillary  tube.  The  same  effect  was  observed 
when  the  radium  tube  was  coated  with  a  layer  of  black  varnish  in 
order  to  cut  off  the  phosphorescent  light  of  the  radium.  H.  M.  D. 

Molecular  Weights  of  Radium  and  Thorium  Emanations. 

Walter  Makower  (Phil.  Mag.,  1905,  [vi],  9,  56 — 77). — The  molecular 
weights  of  the  emanations  were  determined  from  comparison  of  the 
rate  of  diffusion  with  that  of  gases  of  known  molecular  weight, 
namely,  oxygen,  carbon  dioxide,  and  sulphur  dioxide.  Some  interest¬ 
ing  results  were  obtained  in  the  preliminary  experiments.  The 
diffusion  constant  with  the  same  plug  was  found  to  vary  with 
pressure,  a  result  the  author  considers  to  be  due  to  the  pores  of  the  plug 
being  comparable  in  size  with  the  mean  free  path  of  gas  molecules. 
The  values  for  hydrogen  and  carbon  dioxide  were  not  in  the  inverse 
ratios  of  the  squares  of  the  densities,  the  result  being  explicable  by 
differences  due  to  gravitational  causes.  As  the  values  for  A  J M  were 
not  constant,  a  curve  for  X  J  M  against  X  was  drawn  for  the  known 
gases,  from  which  from  the  value  of  X  for  the  radium  emanation,  the  value 
of  M  is  obtained.  The  results  lead  to  the  values  85*5,  97,  and  99, 
so  that,  if  monatomic,  it  probably  occupies  the  vacancy  in  the  periodic 
table  between  Mo  =  96  and  Ru  =  102.  The  determination  of  the  rate 
of  diffusion  of  the  thorium  emanation  was  rendered  more  difficult 
owing  to  its  rapid  rate  of  decay,  but  full  accounts  of  the  methods 
employed  for  this  and  the  previous  determination  are  given.  The 
ratio  of  X  (thorium)  to  X  (radium)  was  found  to  be  1  :  0*931. 

L.  M.  J. 

Emanium.  Friedrich  Giesel  ( Ber .,  1905,  38,  775 — 778.  Com¬ 
pare  Abstr.,  1904,  ii,  800). — A  product  much  richer  in  emanium  is 
obtained  when  the  rare  earths  are  carried  down  with  barium  sulphate ; 
by  this  method,  considerable  amounts  of  lanthanum  are  removed. 
Fractional  precipitation  with  magnesia  may  also  be  used  for  purifying 
the  emanium  ;  this  and  lanthanum  are  least  readily  precipitated. 

The  active  substances  which  can  be  separated  from  emanium  by 
means  of  ammonia  are  termed  Emanium  X  or  EX,  and  are  also 
removed  by  precipitated  barium  sulphate  or  other  precipitates. 

The  three  lines  previously  described  as  characteristic  of  emanium 
have  been  found  to  be  due  to  didymium — lines  X  590  and  530  to  neo¬ 
dymium,  and  lines  X  530  and  488  to  praseodidymium.  J.  J.  S. 

Radioactivity  of  Certain  Fresh  water  Springs  of  the 
Taunus.  A.  Schmidt  ( Ohem .  Centr .,  1905,  i,  492  ;  from  Physikal. 
Zeit .,  6,  34  —  37). — By  means  of  a  piston,  600  c.c.  of  air  were  forced 
through  600  c.c.  of  the  water  under  examination  and  introduced  into 
a  closed  cylinder  of  metal  containing  an  Exner’s  electroscope.  The 
rate  of  fall  of  potential  was  then  measured.  Of  nine  samples  which 
were  examined,  three  were  found  to  be  active.  The  activity  is  present 
in  the  waters  in  the  form  of  emanation,  which  is  removed  by  the  air 
forced  through  them. 
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In  examining  a  spring-water  for  radioactivity,  the  method  adopted 
is  to  determine  the  rate  of  fall  of  potential  in  the  air  forced  through 
the  water  immediately  after  the  sample  has  been  taken,  the  measure¬ 
ment  being  repeated  with  air  forced  through  the  water  four  days  later. 
If  the  ratio  of  the  rates  of  fall  of  potential  is  2:1,  the  authors  conclude 
that  the  water  is  radioactive.  The  fresh-water  springs  of  Wiesbaden 
are  more  active  than  the  hot  springs,  the  evolution  of  gas  from  the 
latter  removing  the  emanation.  Apart  from  the  emanation,  however, 
the  hot  springs  appear  to  contain  a  radioactive  element. 


H.  M.  D. 


Radioactivity  of  Mineral  Springs.  G.  A.  Blanc  (Phil.  Mag., 
1905,  [vi],  9,  148 — 154). — The  author  examined  the  radioactive  pro¬ 
perties  of  the  deposits  from  a  number  of  mineral  and  thermal  waters 
of  the  Alpine  regions,  a  list  of  the  sources  being  given.  It  was  found 
that  most  produced  a  certain  amount  of  emanation,  the  rate  of  decay  of 
which  was  approximately  equal  to  that  of  the  radium  emanation.  Some 
very  active  deposits,  however,  produced  very  little  emanation,  or  else  a 
very  rapidly  decaying  emanation.  Further  experiments  showed  the 
latter  to  be  present,  the  emanation  losing  half  its  activity  in  about 
one  minute,  and  producing  secondary  activity  which  decays  to  half  its 
value  in  about  eleven  hours ;  this  is  hence  probably  a  thorium  emanation. 

L.  M.  J. 

The  Wiesbaden  Thermal  Springs  and  their  Radioactivity. 

Ferdinand  Henrich  ( Monatsh .,  1905,  20,  149 — 184.  Compare  this 
vol.,  ii,  6  ;  Fresenius,  Abstr.,  1887,  647). — The  gas  obtained  from  the 
Kochbrunnen,  Wiesbaden,  was  found  to  consist  of  84*5  per  cent,  of 
carbon  dioxide,  including  traces  of  hydrogen  sulphide,  0T  per  cent,  of 
oxygen,  and  15  4  per  cent,  of  nitrogen  and  argon  ;  the  gas  from  the 
Adler  spring  contained  75  4  per  cent,  of  carbon  dioxide  with  traces  of 
hydrogen  sulphide,  1  per  cent,  of  oxygen,  and  23 ‘6  per  cent,  of  nitrogen 
and  argon  ;  the  gas  from  the  Schiitzenhof  spring  contained  63*2  per  cent, 
of  carbon  dioxide  with  traces  of  hydrogen  sulphide,  0’2  per  cent,  of 
oxygen,  and  67*2  per  cent,  of  nitrogen  and  argon.  The  composition  of 
the  gas  from  the  same  spring  is  not  always  the  same,  and  the  gases 
from  different  jets  in  the  same  spring  basin  vary  in  their  composition. 
The  gas  from  the  Kochbrunnen  was  found  to  affect  a  photographic 
plate.  The  electrometrical  examination  of  the  gases  from  these  three 
springs  showed  that  in  each  case  the  radioactivity  of  the  gas  was 
increased  by  removal  of  the  carbon  dioxide,  and  to  a  still  greater 
extent  by  removal  of  the  nitrogen  ;  the  residual  gases  exhibited  the 
spectrum  of  argon,  but  neither  of  helium  nor  of  radium  emanation. 
The  gases  obtained  by  boiling  the  water  of  these  three  springs  and 
of  the  Faulbrunnen  were  also  found  to  be  radioactive.  The  solid 
deposited  by  the  water  close  to  the  spring  consists  principally  of  ferric 
oxide  and  its  salts,  whilst  further  from  the  spring  the  water  deposits 
calcium  carbonate  in  the  form  of  aragonite ;  these  deposits  are 
strongly  radioactive.  The  residue  obtained  on  evaporation  of  the 
water  consists  principally  of  sodium  chloride,  and  is  only  slightly 
radioactive.  G.  Y. 
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Influence  of  Temperature  on  the  Electrical  Conductivity  of 
Lithium.  Arciero  Bernini  (Chem.  Centr.,  1905,  i,  496;  from 
Fhysikal.  Zeit .,  6,  74 — 78). — The  molten  lithium  was  pressed  into  a 
glass  tube,  the  walls  of  which  were  coated  with  a  thin  layer  of  oil ;  by 
this  means,  the  formation  of  cavities  in  the  solidified  metal  could  be 
avoided.  In  the  measurement  of  the  electrical  conductivity,  a  correc¬ 
tion  was  applied  for  this  layer  of  oil.  The  electrical  resistance  of 
lithium  alters  considerably  more  than  that  of  sodium  and  potassium 
when  change  in  the  state  of  aggregation  takes  place.  From  the 
electrical  resistance  curves,  the  melting  point  of  lithium  is  177*84° 
(Bunsen,  180°).  The  specific  resistance  of  solid  lithium  at  0°  is 
0*089285,  of  molten  lithium  at  230°,  0*452484.  The  temperature- 
coefficient  for  solid  lithium  between  0°  and  its  melting  point  is 
0*004568,  for  molten  lithium  between  the  melting  point  and  230°, 
0  002729.  In  opposition  to  previous  statements,  lithium  melts  quite 
sharply  as  indicated  by  the  electrical  measurements.  The  ratio  of 
the  specific  resistances  at  the  melting  point  is  equal  to  2*51. 

H.  M.  D. 

Halogen  Hydrides  as  Conducting  Solvents.  III.  Transport 
Numbers.  Bertram  D.  Steele  ( Proc .  Roy .  Soc.,  1905,  74,  320. 
Compare  McIntosh  and  Steele,  Abstr.,  1904,  ii,  533  ;  Archibald  and 
McIntosh,  ibid.,  534). — As  a  preliminary  step,  Faraday’s  law  was 
shown  to  be  valid  for  solutions  in  liquefied  hydrogen  bromide  within 
the  limits  of  the  experimental  error  of  the  method  employed.  Trans¬ 
port  numbers  were  then  determined  at  —81°  for  ether,  acetone,  methyl 
hexyl  ketone,  and  triethylamine  hydrobromide  in  hydrogen  bromide 
solution.  These  substances,  the  first  two  of  which  have  been  shown 
to  form  compounds  with  hydrogen  bromide,  are  found  to  travel  towards 
the  cathode,  and  the  cation  transport  number  increases  with  increasing 
concentration.  J.  C.  P. 

Halogen  Hydrides  as  Conducting  Solvents.  IV.  Bertram  D. 
Steele,  Douglas  McIntosh,  and  Ebenezer  H.  Archibald  (Proc. 
Roy.  Soc .,  1905,  74,  321 — 322.  Compare  preceding  abstract). — To 
explain  the  abnormal  variation  of  the  molecular  conductivity  with 
dilution  for  solutions  in  which  the  halogen  hydrides  act  as  solvents 
(see  Abstr.,  1904,  ii,  534),  it  may  be  assumed  that  the  dissolved  sub¬ 
stance  combines  with  the  solvent,  and  that  the  resulting  compound 
undergoes  ionic  dissociation.  This  view  is  supported  by  experiments 
on  solutions  of  hydrogen  cyanide  and  triethylamine  hydrochloride  in 
hydrogen  chloride,  and  of  acetone  in  hydrogen  bromide.  In  the  latter 
case,  3  molecules  of  solute,  in  the  former  cases,  2  molecules  of  solute, 
combine  with  the  solvent  to  form  the  dissociating  substance.  The 
association  of  solute  and  solvent  in  such  cases  is  indicated  also  by  the 
high  values  obtained  for  the  molecular  weight.  J.  C.  P. 

Electromotive  Behaviour  of  Bromine  and  the  Anodic 
Potential  in  the  Electrolysis  of  Neutral  Solutions  of  Potassium 
Bromide.  F.  Boericke  (Zeit.  Elektrochem .,  1905,  11,  57 — 88). — The 
solubility  of  liquid  bromine  in  water  is  0*2595  gram-molecule  per 
litre  at  0°  and  0*2125  gram-molecule  per  litre  at  25°.  Bromine 
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hydrate  is  less  soluble,  the  saturated  solution  containing  0*152  gram- 
molecule  of  bromine  at  0°. 

The  following  table  gives  the  solubility  of  bromine  and  bromine 
hydrate  in  solutions  of  potassium  bromide  ;  the  concentrations  are 
expressed  in  gram-molecules  .of  potassium  bromide  or  bromine  per 
litre  : 


Concentration 

of  Br2. 

, - * — 

s 

Bromine 

Concentration 

Bromine, 

hydrate, 

Concentration 

Concentration  of 

KBr. 

0°. 

0°. 

of  KBr. 

Br2  at  25°. 

3*033 

4*606 

— , 

3*00 

3*955 

2*17 

3*200 

3*200 

1*00 

1*354 

1*82 

2*650 

2*645 

0*50 

0*744 

1*725 

2*515 

2*475 

0*33 

0*564 

1*00 

1*520 

1*360 

0*20 

0*421 

0*501 

0*8  666 

0*700 

0*10 

0*3085 

0*330 

0*6510 

— 

0*033 

0*2500 

0*199 

0*4945 

0*3575 

0*100 

0*3770 

0*250 

0  033 

0*2935 

— 

HBr. 

HBr. 

1  *00 

1*690 

1*565 

1*00 

1*4975 

0*10 

0*3770 

0*262 

0*10 

0*324 

At  0°,  bromine,  bromine  hydrate,  and  1*83  normal  potassium  brom¬ 
ide  solution  saturated  with  bromine  are  in  stable  equilibrium.  The 
author  concludes  from  the  figures  given  that,  whilst  the  greater  part 
of  the  dissolved  bromine  probably  exists  as  KBr3,  molecules  of  the 
formula  KBr6,  and  possibly  KBr7,  must  also  exist. 

The  potential  of  bromine,  -  c0,  is  calculated  by  means  of  the  equa¬ 
tion  —  e  =  -  €0  4*  0*02981ogC'Br.2/(CW)2  from  a  large  number  of  deter¬ 
minations  of  the  E.M.F.  of  cells  containing  a  platinum  electrode 
immersed  in  a  saturated  solution  of  bromine  in  potassium  bromide. 
The  concentrations  of  free  bromine  and  of  bromine  ions  are  calculated 
on  the  assumption  that  (in  the  weaker  solutions)  only  KBr3  molecules 
are  formed,  that  KBr3  and  KBr  are  equally  dissociated,  and  that  this 
dissociation  can  be  calculated  from  the  conductivity.  The  mean  value 
of  —  €0  (referred  to  the  hydrogen  electrode)  is  1*098  volts. 

The  result  of  a  very  large  number  of  experiments  on  the  potential 
of  the  anode  in  the  electrolysis  of  potassium  bromide  solutions  is  that 
the  great  solubility  of  bromine  in  water  or  a  solution  of  a  bromide 
allows  bromine  ions  to  be  discharged  reversibly  at  a  platinised 
platinum  anode  at  potentials  lower  than  the  potential  of  bromine  in  a 
saturated  solution,  whereas  at  a  smooth  platinum  anode  a  change  takes 
place  in  the  electrode  (probably  a  layer  of  gaseous  bromine  condenses 
on  its  surface)  which  makes  it  necessary  to  increase  the  potential  con¬ 
siderably  above  that  of  bromine  in  a  saturated  solution  in  order  to  pro¬ 
duce  an  appreciable  current.  T.  E. 

Polarisation  observed  during  Cathodic  Liberation  of 
Hydrogen.  Julius  Tafel  (Zeit.  physikal.  Chem .,  1905,  50,  641 — 712. 
Compare  Abstr.,  1900,  ii,  588). — In  the  author’s  experiments,  a 
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platinum  anode  was  used  in  all  cases,  dilute  sulphuric  acid  was  the 
electrolyte,  and  the  cathode  consisted  of  mercury,  cadmium,  lead, 
silver,  copper,  nickel,  bismuth,  tin,  gold,  or  platinum.  The  polarisa¬ 
tion  was  determined  while  electrolysis  was  proceeding,  as  evidenced  by 
the  distinct  liberation  of  hydrogen.  The  cathode  potential,  €,  and  the 
cathode  current  density,  7,  are  related  by  the  equation  €  =  a  +  51og/, 
where  a  and  b  are  constants  for  a  given  temperature  (compare  Jahn 
and  Schonrock,  Abstr.,  1895,  ii,  178  ;  Jahn,  Abstr.,  1898,  ii,  496  ; 
Haber,  Abstr.,  1900,  ii,  257  ;  Russ,  Abstr.,  1903,  ii,  631  ;  Haber  and 
Russ,  Abstr.,  1904,  ii,  309).  The  potentials  for  all  the  metals  decrease 
as  the  temperature  rises,  but  in  the  case  of  mercury  it  was  found  that 
b  increases  with  rising  temperature.  The  foregoing  formula  is 
especially  accurate  for  a  mercury  cathode  over  a  wide  range  of  current 
density,  but  its  applicability  is  masked  in  the  case  of  the  other  metals 
(except  perhaps  lead)  by  secondary  causes.  In  studying  these  second¬ 
ary  causes,  it  is  therefore  necessary  to  compare  values  of  the  cathode 
polarisation  which  have  been  obtained  with  a  given  current  density. 

The  primary  influence  of  the  cathode  surface,  so  far  as  its  mechanical 
properties  are  concerned,  appears  to  be  comparatively  slight ;  for 
example,  polished  and  prepared  lead  electrodes  have  approximately  the 
same  polarisation  values.  But  the  cathode  process  itself  effects 
mechanical  and  chemical  changes  at  the  surface  of  the  cathode,  and 
these  changes  influence  the  potential  values  so  that  the  latter  are  more 
or  less  dependent  on  the  previous  history  of  the  cathode.  Some  metals 
(lead,  cadmium,  silver,  and  copper)  exhibit  two  distinct  polarisation 
states  when  the  anode  liquid  has  access  to  the  cathode,  a  state  of 
“  elevation  ”  and  a  state  of  “  depression.”  The  change  from  the  one 
to  the  other  takes  place  during  electrolysis,  and  often  occurs  suddenly. 
Cathode  process  and  anode  liquid  are  opposed  to  each  other,  and  what 
leads  to  the  state  of  depression  is  some  change  in  the  cathode  surface 
induced  by  an  unknown  product  of  the  anode  process. 

The  potential  at  all  the  cathodes  (those  of  platinised  platinum  and 
mercury  excepted)  changes  slowly  during  electrolysis.  When  the 
cathode  is  protected  from  the  anode  liquid,  lead,  cadmium,  tin,  and  bis¬ 
muth  all  reach  a  polarisation  maximum  within  a  short  time,  up  to 
half  an  hour  in  the  last  two  cases.  With  copper,  nickel,  gold,  and 
bright  platinum,  the  cathode  potential  for  a  given  current  density  goes  on 
increasing  for  hours,  and  with  platinum  no  maximum  value  can  be 
reached  at  all.  The  author  considers  that  the  experimental  data  are 
rather  opposed  to  the  view  of  varying  polarisation  as  due  to  the  vary¬ 
ing  thickness  of  a  gaseous  layer  on  the  electrode.  He  himself  regards 
the  cathode  surface  as  having  in  different  cases  a  different  catalytic 
effect  on  the  process  of  formation  of  hydrogen  gas.  J.  C.  P. 

Relation  between  Cathode  Potential  and  Electrolytic  Re¬ 
ducing  Action.  Julius  Tafel  and  Kurt  Naumann  (Zeit.  physikal. 
Chem.y  1905,  50,  7)3 — 752.  Compare  preceding  abstract). — The 
electrolytic  reduction  of  caffeine  and  succinimide  in  sulphuric  acid  can 
be  effected  only  with  cathodes  of  cadmium,  lead,  and  mercury.  In  the 
case  of  lead,  however,  the  reduction  cannot  be  effected  if  the  cathode 
potential  is  by  any  method  reduced  below  about  1*65  volts.  Caffeine 
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is  reduced  more  rapidly  at  a  mercury  cathode  than  at  a  lead  cathode, 
but  the  behaviour  of  sueeinimide  is  exactly  the  reverse,  although  the 
cathode  potentials  of  the  two  metals  in  pure  acid  are  the  same.  In 
the  electrolysis  of  sulphuric  acid  with  mercury  cathode,  the  addition  of 
caffeine  leads  to  depolarisation.  With  a  lead  cathode,  small  quantities 
of  caffeine  effect  a  rise  of  the  cathode  potential,  larger  quantities  lower 
the  potential.  Sueeinimide  raises  the  potential  at  both  mercury  and 
lead  cathodes.  Addition  of  caffeine  at  a  tin  cathode  leads  to  depolari¬ 
sation,  although  no  reduction  of  the  caffeine  can  be  detected.  When 
caffeine  is  reduced  at  a  mercurv  cathode,  then  for  a  given  current 
strength  the  relation  e  =  a  +  61og(100  -  N)  holds,  where  e  is  the  cathode 
potential  during  the  reduction  and  Ar  is  the  reduction  efficiency  (“  Nutz- 
effekt 55 ).  When  caffeine  is  reduced  at  a  lead  cathode,  the  potential  of 
which  in  pure  acid  is  varied  by  the  precipitation  of  foreign  metals, 
then  for  a  given  current  strength  and  caffeine  concentration  the  rela¬ 
tion  e  —  al  +  51logiV’  holds.  These  results  are  in  harmony  with  the 
observations  of  Haber  and  his  pupils  on  the  reduction  of  nitrobenzene 
without  evolution  of  hydrogen.  They  can  be  interpreted  by  supposing 
that  the  formation  of  hydrogen  gas  and  the  reduction  at  the  cathode 
are  completely  co-ordinated  non-reversible  processes,  and  that  the 
cathode  potential  is  due  to  the  forced  accumulation  of  hydrogen  in 
some  form  or  other  in  the  surface  layer  of  the  cathode.  J.  C.  P. 

Theory  of  Electrocapillary  Phenomena.  III.  Jean  Billitzer 
(Zeit.  physikaL  Chem .,  1905,  51,  167 — 192). — Recent  work  has  shown 
that  the  capillary  constant  of  mercury  not  only  depends  on  the  density 
of  the  electrical  double  layer,  but  is  a  function  also  of  the  potential 
difference.  In  the  present  paper,  the  author  deduces  and  discusses  a 
form  of  this  function.  J.  C.  P. 

The  Aluminium  Rectifier.  S.  Barclay  Charters  (J.  Physical 
Chem.,  1905,  9,  110 — 148). — The  behaviour  of  an  aluminium  rectifier 
is  best  explained  by  the  assumption  that  the  electrode  becomes  coated 
with  a  film  of  aluminium  hydroxide  which  is  impermeable  to  certain 
ions,  for  example,  S04"  and  Al**’ ,  but  permeable  to  others,  such  as 
H',  Cl',  Br'  (Abstr.,  1903,  ii,  260).  When  alow  voltage  is  applied  and 
slowly  increased  with  clean  aluminium  electrodes,  a  considerable 
current  is  first  produced,  which  gradually  sinks  as  the  film  increases, 
until  a  steady  low  value  is  reached — the  leakage  current,  which  in¬ 
creases  slowly  with  the  voltage  until  a  certain  critical  value  of  the 
voltage  is  obtained  above  which  the  current  increases  rapidly,  the  film 
being  ultimately  ruptured  at  what  is  termed  the  “  break-down  point." 
Experiments  were  first  made  to  determine  the  critical  values  with 
various  electrolytes,  and  the  method  employed  is  described,  tables  and 
curves  of  the  results  being  given.  Sulphuric  acid  and  solutions  of 
disodium  phosphate  and  citric  acid  were  employed  ;  the  critical  value 
of  sulphuric  acid  was  lowest,  about  55  volts,  that  of  dilute  citric  acid 
was  highest,  but  in  this  case,  owing  to  steady  rise  of  the  leakage  current, 
the  solution  cannot  be  worked  above  about  325  volts.  The  other  two 
solutions  yielded  a  critical  value  of  about  300  volts,  the  same  value 
being  obtained  with  phosphoric  acid  at  a  concentration  of  maximum 
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conductivity,  and  this  solution  was  employed  in  the  4-cell  rectifier 
described.  The  rectifier  was  arranged  to  secure  all  the  current,  and 
lead  graphite  was  employed  as  the  second  electrode.  Numerous  ex¬ 
periments  on  the  efficiency  of  the  rectifier  were  made,  and  curves  are 
given.  A  current  efficiency  of  about  75 — 80  per  cent,  was  readily 
obtained  ;  the  voltage  efficiency,  however,  is  only  about  30  to  35  per 
cent.,  and  the  energy  efficiency  about  20  to  30  per  cent.  The  loss  of 
voltage  is  best  explained  by  assumption  of  a  counter  E.M.F. 

L.  M.  J. 

Behaviour  of  Anodes  of  Iridium,  Platinum,  and  Rhodium  in 
the  Electrolysis  of  Dilute  Sulphuric  Acid.  J.  B.  Westhaver 
(Zeit.  physikcd.  Chem .,  1905,  51,  65—94). — Anodes  of  iridium,  platinum, 
and  rhodium  in  Nj  10  sulphuric  acid  behave  differently.  When  the 
current  density  is  high,  iridium  is  the  least  polarisable,  followed  by 
rhodium  ;  at  low  values  of  the  current  density,  platinum  is  less  easily 
polarised  than  iridium.  A  considerable  interval  elapses  before  the 
stationary  condition  of  affairs  is  reached  ;  at  low  current  densities,  the 
most  rapid  electrodes  in  this  respect  are  those  obtained  by  covering  a 
glass  surface  with  a  liquid  containing  iridium  salt,  and  then  evap¬ 
orating  and  igniting.  With  such  burnt  electrodes,  coated  with  iridium 
black,  the  E.M.F \  of  the  hydrogen-oxygen  cell  with  W/IO  sulphuric 
acid  is  found  to  be  1'06  volts  at  the  ordinary  temperature,  this  final 
value  being  reached  both  from  above  and  from  below.  With  platinised 
electrodes  a  temporary  rise  of  the  E.M.F.  to  IT  volts  is  observed. 
Oxygen  electrodes  completely  immersed  in  the  liquid  exhibit  an  E.M.F. 
of  only  0*9  volt,  even  after  prolonged  passage  of  oxygen.  The  curves 
showing  the  relation  between  potential  and  current  density  exhibit 
marked  hysteresis  in  the  case  of  platinum  and  platinum  black.  The 
mere  occurrence  of  discontinuities  or  points  of  marked  curvature  on 
the  potential  current  curves  is  not  sufficient  to  warrant  conclusions  as 
to  the  electrode  processes,  for  the  electrode  potentials  corresponding 
with  these  points  depend  on  the  scale  of  the  curves  and  the  accuracy 
of  the  method  used  to  determine  the  current.  The  author  shows  that 
when  the  logarithm  of  the  current  is  plotted  against  the  electrode 
potential,  curves  are  obtained  for  the  various  kinds  of  platinum  and 
iridium  electrodes,  which  all  exhibit  a  break  at  1'45  volts.  Electrodes 
of  iridium  black,  on  account  of  their  small  polarisation,  are  suitable 
for  determinations  of  conductivity  with  alternating  current  and  a 
telephone.  J.  C.  P. 

Dissociation  of  Ternary  Electrolytes.  Gottfried  Kummel 
(. Zeit .  Elektrochem .,  1905,  11,  94 — 99). — The  author  has  extended  the 
work  previously  described  (Abstr.,  1904,  ii,  111).  Solutions  of  magne¬ 
sium  chloride  are  examined  at  six  temperatures  between  15°  and  30° 
The  concentrations  of  the  MgCl’  ions  calculated  by  means  of  the  trans¬ 
ference  numbers  are  often  smaller  than  the  minimum  values  calculated 
by  the  method  of  isohydric  solutions.  This  discrepancy  is  attributed 
to  the  inaccuracy  of  two  assumptions  on  which  the  calculations  are 
based ;  these  assumptions  are  :  (a)  the  concentration  of  the  Cl'  ions  in  a 
solution  of  potassium  chloride  can  be  calculated  from  its  conductivity ; 
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( b )  the  transference  numbers  are  independent  of  the  concentration. 
On  the  whole,  however,  it  appears  that  the  concentration  of  the  MgCl’ 
ions  increases  rapidly  as  the  temperature  rises.  Similar  experiments 
are  described  with  calcium  chloride  and  nitrate,  barium  chloride, 
potassium  oxalate,  and  lithium  sulphate.  The  results  obtained  with 
the  calcium  and  barium  salts  are  very  similar  to  those  obtained  with 
magnesium  chloride  ;  potassium  oxalate  also  gives  similar  results.  The 
transference  number  for  K  in  potassium  oxalate  is  found  to  be  0*76 
in  2  A-  and  0*74  in  Absolutions  at  25°.  The  transference  number  for 
Li  in  LiS04  at  25°  is  found  to  be  0*35  in  2A-,  0*37  in  AT-,  and  0*39  in 
0*5 Absolutions.  The  values  of  the  concentrations  of  the  ion  LiS04' 
found  by  the  two  methods  agree  much  better  in  this  case  than  in 
any  other  ;  at  25°  they  are  : 


Litres  per  gram  equivalent  Li2SCh  ... 

0*5 

0*571 

0*667 

1 

2 

10 

Concentration  of  Li*  ions . 

0*930 

0*847 

0*752 

0*546 

0*303 

0*0692 

j 

[  Maximum  . 

0*930 

0*789 

0*654 

0*404 

0-157 

0*0089 

Concentration  ofj 
LiSO/  ions.  1 

1  Minimum . 

|  From  transference 

0*530 

0*454 

0*376 

0*233 

0*090 

0*0051 

1 

L  number . 

0717 

0-597 

0*499 

0*301 

0*106  0*0028 

T.  E. 

Electrolysis  with  Alternating  Current.  Andre  B rochet  and 
Joseph  Petit  ( Zeit .  Elektrochem .,  1905,  11,  102). — Be  ply  to  Le  Blanc 
(this  vol.,  137)  and  Ruer  (ibid.).  T.  E. 

Electrolysis  of  Organic  Acids  by  means  of  an  Alternating 
Current.  Andre  Brochet  and  Joseph  Petit  (Compt.  rend .,  1905, 
140,  442 — 444.  Compare  this  vol.,  ii,  7,  27,  28). — Solutions  of  formic 
acid,  formates,  or  oxalic  acid  are  electrolytically  decomposed  by  means 
of  an  alternating  current,  yielding  the  same  products  as  are  obtained 
when  a  continuous  current  is  employed,  but  the  yields,  which  vary  with 
the  current  density,  are  much  higher ;  in  the  case  of  formic  acid  with  a 
current  density  of  one  ampere  per  sq.  centimetre,  the  yield  is  46  per 
cent,  of  the  theoretical,  with  0*5  ampere  it  is  10 — 12  per  cent.,  and 
with  0*25  ampere  it  is  5  per  cent.  ;  the  corresponding  values  for 
potassium  formate  are  80 — 90  per  cent.,  30 — 40  per  cent.,  and  10 — 15 
per  cent.,  whilst  the  yield  of  gaseous  products  from  oxalic  acid  is  80 
per  cent,  for  a  current  density  of  1  ampere  per  sq.  centimetre.  The 
alternating  current  has  no  definite  action  on  acetic  acid  solutions. 

M.  A.  W. 

Registration  of  Atmospheric  Ionisation  by  means  of  Palling 
Water.  Charles  Nordmann  (Compt.  rend.,  1905,  140,  430 — 433). — 
A  description  and  diagram  of  an  arrangement  for  obtaininga  continuous 
record  of  the  ionisation  of  the  atmosphere  (compare  Compt.  rend.,  1904, 
138,  1418,  1596);  the  air  circulates  between  the  plates  of  a  cylin¬ 
drical  condenser  and  the  charge  introduced  by  the  ions  is  carried  off 
by  drops  of  water  falling  regularly  from  a  Marriotte  bottle ;  the 
deviations  of  the  electrometer  connected  with  the  condenser  are  pro¬ 
portional  to  the  number  of  ions  per  unit  volume  of  the  gas,  and  a 
photographic  record  of  the  deviations  is  obtained  on  a  mechanically 
rotating  cylinder.  M.  A.  W. 
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Magnetic  Hysteresis  at  High  Frequencies.  Ch.  Eug.  Guye 
and  A.  Schidlof  ( Arch .  Sci.  pliys .  Nat.,  1905,  [iv],  19,  60 — 79). — The 
authors  have  compared  by  a  bolometric  method  the  energy  lost  per 
second  by  hysteresis  in  coils  of  iron,  nickel,  and  nickel  steel  in  fields 
of  varying  intensity  and  at  frequencies  varying  from  125  to  1200.  It 
is  found  that  the  energy  lost  per  second  is  proportional  to  the  frequency, 
and  hence  that  the  energy  lost  in  each  cycle  of  magnetism  is  indepen¬ 
dent  of  the  time  of  the  cycle  within  the  limits  of  100  to  1200  cycles 
per  second.  L.  M.  J. 

Magnetisation  and  Resistance  of  Nickel  Wire  at  High  Tem¬ 
peratures.  C.  G.  Knott  {Trans.  Roy.  Soc.  Edin .,  1904,  41,  39—52). — 
The  experiments  deal  with  the  effect  of  longitudinal  magnetisation  on 
the  electrical  resistance  of  nickel  wire  up  to  400°,  the  temperature 
about  which  nickel  loses  its  pronounced  magnetic  properties.  The 
results  are  summarised  in  two  sets  of  graphs,  namely,  (1)  isothermals, 
showing  the  relation  between  magnetising  force  and  resistance  change 
at  various  temperatures,  and  (2)  isodynamics,  showing  the  relation 
between  resistance  change  and  temperature  in  the  various  fields.  In 
the  higher  fields,  the  resistance  change  diminishes  as  the  temperature 
rises  and  is  practically  non-existent  above  350°.  Hence  it  appears 
that  the  change  in  question  is  a  function  not  of  the  magnetising  force 
but  of  the  magnetisation  or  induction  in  the  nickel.  The  isodynamic 
curves  further  indicate  a  peculiarity  at  or  near  180°.  This  is  probably 
connected  with  the  abnormal  thermoelectric  behaviour  of  nickel  at 
180 — 200°,  and  with  the  abnormal  temperature-coefficient  of  the  re¬ 
sistance  of  nickel  at  the  same  temperature.  J.  C.  P. 


Coefficient  of  Magnetisation  of  Bismuth :  Some  Points  of 
Reference  in  the  Diamagnetic  Scale.  Georges  Meslin  {Compt. 
rend.,  1905,  140,  499 — 502). — The  author  has  redetermined  the  value 
of  the  coefficient  of  magnetisation  of  crystalline  bismuth  and  finds 
-  P42  x  10“  6 ;  Faraday  found  -  1*64  x  10  ;  Becquerel,  -l*75xl0~6; 

Curie,  -  1*35  x  10'6  ;  and  Ettingshausen,  —  1  *44  x  10'6.  For  potassium 
sulphate  or  nitrate,  the  value  of  the  coefficient  is  —  0  42  x  10~6  or 
0*32  x  10"e  respectively,  and  these  agree  closely  with  the  values  found 
by  Curie,  namely,  -  0*43  x  10  ~6  for  potassium  sulphate  and  -  0’33  x  10“ 6 
for  potassium  nitrate.  M.  A.  W. 


Specific  Heat  of  Gases  at  High  Temperatures.  Ludwig  Holborn 
and  L.  Austin  {Sitzungsber.  K.  Akad .  Wiss.  Berlin ,  1905,  175 — 178). — 
The  mean  specific  heats  at  constant  pressure  of  nitrogen,  air,  oxygen 
containing  9*5  per  cent,  of  nitrogen,  and  carbon  dioxide  have  been  deter¬ 
mined  by  Regnault’s  method  over  the  temperature  ranges  20 — 440°, 
20 — 630°,  20 — 800°.  From  the  specific  heat  of  the  impure  oxygen 
just  referred  to,  the  specific  heat  of  pure  oxygen  has  been  calculated. 
The  values  found  for  the  mean  specific  heats  are  given  in  the  follow¬ 
ing  table  : 


Temp,  range. 
20—440° 
20—630 
20—800 


Nitrogen. 

0-2419 

0-2464 

0-2497 


Oxygen. 

0*2240 

0-2300 


Air.  Carbon  dioxide. 

0-2366  0-2306 

0-2429  0-2423 

0*2430  0-2486 
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It  is  Dot  possible  from  these  results  to  say  with  certainty  that  the 
specific  heat  of  the  simple  gases  increases  with  rising  temperature. 
When  the  specific  heat  of  carbon  dioxide  at  a  definite  temperature  is 
calculated  from  the  mean  specific  heats,  the  following  numbers  are 
obtained  : 


Temperature. 

Specific  lieat. 

Temperature. 

Specific  heat. 

0° 

0*2028 

400° 

0-2502 

100 

0-2161 

600 

0-2678 

200 

0-2285 

800 

0-2815 

The  values  at  the  higher  temperatures  are  lower  than  those  deduced 
indirectly  by  previous  workers.  J.  C.  P. 

Effect  of  Liquid  Air  Temperatures  on  the  Mechanical  and 
other  Properties  of  Iron  and  its  Alloys.  Sir  James  Dewar 
and  Robert  A.  Hadfield  ( Proc .  Roy.  Soc .,  1905,  74,  326 — 336). — 
The  effect  of  low  temperature  on  iron  and  iron  alloys  is,  in  general,  to 
increase  their  tenacity  and  reduce  their  ductility.  This  does  not 
apply,  however,  to  the  alloys  containing  nickel.  Whereas  pure  iron 
becomes  extraordinarily  brittle  at  low  temperatures,  the  effect  of  these 
conditions  on  nickel  is  to  increase  both  its  tenacity  and  its  ductility, 
and  the  influence  of  the  latter  characteristic  may  be  marked  in  the 
iron-nickel  alloys.  The  nickel,  in  fact,  acts  as  a  preventive  of  brittle¬ 
ness  at  low  temperatures,  provided  the  percentage  of  carbon  in  the 
alloy  is  not  too  great.  Even  in  an  iron  alloy  containing  6  per  cent, 
of  manganese  and  24  per  cent,  of  nickel,  the  latter  metal  causes  the 
alloy  to  remain  ductile  at  the  temperature  of  liquid  air.  J.  C.  P. 

• 

Melting  Points  and  Transition  Points  of  some  Salts. 

K.  Huttner  and  Gustav  Tammann  (Zeit.  anorg.  Chein .,  1905,  43, 
215 — 227). — In  determinations  of  the  melting  points  of  salts,  the 
curves  of  cooling  over  as  large  a  temperature  range  as  possible  should 
be  observed  in  order  that  the  transition  points  of  one  crystalline  form 
into  another  may  be  noted.  The  curve  of  cooling  also  indicates  the 
relationship  between  the  heat  of  transition  and  the  heat  of  fusion. 
The  transition  proceeds  in  such  a  manner  that  the  amount  of  sub¬ 
stance  which  crystallises  in  unit  of  time  gives  up  an  amount  of  heat 
which  is  just  sufficient  to  maintain  the  temperature  constant  for  a 
time.  The  amount  of  salt  transformed  in  unit  of  time  depends  on  the 
temperature,  on  the  linear  rate  of  crystallisation  with  which  the  single 
crystals  separate  in  the  molten  mass,  and  on  the  nature  of  the  dis¬ 
tribution  of  the  crystals  in  the  molten  mass. 

The  curve  of  cooling  of  lithium  sulphate  is  represented,  the  ordin¬ 
ates  indicating  temperatures  and  the  abscissae  time  in  seconds.  From 
observations  of  temperature  during  the  crystallisation  of  the  first  half 
of  the  salt,  conclusions  can  be  drawn  as  to  whether  any  substance  is 
present  in  admixture  with  the  salt. 

The  relationship  between  heat  of  transition  and  heat  of  fusion  is 
discussed.  The  latter  is  always  greater  than  the  former  for  any  given 
salt. 

The  melting  and  transition  points  of  a  number  of  inorganic  salts 
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were  determined.  Many  of  the  melting  points  determined  by  the 
authors  are  widely  at  variance  with  values  previously  obtained  by 
Braun,  Carnelley,  Le  Chatelier,  and  others.  A.  McK. 

Vapour  Tension  of  Solid  Solutions.  II.  Alexander  W. 
Speransky  (Zeit.  physikal.  Chem .,  1905,  51,  45 — 58,  Compare  Abstr., 
1904,  ii,  237). — With  the  apparatus  previously  described,  the  author  has 
determined  the  vapour  tensions  at  various  temperatures  of  ^-dibromo- 
benzene  (solid),  y?-chlorobromobenzene  (m.  p.  64*7°  ;  solid  and  liquid), 
y>dichlorobenzene  (solid  and  liquid),  and  of  isomorphous  mix¬ 
tures  of  £)-d ibromobenzene  with  ^-chlorobromobenzene,  and  of  jo-di- 
bromobenzene  with  p- dichlorobenzene.  From  the  vapour  pres¬ 
sure  curves  for  solid  and  liquid  ^-dichlorobenzene  and  ^-chloro- 
bromobenzene,  it  is  possible  to  calculate  the  freezing  point  (that  is, 
the  intersection  of  the  curves)  in  good  agreement  with  experiment. 
From  the  vapour  tensions  of  the  isomorphous  mixtures,  it  appears  that 
in  a  solid  solution  of  y>dibromobenzene  in  ^-chlorobromobenzene  the 
molecules  of  the  former  substance  are  simple,  while  in  a  solid  solution 
of  y?-dibromo benzene  in  ^-dichlorobenzene  the  molecules  of  the  former 
substance  at  high  concentrations  are  double.  The  result  is  the  same 
as  has  been  deduced  from  the  study  of  the  liquid  solutions.  Since 
the  solution  laws  are  thus  applicable  in  the  case  of  these  isomorphous 
mixtures,  it  may  be  concluded  that  the  surface  of  the  solid  does  not 
play  an  important  part.  J.  C.  P. 

Determination  of  Molecular  Weight  in  Solid  Solutions. 
IV.  Vaporisation  of  Isomorphous  Mixtures  of  ^-Dichloro- 
benzene  and  jo-Dibromobenzene.  Friedrich  W.  Kuster  [with 
Georg  Dahmer]  (Ze£t.  physikal.  Chem.,  1905,  51,  222 — 242.  Compare 
this  vol.,  ii,  80  ;  also  Speransky,  preceding  abstract). — An  elaborate 
apparatus  has  been  devised  for  determining  the  vapour  pressures  of 
jp-dichlorobenzene,  ^-dibromobenzene,  and  isomorphous  mixtures  of  the 
two  substances.  The  vaporisation  took  place  in  a  large  bell  jar  im¬ 
mersed  in  a  thermostat,  and  provision  was  made  for  the  stirring  of  the 
vaporising  substance  and  for  the  circulation  of  the  air  and  vapour  in 
the  bell  jar.  When  the  air  in  the  bell  jar  had  become  saturated  with 
the  vaporising  substance,  it  was  aspirated  over  a  column  of  hot  lime. 
The  amount  of  halogen  in  the  lime  was  subsequently  determined  by 
Volhard’s  method.  The  vapour  pressure  of  the  bromine  compound 
has  been  determined  at  various  temperatures  between  19 ’3°  and  69 T°, 
the  vapour  pressures  of  the  chlorine  compound  and  of  the  isomorphous 
mixtures  at  49  T°,  at  which  temperature  the  vapour  pressures  of 
^-dichlorobenzene  and  ^-dibromobenzene  are  5*23  and  0'31  mm.  mer¬ 
cury  respectively.  The  curve  exhibiting  the  variation  of  vapour 
pressure  of  the  isomorphous  mixtures  with  their  composition  does  not 
deviate  much  from  a  straight  line,  although  the  mixtures  with  0 — 60 
per  cent,  chlorobenzene  have  a  slightly  greater  vapour  pressure,  those 
with  60 — 100  per  cent,  chlorobenzene  a  slightly  lower  vapour  pressure 
than  that  given  by  the  straight  line.  The  partial  pressure  curve  for 
the  chlorobenzene  is  regular,  but  that  for  the  bromobenzene  is  peculiar, 
in  that  the  vapour  pressure  of  the  bromobenzene  in  mixtures  contain¬ 
ing  57 — 100  per  cent,  of  that  compound  is  greater  than  that  of  the 
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pure  bromobenzene.  Mixtures  of  any  composition  between  those 
limits  should  therefore  separate  gradually  into  pure  dibromobenzene 
and  the  mixture  with  57  per  cent.  This  is  a  case  of  supersaturated 
solid  solutions  (compare  Abstr.,  1895,  ii,  439),  and  these  results  are 
not  in  harmony  with  the  earlier  work  (Kiister  and  Wiirfel,  this  vol., 
ii,  80).  Accordingly,  fresh  experiments  have  been  made  on  the  solu¬ 
bility  of  the  isomorphous  mixtures  in  aqueous  alcohol  at  49  T°,  and  it 
is  found  that  the  solubility  of  ^-dibromobenzene  from  a  59  per  cent, 
mixture  is  as  great  as  that  of  the  pure  bromine  compound  itself, 
whilst  the  solubility  of  ^-dibromobenzene  from  mixtures  containing 
80 — 90  per  cent,  of  that  compound  is  greater  than  that  of  the  pure 
dibromobenzene.  The  consequent  separation  of  a  9 2 '5  per  cent,  mix¬ 
ture  into  pure  ^dibromobenzene  and  the  mixture  with  57  per  cent,  of 
the  bromine  compound  has  been  directly  observed,  at  least  in  its  initial 
stages.  J.  C.  P. 

Boiling  Points  of  Homologous  Compounds.  Sydney  Young 
{Phil.  Mag.,  1905,  [vi],  9,  1 — 19). — Since  the  time  of  Kopp,  various 
expressions  have  been  proposed  for  the  boiling  points  of  homologous 
series,  notably  (1)  the  formula  T=aMh  due  to  Walker,  in  which  T  is 
the  absolute  boiling  point,  M  the  molecular  weight,  and  a  and  b  are 
constants;  (2)  that  due  to  Ramage,  T—a\_M{\ — 2”1*)]*,  where  u  is  the 
number  of  carbon  atoms  in  the  molecule.  The  author  considers  that 
the  rise  of  boiling  point  for  an  increment  of  CH2  may  be  usefully 
regarded  as  being  mainly  a  function  of  the  absolute  temperature,  and 
adopts  provisionally  the  formula  A  =  144*86/7T°'014S^/r,  which  was 
derived  for  the  homologous  paraffins.  It  is  shown  that  for  these  com¬ 
pounds  the  agreement  between  calculated  and  observed  values  is 
better  than  that  obtained  by  Ramage' s  formula.  The  formula  was 
applied  also  to  halogen  compounds,  ethers,  amines,  aldehydes,  esters, 
alcohols,  acids,  cyanides,  ketones,  and  nitro-compounds,  care  being 
taken  only  to  accept  the  values  for  the  boiling  points  for  which  accuracy 
could  be  expected.  From  the  data  as  a  whole,  he  considers  the  formula 
gives  errors  rarely  exceeding  1’5°,  and  generally  less  than  1°  if  the 
compounds  contain  one  or  more  C — CH2 — C  groups  and  are  not  asso¬ 
ciated.  The  accord  is  better  for  iso-compounds  than  for  normal,  and 
holds  fairly  well  in  associated  compounds  if  their  molecular  weight  is 
sufficiently  high.  The  values  are  too  high  for  associated  compounds 
and  for  the  lowest  members  of  the  series  (Trans.,  1903,  83,  68). 

L.  M.  J. 

Theory  of  the  Heat  of  Combustion  and  the  Heat  of  Forma¬ 
tion  of  Hydrocarbons  in  the  Gaseous  State.  Julius  Thomson 
(J.  pr .  Chem .,  1905,  [ii],  71,  164 — 181). — A  reply  to  Lagerldf  (Abstr., 
1904,  ii,  382,  605  ;  this  vol.,  ii,  76).  G.  Y. 

Certain  Heats  of  Dilution.  Joseph  E.  Trevor  {J.  Physical 
Chem.,  1905,  9,  90 — 109). — A  mathematical  paper  in  which  the  author 
investigates  by  the  method  of  the  thermodynamic  potential  the  heats 
of  irreversible  dilution  of  a  two  component  one  phase  system. 

L.  M.  J. 
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Pycnometer  for  Small  Quantities  (01 — 0  5  gram)  of  Solid 
Substances.  Jules  Jacobsen  (C hem.  Centr 1905,  i,  489;  from  Bull . 
Soc.  chim.  Belg .,  1904,  18,  198 — 200). — The  pycnometer  has  the  form 
of  a  small  bottle  of  2 — 3  c.c.  capacity,  and  is  provided  with  two  necks. 
One  of  these,  12  cm.  long  and  1—1*5  mm.  in  diameter,  is  divided  into 
100  parts  of  a  total  volume  of  0T  c.c.  The  second  neck,  about  5  mm.  in 
diameter,  is  provided  at  its  extremity  with  a  copper  tube,  through  which 
a  well-fitting  screw-stopper  works  ;  by  means  of  this,  the  level  of  the 
liquid  in  the  wider  neck  is  always  brought  to  a  definite  point. 

The  apparatus  is  filled  with  a  suitable  liquid  and  the  level  read  off 
in  the  capillary  neck ;  a  weighed  quantity  of  the  substance  is  then 
introduced  through  the  wider  tube,  and  after  adjustment  of  the  end  of 
the  liquid  column  to  the  mark  by  means  of  the  screw  stopper,  the 
level  in  the  capillary  is  again  read  off.  The  difference  in  the  two 
readings  represents  the  volume  of  the  solid  substance  introduced  (com¬ 
pare  MacKenna,  Abstr.,  1899,  ii,  467).  H.  M.  D. 

Density  Determinations  with  a  Pipette.  Adjustment  of 
Titrimetric  Solutions  by  Volume  Weight.  Friedrich  W.  Kuster 
and  Siegmar  Munch  (Zeit.  anorg.  Chem .,  1905,  43,  373 — 383). — The 
estimation  of  the  weight  of  a  given  volume  of  an  aqueous  solution  by 
means  of  a  float  of  10  c.c.  is  accurate  to  the  extent  of  at  least  ±0*0001 
without  any  special  precautions  being  taken  and  where  only  one 
determination  is  made.  The  same  extent  of  accuracy  may  be  attained 
by  comparison  of  the  weights  of  water  and  of  solution  respectively 
which  an  ordinary  100  c.c.  pipette  delivers  at  a  given  temperature. 
The  accuracy  of  the  measurement  of  volume  by  a  100  c.c.  pipette  may 
be  ±0*00005,  if  the  neck  of  the  pipette  be  chosen  sufficiently  narrow. 

Density  determinations  with  a  pipette  are  sufficient  for  the  prepara¬ 
tion  of  normal  solutions.  Figures  are  quoted  where  the  accuracy  of 
the  method  is  indicated  in  the  case  of  the  preparation  of  standard 
solutions  of  hydroshloric  acid.  A.  McK. 

Compressibility  of  Gases  between  One  Atmosphere  and 
Half  an  Atmosphere  of  Pressure.  Lord  Kayleigh  ( Proc .  Roy. 
Boc.,  1905,  74,  446.  Compare  Abstr.,  1903,  ii,  313). — The  quotient  of 
the  value  of  pv  at  half  an  atmosphere  by  the  value  at  one  atmosphere 
is  given  for  various  gases  at  specified  temperatures.  The  numbers 
differ  slightly  from  those  given  in  the  preliminary  communication. 

Carbon  Carbon  Nitrous 

Oxygen.  Hydrogen.  Nitrogen,  monoxide.  Air.  dioxide.  oxide. 

Temp...  11*2°  10*7°  U‘9°  13'8°  11*4°  15*0°  11 -0U 

1-00038  0  99974  1  00015  1 -00026  1-00023  1*00279  1*00327 

The  compressibilities  at  0°  are  calculated,  and  from  these  the  ratios 
of  the  densities  as  they  would  be  observed  at  0°  and  under  very  low 
pressures  are  deduced. 

From  the  densities  of  oxygen  and  nitrogen,  the  atomic  weight  of 
nitrogen  —  14*008(0  =  16).  From  the  densities  of  oxygen  and  nitrous 
oxide,  N  —  13*998.  H.  M.  D. 
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Surface  Tensions  of  some  Organic  Liquids.  Jules  Bolle 
and  Philippe  A.  Guye  ( J .  Chim.  phys .,  1905,  38 — 49). — The  values 
for  the  surface  tension  contained  in  the  paper  were  obtained  in 
the  course  of  experiments  on  the  weights  of  drops  and  the  surface 
tension  (Abstr.,  1901,  ii,  374).  The  temperatures  range  from  the 
ordinary  temperature  to  about  150°,  and  the  compounds  for  which 
the  values  are  given  are  phenol,  o-cresol,  ra-cresol,  quinoline,  butylthio- 
carbimide,  and  phenylthiocarbimide.  The  results  indicate  association 
in  quinoline  at  the  lower  temperatures,  whilst  abnormal  changes  of 
complexity  with  temperature  were  observed  in  the  case  of  m-cresol. 
During  the  course  of  the  wort,  a  number  of  densities  at  various  tem¬ 
peratures  were  determined,  the  compounds  being  cymene,  amyl  acetate, 
ethyl  oxalate,  o-cresol,  m-cresol,  benzophenone,  anethole,  methylpropyi- 
ketoxime,  quinoline,  butylthiocarbimide,  and  phenylthiocarbimide. 

L.  M.  J. 

Diffusion  of  Hydrogen  through  Palladium.  Owen  W.  Richardson 
(Proc.  Camb.  Phil.  Roc.,  1905,  13,  27 — 32). — The  experimental  data 
obtained  by  Schmidt  (Abstr.,  1904,  ii,  312)  for  the  rate  of  diffusion  of 
hydrogen  through  palladium,  are  applied  to  the  author’s  formula 
for  the  rate  of  diffusion  with  the  view  of  testing  whether  the  diffusion 
takes  place  through  the  metal  by  means  of  hydrogen  atoms  or 
whether  the  assumption  of  molecular  dissociation  into  atoms  of  hydro¬ 
gen  is  unnecessary.  The  cakuilated  results  are  not  decisive,  and  the 
author  shows  that  the  differences  of  pressure  employed  in  the 
diffusion  experiments  are  not  large  enough  to  settle  the  question. 
On  the  assumption  of  dissociation  and  by  making  use  of  the  tempera¬ 
ture  variation  of  the  rate  of  diffusion,  the  heat  absorbed  in  the  dis¬ 
sociation  of  one  gram-molecule  of  hydrogen  within  the  metal  is  calcu¬ 
lated  to  be  10*88  x  ICR3  cal.  More  accurate  experiments  are  required 
before  the  question  of  the  condition  of  the  diffusing  hydrogen  can  be 
definitely  settled.  H.  M.  D. 

Role  of  Diffusion  during  Catalysis  by  Colloidal  Metals  and 
Similar  Substances.  Henry  J.  S.  Sand  ( Proc .  Roy.  Roc.,  1905,  74, 
356 — 369). — A  critical  discussion  of  Nernst’s  theory  of  reaction 
velocity  in  heterogeneous  systems  (see  Nernst,  Abstr.,  1904,  ii,  3  J  5  ; 
also  Bodenstein,  ibid.,  245  ;  Brunner,  ibid.,  315)  in  the  light  of  the 
experimental  data  supplied  by  Bredig  and  others  (see  Bredig  and  von 
Berneck,  Abstr.,  1900,  ii,  213;  Bredig  and  Ikeda,  Abstr.,  1901,  ii, 
441  ;  Bredig  and  Reinders,  ibid.,  442  ;  Sen  ter,  this  vol.,  i,  107).  The 
author  contends  that  the  variation  of  the  reaction  velocity  (1)  with 
the  concentration  of  the  catalyser,  (2)  with  the  temperature,  cannot  be 
reconciled  with  Nernst’s  conception  of  a  heterogeneous  reaction  unless 
the  part  played  by  convection  is  taken  into  account.  On  the  basis  of 
Nernst’s  hypothesis,  a  formula  is  deduced  for  the  reaction  velocity 
corresponding  with  a  minimum  amount  of  convection,  and  it  is  shown 
that  the  velocity  constant  thus  calculated  is  greater  than  the  experi¬ 
mental  values  found  by  Bredig,  whereas  the  reverse  ought  to  be  the  case 
In  other  words,  Bredig’ s  reaction  proceeds  far  too  slowly  to  be  recon¬ 
ciled  with  Nernst’s  hypothesis.  If,  however,  the  assumption  that 
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equilibrium  is  permanently  maintained  on  the  boundary  between  the 
particles  and  the  solution  is  abandoned,  and  it  is  assumed  instead  that 
the  reaction  velocity  at  the  surface  of  the  particles  is  proportional  to 
the  concentration  of  the  solution  in  immediate  contact  with  them,  it  is 
possible  to  deduce  a  formula  which  corresponds  with  the  experimentally 
determined  course  of  the  reaction.  J.  C.  P. 

Some  Phenomena  which  can  occur  in  the  case  of  Partial 
Miscibility  of  Two  Liquids,  one  of  them  being  Anomalous, 
Especially  Water.  Johannes  J.  van  Laar  (Proc.  K.  Akad.  Wetensch. 
Amsterdam ,  1905,  7,  517 — 531). — A  theoretical  paper.  J.  C.  P. 

Contribution  to  the  Theory  of  Solution.  Geoffrey  Martin 
(J.  Physical  Chem .,  1905,  9,  149 — 155). — As  the  molecules  of  a  liquid 
are  in  motion,  the  sphere  of  molecular  activity  may  be  taken  as  the 
distance  beyond  which  one  molecule  does  not  cause  appreciable 
curvative  of  the  path  of  a  second  molecule.  Owing  to  increase  of 
velocity,  this  decreases  with  temperature,  inasmuch  as  the  force  one 
molecule  must  exert  on  the  other  is  increased.  If  a  molecule  of  a 
second  substance  is  present  in  solution,  then,  if  the  attraction  of  the 
liquid  molecules  on  each  other  is  greater  than  on  this,  the  liquid  will 
be  drawn  away  from  around  it  and  it  will  possess  greater  freedom  of 
movement.  If,  on  the  contrary,  this  attraction  is  less,  the  molecule 
will  unite  with  liquid  molecules  until  a  new  molecule  is  formed  for 
which  the  previous  case  obtains.  Owing  to  the  same  drawing  away 
of  the  water  molecules  from  around  the  solute  molecules,  if  the 
distance  between  the  latter  is  sufficiently  small,  they  will  draw 
together  and  separate  from  the  solution,  that  is,  solubility  is  limited, 
but  increases  with  temperature.  Miscibility  of  two  liquids  is  due  to 
equality  of  the  attractive  forces,  and  the  dissociation  of  many  sub¬ 
stances  in  solution  is  explained  by  the  reduction  of  the  pressure 
around  the  molecule  as  seen  above.  L.  M.  J. 

Concentrated  Solutions.  Johannes  J.  van  Laar  (Chem.  Centr ., 
1905,  i,  491  ;  from  Chem.  Weekblad ,  2,  1 — 16). — The  author 
gives  a  warning  against  the  danger  of  carrying  the  analogy  between 
gases  and  dilute  solutions  too  far.  He  considers  that  the  osmotic 
pressure  in  the  case  of  an  isolated  solution  is  purely  a  mathematical 
ficsioii.  For  the  theoretical  treatment  of  concentrated  solutions,  the 
introduction  of  osmotic  pressure  correction  terms  analogous  to  van  der 
Waals’  gas  correction  factors  is  not  practicable;  it  is,  however, 
possible  to  subject  such  solutions  to  mathematical  treatment  by  making 
use  of  the  conception  of  thermodynamic  potential. 

The  conclusion  drawn  by  Jones  and  Getrnan  that  the  deviations 
from  van’t  Hoff’s  theory  of  solutions  exhibited  by  concentrated 
aqueous  solutions  are  due  to  the  formation  of  hydrates  is  severely 
criticised.  H.  M.  D. 

Phenomena  Observed  when  the  Plait  Curve  meets  the 
Solubility  Curve.  Andreas  Smits  (Zeit.  physikal.  Chem .,  1905, 
51,  193 — 221). — Largely  theoretical.  The  experimental  work 
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recorded  in  the  paper  has  been  already  described  (see  Abstr.,  1904,  ii, 
15).  J.  C.  P. 

Rate  of  Solution  of  Zinc.  Erich  Brunner  (Zeit.  physikal. 
Chem .,  1905,  51,  95 — 105.  Compare  Abstr.,  1904,  ii,  315  ;  also 
Ericson-Auren  and  Paluaer,  Abstr.,  1902,  ii,  64;  1903,  ii,  718). — Zinc 
containing  lead  as  impurity  dissolves  too  slowly  in  hydrochloric  acid 
to  admit  of  the  view  that  the  acid  is  always  exhausted  at  the  surface  of 
the  metal.  When  pure  electrolytic  zinc  dissolves  in  an  iodine  solution, 
the  iodine  concentration  is  practically  zero  at  the  surface  of  the  metal, 
that  is,  the  velocity  of  solution  is  determined  by  the  rate  of  diffusion 
of  the  iodine  ;  when  the  zinc  contains  lead  as  impurity,  the  rate  of 
solution  is  lower,  and  falls  off  rapidly  with  the  time.  The  author  has 
studied  also  the  rate  of  anodic  solution  of  zinc  in  a  millinormal 
solution  of  zinc  salt,  and  finds  that  the  concentration  of  the  zinc  ions 
at  the  anode  is  related  to  the  polarisation  in  accordance  with  Nernst’s 
formula;  when,  however,  the  zinc  salt  solution  is  stronger  (up  to 
centinormal),  the  concentration  of  the  zinc  ions  is  smaller  than  the 
formula  requires.  It  has  not  been  found  possible  to  give  a  theory 
which  interprets  all  the  three  solution  processes  referred  to  above. 

J.  C.  P. 

Proof  of  the  Formation  of  Complexes  between  Acids  with 
the  Help  of  the  Laws  of  Isohydric  Solutions.  Robert 
Hofmann  (Zeit.  physikal.  Chem.,  1905,  51,  59 — 64.  Compare  Abstr., 
1904,  ii,  10). — Iodic  and  sulphuric  acids  obey  the  laws  of  isohydric 
solutions  exactly,  and  therefore  do  not  form  complexes  in  aqueous 
solution.  Evidence,  however,  has  been  obtained  of  the  formation  of 
complexes  between  iodic  and  chromic  acids,  and  also,  although  less 
definitely,  between  (1)  sulphuric  and  phosphoric  acids,  and  (2)  hydro- 
bromic  and  phosphoric  acids.  J.  C.  P. 

Formation  of  Salts  in  Solution,  especially  in  the  Case  of 
Substances  Exhibiting  Tautomerism  (Pseudo-acids,  Pseudo¬ 
bases).  II.  Julius  W.  Bruhl  and  Heinrich  Schroder  (Zeit. 
physikal.  Chem.,  1905,  51,  1 — 18.  Compare  Abstr.,  1904,  i,  646, 
969  ;  this  vol.,  ii,  70). — Ethyl  acetoacetate  has  been  mixed  with  the 
equivalent  quantity  of  sodium  ethoxide  in  alcoholic  solution,  and  the 
spectrochemical  constants  of  the  various  constituents  have  been  deter¬ 
mined  before  and  after  mixture.  The  comparison  of  these,  with  the 
aid  of  Biot  and  Arago’s  mixture  law,  shows  that  immediate  and 
complete  enolisation  takes  place  on  mixing.  Further,  the  alteration 
of  the  spectrochemical  constants,  which  is  the  evidence  of  enolisation, 
cannot  be  attributed  to  the  formation  merely  of  any  additive  compound 
of  the  ester  and  the  sodium  ethoxide.  J.  C.  P. 

Condition  of  a  Chemical  Reaction  forming  a  Monovariant 
System.  Camille  Matignon  (Compt.  rend.,  1905,  140,  512 — 515). 
— A  monovariant  system  of  n  +  n  —  1  components,  one  gaseous,  the 
rest  solid,  is  capable  of  foiming  a  reversible  reaction  if  Q>L  +  S, 
where  Q  is  the  heat  developed  during  the  direct  reaction  at  the 
temperature  T  when  the  dissociation  pressure  is  760  mm.  and  L  and  S 
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the  molecular  heats  of  fusion  and  volatilisation  respectively  of  the 
gaseous  substance.  Thus,  the  reaction  2BaO  sol.  +0.,  gas  ^  2BaO., 
sol.  +  24T  Cal.  is  reversible  at  480°,  became  for  oxygen  L  +  S  =  2 -7  Cal., 
and  the  temperature  at  which  the  dissociation  pressure  is  760  mru.  is 
24100/32  =  753°  abs.  or  480°  C.  ;  similarly,  the  reaction  lSTa2S04  sol.  + 
HC1  gas  ^  NaHS04  sol.  +  NaCl  sol.  +16*9  Cal.  is  reversible  at  255°, 
because  for  HC1  L-t  S—5' 7  Cal.,  and  the  temperature  at  which  the 
dissociation  pressure  is  atmospheric  is  16900/30  =  528°  abs.  or  255°  C. 

M.  A.  W. 

Cause  of  the  Period  of  Chemical  Induction  in  the  Union  of 
Hydrogen  and  Chlorine.  David  L.  Chapman  and  Charles  H.  Burgess 
(Proc.  Roy.  Soc .,  1905,  74,  400.  Compare  Bevan,  Abstr.,  1904,  ii, 
21  ;  1902,  ii,  237  ;  Mellor, Trans.,  1902,  82, 1280  and  1292  ;  1901,  79, 
216). — The  view  that  the  period  of  induction  is  due  to  the  preliminary 
formation  of  an  unstable  intermediate  compound  is  not  in  accord  with 
the  experimental  observations  recorded  by  the  authors.  The  pheno¬ 
menon  is  due  to  the  presence  in  the  gas  (or  in  the  aqueous  solution  in 
contact  with  it)  of  substances  capable  of  reacting  with  chlorine.  The 
retardation  of  chemical  action  does  not  depend  on  the  condition  of  the 
hydrogen.  Water  and  aqueous  solutions  possess  the  power  of  render¬ 
ing  active  chlorine  inactive  towards  hydrogen.  On  long  contact  with 
chlorine  in  the  presence  of  light  or  on  boiling  with  chlorine,  these 
solutions  lose  this  property.  The  only  way  in  which  the  solutions 
recover  the  power  of  rendering  active  chlorine  inactive  is  by  the  intro¬ 
duction  of  substances  which  react  with  chlorine.  Of  such  substances, 
ammonia  is  very  effective  even  in  minute  quantities,  and  sulphur 
dioxide  acts  in  a  similar  way.  An  active  mixture  of  hydrogen  and 
chlorine  does  not  become  inactive  when  kept  for  several  hours  in  the 
dark.  Such  a  mixture,  after  keeping  for  several  days  in  the  dark, 
showed  no  signs  of  an  induction  period.  H.  M.  I). 

Union  of  Hydrogen  and  Oxygen  at  Low  Pressures  through 
the  Passage  of  Electricity.  P.  J.  Kirkby  (Phil.  Mag.,  1905,  [vi], 
9,  171 — 185). — The  author  has  previously  shown  that  when  a  lumin¬ 
ous  discharge  passes  through  hydrogen  and  oxygen  in  equivalent  pro¬ 
portions  at  low  pressures,  partial  union  occurs  (Phil.  Mag.,  Feb.  1904). 
If  A p  mm.  is  fall  of  pressure  associated  with  the  passage  of  A Q  cou¬ 
lombs  at  pressure  p  mm.  and  potential  difference  X ,  then  l/p.Ap/AQ 
is  a  function  of  X/p.  The  experiments  are  continued,  and  it  is  seen 
that  Ap/AQ  is  independent  of  the  distance  between  the  plates  and  that 
the  function  is  approximately  linear,  the  curve  being  a  straight  line, 
Ap/pD.AQ  =1/10  +  3X/S00pD,  where  D  is  the  distance  between  the 
plates.  If  W  is  the  number  of  molecules  of  water  vapour  connected 
with  the  passage  to  the  electrode  of  each  pair  of  ions,  it  is  shown  that 
W=  iAp/AQ,  and  hence  W=  4:(pD/l00  +  3A/800),  and  the  probable 
physical  interpretation  of  this  result  is  given.  L.  M.  J. 

Reaction  Velocity  and  Free  Energy.  Erich  Brunner  (Zeit. 
physikal.  Chem .,  1905,51,  106 — 107). — There  is  no  ground  for  suppos¬ 
ing  that,  if  it  were  possible  to  remove  entirely  the  products  of  a 
reaction  in  a  homogeneous  system,  the  initial  velocity  of  such  a 
reaction  would  be  infinitely  great.  J.  C.  P. 
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Decomposition  of  Ammonium  Nitrite.  Arthur  A.  Blanchard 
(Zeit.  physikal.  Chem .,  1905,  51,  117 — 122.  Compare  Abstr.,  1903, 
ii,  18). — A  reply  to  Arndt’s  criticism  (Abstr.,  1904,  ii,  16). 

J,  C,  P. 

Velocity  of  Change  in  Catalytic  Reactions.  Carl  Kullgren 
(Zeit.  physikal.  Chem.,  1905,  51,  108—116). — A  reply  to  Euler’s 
criticism  (Abstr.,  1904,  ii,  318)  of  the  author’s  work  (Abstr.,  1903,  ii, 
535).  J.  C.  P. 

The  System  Pyridine  and  Methyl  Iodide.  A.  H.  W.  Aten 
(Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1904,  7,  468 — 470). — Pyridine 
methiodide  is  rapidly  formed  at  temperatures  higher  than  60°  from 
mixtures  of  pyridine  and  methyl  iodide.  The  formation  of  pyridine 
methiodide  at  low  temperatures  has  been  examined  ;  the  results  are 
represented  by  curves.  The  solid  compound  exists  in  a  metastable 
form.  It  is  shown  that  the  two  liquids,  pyridine  and  methyl  iodide, 
which  are  miscible  in  all  proportions,  may  yield  two  sets  of  co-existing 
liquids  owing  to  the  formation  of  a  chemical  compound.  The  sharp 
intersection  of  the  melting  point  lines  at  117°  and  the  elevation  of  the 
boiling  point  after  the  combination,  pyridine  boiling  at  116°,  methyl 
iodide  at  42°,  and  the  mixture  at  270°,  show  that  even  in  the  liquid 
state  the  compound  is  certainly  for  the  greater  part  undissociated. 

A.  McK. 

Action  of  Enzymes,  Toxins,  Antitoxins,  and  Agglutinins. 

Victor  Henri  (Zeit.  physikal.  Chem.,  1905,  51,  19 — 32). — An  un¬ 
favourable  criticism  of  the  work  of  Barendrecht  (Abstr.,  1904,  ii,  551, 
719),  Herzog  (Abstr.,  1904,  ii,  164,  506),  and  Visser.  The  author 
outlines  the  basis  on  which  he  considers  any  theory  of  enzyme  action 
must  be  founded.  Solutions  of  enzymes,  toxins,  &c.,  are  regarded  as 
two  phase  systems,  the  colloidal  phase  consisting  of  ultramieroscopic 
particles  and  holding  a  large  quantity  of  water.  When  a  dissolved 
substance  is  distributed  between  the  water  phase  and  the  colloid  phase, 
it  is  necessary  to  distinguish  between  the  part  which  is  irreversibly 
absorbed  by  the  colloid  and  the  part  which  is  reversibly  distributed 
between  the  two  phases.  In  some  cases,  as,  for  example,  with  inveriase, 
emulsin,  and  maltase,  the  amount  of  dissolved  substance  irreversibly 
absorbed  by  the  colloid  appears  to  be  negligibly  small.  As  the  con¬ 
centration  of  the  dissolved  substance  (for  example,  sucrose)  in  the 
water  phase  increases,  the  concentration  in  the  colloidal  phase  increases 
also,  but  more  slowly,  and  from  a  certain  point  onwards  is  practically 
constant.  This  influence  of  concentration  on  the  adsorption  is  very 
similar  to  the  influence  of  concentiation  on  the  rate  of  inversion  of 
sucrose  by  invertase,  so  that  the  law  of  partition  of  a  dissolved 
substance  between  a  colloid  and  water  and  the  rate  at  which  the 
partition  takes  place  have  an  important  bearing  on  the  velocity  of  any 
reaction  induced  by  the  colloid.  J.  C.  P. 

Isodimorphism.  Frederic  Wallerant  (Compt.  rend.,  1905,  140, 
447— 449).— Two  substances,  which  are  not  isomorphons  in  their 
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stable,  crystalline  forms,  are  capable  of  forming  mixed  crystals  in 
which  the  stable  form  of  one  compound  preponderates,  the  other  being 
present  in  an  unstable,  isomorphous  form  ;  thus,  if  Ab  represent  the 
biaxial  modification  of  one  component  and  Cu  the  uniaxial  modifica¬ 
tion  of  the  other,  then  a  certain  number  of  cases  of  isodimorphism  are 
known  in  which  mixed  crystals  of  the  type  Ab,Cb  or  Cu,Ausire  formed  ; 
up  to  the  present,  however,  the  series  has  not  been  extended  bo  include 
mixed  crystals  of  the  type  Ab,Cu  or  Au,Cb.  In  the  present  paper, 
the  author  describes  three  types  of  mixed  crystals  formed  by  potassium 
and  rubidium  nitrates  ;  the  first  two,  namely,  Ab,Cb  and  Abfiu  are 
obtained  by  crystallising  from  water  the  salts  mixed  in  varying  pro¬ 
portions,  whilst  the  third  type,  Au,Cu,  is  obtained  by  fusing  a  mixture 
of  the  salts  in  which  rubidium  nitrate  preponderates.  M.  A.  W. 

Calculation  of  Atomic  Weights.  Julius  Meyer  ( Zeit .  cinorg. 
Chem.,  1905,  43,  242 — 250). — The  various  errors  introduced  during 
the  calculation  of  atomic  weights  are  considered.  A.  McK. 

Molecular  Weight  Determinations  by  means  of  Platinum 
Thermometers.  Howard  T.  Barnes,  Ebenezer  H.  Archibald,  and 
Douglas  McIntosh  ( J .  Amer.  Chem.  Soc .,  1905,  27,  47 — 49). — A 
description  is  given  of  apparatus  involving  the  use  of  platinum 
thermometers  which  has  been  devised  for  ebullioscopic  determinations, 
a  differential  method  of  temperature  measurement  being  employed. 
The  apparatus  is  said  to  be  superior  to  that  in  which  mercury 
thermometers  are  used,  since  there  is  no  necessity  either  for  adjustment 
for  liquids  having  different  boiling  points  or  for  any  tapping  device. 
No  error  can  be  introduced  by  changes  in  the  atmospheric  pressure  and 
the  thermometer  can  be  made  of  any  degree  of  sensitiveness.  A 
diagram  of  the  apparatus  is  given. 

The  results  of  some  determinations  of  the  molecular  weights  of 
potassium  chloride,  nitrate  and  sulphate  in  aqueous  solutions  are 
appended.  E.  G. 

Efficiency  of  Centrifugal  Purification.  Theodore  W.  Richards 
{J.  Amer.  Chem.  Soc.,  1905,  27,  104 — 111). — Quantitative  experiments 
are  described  which  show  that  the  purification  of  crystals  can  be 
effected  with  a  considerable  saving  of  time,  labour,  and  material 
by  means  of  centrifugal  draining  and  washing.  It  is  shown,  for 
example,  in  the  case  of  sodium  nitrate  containing  free  nitric  acid  as  an 
impurity  that  with  two  crysrallisa  ions  the  salt  obtained  with  the  aid 
of  centrifugal  draining  and  washing  is  2000  times  as  pure  as  that 
obtained  by  ordinary  gravitational  draining,  and  that  for  the  attain¬ 
ment  of  an  equal  degree  of  purity  the  yield  is  about  100  times  as  great 
by  the  centrifugal  process  as  by  the  ordinary  method  of  diaining. 

Special  forms  of  apparatus  have  been  devised  for  the  manipulation 
of  small  quantities  of  material.  For  an  account  of  these,  the  descrip¬ 
tion  and  diagrams  in  the  original  must  be  consulted.  E.  G. 

Electric  Furnaces  for  Laboratory  Use.  Bertram  Blount 
( Analyst ,  1905,  30,  29 — 35). — The  first  combustion  furnace  described 
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is  one  in  which  a  porcelain  tube  of  |  inch  diameter  is  placed  inside  a 
shorter  and  wider  fireclay  tube  of  about  1  inch  internal  diameter, 
so  that  ab~>ut  3  inches  of  the  inner  tube  project  at  each  end. 
The  space  between  the  two  tubes  is  filled  with  resistance  material, 
consisting  of  retort  carbon  mixed  with  varying  quantities  of  siloxicon 
or  carborundum.  Two  short  copper  tubes  fitting  closely  into  the  space 
between  the  tubes  at  borh  ends  serve  to  conduct  the  current  to  the 
resistance  material. 

In  the  second  furnace,  two  conc-ntric  fireclay  tubes  surround,  but  do 
not  touch,  that  part  of  the  porcelain  tube  to  be  heafed.  The  resistance 
material  is  packed  between  these  fireclay  tubes  and  the  current  led  in 
by  means  of  an  annular  copper  disc  at  each  end.  If  the  space  between 
the  tubes  be  very  narrow,  retort  carbon  maybe  used  alone;  other¬ 
wise,  the  resistance  must  be  increased  by  adding  varying  amounts 
of  siloxicon.  The  two  tubes  are  surrounded  by  two  other 
wider  fireclay  tubes,  which  in  turn  are  wrapped  with  asbestos  to  retain 
the  lit  at.  The  ends  of  the  furnace  are  made  of  uralite  discs,  which  also 
support  the  porcelain  tube. 

For  ultimate  organic  analyses,  the  f  urn  ice  can  be  made  in  sections, 
to  allow  for  progressive  heating.  W.  P.  S. 

Apparatus  for  Preparing  Hydrogen  or  Carbon  Dioxide. 

Max  Ubel  ( Chem .  Zeit.y  1905,  29,  141). — An  apparatus  constructed  on 
the  Debray  principle,  for  the  details  of  which  the  original  must  be 
consulted.  L.  de  K. 
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Action  of  Persulphates  on  Haloids.  Max  Dittrich  and 
H.  Bollenbach  (Ber.,  1905,  38,  747 — 751.  Compare  Abstr.,  1904,  ii, 
80;  Marshall,  Abstr.,  1901,  ii,  156). — Silver  chloride,  bromide,  and 
iodide,  are  not  acted  on  by  ammonium  persulphate  in  warm  dilute 
nitric  acid  solution,  but,  if  a  small  quantity  of  silver  nitrate  is  present, 
the  silver  haloid  is  partly  oxidised  to  chlorate,  bromate,  or  iodate 
respectively.  The  oxidation  takes  place  most  easily  with  the  iodide, 
and,  if  the  warming  is  continued,  may  be  in  that  case  complete. 

a.  y. 

Chemical  and  Geological  History  of  the  Atmosphere. 

John  Stevenson  (Phil.  Mag.,  1905,  [vi],  9,  88 — 102). — A  continuation 
of  previous  papers  (ibid.,  1900,  [v],  50,  312,  399  ;  1902,  [vi],  4,  435), 
in  wThich  the  conclusion  was  arrived  at  that  in  earlier  geological  history 
the  atmosphere  was  far  more  extensive,  contained  no  free  oxygen,  but 
contained  very  much  more  carbon  dioxide  as  well  as,  probably,  hydrogen 
and  hydrocarbons.  The  quantity  of  carbon  dioxide  diminished  in 
early  geological  epochs  by  vegetation  and  weathering  of  recks,  and 
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the  author  considers  that,  after  a  certain  point  in  this  abstracting 
process  was  reached,  the  quantity  of  carbon  dioxide  in  the  atmosphere 
probably  became  variable,  that  is,  alternately  increased  or  diminished 
according  to  the  relative  activity  of  the  forces  or  reactions  which  pro¬ 
duced  it  and  the  counteracting  forces  or  reactions.  The  various  pro¬ 
ductive  and  removing  agencies  are  considered  and  the  author  shows 
how  slight  variations  in  volcanic  activity  and  other  telluric  phenomena 
may  affect  the  quantity  of  carbon  dioxide.  Lecher  considered  that 
carbon  dioxide  and  not  aqueous  vapour  is  the  chief  cause  of  the 
absorption  of  solar  radiation  in  our  atmosphere  (Abstr.,  1881,  489), 
and  from  this  the  author  elaborates  the  idea  that  the  variations  in  the 
quantity  of  carbon  dioxide  in  the  atmosphere  are  sufficient  to  account 
for,  and  were  probably  the  cause  of,  the  great  differences  of  climatic 
conditions  during  geological  history.  L.  M.  J. 

Formula  of  Hyposulphurous  Acid.  August  Bernthsen  (Ber., 
1905,  38,  1048 — 1056). — The  formula  of  hyposulphurous  acid  is  dis¬ 
cussed  in  connection  with  the  recent  work  of  Baumann,  Thesmar,  and 
Frossard  on  formaldehyde  sodium  hyposulphite  (this  vol.,  i,  260), 
who  claim  that  the  constitution  H2S204  was  not  established  by  the 
controversy  between  Bernthsen  and  Schiitzenberger  (Abstr.,  1882, 
461). 

It  is  here  claimed  that  sodium  hyposulphite  is  a  chemical  individual, 
Na2S204,2H20,  and  not  a  double  salt,  NaHS03,NaHS02,H20  ;  that 
the  terms  hyposulphite  and  hyposulphurous  acid  are  already  in  use 
for  compounds  of  the  type  R2'S204,  and,  therefore,  not  available 
for  naming  other  compounds,  and,  lastly,  that  compounds  of  the  type 
B/HS02  or  R2'S02,  are  best  termed  salts  of  sulphoxylic  acid,  the 
formaldehydesulphoxylates  being  already  known.  E.  F.  A. 

Hyposulphurous  Acid.  Max  Bazlen  ( Ber .,  1905,  38, 1 057 — 1068. 
Compare  preceding  abstract). — Hyposulphite  solutions  are  technically 
prepared  by  the  action  of  zinc  on  aqueous  sodium  hydrogen  sulphite 
solutions  and  subsequent  removal  of  the  zinc  with  milk  of  lime  or 
sodium  hydroxide.  Sodium  hyposulphite  us  precipitated  from  this 
either  by  sodium  chloride  or  hydrogen  sulphite  or  by  alcohol ;  it 
crystallises  in  glistening  prisms  of  the  formula  Na2S204,2H20.  The 
potassium  salt,  K4S204,3H20,  prepared  in  the  same  way  from  potassium 
hydrogen  sulphite,  sulphurous  acid,  and  zinc,  forms  sulphur-yellow 
needles.  The  calcium  salt,  CaS204,l^H20,  is  best  prepared  by  the 
interaction  of  sodium  hyposulphite  and  calcium  chloride  under  the 
exclusion  of  air ;  it  separates  in  minute,  sparingly  soluble  needles. 
The  zinc  salt  is  easily  soluble  ;  zinc  double  salts,  as  for  example, 
ZnNa2(S204)2,  are  readily  formed  but  not  very  characteristic.  To 
dehydrate  the  foregoing  salts,  the  well-stirred  suspension  in  dry  alcohol 
is  heated  at  from  65 — 70°;  technically  an  alcoholic  paste  of  the  salt 
is  extracted  in  a  Soxhlet  apparatus  with  boiling  alcohol,  which  is  con¬ 
tinually  dried  by  quicklime. 

Very  stable  sodium,  potassium,  calcium,  and  zinc  salts  of  the  type 
R2'S204  are  thus  obtained. 

Sodium  formaldehydesulphoxylate ,  NaSC03H3,2H20,  obtained  by  the 
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interaction  of  sodium  hyposulphite,  formaldehyde  and  sodium  hydroxide, 
crystallises  from  water  in  prisms  or  from  hot  alcohol  in  silver,  glisten¬ 
ing  leaflets.  With  barium  hydroxide,  it  forms  a  precipitate  of  a  barium 
salt,  BaSC04H4,H20,  crystallising  in  needles  grouped  in  stellar  aggre¬ 
gates.  Sodium  benzaldehydesulphoxylate ,  NaS03C7H7,  forms  large, 
glistening  crystals  sparingly  soluble  in  water.  E.  F.  A. 

Time  Interval  before  Precipitation  is  observed  in  Thio¬ 
sulphate  Solutions.  Gaston  Gaillard  ( Compt .  rend..,  1905,  140, 
652 — 655.  Compare  von  Oettingen,  Abstr.,  1900,  ii,  400).—  Curves 
are  given  showing  the  influence  of  the  concentration  of  the  sodium 
thiosulphate  and  of  the  added  acid  on  the  time  which  elapses  before 
the  separation  of  sulphur  is  observed.  Various  acids  and  thiosulphates 
have  been  examined.  The  presence  of  salts  (chlorides,  bromides, 
iodides,  sulphites)  in  the  thiosulphate  solutions  retards  the  appearance 
of  the  opalescence.  On  addition  of  equal  volumes  of  water,  glycerol, 
and  alcohol  to  the  same  volume  of  5  per  cent,  sodium  thiosulphate 
solution,  the  observed  retardations  are  different,  the  greatest  effect 
being  produced  by  the  alcohol,  the  least  by  the  water.  H.  M.  D. 

Action  of  Hydrogen  Sulphide  on  Selenious  Acid.  II. 
Selenium  Sulphide.  Alexander  Gutbier  and  Johann  Lohmann 
(Zeit.  anorg.  Chem 1905,  43,  384 — 409.  Compare  this  vol.,  ii,  84). — 
The  authors  have  investigated  the  question  as  to  whether  the  pro¬ 
ducts  obtained  by  the  action  of  hydrogen  sulphide  on  selenious  acid 
or  by  the  action  of  hydrogen  selenide  on  sulphurous  acid  are  mixtures 
or  compounds  of  selenium  and  sulphur. 

The  orange-red  product  prepared  by  the  action  of  hydrogen  sulphide 
on  an  aqueous  solution  of  selenious  acid  in  the  absence  of  air  and  of 
light  contained  58 T  per  cent,  of  selenium  and  41*8  per  cent,  of 
sulphur,  whilst  the  product  obtained  under  pressure  contained 
17'63  per  cent,  of  selenium  and  82*27  per  cent,  of  sulphur,  whereas 
SeS2  requires  Se  =  55*23  and  S  —  44*77  per  cent.  At  the  ordinary  tem¬ 
perature,  in  the  presence  of  air,  a  product  is  obtained  which,  when 
heated,  becomes  red  and  has  the  formula  SeS2 ;  at  higher  temperatures, 
a  product  richer  in  selenium  is  obtained  and  at  lower  temperatures  the 
product  contains  more  sulphur  than  selenium.  These  results  indicate 
that  a  compound  is  not  formed.  At  the  ordinary  temperature, 
hydrogen  sulphide  acts  as  a  reducing  agent  according  to  the  equation 
H2Se03  +  2H?S  =  Se  +  S.,  +  3H20.  At  higher  temperatures,  the  liberated 
sulphur  is  oxidised  to  sulphur  trioxide. 

From  the  mixture  obtained  by  the  action  of  hydrogen  sulphide  on 
selenious  acid,  the  sulphur  can  be  mechanically  separated  by  ex¬ 
traction  with  a  mixture  of  benzene  and  carbon  disulphide. 

The  results  are  comparable  with  those  of  Gutbier  and  Flury  on 
the  reduction  of  tellurous  acid  by  hydrogen  sulphide  (Abstr.,  1903, 
ii,  71). 

The  authors  have  not  been  able  to  isolate  the  sulphide,  SeS, 
described  by  Ditte. 

The  hydrosol  obtained  by  passing  hydrogen  sulphide  into  an 
aqueous  solution  of  selenium  dioxide  also  does  not  contain  selenium 
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and  sulphur  chemically  combined,  since,  when  the  solution  is  repeatedly 
agitated  with  carbon  disulphide,  the  total  amount  of  sulphur  present 
can  be  separated.  A.  McK. 

Electrochemical  Equivalent  of  Tellurium.  Gwo  Gallo  (Atti 
R .  Accad.  Lincei ,  1905,  [v],  14,  i,  23 — 28  and  104 — 109.  Compare 
Abstr.,  1904,  ii,  639). — The  voltameter  employed  by  the  author  was 
tested  by  electrolysing  copper  sulphate  solution  in  series  with  a  silver 
voltameter,  the  values  obtained  for  the  atomic  weight  of  copper  varying 
from  63*50 — 63*66,  the  mean  being  63*58.  The  electrolytic  deposition 
of  tellurium  was  carried  out  in  series  with  two  silver  voltameters  ;  as 
a  mean  of  12  determinations,  the  number  127*61  was  obtained  for  the 
atomic  weight  of  tellurium  (Ag  — 107*93).  T.  H.  P. 

Electrolytic  Oxidation  of  Ammonia  to  Nitrites.  Erich 
Muller  and  Fritz  Spitzer  ( Ber .,  1905,  38,  778 — 782.  Compare 
Traube  and  Biltz,  Abstr.,  1904,  ii,  727). — In  the  presence  of  a  small 
amount  of  sodium  hydroxide,  ammonia  may  be  oxidised  electrolytically 
to  nitrite  even  in  the  absence  of  copper  compounds. 

In  the  presence  of  copper  hydroxide  and  sufficient  alkali,  the  oxida¬ 
tion  of  ammonia  to  nitrite  does  not  cease  suddenly  when  the  nitrite 
concentration  has  reached  a  certain  value,  but  appears  to  proceed  quite 
independently  of  the  nitrite  concentration.  In  these  experiments,  the 
oxidation  was  allowed  to  proceed  for  a  comparatively  short  time  only, 
so  that  the  amount  of  alkali  present  was  not  greatly  reduced.  The 
formation  of  nitrite  is  intimately  connected  with  the  amount  of 
alkali  present,  and  when  no  sodium  ?  hydroxide  is  present,  but  only 
ammonia,  nitrite,  and  copper  hydroxide,  it  is  found  that  the  nitrite  is 
transformed  into  nitrate  more  rapidly  than  the  ammonia  into  nitrite, 
and  thus  the  concentration  of  the  nitrite  tends  to  decrease. 

Nitrogen  is  also  formed  during  the  oxidation.  J.  J.  8. 

Electrolytic  Oxidation  of  Ammonia.  Wilhelm  Traube  and 
A.  Schonewald  ( Ber ,  1905,  38,  828 — 831.  Compare  Abstr.,  1904, 
ii,  727). — In  continuation  of  the  previous  experiments,  the  influence 
of  changing  the  concentration  of  the  free  alkali  or  ammonia  on  the 
rate  of  the  electrolytic  oxidation  of  ammonia  has  been  investigated. 
In  presence  of  much  ammonia,  the  amount  of  nitrite  can  be  increased 
to  about  11  per  cent,  before  oxidation  to  nitrate  begins,  whilst  from 
an  11  per  cent,  nitrite  solution  to  which  ammonia,  sodium  hydroxide, 
and  copper  hydroxide  had  been  added  a  solution  containing  as  much 
as  17  per  cent,  nitrite  was  obtained  on  hydrolysis.  The  paper  includes 
a  claim  for  priority  (compare  Muller  and  Spitzer,  preceding  abstract). 

E.  F.  A. 

Action  of  Potassium  Permanganate  on  the  Salts  of 
Hydro xylamine  (Nitrate,  Phosphate,  Arsenate).  Louis  J.  Simon 
( Compt .  rend.,  1905,  140,  659  —  661). — When  decinormal  potassium 
permanganate  is  added  to  a  neutral  solution  of  hydroxylamine  nitrate 
until  the  solution  assumes  a  yellow  tint,  it  is  found  that  0*4  mole¬ 
cules  of  the  permanganate  are  required  for  each  molecule  of  hydroxyl- 
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amine  in  accordance  with  the  equation  2KMn04  +  5(NH2*0H,HN03)  = 
2Mn(N03)2  +  2KN02 -f  2N20  +  10H2O.  If  the  solution  is  acidified  at 
this  stage,  the  nitrite  is  oxidised  and  a  further  quantity  of  perman¬ 
ganate  equal  to  0- 16  molecule  for  each  molecule  of  hydroxylamine  can 
be  added  to  the  solution  before  the  latter  assumes  the  pink  colour  of 
the  permanganate.  When  hydroxylamine  chloride  or  sulphate  is  em¬ 
ployed  instead  of  the  nitrate,  only  one-half  of  the  above  quantity  of 
permanganate  is  used  up  in  the  second  stage. 

When  the  phosphate  or  arsenate  is  employed,  the  oxidation  in  the 
first  stage  takes  place  according  to  the  equation 
12KMn04  +  16(3NH2-0H,H3P04)  -  4Mn3(P04)2  +  6KH,P04  + 

2K2HP04  +  2KN02  +  20N2  +  3N20  +  89H20. 

Each  molecule  of  hydroxylamine  requires  0’25  molecule  of  perman¬ 
ganate.  If  the  s  lution  is  acidified  at  this  stage,  a  further  0*166 
molecule  of  permanganate  is  reduced  per  molecule  of  hydroxylamine. 

If  the  hydroxylamine  solutions  are  acidified  at  the  outset,  the 
reducing  power  is  increased.  The  molecular  ratio  permanganate  | 
hydroxylamine  is  not  quite  constant,  but  oscillates  around  the  value 
0*8.  If  the  acidity  is  too  feeble  or  too  strong,  the  maximum  reducing 
power  is  not  attained.  The  value  of  the  reducing  power  depends 
also  to  some  extent  on  the  temperature  and  on  the  rapidity 
of  titration.  It  is  evident,  therefore,  that  hydroxylamine  cannot  he 
accurately  estimated  by  direct  titration  with  permanganate  in  acid 
solution.  H.  M.  D. 

Nitroxyl  Chloride.  Alexander  Gutbier  and  Julius  Lohmann 
(J.  pr.  Chem 1905,  [ii],  71,  182 — 195). — The  authors  confirm  the 
statements  of  Williams  (Trans.,  1886,  49,  222)  that  nitroxyl  chloride 
is  not  formed  by  the  action  of  chlorine  on  nitrogen  peroxide,  and  of 
Geuther  ( Abstr.,  1888,  785)  that  the  product  of  the  action  of  nitrogen 
peroxide  on  phosphoric  oxide  is  nitrosyl  chloride.  As  no  chlorinated 
product  could  be  obtained  by  acting  on  silver  nitrate  with  chlorine 
(Odet  and  Vignon,  Compt.  rend.,  1869,  69,  1142),  nitroxyl  chloride 
has  not  yet  been  prepared.  G.  Y. 

Attempts  to  Prepare  Absolute  Nitric  Acid.  Friedrich  W. 
Kuster  and  Siegmar  Munch  ( Zeit .  anorg.  Chem .,  1905,43,350 — 355). 
— Nitric  acid  containing  98*5  per  cent,  of  HNOs  was  partially  frozen, 
the  liquid  removed,  and  the  almost  pure  nitric  acid  thus  obtained 
fractionated  by  crystallisation  in  an  apparatus  described.  By  con¬ 
tinued  fractionation,  products  were  soon  obtained  of  constant  freezing 
point,  that  is,  the  temperatures  at  which  successive  fractions  began  to 
crystallise  were  constant.  As  solidification,  however,  proceeded,  the 
temperature  fell  appreciably,  and  this  indicated  that  an  impurity  was 
present  which  could  not  be  removed  by  fractional  crystallisation. 
The  acid  obtained  in  this  manner  contained  99*4  ±  0*1  per  cent,  of 

hno3. 

Absolute  nitric  acid  exists  only  in  the  form  of  snow-white  crystals 
at  a  temperature  below  —  41°.  Nitric  acid  crystals  melt  to  a  yellow 
liquid,  which  is  a  solution  of  nitrogen  pentoxide  and  water  in  nitric 
acid.  Whilst  solid  nitrogen  pentoxide  is  colourless,  the  liquid  has  not 
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yet  been  obtained  colourless.  This  liquid,  in  presence  of  dry  air, 
becomes  colourless,  the  pentoxide  being  removed  and  the  water 
remaining.  The  liquid  obtained  after  removal  of  the  pentoxide  con¬ 
tained  98*67  per  cent,  of  HN03. 

When  dry  air  was  passed  into  an  acid  containing  99*4  per  cent,  of 
HNOs,  the  yellow  colour  of  the  acid  disappeared  exactly  at  the  point 
when  the  percentage  of  HNOs  was  98*67.  A.  McK. 

The  Phosphorescence  of  Phosphorus.  Emile  Jungfleisch 
( Compt .  rend .,  1905,  140,  444 — 447). — The  phosphorescence  of 
phosphorus  is  commonly  attributed  to  the  combustion  of  phosphorus 
vapour  ;  the  author,  however,  finds  (1)  that  the  tension  of  phosphorus 
vapour  at  the  ordinary  temperature  is  too  low  to  account  by  its  com¬ 
bustion  for  the  relatively  intense  luminosity  of  the  phosphorescence, 
(2)  that  phosphorus  in  contact  with  even  small  quantities  of  oxygen  is 
converted  into  an  oxide  much  more  volatile  than  phosphorus,  which 
by  its  spontaneous  combustion  gives  rise  to  the  luminous  phenomenon 
of  phosphorescence.  The  investigation  on  the  nature  of  the  lower  oxide 
is  not  yet  complete,  and  the  present  paper  contains  a  description  of 
experiments  which  establish  the  two  points  stated  above.  A  current  of 
dry  carbon  dioxide  freed  from  traces  of  oxygen  by  contact  with  heated 
copper,  and  then  saturated  with  phosphorus  vapour  at  15°  by  pissing 
over  pure  dry  phosphorus,  becomes  only  very  faintly  luminous  when  it 
comes  in  contact  with  the  air,  and  the  amount  of  phosphorus  present 
as  vapour  in  one  litre  of  the  gas  at  15°,  and  under  normal  pressure  is 
0*000535  gram  ;  if,  however,  a  very  small  quantity  of  air  be  mixed 
with  the  carbon  dioxide  before  it  passes  over  the  phosphorus,  the  issuing 
gas  becomes  intensely  luminous  in  contact  with  the  air,  than  which 
also  it  is  specifically  heavier ;  the  phosphorescent  oxide  is  partly 
condensed  when  cooled  at  —  10°,  the  condensing  tube  containing  in 
addition  a  small  quantity  of  phosphoric  oxide  and  of  the  oxide  P40 
(compare,  however,  Burgess  and  Chapman,  Trans.,  1901,  79,  1235). 

M.  A.  W. 

Red  Phosphorus.  Rudolf  Schenck  (Zeit.  Elelctrochem .,  1905,  11, 
117 — 118). — The  name  “red  phosphorus”  includes  a  large  number  of 
products  the  properties  of  which  differ  considerably  from  each  other 
and  depend  on  the  temperature  at  which  the  substance  has  been  pre¬ 
pared.  Hittorf’s  red  phosphorus,  crystallised  from  lead,  stands  at  one 
end  of  the  series  and  is  the  only  well  defined  member  of  it.  When 
yellow  phosphorus  is  heated,  its  vapour  pressure  remains  constant  until 
all  the  yellow  phosphorus  has  disappeared  ;  the  vapour  pressure  does  not 
then  fall  at  once  to  that  of  red  phosphorus,  but  diminishes  quite 
gradually.  This  points  to  the  product  first  obtained  being  a  solution 
of  yellow  in  red  phosphorus.  This  view  is  supported  by  the  behaviour 
of  solutions  of  phosphorus.  A  solution  of  yellow  phosphorus  in 
phosphorus  iodide  deposits  red  phosphorus  at  100°,  a  solution  in 
P4S3  at  about  300°,  and  a  solution  in  phosphorus  tribromide  at  its 
boiling  point.  The  red  phosphorus  so  obtained  is  bright  scarlet  in 
colour,  and  it  contains  large  quantities  of  the  solvent.  That  deposited 
from  phosphorus  tribromide  at  30°  (by  the  action  of  light)  contains 
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47'6  per  cent,  of  the  solvent,  at  140°,  36  3  per  cent.,  at  185°,  27*1  per 
cent.,  and  at  218°  23'6  per  cent.  It  is  amorphous.  The  red  phosphorus 
first  deposited  from  yellow  phosphorus  by  heat  alone  closely  resembles 
that  obtained  from  solvents.  Scarlet  phosphorus  is  very  readily 
oxidised  ;  it  phosphoresces  in  ozone,  although  not  in  air.  It  is  turned 
deep  black  by  ammonia,  piperidine,  and  other  primary  and  secondary 
amines,  a  solution  of  potassium  hydroxide  in  aqueous  alcohol  dissolves  it, 
yielding  a  deep  red  solution.  From  this  solution,  acids  precipitate  a 
yellow,  solid  hydride  of  phosphorus  mixed  with  bright  red,  finely 
divided  phosphorus.  The  yellow,  solid  hydride  behaves  in  much  the 
same  way  as  scarlet  phosphorus  itself  towards  piperidine  and  alcoholic 
potash.  Determinations  of  the  depression  of  the  freezing  point  of 
yellow  phosphorus  by  dissolving  the  hydride  in  it  showed  that  the 
molecule  of  the  latter  is  P12H6. 

When  scarlet  phosphorus  is  heated  for  a  long  time,  it  becomes  more 
and  more  like  the  red  phosphorus  of  commerce,  its  colour  becomes 
deeper  and  its  reactivity  less.  Scarlet  phosphorus  is  therefore  only 
very  finely  divided  amorphous  red  phosphorus,  related  to  ordinary  red 
phosphorus  in  much  the  same  way  that  precipitated  silica  is  related  to 
quartz  glass.  T.  E. 

Yellow  and  Red  Arsenic  Trisulphides.  Heinrich  Winter  (Zeit. 
anorg .  Chem .,  1905,  43,  228 — 235). — A  contribution  to  the  study  of 
colloids.  To  a  colloidal  solution  of  arsenic  trisulphide  in  water, 
prepared  by  passing  an  excess  of  hydrogen  sulphide  into  an  aqueous 
solution  of  arsenic  trioxide  and  then  removing  the  hydrogen  sulphide, 
ammonium  chloride,  sulphate,  nitrate,  acetate  and  carbonate  were 
added  respectively.  After  the  precipitate  obtained  in  each  case  had 
subsided,  the  supernatant  liquid  was  free  from  arsenic.  Analysis  of 
each  deposit  showed  that  the  arsenic  trisulphide  had  been  quantita¬ 
tively  separated  from  the  colloidal  solution.  The  rate  of  coagulation 
was  most  rapid  with  ammonium  chloride  and  slowest  with  ammonium 
carbonate. 

The  red  modification  of  arsenic  trisulphide  was  obtained  by  freezing 
the  yellow  colloidal  solution,  when  the  solid  red  form  separated  along 
with  ice.  It  may  also  be  conveniently  obtained  by  evaporating  the 
colloidal  solution  on  the  water-bath.  When  yellow  arsenic  trisulphide, 
obtained  by  the  addition  of  electrolytes  to  the  c  lloidal  solution,  was 
heated  in  an  air  oven  at  100°,  it  was  transformed  into  a  red,  vitreous 
mass  ;  the  yellow  arsenic  trisulphide  obtained  by  passing  hydrogen 
sulphide  into  a  solution  of  arsenic  trioxide  in  hydrochloric  acid  does 
not,  however,  undergo  a  similar  change  at  100°  unless  it  is  completely 
freed  from  hydrochloric  acid.  The  red  form  is  gradually  transformed 
into  the  yellow  on  exposure  to  the  atmosphere  for  5 — 6  weeks  at  the 
ordinary  temperature,  or  by  being  heated  for  some  time  at 
150—160°. 

Golden-yellow  leaflets  of  arsenic  trisulphide  are  formed  in  small 
amount  when  hydrogen  sulphide  is  passed  into  an  Nj 5  solution  of 
arsenic  trioxide  in  water.  The  formation  of  this  modification 
increases  in  amount  with  increase  of  concentration  of  arsenious  acid 
up  to  3/10A;  as  the  concentration  is  still  further  increased,  the 
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amount  diminishes.  Traces  only  are  formed  with  A/20  solutions  of 
arsenious  acid.  A.  McK. 

The  Perborates.  Petr  G.  Melikoff  {Compt.  rend.,  1905,  140, 
502). — A  claim  for  priority  (compare  Jaubert,  this  vol.,  ii,  26, 
Melikoff  and  Pissarjewsky,  Abstr.,  1898,  ii,  332,  374  ;  1899,  ii,  298). 

M.  A.  W. 

Perborates.  J.  Bruhat  and  H.  Dubois  ( Compt .  rend.,  1905,  140, 
506 — 509). — The  perborates  stable  in  the  solid  state  are  readily 
decomposed  in  aqueous  or  acid  solution,  liberating  oxygen  which,  in  the 
nascent  state,  combines  with  the  water  present  to  form  hydrogen 
peroxide,  hence  the  salts  act  as  strong  oxidising  agents,  liberating 
iodine  from  potassium  iodide,  oxidising  chromic  to  perchromic  or 
molybdic  to  permolybdic  acid,  ferrous  to  ferric  salts,  mercurous  salts 
to  yellow  mercuric  oxide,  lead  hydroxide  to  lead  plumbate,  and 
manganous  salts  to  manganese  dioxide;  they  also  give  an  intense 
blood-red  coloration  with  sulphuric  acid  solutions  of  titanic  acid  or 
sodium  vanadate.  Uranyl  perborate ,  UB04,  is  a  yellow,  stable  compound 
obtained  by  the  action  of  a  perb  irate  solution  on  uranium  dioxide. 
Potassium  di~perborate,  KB206,2H20,  is  precipitated  by  alcohol  from  a 
solution  of  potassium  diborate  in  hydrogen  peroxide,  contains  1 8 *06 
per  cent,  of  active  oxygen,  and  loses  1H20  in  a  vacuum  over  phos¬ 
phoric  anhydride.  Ammonium  perborate ,  NH4B03,H20,  contains 
16*84  per  cent,  of  active  oxygen.  Sodium  perborate,  NaB03,4H20, 
obtained  by  the  electrolysis  of  a  solution  of  sodium  orthoborate  or  by 
adding  hydrogen  peroxide  to  the  solution  (compare,  however,  Melikoff, 
preceding  abstract,  and  Jaubert,  this  vol.,  ii.  26)  or  by  saturating  a 
solution  of  boric  acid  with  sodium  peroxide,  contains  10*38  per 
cent,  of  active  oxygen,  and  on  careful  dehydration  lo>es  gradually 
4H20,  the  anhydrous  salt,  NaBOs,  containing  19*51  per  cent,  of  active 
oxygen.  M.  A.  W. 

Evolution  of  Carbon  in  Fuels.  Isidore  Bay  and  Just  Alix 
(Compt.  rend.,  1905,  140,  377 — 378). — The  authors  find  that  the 
carbon  content  of  fossil  fuels  increases  with  the  age  of  the  fuel,  whilst 
the  hydrogen  and  oxygen  diminish,  and  the  results  obtained  by 
analysing  fuels  in  the  various  stages  of  formation  between  cellulose 
and  graphi  c  show  that  the  pen  outage  of  carbon  rises  rapidly  from 
44*44  in  cellulose  to  74*46  in  pit  coal,  89*29  in  anthracite,  and  93*86 
in  graphite;  the  percentage  of  oxygen  falls  from  44*39  in  cellulose  to 
28*03  in  lignite  and  9*03  in  pit  coal,  and  the  percentage  of  hydrogen 
drops  rapidly  from  4*82  in  pit  coal  to  3*28  in  anthracite  and  0*1  in 
graphite,  whilst  the  amount  of  nitrogen  which  is  absent  in  cellulose 
reaches  a  maximum  in  peat  and  then  diminishes  normally.  The 
analytical  numbers  quoted  in  the  paper  are  the  mean  results  of 
three  hundred  analyses  of  each  fuel  obtained  from  different  sources. 

M.  A.  W. 

Atomic  Weight  of  Silicon.  W.  Becker  and  Julius  Meyer 
(, Zeit .  anory.  Chem .,  1905,  43,  251 — 266). — An  historical  account  of  the 
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methods  used  in  the  determination  of  the  atomic  weight  of  silicon  is 
given. 

The  authors  employed  silicon  tetrachloride  for  their  determinations. 
This  boiled  at  56'9°  under  760  mm.  pressure;  its  vapour  pressure  at 
various  temperatures  was  determined,  the  results  obtained  being  con¬ 
siderably  lower  than  those  of  Thorpe  (Trans.,  1880,  37,  327).  In  the 
purification  of  silicon  tetrachloride,  special  precautions  were  taken  to 
exclude  water;  silicon  tetrachloride,  finally  purified  by  means  of  liquid 
air,  melts  at  -89°.  Glass  bulbs  filled  with  the  tetrachloiide  were 
broken  in  a  platinum  crucible  containing  ice-cold  water,  the  silicon 
being  estimated  as  the  dioxide.  Asa  mean  of  eight  experiments,  the 
value  Si  — 28 ’21  (0  =  16)  was  found.  A.  McK. 

The  Carbon  Silicide  of  the  Canon  Diablo  Meteorite.  Henri 
Moissan  ( Compt .  rend.,  1905,  140,  405 — 406.  Compare  this  vol.,  ii, 
43). — From  the  residue  obtained  by  extracting  with  hydrochloric  acid 
53  kilograms  of  the  meteoric  iron,  a  sufficient  quantity  of  carbon  sili¬ 
cide  was  separated  to  identify  it  with  the  synthetical  compound  CSi 
already  described  (compare  Abstr.,  1894,  ii,  43).  The  meteroric  com¬ 
pound  forms  hexagonal  crystals  of  a  green  colour,  the  sp.  gr.,  deter¬ 
mined  in  a  mixture  of  bromoform  and  methylene  iodide,  is  between 
3  and  3*2,  and  it  behaves  towards  such  reagents  as  fused  potassium 
nitrate,  chlorate,  or  hydroxide,  fused  lead  chromate,  or  the  acids 
exactly  in  the  same  way  as  the  synthetical  compound.  M.  A.  W. 

Solubility  of  Lithium  Carbonate  in  Solutions  of  Salts  of  the 
Alkali  Metals.  Gustav  Geffcken  ( Zeit .  anorg.  Chem .,  1905,  43, 
197 — 201). — The  solubility  of  lithium  carbonate  in  aqueous  solutions 
of  potassium  nitrate,  potassium  chloride,  sodium  chloride,  potassium 
sulphate,  potassium  chlorate,  sodium  sulphate,  ammonium  chloride, 
and  ammonium  sulphate  respectively  in  varying  dilutions  was  deter¬ 
mined.  The  solubility  of  lithium  carbonate  in  the  sodium  and 
potassium  salts  examined  is  greater  than  in  water,  whilst  the  solubility 
is  still  further  increased  by  ammonium  salts.  A.  McK. 

Solubility  of  Gypsum  as  affected  by  Size  of  Particles  and 
by  Different  Crystallographic  Surfaces.  George  A.  Hulett 
( J .  A /tier.  Chem.  /Soc 1905,  27,  49 — 56). — An  account  of  the  influence 
of  the  size  of  particles  of  calcium  sulphate  on  its  solubility  has  been 
given  previously  (Abstr.,  1901,  ii,  493).  Experiments  have  now  been 
made  for  the  purpose  of  ascertaining  whether  the  different  planes  of  a 
gypsum  crystal  vary  in  solubility.  The  results  show  that  if  there  is 
any  difference  it  is  too  small  to  be  detected  by  the  method  employed, 
and  that  the  values  obtained  for  the  solubility  of  gypsum  by  Hulett 
and  Allen  (Abstr.,  1902,  ii,  656)  in  experiments  in  which  the  cleavage 
plane  largely  predominated  are  also  the  values  for  any  plane  of 
gypsum. 

If  powdered  gypsum  is  shaken  with  water  for  three  minutes,  a 
supersaturated  solution  is  produced,  which  requires  seventeen  days 
to  reach  a  state  of  final  equilibrium  ;  if,  however,  plates  of  gypsum 
are  used,  the  solution  requires  half  a  day  or  more  to  become  saturated, 
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whereas  most  substances,  under  similar  conditions,  would  form  a 
saturated  solution  in  about  an  hour.  These  facts  explain  the  diver¬ 
gences  in  the  solubility  values  of  gypsum  as  given  by  different 
observers.  E.  G. 

Bologna  Phosphorus  [Phosphorescent  Sulphides].  Ludwig 
Yanino  and  J.  Gans  ( J pr.  Chem.,  1905,  [ii],  71,  196 — 200.  Compare 
Forster,  Ann.  Phys.  Chem.,  1868,  [ii],  133,  236  ;  Klatt  and  Lenard, 
Abstr.,  1890,  201  ;  Mourelo,  Abstr.,  1899,  ii,  484  ;  1900,  ii,  141). — 
Barium  sulphide,  prepared  by  heating  barium  thiosulphate,  is  only 
slightly  fluorescent,  but  if  a  mixture  of  60  grams  of  barium  thiosul¬ 
phate,  6  c.c.  of  a  0*5  per  cent,  alcoholic  uranium  nitrate  solution,  and 
12  c.c.  of  a  similar  bismuth  nitrate  solution  is^heated  at  1300°  for  three- 
quarters  of  an  hour,  the  product  exhibits  a  strong  yellowish-green  phos¬ 
phorescence,  which  is  best  seen  in  the  largest  fragments  ;  a  similar  effect 
is  produced  by  thorium  nitrate.  The  presence  of  bismuth  and  uranium 
increases  still  more  the  phosphorescence  of  strontium  sulphide  obtained 
from  the  thiosulphate.  Strontium  sulphide  containing  lead  and 
thorium  exhibits  a  whitish-blue  phosphorescence,  but  with  lead  only 
the  effect  is  very  slight.  The  golden  phosphorescence  of  Klatt  and 
Lenard’s  strontium  sulphide  is  intensified  by  the  addition  of  calcium 
fluoride. 

The  compositions  of  several  of  the  best  mixtures  for  the  production 
of  phosphorescent  sulphides  are  given.  In  the  absence  of  sunlight, 
the  phosphorescence  is  most  rapidly  excited  by  Heraeus’  mercury  lamp, 
more  slowly  by  a  powerful  Auer  lamp.  G.  Y. 

Solubility  of  Barium  Sulphate.  Friedrich  AY.  Kuster  and 
Georg  Dahmer  (Zeit.  anorg.  Chem.,  1905,  43,  348  —  349). — When 
barium  sulphate  is  boiled  with  a  concentrated  aqueous  solution  of 
chromic  chloride  for  5  days,  or  with  a  solution  of  chromic  chloride 
acidified  with  hydrochloric  acid  for  10  days,  it  is  found  that  in  the 
former  case  the  solution  has  dissolved  from  40 — 120  times  as  much 
barium  sulphate  as  does  water,  and  in  the  latter  case  450  times 
as  much.  A.  McK. 

Silicates.  VI.  Eduard  Jordis  and  E.  H.  Kanter  (Zeit.  anorg. 
Chem.,  1905,  43,  314 — 319.  Compare  Abstr.,  1903,  ii,  475,  542,  595  ; 
this  vol.,  ii,  88). — The  study  of  the  action  of  alkali  earths  on  silica 
has  been  continued,  pure  powdered  quartz  being  used.  The  analyt¬ 
ical  figures  are  quoted.  In  the  barium  and  strontium  series  the 
preparations  first  made  exhibit  a  high  percentage  of  water  in  com¬ 
parison  with  those  made  later.  Uniform  substances  were  not  obtained. 

A.  McK. 


Silicates  of  the  Alkaline  Earths.  Eduard  Jordis  (Zeit.  anorg . 
Chem.,  1905,  43,  410 — 415). — Historical.  In  the  course  of  his 
researches,  the  author  had  overlooked  the  work  of  Le  Chatelier  (Ann. 
des  mines,  1887,  [8],  11,  345 — 464).  A.  McK. 
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Fluorides  of  the  Heavy  Metals.  Egon  Bohm  ( Zeit .  ctnorg.  Chem ., 
1905,  43,  326—340). — Mercurous  fluoride ,  Hg2F2,4H20,4HF,  prepared 
by  the  action  of  concentrated  hydrofluoric  acid  on  mercurous  oxide, 
forms  monoclinic  crystals  [a  :  b  :  c  —  0*5673  :  1  :  1  060  ;  /3=105°10']. 
When  carefully  heated,  it  yields  water,  hydrogen  fluoride,  and  mercuric 
oxide.  Copper  fluoride ,  CuF2,5H20,5HF,  prepared  from  hydrofluoric 
acid  and  cupric  oxide,  forms  blue,  monoclinic  crystals  [a  :  6  :  c  — 
0*7513  :  1  :  0*557  ;  /3=  105°10']. 

Nickdous  fluoride ,  NiF9,6H90,5HF\  and  cobcdlous  fluoride , 

CoF2,6H20,5HF, 

are  isomorphous.  The  compound  NH./HgF,  prepared  by  the  action  of 
an  excess  of  ammonia  on  mercurous  fluoride,  is  a  yellow,  amorphous 
powder.  The  compound  CuF2,4]SrH3,5H20,  prepared  by  the  action  of 
an  excess  of  ammonia  on  cupric  fluoride,  forms  rhombic  crystals.  The 
confound  5NiF.2,6NH3,8H20,  prepared  by  the  action  of  an  excess  of 
ammonia  on  nickel  fluoride,  forms  bright  green  crystals.  The  following 
compounds  are  also  described  :  CoF9,2NH4F,2H90  ;  Co(NH3)6(lSr03)2F  ; 
Co(NH3)4OHFNOs. 

The  compound  [Co(NH3)4F2]C1,  prepared  by  the  action  of  hydro¬ 
fluoric  acid  on  tetrainminecarbonatocobalt  chloride,  forms  dark  red, 
rhombic  crystals.  The  compound  Co(NH3)6C1.2F,  prepared  by  the 
action  of  hydrofluoric  acid  on  luteocobalt  chloride,  forms  yellow  prisms, 
whilst  the  compound  Co(NH3)GF3,  obtained  as  a  by-product,  forms 
yellow  crystals.  A.  McK. 

Formation  of  Complex  Compounds  with  Mercury  Thio¬ 
cyanate.  Hermann  Grossmann  [Zeit.  anorg.  Chem.,  1905,  43, 
356 — 369.  Compare  Abstr.,  1904,  i,  983  ;  ii,  406). — Mercurous 
thiocyanate,  like  the  mercurous  haloids,  dissolves  in  potassium  thio¬ 
cyanate  to  form  the  complex  K2Hg(CNS)4,  whilst  mercury  separates  ; 
the  action  is  represented  as  follows  :  Hg2(CNS)2  +  2KCNS  ^ 
K2Hg(CNS)4  +  Hg.  Mercuric  thiocyanate  dissolves  in  an  aqueous 
solution  of  potassium  thiocyanate  more  readily  than  does  mercurous 
thiocyanate.  Measurements  of  concentration  cells  according  to 
Bodlander’s  method  showed  that  the  tetrathiocyanate,  K2Hg(CNS)4, 
exists  in  solution  ;  in  very  dilute  solutions,  some  trithiocyanate  also 
exists. 

The  complex  constant  of  the  tetrathiocyanate  is  2*5  x  1 022,  which  is 
greater  at  the  ordinary  temperature  than  that  of  the  bromide ;  it 
decreases  with  rise  of  temperature  and  at  52°  is  identical  with  that  of 
the  bromide. 

The  solubility  product  of  mercuric  oxide  may  be  calculated  from 
Bersch’s  results. 

The  close  relationships  existing  between  the  bromine  and  the  thio¬ 
cyanate  ions  are  indicated  by  the  author’s  results.  A.  McK. 

Bibliography  of  the  Rare  Barths.  Richard  J.  Meyer  [Zeit. 
anorg .  Chem.,  1905,  43,  416 — 492). — This  bibliography  is  arranged 
chronologically,  references  being  given  to  777  papers,  extending  over 
the  years  1751 — 1905.  A.  McK. 
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Electrolytic  Preparation  of  Ceric  Ammonium  Nitrate. 

Giuseppe  Plancher  and  G.  Barbieri  ~JAtti  R.  Accad.  Lincei ,  1904, 
[v],  14,  i,  119 — 120). — The  preparation  of  ceric  ammonium  nitrate 
either  from  ceric  salts  or  by  the  action  of  oxidising  agents  on  cerous 
ammonium  nitrate  is  not  easy  to  carry  out  and  does  not  give  good 
yields.  Its  electrolytic  preparation,  which  has  been  unsuccessfully 
attempted  by  various  authors,  may,  however,  be  readily  effected 
as  follows.  As  anode  is  used  a  large  sheet  of  platinum  which  is 
wrapped  round  a  thin  porous  pot.  The  anodic  space  is  filled  with 
a  concentrated  solution  of  cerous  ammonium  nitrate  (50  grams  of 
cerous  nitrate  and  25  grams  of  ammonium  nitrate  in  200  c.c  of 
solution),  whilst  the  porous  pot  contains  nitric  acid  into  which  dips  the 
platinum  wire  cathode.  Using  a  current  of  0T — 0*2  ampere  per  sq. 
dm.  of  anode  surface,  the  oxidation  is  almost  quantitative,  part  of  the 
ceric  ammonium  nitrate  being  deposited  from  the  liquid  and  the 
remainder  being  separated  by  evaporation.  T.  H.  P, 

Purification  of  Gadolinium,  Atomic  Weight  of  Gadolinium. 

Georges  Urbain  ( Compt .  rend 1905,  140,  583 — 585). — From  1 
kilogram  of  crude  gadolinium  earth  containing  only  traces  of  europium 
and  the  element  ZS  (compare  Abstr.,  1904,  ii,  340,  and  this  vol.,  ii,  35), 
the  gadolinium  was  isolated  by  repeated  fractional  crystallisation  of  the 
double  nitrate  of  nickel  and  gadolinium,  2Gd(N03)3,3Ni(N03)2,24H20. 
The  atomic  weight  of  gadolinium  was  determined  by  converting  the 
sulphate  Gd2(S04)3,8H20  into  the  oxide  Gd203,  arid  the  mean  value 
thus  obtained  from  10  determinations  on  the  first  six  fractions  is 
157*23,  the  limiting  values  being  157  04  and  157*35  \  the  corresponding 
values  obtained  from  the  last  five  fractions  is  157*25  with  the  limiting 
values  157*04  and  157*45  (compare  Benedicks,  Abstr.,  1900,  ii,  209). 

M.  A.  W. 

Ultra-violet  Spectrum  of  Gadolinium.  Sir  William  Crookes 
( Proc .  Roy.  Soc.t  1905,  74,  420 — 422). — The  gadolinium  used  in  the 
experiments  was  purified  by  fractional  crystallisation  of  the  double 
nitrates  of  bismuth  and  magnesium  with  the  rare  earth  nitrates. 
The  phosphorescent  spectrum  of  different  specimens  of  gadolinium, 
purified  in  this  manner,  contains  bands  which  the  author  has 
previously  ascribed  to  a  new  element,  victorium  (Abstr.,  1899,  ii, 
751).  The  new  observations  confirm  the  supposition  that  victorium 
is  present  in  the  gadolinium  as  an  impurity.  II.  M.  D. 

Monazite  Earths.  Wilhelm  Feit  and  Carl  Przibylla  (Zeit. 
anorg .  Chem.9  1905,  43,  202 — 214.  Compare  Muthmann  and  Weiss, 
Abstr.,  1904,  ii,  406). — The  oxides  of  the  cerium  group  of  metals  were 
separated  from  the  crude  product  by  the  Demar^ay-Drossbach 
method.  The  preliminary  separation  of  cerium  was  not,  however, 
effected,  except  when  the  crude  material  was  particularly  rich  in  it, 
and  in  such  cases  permanganate  was  used  for  its  partial  removal. 
The  separation  yielded  five  fractions:  (1)  a  large  quantity  of 
lanthanum,  much  cerium,  a  trace  of  praseodymium ;  (2)  much 

lanthanum,  much  cerium,  little  praseodymium,  a  trace  of  neody- 
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mium  ;  (3)  little  lanthanum,  much  cerium,  much  praseodymium,  little 
neodymium  \  (4)  a  trace  of  cerium,  little  praseodymium,  much  neo¬ 
dymium,  little  samarium,  traces  of  other  earths ;  (5)  a  small  amount 
of  neodymium,  much  samarium,  much  gadolinium,  and  other  earths. 
From  the  first  fraction,  praseodymium  was  removed  by  continued 
crystallisation,  whilst  the  cerium  was  removed  by  permanganate ; 
the  residual  lanthanum  was  then  completely  separated  as  oxalate. 
From  the  third  fraction,  praseodymium  was  separated  from 
lanthanum  by  aid  of  the  sparing  solubility  of  its  nitrate,  as  con¬ 
trasted  with  lanthanum  nitrate. 

Praseodymium  oxalate  forms  a  black  superoxide. 

Samarium  was  separated  from  the  fourth  fraction  by  repeatedly 
crystallising  the  latter. 

The  praseodymium  was  more  difficult  to  remove ;  its  separation 
was  finally  effected  by  crystallising  the  solution,  to  which  a  fresh 
amount  of  cerium  magnesium  nitrate  had  been  added.  The  neo¬ 
dymium  oxide  obtained  was  blue  with  a  violet  lustre. 

The  fifth  fraction  was  repeatedly  crystallised  until  the  neodymium 
was  completely  removed.  The  separation  of  samarium  from  neo¬ 
dymium  by  the  magnesium  double  nitrate  method  in  the  presence 
of  considerable  amounts  of  more  easily  soluble  earths  is  easily  per¬ 
formed.  By  continued  fractionation,  the  yellow  earths  were  completely 
removed,  since  terbium  does  not  form  a  magnesium  double  nitrate. 
Samarium  magnesium  nitrate  crystallises  with  difficulty.  The  obser¬ 
vation  of  Demar^ay  that  the  separation  of  the  double  nitrates  takes 
place  in  the  following  sequence,  neodymium,  samarium  (europium), 
gadolinium,  is  confirmed  by  the  authors.  From  the  mixture  contain¬ 
ing  samarium  (europium)  and  gadolinium,  the  former  was  separated 
as  the  double  nitrate. 

The  separation  of  a  mixture  of  oxides  which  was  completely  free 
from  lanthanum,  cerium,  and  praseodymium,  but  contained  much 
neodymium,  samarium,  and  gadolinium,  and  the  total  amount  of 
terbium,  holmium,  erbium,  ytterbium,  and  yttrium  present  in  the 
original  crude  material  is  described.  Lanthanum,  cerium,  praseody¬ 
mium,  neodymium,  and  samarium  were  separated  in  the  pure  form. 

Atomic  weight  determinations  of  neodymium  gave  the  value  144*5 
and  of  samarium  151*2,  where  0=16  and  lanthanum  =  139*0  (3  deter¬ 
minations  in  each  case).  The  authors  do  not  claim,  however,  that 
these  figures  are  accurate,  although  the  value  for  neodymium  is  almost 
identical  with  Auer  von  Welsbach’s  value,  and  the  value  for  samarium 
agrees  closely  with  that  of  Muthmann  and  Weiss.  A.  McK. 

Terbium.  Wilhelm  Feit  (Zeit.  anorg.  Chem.,  1905,43,  267 — 281). 
— A  resume  of  the  literature  on  terbium  is  first  given  and  the  impuri¬ 
ties  mentioned  to  which  the  divergent  values  for  the  atomic  weight 
of  this  element  may  be  ascribed. 

Thirty  kilograms  of  monazite  earths  were  freed  from  thorium 
(preceding  abstract),  the  residue  fractionated  as  magnesium  double 
nitrate,  the  uncrystallisable  fractions  fractionated  as  nitrate  in  order 
to  separate  yttrium  and  erbium,  and  the  more  sparingly  soluble  nitrate 
again  fractionated  as  the  magnesium  double  nitrate.  The  mother 
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liquors  from  the  latter  crystallisation  contained  terbium  together 
with  samarium,  holmium,  erbium,  yttrium,  gadolinium,  and  ytter¬ 
bium,  the  presence  of  the  latter  elements  having  been  indicated 
spectroscopically.  After  111  crystallisations,  the  greater  portion  of 
the  terbium  had  accumulated  in  the  more  sparingly  soluble  fractions 
together  with  holmium,  erbium,  and  yttrium.  A  further  purifica¬ 
tion  was  effected  owing  to  the  varying  solubility  of  the  oxides  of 
the  different  metals  in  their  normal  nitrates.  Finally,  crystallisa¬ 
tion  of  the  mixed  oxalates  was  carried  out.  The  preparation 
finally  obtained  gave  the  value  for  its  atomic  weight  158*6  ;  it  was 
a  mixture  of  gadolinium  oxide  and  terbium  peroxide,  and  contained 
traces  of  holmium  and  yttrium.  The  amount  of  terbium  present  is 
more  than  12  per  cent.  A.  McK. 

Special  Constituent  obtained  in  the  Tempering  of  an 
Aluminium  Bronze.  Pierre  Breuil  ( Compt .  rend.,  1905,  140, 
587— -590). — A  copper  aluminium  alloy  called  Fortior,  manufactured 
by  Agcisilas  et  Cie.,  contains  traces  of  other  elements,  melts  at 
1010 — 1030°,  has  a  singular  point  at  690 — 730°,  and  presents  under 
the  microscope  a  heterogeneous  structure  of  white  patches  of  copper 
or  a  compound  of  copper  and  aluminium  embedded  in  a  black  matrix, 
probably  the  eutectic  mixture.  When  tempered  at  550°,  much  below 
the  singular  point,  it  becomes  more  homogeneous  and  granular ;  if  the 
tempering  be  effected  near  the  singular  point,  namely,  between  650°  and 
750°,  the  structure  of  the  metal  changes,  and  a  new  constituent  in  the 
form  of  thin  needles,  similar  to  the  martensite  of  tempered  steels,  ap¬ 
pears  embedded  in  the  granular  substance,  and  this  change  of  structure 
is  accompanied  by  a  change  in  physical  properties,  namely,  an  increase 
in  the  elastic  limit  and  breaking  charge  of  the  metal.  As  the 
temperature  of  tempering  increases,  the  quantity  of  the  martensitic 
constituent  also  increases,  until  at  950°  it  is  the  only  constituent,  and 
at  the  same  time  the  elastic  limit  and  the  breaking  charge  are  almost 
doubled.  The  effect  of  temper  therefore  on  fortior  is  analogous  to  its 
effect  on  steels  (compare  Osmond,  Abstr.,  1896,  ii,  172);  above  the 
singular  point,  the  fortior  forms  a  solid  solution,  the  crystalline  form  of 
winch  is  not  yet  determined  ;  the  crystals  break  down  at  the  singular 
point,  giving  rise  to  the  constituents  of  the  natural  metal,  and  the  effect 
of  temper  is  to  check  this  transformation.  M.  A.  W. 

Blue  Aluminium  Compounds  deposited  on  the  Aluminium 
Anode.  Franz  Fischer  ( Zeit .  anorg.  Chem 1905,  43,  341 — 347. 
Compare  Abstr.,  1904,  ii,  534). — -When  sulphuric  acid  of  sp.  gr.  1*175 
is  electrolysed  with  aluminium  electrodes,  layers  of  a  bluish-green 
tint  are  deposited  on  the  anode,  especially  when  the  electrolyte  is  kept 
cool  ;  the  portions  of  the  deposit  next  to  the  electrode  are,  however, 
intensely  blue.  Microscopic  examination  indicated  that  this  blue 
deposit  is  not  a  uniform  substance.  It  is  not  acted  on  by  distilled 
water.  Dilute  hydrochloric  acid  of  such  a  strength  as  to  act 
vigorously  on  aluminium  at  the  ordinary  temperature  has  scarcely  any 
action  on  it.  When  warmed  with  hydrochloric  acid,  hydrogen  is 
evolved,  traces  of  silicic  acid  remaining  :  the  filtrate  gives  a  precipi- 
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tate  with  barium  chloride  and  also  contains  aluminium.  The  product 
is  free  from  sulphide  and  contains  a  basic  aluminium  sulphate,  a  little 
silicic  acid,  and  traces  of  iron.  When  heated,  it  becomes  white. 

A.  McK. 

A  New  Process  for  making  Electrolytic  Iron.  Sergius 
Maximowitscii  (Zeit.  Eleklrochem .,  1005,  11,  52 — 53). — None  of  the 
processes  described  up  to  the  present  gives  technically  satisfactory 
results,  the  resulting  iron  being  so  brittle  that  it  cannot  be  bent  at  all. 
A  bath  is  made  up  to  contain  20  per  cent.  FeS04,7H20  and  5  per 
cent,  of  MgS04,7H20 ;  to  6  litres  of  this  solution,  25  grams  of  sodium 
hydrogen  carbonate  are  added  ;  the  skin  of  ferric  hydroxide  which 
forms  on  the  surface  protects  the  bath  from  oxidation  ;  the  precipitate 
is  allowed  to  settle  to  the  bottom  and  to  remain  undisturbed  ;  a 
wrought  iron  anode  and  a  copper  cathode  (thinly  silvered  and  iodised) 
are  used.  The  bath  is  kept  continuously  at  work  and  20  to  25  grams 
of  sodium  hydrogen  carbonate  added  about  twice  a  week.  The  iron 
formed  improves  in  quality  as  time  goes  on,  finally  reaching  a 
strength  of  5180  kilos,  per  sq,  cm.,  and  being  so  soft  that  it  can 
be  bent  at  a  sharp  angle  without  breaking.  The  best  current  density 
is  0*3  ampere  [persq.  decimetre  ?],  and  the  current  efficiency  is  97 — 99 
per  cent.  The  author  attributes  the  good  results  to  the  small  concen¬ 
tration  of  the  hydrogen  ions  in  the  bath,  which  prevents  the  deposited 
iron  from  containing  occluded  hydrogen.  T.  E. 

Action  of  Dilute  Acids  on  Ferrous  Sulphide.  Alfred 
Lipschitz  and  Eudolf  von  Hasslinger  (. Monatsh .,  1905,  26,  217 — 225). 
— Pure  ferrous  sulphide  reacts  only  extremely  slowly  with  cold,  dilute 
acids.  “  Active”  ferrous  sulphide,  which  evolves  hydrogen  sulphide 
with  cold  dilute  acids,  contains  metallic  iron  ;  the  hydrogen  formed 
by  the  action  of  the  acid  on  the  free  iron  reduces  the  ferrous  sulphide 
to  hydrogen  sulphide  and  iron,  so  that  a  small  amount  of  free  iron 
acts  as  an  accelerator  of  the  reaction. 

When  measured  against  a  normal  calomel  electrode  in  a  solution  of 
ferrous  sulphate  and  hydrogen  sulphide  in  sulphuric  acid,  active 
ferrous  sulphide  has  an  E.M.F.  —  O' 03,  which  is  identical  with  that  of 
iron ;  in  a  solution  of  ferrous  sulphate  in  sulphuric  acid,  inactive 
ferrous  sulphide  has  an  E.M.F \  +0*90,  which  is  similar  to  the  E.M.F. 
of  pyrites,  +  0*89,  of  marcasite,  +0'89,  and  of  magnetic  pyrites,  +  0*71, 
whilst  in  the  same  solution  iron  has  an  E.M.F .  —  0*03.  G.  Y. 

Roussin’s  Salts  [Nitrosulphides  of  Iron].  Italo  Bellucci  and 
D.  Venditori  ( Atti  R.  Accad.  Lincei ,  1905,  [v],  14,  i,  28 — 36). — An 
historical  paper.  T.  H.  P. 

Nitrosulphides  of  Iron.  Italo  Bellucci  and  D.  Venditori  ( Atti 
R.  Accad.  Lincei ,  1905,  [v],  14,  i,  98 — 104). — The  authors  show  that 
all  the  methods  employed  by  various  investigators  for  the  preparation 
of  salts  similar  to  that  first  described  by  Eoussin  {Ann.  Chim.  Fhys ., 
1858,  [iii],  52,  285),  to  which  he  ascribed  the  formula  Fe3(NO)4S5H2, 
yield  compounds  of  the  constitution  Fe4(NO)7S3X'.  These  salts  con- 
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tain  at  least  one  molecule  of  water,  which  the  authors  consider  may  possi¬ 
bly  be  water  of  constitution  and  not  of  crystallisation.  T.  H.  P. 

Physical  Properties  of  Pure  Cobalt  and  Pure  Nickel. 

H.  Copaux  ( Compt .  rend.,  1905,  140,  657 — 659). — The  cobalt  was 
purified  and  freed  from  nickel  by  converting  the  chloride  into  pent- 
amminccobaltic  chloride,  recrystallising,  and  converting  this  into 
cobalt  oxalate,  which  was  reduced  to  metal  by  heating  in  an  atmos¬ 
phere  of  hydrogen.  It  was  then  melted  in  a  crucible  in  a  current  of 
hydrogen,  the  current  being  interrupted  as  soon  as  fusion  was 
complete.  By  this  method  of  operating,  oxidation  of  the  metal  and 
absorption  of  hydrogen  were  reduced  to  a  minimum. 

The  nickel  was  freed  from  cobalt  by  precipitating  the  latter  from 
hydrochloric  acid  solution  with  excess  of  potassium  nitrite,  the  solu¬ 
tion  being  saturated  with  a  current  of  nitrogen  trioxide.  The  nickel 
was  separated  from  the  mother  liquor  in  the  form  of  the  ammonia 
compound,  NiCl2,6NH3,  which  was  converted  into  the  oxalate,  and 
the  latter  reduced  in  a  current  of  hydrogen.  In  fusing  the  metal, 
similar  precautions  were  taken  to  those  described  in  the  case  of  cobalt. 
It  was  found  difficult  to  prevent  change  during  the  operation,  for  the 
metal  oxidises  very  readily  and  absorbs  considerable  quantities  of 
hydrogen.  On  this  account,  the  nickel  samples  used  in  the  determina¬ 
tion  of  the  electrical  resistance  and  the  breaking  weight  were  prepared 
by  subjecting  the  reduced  nickel  to  hydraulic  pressure,  forging, 
turning,  and  annealing  in  a  current  of  hydrogen. 

The  two  metals  prepared  as  described  differ  appreciably  in  appear¬ 
ance  ;  the  cobalt  is  brilliant  and  silver-white  in  colour,  the  nickel  is 
comparatively  dull. 

The  following  numbers  are  the  measures  of  the  physical  properties 
examined  : 


Cobalt. 

Nickel. 

Sp.  gr.  at  15°  (water  4°  =  1)  . 

8-8 

8-8 

Hardness . 

5  5 

3*5 

Melting  point . 

1530° 

1470° 

Specific  heat  (20 — 100°) . 

0404 

0-108 

Electric  resistivity  (micro-ohms  cm.)  ... 

5-5 

6-4 

Temperature-coefficient  of  resistivity  ... 

0-0055 

0-0061 

Breaking  weight  (kilograms  per  sq.  mm.) 

50 

42 

H.  M.  D. 

Cobalt  Chloride  Tetrahydrate.  William  Oechsner  de  Coninck 
(Bull.  Acad.  voy.  Belg .,  1904,  1170 — 1171). — When  anhydrous  cobalt 
chloride  is  exposed  to  moist  air,  a  tetrahydrate  is  formed;  on  further 
exposure,  this  is  converted  into  the  normal  hexahydrate.  T.  A.  H. 

Synthesis  of  Sodium  Uranyl  Sulphate  by  Spring's  Process. 

William  Oechsner  de  Coninck  (Bidl.  Acad,  roy .  Belg.,  1904, 
1171  — 1172). — When  uranic  hydrate,  U03,H20  (1  mol.),  is  mixed 
with  sodium  hydrogen  sulphate  (2  mols.)  and  the  mixture  compressed 
by  Spring's  method  (Abstr.,  1904,  ii,  472),  the  salt 

N  a2S04,  (U  02)S04, 3H2Q 


is  formed. 


T.  A.  H. 
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Cryoscopy  of  the  Sulphates.  Albert  Colson  (Compt.  rend 
1905,  140,  372 — 374.  Compare  Abstr.,  1904,  ii,  377,  532;  this  vol., 
ii,  34,  94). — A  cryoscopic  examination  of  aqueous  solutions  of 

Recoura’s  violet  chromium  sulphate  (compare  Abstr.,  1892,  411  ; 
1894,  ii,  382)  shows  that  it  is  truly  isomeric  with  the  green  sulphate 
described  by  the  author  (this  vol.,  ii,  94),  the  molecular  complexity 
of  the  dissolved  molecules  being  represented  by  Cr2(S04)3,  and,  further, 
the  change  to  a  green  pentasulphate  which  occurs  on  boiling  the 
violet  solution  is  not  accompanied  by  any  change  in  the  number  of 
molecules,  the  freezing  point  of  the  solution  after  boiling  remaining 
the  same  as  before.  M.  A.  W. 

Crystalline  Chromic  Phosphate.  Hugo  Schiff  (Zeit.  anorg. 
Ghem .,  1905,  43,  304 — 307).- — When  sodium  phosphate  is  added  to  an 
excess  of  a  moderately  concentrated  aqueous  solution  of  chrome  alum, 
a  reddish-grey  gelatinous  precipitate  is  first  formed,  which  after 
48  hours  is  transformed  into  dark  violet,  glistening  crystals  of 
chromium  phosphate,  CrP04,6H20,  which  lose  part  of  their  water  of 
crystallisation  below  100°.  The  action  is  represented  by  the  equation 
2  KCrS2Os  +  2Ya2HP04  =  2CrP04  +  K2S04  +  H2S04. 

At  100°,  three  molecules  of  water  of  crystallisation  are  lost. 

If  an  excess  of  sodium  phosphate  is  added,  the  violet,  non-crystal¬ 
line  compound  previously  described  by  Rammelsberg,  and  also  con¬ 
taining  6H20,  is  formed.  The  green  compound,  CrP04,2H20,  is 
prepared  by  the  action  of  acetic  anhydride  on  the  crystalline  phosphate. 
The  latter  has  the  sp.  gr.  2*121.  Crystallographic  measurements  are 
appended.  A.  McK. 

Tungsten  Hexafluoride.  Otto  Ruff  and  Fritz  Eisner  ( Ber ., 
1905,  38,  742 — 747). — The  action  of  anhydrous  hydrogen  fluoride  on 
tungsten  hexachloride,  in  a  copper-lined  bomb,  at  the  ordinary  tempera¬ 
ture  leads  to  the  formation  of  tungsten  hexafluoride ,  WF0  ;  the  product 
is  passed  over  titanium  tetrachloride  to  absorb  the  excess  of  hydrogen 
fluoride  and  then  into  a  paraffin-lined  glass  vessel,  cooled  to  —70°,  at 
which  temperature  the  product  is  solid.  It  vaporises  without  melting  at 
-  20°  under  half  an  atmosphere,  or  at  slightly  over  0°,  under  1  atmo¬ 
sphere  pressure,  to  a  gas  which  fumes  in  moist  air,  is  easily  soluble  in 
aqueous  alkalis,  attacks  most  metals,  especially  when  containing  traces 
of  hydrofluoric  acid,  and  forms  tungstic  acid  when  acted  on  by  water. 
It  forms  double  salts  with  alkali  fluorides  and  attacks  glass,  and,  even 
after  a  short  time,  paraffined  glass,  with  formation  of  silicon  tetra- 
fluoride  and  tungsten  oxyfluoride. 

Molybdenum  pentachloride  reacts  with  anhydrous  hydrogen  fluoride, 
forming  a  gaseous  fluoride  resembling  tungsten  hexafluoride. 

G.  Y. 

Oxyfluoride  of  Uranium.  Federico  Giolitti  and  G.  Agamennone 
(Atti  li.  Accad.  Lincei ,  1905,  [v],  14,  i,  114 — 119). — The  authors 
find  that  the  action  of  hydrofluoric  acid  on  the  saline  oxide  of  uranium, 
U308,  to  the  products  of  which  various  compositions  have  been 
ascribed  by  different  authors  (compare  Smithells,  Trans.,  1883,  43, 
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125),  proceeds  according  to  the  equation  U308  +  6HF  =  UOF2  + 
2U02F2  +  3H20.  The  uranous  oxyfluoride,  ITOF2,  separates  as  a  fine, 
green  powder,  whilst  the  oxyfluoride  of  sexavalent  uranium,  U02F2, 
is  obtained  as  a  yellow  mass  on  evaporating  the  solution.  A  heavy 
green  powder  is  also  deposited,  and  this  contains  a  larger  proportion 
of  fluorine  than  uranous  oxyfluoride,  and  is  possibly  uranium  tetra- 
fiuoride.  T.  II.  P. 

Action  of  Silicon  on  Hydrated  Metatitanic  Acid.  Gustav 
Tammann  (Zeit.  anorg .  Chem.,  1905,  43,  370 — 372). — When  hydrated 
metatitanic  acid  is  heated  with  powdered,  crystallised  silicon,  the 
mixture  begins  to  glow  vigorously  before  the  temperature  of  the 
mixture  has  lisen  to  a  red  heat.  Water  and  hydrogen  are  formed. 
Anhydrous  titanic  acid  does  not  behave  in  this  manner  when  heated 
with  silicon.  The  action  probably  proceeds  according  to  the  equation 
2TiO(OH)2  +  Si  =  Si02  +  Ti203  +  H20  +  H2.  Amorphous  silicon  does 
not  behave  like  the  crystalline  variety  in  this  action.  Silicon  has  no 
action  on  hydrated  silicic  acid,  zirconic  acid,  or  aluminium  hydroxide. 

Hydrogen  is  evolved  when  titanium  is  heated  with  hydrated 
metatitanic  acid.  When  a  mixture  of  zirconium  and  hydrated 
titanic  acid  is  heated  in  the  absence  of  air,  little  gas  is  evolved, 
whilst  the  titanic  acid  is  strongly  reduced. 

The  behaviour  of  tungsten  towards  hydrated  metatitanic  acid  is 
similar  to  that  of  silicon. 

Metatitanic  acid  in  the  dry  state  acts  as  a  carrier  of  oxygen  in  these 
experiments,  the  oxygen  of  the  hydroxyl  group  being  conveyed  to 
silicon,  tungsten,  and  titanium  respectively  and  the  hydrogen  liberated. 
The  latter  burns  in  the  air,  whilst  the  mixture  glows  and  the  titanium 
oxide  is  oxidised.  A.  McK. 

Zirconium  Salts.  Arthur  Rosenheim  and  Paul  Frank  {Ber., 
1905,  38,  812 — 816). — Zirconium  hydroxide  was  heated  with  a 
saturated  solution  of  hydrogen  chloride  in  alcohol,  the  solution  filtered 
from  the  excess  of  zirconium  hydroxide,  and  hydrogen  chloride  passed 
into  the  filtrate.  On  addition  of  pyridinium  chloride  to  the  latter 
solution,  the  crystalline  compound ,  (C5NHt))2,Il2ZrCl6,  separated. 
With  quinoline,  the  analogous  compound ,  (C9NH7)2,H2ZlC16,  was 
formed.  The  compound  (C5NH5)2,H2ZrBr0  is  very  unstable. 

The  comjiound  Zr2O3(KSO4)2,8H90,  prepared  by  the  addition  of 
normal  potassium  sulphate  to  a  cold  aqueous  solution  of  zirconium 
sulphate,  crystallises  in  small  plates.  The  following  compounds  were 
prepared  :  Zr203(RbS04)2,15H20  and  Zr203(CsS04)2,llH20. 

When  an  excess  of  freshly  precipitated  zirconium  hydroxide  is  added 
to  a  hot  concentrated  solution  of  hydrogen  potassium  sulphate,  the 
compound  Zr(KS04)4,3H20  is  precipitated  as  needles.  A.  McK. 

Metazirconic  Acid.  Rudolf  Ruer  {Zeit.  anorg.  Chem.,  1905,  43, 
282 — 303). — The  changes  undergone  by  an  aqueous  solution  of 
zirconium  oxychloride  at  the  ordinary  temperature  and  when  boiled 
have  been  examined  by  the  author.  A  new  zirconium  hydroxide  is 
described,  the  relationship  of  which  to  the  zirconium  hydroxide  already 
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known  is  the  same  as  that  of  metastannic  acid  to  ordinary  stannic 
acid. 

Zirconium  oxychloride  is  suitable  for  the  purification  of  zirconium 
earths.  At  the  ordinary  temperature,  it  undergoes  hydrolysis  in 
aqueous  solution ;  this  was  proved  by  determinations  of  its  electrical 
conductivity,  which  at  first  increases  rapidly  and  attains  to  a  constant 
value  after  3  days.  The  behaviour  of  the  aqueous  solutions  towards 
oxalic  acid  and  ammonium  oxalate  in  the  presence  of  acids  and 
sulphates  also  indicated  that  a  hydrolytic  change  had  occurred.  When 
an  aqueous  solution  of  zirconium  oxychloride  is  boiled  for  a  short  time, 
the  hydrolysis  undergone  and  the  alteration  of  the  analytical  behaviour 
of  the  solution  are  marked.  Such  solutions  form,  for  instance,  with 
sodium  sulphate  and  ammonium  sulphate  respectively,  precipitates 
which  are  redissolved  by  an  excess  of  precipitant ;  the  precipitate, 
formed  on  the  addition  of  dilute  sulphuric  acid,  is  slowly  dissolved  by 
an  excess  of  the  latter. 

When  a  solution  of  zirconium  oxychloride  is  boiled,  the  hydroxide 
formed  by  hydrolysis  is  transformed  into  another  hydroxide, 
metazirconic  acid.  This  transformation  proceeds  slowly,  is  perceptible 
after  2  hours,  and  is  detected  by  a  comparison  of  the  colloidal  hydroxide 
obtained  from  the  cold  and  boiled  solutions  of  the  oxychloride 
respectively. 

Metazirconic  acid  is  best  prepared  by  repeatedly  boiling  and  sub¬ 
sequently  diluting  a  1  per  cent,  solution  of  zirconium  oxychloride.  Its 
reactions  are  analogous  to  those  of  metastannic  acid.  By  concen¬ 
trated  hydrochloric  acid,  it  is  transformed  very  slowly  into  ordinary 
zirconium  chloride.  By  the  action  of  sulphuric  acid  on  it,  zirconium 
sulphate  is  produced. 

Metazirconic  ^ acid,  dried  at  100°,  has  the  formula  3Zi02,2H20, 
whereas  ordinary  zirconium  hydroxide,  dried  at  100°,  has  the  formula 
Zr02,H20. 

Colloidal  solutions  are  formed  by  metazirconic  acid  and  by  its 
compounds  with  acids. 

The  two  forms  of  zirconium  hydroxide  probably  correspond  with 
two  different  oxides.  The  oxide  corresponding  with  ordinary 
zirconium  hydroxide  could  not  be  obtained  anhydrous ;  the  oxide 
corresponding  with  metazirconic  acid  is  probably  the  ordinary 
zirconium  oxide. 

The  isomerism  of  the  hydroxides  of  zirconium  and  of  tin  is  also 
observed  with  the  hydroxides  of  titanium  and  thorium.  A.  McK. 

Uniform  Nature  of  Thorium.  Richard  J.  Meyer  and  A. 
Gumperz  (Ber.,  1905,  38,  817 — 825). — Baskerville  (Abstr.,  1902,  ii, 
85  ;  1904,  ii,  663)  claims  that  thorium  is  a  mixture  of  at  least  three 
elements.  The  experiments  quoted  by  the  authors  are  at  variance  with 
this  view. 

Baskerville  does  not  quote  sufficient  detail  as  to  the  source  of  the 
thorium  oxide  used  in  his  work.  He  determines  the  equivalent  of 
thorium  by  converting  a  weighed  quantity  of  the  oxide  into  the 
anhydrous  sulphate ;  his  description  is  again  inadequate  and  the  method 
is  faulty. 
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The  authors  dehydrated  thorium  sulphate  octoliydrate  at  400°  and 
determined  the  ratio  Th(S04)2  :  Th02  by  converting  a  weighed  quantity 
of  the  anhydrous  salt  into  the  dioxide.  The  method  was  applied  to 
the  determination  of  the  atomic  weight  of  thorium  in  several  of  the 
chromate  fractions  obtained  from  thorium  nitrate  by  Muthmann  and 
Baur’s  method;  the  results  do  not  indicate  that  thorium  was  not 
uniform. 

When  thorium  chloride  was  sublimed  in  a  current  of  chlorine  in 
three  fractions,  the  determinations  of  the  atomic  weight  of  the  metal 
in  these  reactions  yielded  practically  identical  figures,  corresponding 
with  the  recognised  atomic  weight  of  thorium.  This  result  is  at 
variance  with  Baskerville’s.  A.  McK. 

Spectrographical  Investigation  of  Some  Thorium  Pre¬ 
parations.  G.  Eberi-iabd  (Ber.,  1905,  38,  826—828.  Compare 
preceding  abstract). — Examination  of  the  spectrum  of  thorium 
preparations  from  various  sources  did  not  indicate  that  in  any  of  these 
preparations  thorium  had  been  resolved  into  any  new  elements.  Any 
observed  variations  from  the  spectrum  of  pure  thorium  could  be 
accounted  for  by  the  ordinary  impurities.  A.  McK. 

Halogen  Double  Salts  of  Quadrivalent  Antimony.  Rudolf  F. 
Weinland  and  Hans  Schmid  (Ber.,  1905,  38,  1080 — 1087). — Tn  the 
solution  in  hydrochloric  acid  an  equilibrium  exists  between  antimony 
tetrachloride  and  antimony  tri-  and  penta-chlorides,  according  with  the 
scheme  SbCl3-f  SbCL  ^2SbCl4.  The  amount  of  tetrachlorideuincreases 
as  the  temperature  is  raised  or  the  concentration  of  the  hydrochloric 
acid  increased.  A  salt ,  Rb2SbClf),  is  formed  on  adding  rubidium 
chloride  to  such  an  equilibrium  mixture,  along  with  hot  concentrated 
hydrochloric  acid ;  it  forms  a  black,  microcrystalline  powder  composed 
of  glittering  octahedra  and  is  at  once  decomposed  by  water.  A  salt , 
Rb2SbClG,2Rb3SbCl6,  crystallising  in  brown,  glistening,  transparent, 
hexagonal  plates,  is  formed  if  the  equilibrium  mixture  is  merely  mixed 
with  rubidium  chloride  at  the  ordinary  temperature.  With  ammonium 
chloride,  a  series  of  salts  has  been  obtained.  From  solutions  con¬ 
taining  quadrivalent  antimony,  ammonium  chloride,  and  platinic 
chloride  in  hydrochloric  acid,  transparent  brownish-violet  to  opaque  black 
crystals,  (!SrH4)2(Sb,Pt)ClG,  are  obtained,  according  to  the  amount  of 
platinum  salt  present.  With  tin  tetrachloride,  light  to  dark  violet 
salts,  (NH4)2(Sb,Sn)ClG,  are  formed.  A  salt,  (NH4)2SbCl6,(NH4)3SbCI6, 
is  obtained  in  brown,  glistening,  hexagonal  plates.  The  potassium 
salt,  K2(Sb,Pt)ClG,  forms  a  dark  violet  powder.  The  pyridine  salt, 
4(SbCl6H2,2C5H5N),(SbClGH3,3C5II5lSr),  is  obtained  as  a  blackish-brown, 
crystalline  powder,  whilst  2(SbCl6H2,2C5H5N),(SbClGH,C5H5K)  crys¬ 
tallises  in  characteristic  glistening,  rhombic  plates.  E.  F.  A. 

Tantalum,  its  Preparation  and  Properties.  Werner  von 
Bolton  ( Zeit .  Elektrochem .,  1905,  11,  45 — 51). — Vanadium  pentoxide, 
in  the  form  of  compressed  powder,  conducts  electricity  well  at  the 
ordinary  temperature.  Small  rods  of  vanadium  trioxide  were  made 
by  heating  rods  of  a  plastic  mixture  of  the  pentoxide  and  paraffin  in 
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powdered  charcoal  at  1700°  for  some  hours.  These  rods  wTere  then 
attached  to  platinum  wires  and  heated  electrically  in  a  glass  vessel, 
which  was  continually  exhausted  by  a  mercury  pump,  when  pure  oxygen 
was  evolved  and  a  rod  of  metallic  vanadium  left.  The  melting  point  of 
the  metal,  determined  photometrically,  was  1680°. 

Rods  of  columbium  tetroxide  were  made  and  treated  in  the  same 
way.  The  metal  obtained  was  more  ductile  than  vanadium  and  melted 
at  1950°. 

Tantalum  is  prepared  from  the  tetroxide  in  the  same  way, 
the  white-hot  oxide  is  decomposed  electrolytically  into  oxygen  and 
metal,  which  recombine  sufficiently  slowly  to  allow  the  oxygen  to  be 
removed.  Larger  quantities  of  the  metal  are  prepared  by  a  modification 
of  Berzelius’  method,  which  yielded  a  product  containing  98*5  to  99  per 
cent,  of  the  metal.  This  powder  is  compressed  and  heated  in  an  electric 
arc  in  a  vacuum,  the  oxides  of  tantalum  fuse,  and  are  dissipated  in  the 
form  of  dust  much  more  readily  than  the  metal,  and  it  is  possible  to 
free  the  latter  from  them  completely  and  thus  obtain  ingots  of  the 
perfectly  pure  metal.  For  commercial  reasons,  details  of  the  methods 
employed  are  not  given.  The  following  physical  constants  of  pure 
tantalum  have  been  determined  :  specific  heat,  0*0365  ;  atomic  heat, 
6*64;  sp.  gr.,  fused  metal,  16*64;  wire,  0*05  mm.  diameter,  16*5. 
When  the  wire  is  heated  to  whiteness  in  a  vacuum,  it  becomes  denser 
and  crystalline,  its  sp.  gr.  finally  reaching  that  of  the  fused  metal. 
Coefficient  of  linear  expansion  from  0°  to  50°  =  0*0000079.  Specific 
resistance  0*165  ohm  for  a  wire  1  metre  long  and  1  sq.  mm.  cross 
section.  The  resistance  increases  0*3  per  cent,  per  degree  between 
0°  and  100°,  and  0*26  per  cent,  per  degree  between  0°  and  350°.  In 
dilute  nitric  acid,  tantalum  stands  between  platinum  and  silver  in  its 
electrochemical  properties.  The  modulus  of  elasticity  of  the  wire 
(0*08  mm.  dia.)  was  found  to  be  19,000  kilograms  per  sq.  mm.,  its 
breaking  stress,  93  kilograms  per  sq.  mm. ;  this  increases,  however,  as 
the  diameter  of  the  wire  diminishes,  reaching  150  to  160  kilograms  per 
sq.  mm.  for  wire  0*05  mm.  thick.  The  extension  of  the  wire  before 
breaking  is  small,  being  only  1  to  2  per  cent.,  notwithstanding  which 
wires  of  0*03  mm.  diameter  can  be  drawn.  An  ingot  of  the  metal  beaten 
out  under  the  steam  hammer  to  a  sheet  1  mm.  thick  was  drilled  with  a 
diamond  drill  making  5000  revolutions  per  minute  for  72  hours  con¬ 
tinuously,  after  which  a  depression  of  about  £  mm.  was  found,  the  diamond 
drill  being  much  worn  ;  the  metal  therefore  combines  extraordinary 
hardness  with  great  ductility.  Immersed  in  dilute  sulphuric  acid,  tan¬ 
talum  only  allows  currents  to  pass  when  it  is  the  cathode,  when  it  is  the 
anode  no  current  passes  even  with  220  volts,  owing  to  the  formation  of  a 
film  of  oxide.  Compact  tantalum  may  be  etched  with  hydrofluoric  acid  ; 
the  appearance  of  the  surface  is  a  good  guide  to  the  purity  of  the  metal. 
The  melting  point  of  the  pure  metal  is  about  2250° ;  its  electrical  dissipa¬ 
tion  as  dust  when  used  in  a  vacuum  is  extremely  small.  Many  experiments 
with  incandescent  electric  lamps  made  with  a  tantalum  wire  filament 
showed  that  ^their  useful  life  is  about  the  same  as  with  a  carbon 
filament,  whilst  the  electrical  energy  consumed  is  less  than  half. 

In  making  tantalum  by  the  action  of  sodium  on  potassium  tantalum 
fluoride,  much  hydrogen  is  evolved,  part  of  which  is  absorbed  by  the 
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metal ;  it  may  be  driven  out  by  heating  in  a  vacuum.  Red-hot  tantalum 
powder  decomposes  water,  giving  off  hydrogen.  When  the  powder  is 
placed  in  a  platinum  dish  containing  dilute  acid  and  is  made  the  cathode, 
it  takes  up  very  large  quantities  of  hydrogen,  which  is  not  driven  off 
completely  even  by  fusion,  the  fused  metal  being  hard  and  brittle. 
Traces  of  hydrogen,  however,  do  not  affect  its  ductility.  Compact 
tantalum,  when  heated  in  the  air,  becomes  yellow  at  400°,  blue  at  a 
dull  red  heat,  and  is  finally  covered  with  a  layer  of  the  white  pentoxide 
which  protects  the  metal  below  it.  Thin  wire  however,  burns  with  a 
white  light  without  flame.  Metallic  tantalum  heated  to  whiteness 
does  not  combine  with  oxygen  if  its  pressure  is  less  than  20  mm.  ; 
this  explains  the  possibility  of  preparing  the  metal  by  heating  the 
oxide  in  a  vacuum. 

When  heated  in  nitrogen,  it  becomes  dull  grey  and  brittle,  the 
powdered  metal  combines  readily  with  sulphur,  selenium  and  tellurium. 
Iron  alloys  containing  from  5  to  10  per  cent,  of  tantalum  are  very 
hard  and  ductile.  Silver  does  not  alloy  with  tantalum  at  all,  and 
the  same  is  true  of  mercury.  Molybdenum  and  tungsten  alloy  readily 
with  it ;  the  alloys  containing  less  than  5  per  cent,  of  these  metals 
are  ductile.  More  than  1  per  cent,  of  carbon  renders  tantalum  too 
brittle  to  be  drawn  into  wire,  but  metal  containing  0*5  per  cent,  of  carbon 
can  still  be  drawn  into  wire  0*1  mm.  thick.  Traces  of  carbon,  boron,  or 
silicon  add  to  its  hardness  without  diminishing  its  ductility.  Boiling 
sulphuric,  nitric,  or  hydrochloric  acid  or  mixtures  of  these  are 
without  action  on  compact  tantalum.  Hydrofluoric  acid  acts  on  it 
very  slowly  unless  the  metal  is  in  contact  with  platinum.  Aqueous 
solutions  of  alkalis  are  also  without  action,  but  fused  alkalis  cause  it 
to  disintegrate.  T.  E, 

Supposed  Allotropy  of  Gold.  Willem  J.  van  Heteren  (Chem. 
Centr.,  1905,  i,  503;  from  Chem.  Weekblad ,  2,  47 — 53). — It  has  been 
stated  by  Julius  Thomsen  that  different  allotropic  modifications  of  gold 
are  obtained  by  the  reducing  action  of  sulphurous  acid  on  various 
solutions  of  gold  compounds.  The  supposed  allotropic  forms  obtained 
by  the  reduction  of  (a)  neutral  auric  chloride,  ( b )  auric  bromide,  (c) 
aurous  chloride,  bromide,  or  iodide  have  been  designated  respectively 
as  gold,  golda,  and  gold^g.  The  author  finds,  that,  when  galvanic  cells 
are  constructed  with  gold  and  golda  or  gold  and  gold^  as  reversible 
electrodes,  the  observed  potential  differences  at  25°  (0*4 — 0*6  millivolt) 
are  not  greater  than  when  two  samples  of  the  first  allotropic  form  are 
employed  as  electrodes. 

From  the  values  given  by  Thomsen  for  the  heat  changes  accom¬ 
panying  the  transformation  of '  golda  and  gold^  into  gold,  a  large 
temperature -coefficient  of  the  E.M.F.  of  such  cells  would  be  expected. 
Measurements  at  0°,  however,  gave  the  same  result  as  at  25°. 

H.  M.  D. 

Electrolytic  Solution  of  Platinum  in  Sulphuric  Acid.  Andre 
Brocket  and  Joseph  Petit  (Compt.  rend L,  1905,  140,  655 — 657). — 
When  a  direct  current  of  rapidly  varying  intensity  is  passed  through 
a  solution  of  sulphuric  acid  containing  an  anode  of  platinum,  the  latter 
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dissolves  and  platinum  separates  at  the  cathode.  The  addition  of  an 
oxidising  agent  diminishes  the  rate  of  solution  of  the  platinum  and 
also  prevents  its  separation  at  the  cathode.  The  electrolytic  solution 
of  the  anode  is  not  therefore  due  to  a  specific  action  of  the  alternating 
current,  but  is  attributable  to  the  rapidly  alternating  current  density 
at  the  anode.  The  authors  consider  that  Ruer’s  conclusions  (Abstr., 
1903,  ii,  407)  are  untenable. 

The  phenomenon  is  quite  different  from  that  observed  when  an 
alternating  current  is  passed  through  a  cyanide  solution  between 
platinum  electrodes.  In  this  case,  the  electrolytic  solution  is  due  to 
pulverisation  of  the  cathode  in  consequence  of  the  primary  formation 
of  an  alloy,  which  is  attacked  by  water,  the  platinum  being  left  in  an 
altered  physical  condition  in  which  it  dissolves  spontaneously  in  the 
cyanide  solution  (compare  Abstr.,  1904,  ii,  414  ;  1905,  ii,  27,  28). 

H.  M.  D. 

Some  Osminitrites  and  an  Osmium  Nitrite.  L.  Wintrebekt 
(Compt.  rend.,  1905,  140,  585 — 587). — Potassium  osminitrite  crystal¬ 
lises  in  canary-yellow,  flattened  parallelopipeds,  very  soluble  in  water 
(compare  Abstr.,  1903,  ii,  221).  Sodium  osminitrite, 

Na20s(N0.,)5,2H20, 

more  soluble  than  the  potassium  salt,  crystallises  in  flattened  parallelo¬ 
pipeds  of  an  orange-yellow  colour.  Ammonium  osminitrite, 

(NH4)20s(N02)5,2H20, 

prepared  by  the  action  of  ammonium  sulphate  on  the  barium  salt, 
forms  beautiful,  orange-yellow  crystals,  stable  in  dry  air  and  decom¬ 
posed  at  160°  in  an  atmosphere  of  hydrogen,  forming  osmium  peroxide. 
Silver  osminitrite,  Ag20s(N02)5,2H20,  forms  golden-yellow  crystals, 
stable  in  dry  air.  Barium  osminitrite,  BaOs(NO.,)5,H90  and 

Ba0s(N0,)„4H20, 

are  obtained  by  the  action  of  barium  chloride  on  a  hot  solution  of  potass¬ 
ium  osminitrite,  the  monohydrate  being  obtained  in  the  form  of  yellow 
plates  above  15°,  and  the  tetrahydrate  in  the  form  of  amber-yellow 
needles  at  a  lower  temperature.  Strontium  osminitrite, 

Sr0s(N02)5,2H20, 

forms  orange  crystals;  calcium  osminitrite ,  Ca0s(N02)5,4Ho0,  orange- 
yellow  plates  ;  magnesium  osminitrite,  Mg0s(N00)5,4H90J  sulphur- 
yellow  crystals,  and  zinc  osminitrite ,  Zn0s(N0.))5,^lf20,  orange-yellow 
crystals.  When  a  solution  of  barium  osminitrite  is  precipitated  by  an 
equivalent  quantity  of  sulphuric  acid,  a  solution  of  osminitrous  acid, 
H20s(N02)5,  is  obtained,  from  which,  on  complete  evaporation,  osmium 
nitrite,  (^(NOo)^,  is  obtained  in  the  form  of  a  deep  brown  powder. 

M.  A.  W. 
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Iodobromite  in  Arizona.  William  P.  Blake  (Amer.  J.  Sci ., 
1905,  [iv],  19,  230). — A  soft,  yellow  mineral  occurring  as  thin  seams 
and  crusts  in  a  quartz  and  calcite  vein  near  Globe,  Pinal  Co.,  Arizona, 
was  found  by  its  blowpipe  reactions  to  contain  silver,  iodine,  bromine, 
and  chlorine ;  its  identity  with  iodobromite  is,  however,  not  proved 
(compare  iodembolite,  Abstr.,  1902,  ii,  403).  L.  J.  S. 

Formation  of  Oceanic  Salt  Deposits.  XL.  Limits  of 
Existence  of  Tachyhydrite.  Jacobus  H.  van’t  Hoff  and 
L.  Lichtenstein  ( Sitzungsber .  K .  Akad.  Wiss.  Berlin ,  1905,  232 — 235). 
— The  experiments  were  made  at  25°  and  consisted  in  determining  the 
composition  of  solutions  which  were  saturated  with  sodium  chloride 
and  also  with  one  of  the  following  systems  :  (1)  calcium  chloride,  (2) 
magnesium  chloride,  (3)  magnesium  chloride  and  tachyhydrite,  (4) 
potassium  chloride,  (5)  potassium  chloride  and  calcium  chloride,  (6) 
magnesium  chloride  and  carnallite,  (7)  magnesium  chloride,  carnallite, 
and  tachyhydrite,  (8)  carnallite  and  potassium  chloride,  (9)  carnallite, 
potassium  chloride,  and  calcium  chloride,  (10)  tachyhydrite  and  calcium 
chloride,  (11)  tachyhydrite,  calcium  chloride,  and  carnallite.  The  results 
are  represented  in  the  usual  graphical  manner.  J.  C.  P. 

Action  of  Barium  and  Strontium  Chlorides  on  Kaolin  at 
High  Temperatures.  Z.  Weyberg  ( Centr .  Min.,  1905,  138 — 142). 
— Kaolin,  when  fused  for  some  time  with  an  excess  of  barium  chloride, 
gave  a  crystallised  product  having  the  composition  7Si0.>,4Al203,4Ba0  ; 
the  crystals  are  hexagonal  and  hemimorphic,  and  are  optically  uniaxial 
and  negative,  thus  agreeing  with  nephelite  in  physical  characters.  The 
corresponding  strontium  compound  was  obtained  by  a  similar  method. 
In  both  cases,  the  crystallised  product  contained  also  isotropic  irregular 
grains  with  the  composition  30SiO2,4Al2O3.  L.  J.  S. 

Dumortierite.  Waldemar  T.  Schaller  {Amer.  J .  Sci. ,  1905,  [iv], 
19,  211  —  224). — A  dyke  in  granite  at  Dehesa,  San  Diego  Co.,  Cali¬ 
fornia,  consists  in  the  upper  part  of  a  fine-grained  rock  composed  of 
quartz  and  sillimanite,  whilst  the  lower  part  is  a  coarse  rock  consisting 
of  quartz  and  dumortierite  with  small  amounts  of  sillimanite  and 
muscovite,  &c.  The  dumortierite  is  lavender  in  colour,  instead  of  the 
usual  blue  colour  of  this  mineral,  and  forms  irregular  masses  with 
ragged  outlines  or  fan-shaped  radiating  masses  several  centimetres 
across.  The  pleochroism  is  marked,  being  colourless  to  deep  reddish- 
purple.  There  is  a  prismatic  cleavage  parallel  to  (210).  Measurement 
of  imperfectly  developed  crystals  from  this  and  from  two  other 
American  localities  proves  the  mineral  to  be  orthorhombic  with  the 
axial  ratios  [a  ;  b  :  c  —  0‘8897  : 1  :  0’6871].  The  chemical  analysis  of 
the  mineral  presents  some  difficulties  ;  the  mean  of  two  analyses  made 
on  pure  material  gave  the  results  under  I.  Begarding  the  titanium  to 
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be  present  as  Ti203  replacing  alumina,  the  formula  is  deduced  as 
8Al203,B203,H20,6Si02,  which  may  be  written  as  (Si04)3Al(A10)7(B0)H. 
This  formula  is  similar  to  that  of  the  closely  allied  mineral  andalusite, 
[(Si04)3Al3(A10)3],  and  it  explains  the  alteration  of  dumortierite  to 
muscovite,  [(Si04)3Al3KH2].  The  recent  analyses  by  Ford  (Abstr., 
1903,  ii,  158)  are  shown  to  agree  with  the  new  formula,  except  for  a 
slight  difference  in  the  water,  which  was  not  determined  directly  in 
Ford's  analyses. 

Si02.  A1203.  Ti09.  Fe903  H20.  B203.  CaO.  Total.  Sp.  gr. 

I.  28-68  63-31  1-45  0  23  1*52  5*37  —  100*56  3-306 

II.  28-51  59-75  0*95  2*48  2*12  5-54  0*68  100*03  — 

A  description  is  also  given  of  the  dumortierite  from  Skamania  Co., 
Washington,  which  occurs  as  blue  spherulites  and  brushes  in  a  rock 
composed  of  andalusite,  quartz,  and  muscovite  ;  analysis  of  not  quite 
pure  material  gave  the  results  under  II.  L.  J.  S. 

The  Billings  Meteoric  Iron.  Henry  A.  Ward  (Amer.  J.  Sci ., 
1905,  [iv],  19,  240 — 242).— This  iron  was  found  near  Billings, 
Christian  Co.,  Missouri,  in  1903.  The  weight  before  cutting  was  541bs., 
and  it  was  much  rusted  on  the  surface.  The  structure  is  coarsely  octa¬ 
hedral.  Analysis  by  H.  W.  Nichols  gave  : 

Fe.  Ni.  Co.  Cu.  Si.  P.  S.  Total. 

91-99  7*38  0*42  0*01  0*08  0-15  0*06  100  09 


L.  J.  S. 
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Physiological  Chemistry. 


Cheyn e-Stokes  Respiration.  Marcus  Seymour  Pembrey  and 
Richard  W.  Allen  ( Proc .  Physiol.  Soc .,  1904 — 1905,  xviii — xx;  J. 
Physiol.,  32). — The  gas  analyses  made  lead  to  the  conclusion  that  this 
form  of  breathing  is  due  to  a  lessened  excitability  of  the  nervous 
system.  The  carbon  dioxide  accumulates,  and  the  oxygen  diminishes 
in  the  blood  until  at  last  the  nerve-cells  of  the  respiratory  centre  are 
stimulated,  respiration  begins  and  increases  until  the  carbon  dioxide 
is  washed  out  and  a  large  quantity  of  oxygen  taken  in  ;  this  is  followed 
by  lessening  and  then  cessation  of  the  respiratory  efforts,  the  amount 
of  carbon  dioxide  being  insufficient  to  stimulate  action  until  it  again 
accumulates.  W.  D.  H. 

Clinical  Measurement  of  Electrical  Conductivity.  T.  M. 

Wilson  (. Amer .  J.  Physiol.,  1905,  13,  139 — 153). — The  electrical 
method  of  determining  the  relative  volume  of  corpuscles  and  plasma 
gives  results  which  agree  well  with  hsematocrite  determinations.  The 
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conductivity  of  serum  is  approximately  the  same  as  that  of  plasma.  A 
small  apparatus  is  described  which  can  be  used  with  only  a  small  error 
for  determining  conductivity  in  a  few  drops  of  blood  for  clinical  pur¬ 
poses.  In  thirteen  healthy  men,  the  conductivity  of  the  blood  varied 
from  35 '3  to  52*6,  and  of  serum  from  84  to  111.  In  one  healthy  person 
over  a  period  of  five  weeks  the  same  numbers  varied  from  402  to  46*7 
and  86-5  to  111  respectively.  A  few  observations  were  also  made  in 
pathological  cases.  W.  I).  H. 

Action  of  Chloroform  on  the  Blood-vessels  of  Bowel  and 
Kidney.  E.  H.  Embley  and  Charles  J.  Martin  (J.  Physiol 1905, 
32,  147 — 158). — The  action  of  chloroform  in  the  blood  in  such  quan¬ 
tities  as  may  occur  with  the  inhalation  of  1  to  3  per  cent,  of  vapour  in 
the  air  paralyses  the  neuro-muscular  mechanism  of  the  blood-vessels 
of  the  kidney  and  bowel,  and  this  partly  accounts  for  the  fall  of  blood- 
pressure  which  occurs.  Such  results  are  not  contradictory  to  those  of 
Schafer  and  Scharlieb  (this  vol.,  ii,  105),  but  supplementary;  vessels 
in  different  parts  may  react  in  different  ways  to  the  same  poison  in 
different  doses.  The  dilatation  is  mainly  confined  to  the  splanchnic 
area.  The  paper  also  contains  a  description  of  a  new  perfusion 
apparatus.  W.  D.  H. 

Effect  of  Salts  of  Potassium  and  Ammonium  and  of  Bile 
Salts  on  Blood  Pressure.  Arthur  Edmunds  ( Proc .  Physiol.  Soc.> 
1904 — 1905,  xx ;  J.  Physiol.,  32  ;  Brit. Med.  J.,  1905,  i,57 — 59).— A  mere 
inspection  of  the  crystals  of  choline  platinichloride  is  insufficient  to  distin¬ 
guish  it  from  those  of  the  potassium,  ammonium  and  bile  salts.  A  more 
detailed  examination  of  its  composition,  solubilities,  &c.,  is  necessary. 
The  present  paper  urges  that  combined  with  chemical  testing,  the 
investigation  of  the  physiological  action  of  the  substance  should  be 
carried  out.  The  fall  of  arterial  blood  pressure  produced  by  choline  is 
abolished  if  the  animal  has  been  previously  poisoned  with  atropine. 
The  other  substances  named  above  also  produce  a  fall  of  arterial 
pressure  if  employed  in  solutions  of  sufficient  strength,  but  in  several 
points  this  differs  from  that  produced  by  choline,  notably  in  the 
circumstance  that  it  is  not  abolished  by  atropine.  W.  D.  H. 

Effect  on  Blood-pressure  of  Proteolytic  Products. 

Charles  G.  L.  Wolf  (J.  Physiol 1905,  32,  171  — 174).— Glycine, 
leucine,  tyrosine,  uracil,  cytosine,  indole,  scatole,  tryptophan, 
xanthine,  hypoxanthine,  guanine,  thymine,  glycine  ethyl  ester, 
pyrrolidine- 2-carboxylic  acid,  a-methylpyrrolidinecarboxylie  acid,  ar¬ 
ginine,  or  glutamic  acid  produces  no  fall  of  blood  pressure  when 
injected  intravenously.  These  simple  products  of  proteolysis  do  not 
produce  the  “  peptone”  effect  ;  the  latter  is  the  result  of  a  combination 
of  groups.  Nolf  (Abstr.,  1904,  ii,  425)  states  that  a  product  of 
pancreatic  autolysis  which  no  longer  gives  the  biuret  reaction  lowers 
the  blood  pressure.  It  is  probable,  however,  that  this  is  due  to  choline, 
a  substance  found  in  autolysed  pancreas  and  yeast  as  a  result  of 
lecithin  decomposition  (Kutscher  and  Lohmann,  Abstr.,  1903,  ii, 
670,  737).  Levene’s  glucothionic  acid  produces  a  rise  of  blood  pressure. 

W.  D.  H. 
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Effect  on  Blood  Pressure  of  Polypeptides.  Willtam  D.  Halli¬ 
burton  ( J .  Physiol .,  1905,  32,  174). — W.  H.  Thompson  showed  that 
the  blood  pressure  lowering  effect  of  “  peptone  ”  is  mainly  due  to 
primary  proteoses  ;  the  further  proteolysis  is  continued,  the  less  is  the 
effect  manifested.  Similar  results  were  obtained  with  protamines  and 
protones.  Crystalline  cleavage  products  have  not  the  power  (see  Wolf, 
preceding  extract).  Negative  results  were  also  obtained  with  four  of 
Fischer’s  polypeptides  (leucyl-leucine,  leucyl-glycine,  glycyl-asparagine, 
and  alanyl -leucyl-glycine).  The  combinations  of  molecular  groups 
necessary  to  produce  the  effect  must  therefore  be  more  complex  than 
the  polypeptides.  W.  D.  H. 

Blood  Ferments.  Adolf  Jolles  and  Oppenheim  ( Che?n .  Ceulr., 
1905,  i,  546  ;  from  Munch,  med.  Woch.,  51,  2083 — 2085). — The  catalases 
of  the  blood  eliminate  oxygen  from  oxy haemoglobin ;  this  is  transferred 
to  the  tissues  by  oxydases.  The  catalase  is  destroyed  by  boiling  and 
by  acids.  Various  reagents  differ  in  their  effect  on  the  ferments. 
The  catalase  is  contained  exclusively  in  the  formed  elements,  its  amount 
being  roughly  proportional  to  that  of  the  haemoglobin.  No  difference 
in  this  respect  obtains  in  venous  and  arterial  blood,  or  in  that  of 
men  and  women.  The  amount  falls  in  tuberculosis,  nephritis,  and 
cancer.  In  a  series  of  animals,  the  amount  of  catalase  and  the  in¬ 
tensity  of  oxidation  processes  appear  to  go  together.  W.  D.  H. 

Physico-chemical  Researches  on  Haemolysis.  Victor  Henri 
( Compt .  rend.y  1905,  140,  101 — 104). — The  experiments  presented 
relate  to  the  haemolysis  produced  in  fowls  by  the  serum  of  dog’s  blood, 
and  have  led  to  the  following  conclusions.  The  rapidity  of  haemolysis 
is  independent  of  the  quantity  of  red  corpuscles  placed  in  contact  with 
given  amounts  of  serum,  but  a  given  amount  of  serum  is  only  capable 
of  haemolysing  a  limited  number  of  corpuscles.  The  velocity  of 
action  increases  with  increasing  amounts  of  serum,  but  more  rapidly 
than  the  increase  of  serum.  It  is  only  slow  in  the  first  5  or  10 
minutes,  then  increases  rapidly,  and  diminishes  again  towards  the  end. 
If  the  total  quantity  of  corpuscles  haemolysed  at  the  end  is  represented 
by  a,  and  the  quantity  haemolysed  at  the  end  of  t  minutes  is  x,  the 

fraction  -log — - —  is  a  constant.  W.  D.  H. 

t  a  -  x 

Hydrolysis  of  Hepatic  Glycogen  produced  by  Injection 
of  Amylase  into  the  Portal  Vein.  Pariset  (Compt.  rend.,  1905, 
140,  534 — 537). — The  quantity  of  sugar  in  the  blood  of  the  hepatic 
vein  is  increased  by  injecting  a  solution  of  aruylase  into  the  portal 
vein.  This  is  considered  to  support  the  view  that  the  normal  change 
of  glycogen  is  produced  by  an  amylolytic  ferment  in  the  portal  blood. 

W.  D.  H. 

Assimilation  of  Calcium  and  Phosphoric  Acid  from  Various 
Calcium  Phosphates  by  Growing  Animals.  Albin  Kohler, 
Fr.  Honcamp,  M.  Just,  Justus  Volhard,  M.  Popp,  and  Otto  Zahn 
(Landw.  Versuchs-Stat.,  1905,  01,  451 — 479). — With  the  exception  of 
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pure  precipitated  tricalcium  phosphate,  which  is  much  more  readily 
assimilated  than  degelatinised  bone-meal,  calcium  phosphates  which 
are  only  slightly  soluble  in  Petermann’s  citrate  solution  are  of  slight 
feeding  value.  The  highest  results  were  obtained  (in  an  experiment 
with  only  one  lamb)  when  calcium  diphosphate  was  given  together 
with  calcium  lactate.  1ST .  H.  J.  M. 

The  Gastric  Mucous  Membrane  and  Gastric  Juice  of  the 
Pig.  F.  Bengen  and  Gunnar  Haane  ( IJlwjers  Archiv ,  1905,  106, 
267 — 285,  286 — 312). — The  cardiac  region  of  the  pig's  stomach  con¬ 
tains  only  an  amylolytic  ferment ;  the  fundus  region  contains  a  peptic, 
an  amylolytic,  a  rennetic,  and  a  weak  lipolytic  ferment.  In  the 
pyloric  region,  the  three  first  named  are  also  present,  but  in  smaller 
amount  and  not  so  active.  The  pepsin  is  most  abundant  in  the 
fundus  glands  during  the  first  hour  of  digestion ;  at  the  seventh  hour, 
it  falls,  and  rises  again  at  the  ninth  or  tenth,  In  the  pyloric  glands,  it 
is  at  its  maximum  one  or  two  hours  later,  and  then  falls  until  the  end  of 
digestion  (12th  hour).  The  fundus  glands  secrete  more  acid  and  more 
mucin  than  those  in  other  regions.  The  other  ferments  vary  in  amount 
and  activity  at  various  times,  so  also  does  the  acid.  "W.  D.  H. 

Chemico-physiology  of  Betaine.  II.  Alois  Yelich  and 
Vladimir  Stanek  (Zeit.  Zuckerind.  Bohm .,  1905,  29,  205 — 219). — 
The  breaking-down  of  betaine  in  the  digestive  organs  of  a  sheep 
increases  as  the  time  during  which  it  is  administered  is  increased, 
and  as  the  nitrogen-content  of  the  other  food  is  diminished.  The  pro¬ 
ducts  of  its  decomposition  are  substances  which  yield  ammonia  and 
dimethylamine  on  hydrolysis,  and  are  presumably  urea  and  a  methylated 
urea. .  The  secretion  of  amino-acids  in  the  urine  undergoes  no  change 
during  the  period  in  which  betaine  is  administered,  but  there  is  a  con¬ 
tinuous  increase  in  the  amount  of  nitrogen  present  as  compounds  which 
cannot  be  identified.  In  the  first  few  days,  betaine  acts  as  a  mild  diuretic 
and  produces  an  increase  of  nitrogen  in  the  fteces,  but  does  not  itself  occur 
in  the  latter.  The  authors  conclude  that  betaine  pkjys  a  definite  part  in 
the  animal  organism.  Small  proportions  of  betaine  may  be  detected 
in  sheep's  urine,  but  no  trace  of  betaine  could  be  found  in  the  urine  of 
a  cow  fed  daily  with  molasses.  T.  H.  P. 

Nuclein  Bases  produced  during  the  Autofermentation  cn 
Pancreas.  Martin  Schenck  ( Zeit .  physiol.  Chem 1905,  43, 
406 — 409.  Compare  Schittenhelm,  Abstr.,  1904,  ii,  752,  and  this  vol., 
i,  108  ;  Jones  and  Partridge,  Abstr.,  1904,  ii,  838;  Levene,  Abstr., 
1904,  ii,  828). — Finely-divided  fresh  pancreatic  glands  were  allowed  to 
undergo  autofermentatiou  in  the  presence  of  chloroform  water,  and 
after  removal  of  tyrosine,  histidine,  and  arginine  the  purine  bases  were 
isolated  by  Kruger  and  Salomon’s  method.  The  only  bases  obtained 
were  guanine  and  hypoxanthine  ;  xanthine  and  adenine  could  not  be 
isolated,  and  if  formed  at  all  were  only  present  in  minute  quantities. 
These  results  can  be  explained  on  the  supposition  that  adenase  and 
guanase  are  two  distinct  ferments,  and  that  in  the  extracts  examined 
guanase  was  not  present.  J.  J.  S. 
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The  Kinetics  of  Tryptic  Action.  William  M.  Bayliss  ( Arch . 
Sci.  Biol.  St.  Petersburg,  1904,  11,  Suppl.  281 — 297). — The  electrical 
conductivity  method  was  the  one  mainly  employed.  The  typical  curve 
of  the  velocity  of  trypsin  action  differs  from  a  logarithmic  curve  in 
that  it  gradually  falls  away  from  such  a  curve,  owing  to  the  retarding 
action  of  the  products  of  cleavage,  especially  amino-acids.  The  chief 
cause  of  increase  of  conductivity  during  digestion  is  probably  the 
splitting  off  of  inorganic  constituents,  and  in  the  case  of  caseinogen 
the  formation  of  inorganic  phosphates.  Amino-acids  also  have  a 
slight  action  in  this  direction.  The  existence  of  a  weak  proteolytic 
enzyme  in  unactivated  juice  and  of  anti-trypsin  in  serum  and  egg- 
white  is  confirmed.  There  is  some  evidence  of  reversible  action  on  the 
part  of  trypsin.  W.  D.  H. 

Autolysis.  II.  The  Influence  of  the  Thyroid.  Samuel  B. 
Sciiryver  (J.  Physiol.,  1905,  32,  159 — 170). — The  livers  of  thyroid- 
fed  animals  show  a  greater  autolysis  after  24  hours  than  those  of  non¬ 
thyroid-fed  control  animals.  But  if  the  preliminary  thyroid  feeding 
lasts  more  than  eight  days,  the  reverse  occurs.  Thyroid  feeding  leads 
to  excessive  oxidation  and  burning  up  of  fat,  and  so  contrasts  with 
phosphorus  poisoning,  where  oxidation  is  lessened  and  fat  accumulates. 
A  full  explanation  of  the  action  of  the  thyroid,  whether  on  the  tissues 
or  on  the  autolytic  enzymes  or  on  substances  which  inhibit  the  enzyme 
action,  is  still  wanting.  W.  D.  H. 

Inactive  Arginine.  E.  Provan  Cathcart  ( Proc .  Physiol.  Soc ., 
1904 — 1905,  xv;  J.  Physiol.,  32). — In  “  urotryptic  ”  digestion  of 
tibrin,  the  arginine  fraction  was  obtained  in  crystalline  form  and  was 
found  to  be  inactive.  There  is  no  sharp  melting  point,  but  decomposi¬ 
tion  begins  at  210°.  The  melting  point  of  the  active  form  is  175°. 
Kutscher  obtained  the  inactive  form  from  a  digestion  of  fibrin  with 
pancreas,  or  by  the  treatment  of  the  active  form  with  sulphuric  acid. 

W,  D.  H. 

Carbohydrate  Combustion.  III.  Otto  Cohnheim  ( Zeit .  physiol. 
Chem.,  1905, 43,  547). — Polemical  against  Claus  and  Embden  (this  vol., 
ii,  179).  This  failure  to  confirm  the  author’s  resulis  is  attributed  to 
the  use  of  physiological  salt  solution,  which  is  stated  not  to  be  an 
indifferent  reagent  like  water,  but  to  inhibit  ferment  action. 

W.  D.  H. 

Relation  of  Cystin  to  Sulphur  Metabolism.  C.  H.  Rothera 
(J.  Physiol.,  1905,  32,  175  — 182). — Cystin  prepared  both  from  hair 
and  from  calculi,  when  given  by  the  mouth  in  man,  is  completely 
oxidised  to  sulphate,  and  appears  quantitatively  as  such  in  the  urine. 
Cholic  acid  does  not  diminish  this  excretion  of  sulphates  in  the  urine, 
as  it  might  if  cystin  were  converted  into  taurocholate.  The  two  forms 
of  cystin  used  are  believed  to  be  identical.  Attempts  to  get  the  liver 
to  oxidise  cystin  to  sulphate  failed.  During  the  preparation  of  cystin, 
a  purple  coloration  was  observed  with  ferric  chloride  and  ammonia  ; 
it  is  attributed  to  cystein,  in  which,  therefore,  an  a-thiol-lactic  acid 
nucleus  is  present.  W.  D.  H. 
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Metabolism  of  Arginine.  William  H.  Thompson  (J.  Physiol ., 
1905,  32,  137 — 146). — From  three  experiments  on  dogs,  the  following 
conclusions  are  drawn.  Feeding  with  arginine  chloride  or  carbonate 
increases  the  nitrogen  of  the  urine  ;  of  the  nitrogen  so  given,  from 
73  to  96  per  cent,  reappears  as  urea.  In  the  body,  therefore,  ornithine 
is  either  not  formed  or  is  largely  converted  iuto  urea.  If  the  arginine 
is  given  hypodermically,  more  nitrogen  is  excreted  than  is  contained 
in  the  arginine  ;  consequently  arginine  increases  nitrogenous  meta¬ 
bolism.  In  one  experiment,  glycosuria  occurred  ;  the  cause  of  this  is  not 
clear.  W.  D.  H. 

A  Theory  of  Protein-metabolism.  Otto  Folin  (Amer.  J. 
Physiol .,  1905,  13,  117—138.  Compare  this  vol.,  ii,  183). — This 
is  a  continuation  of  the  line  of  argument  started  by  the  examina¬ 
tion  of  the  urine.  The  laws  governing  the  composition  of  the  urine 
are  the  effects  of  more  fundamental  laws  governing  proteid-kata- 
bolism.  Voit’s  theory  states  that  katabolism  occurs  only  in  the 
“  circulating  proteid.”  The  small  amount  of  living  protoplasm 
which  dies  is  at  first  dissolved  and  is  so  added  to  the  circulating 
proteid.  Pfliiger,  on  the  other  hand,  believes  that  all  proteid 
is  first  transformed  into  living  material  before  katabolism  occurs. 
Schondorff’s  experiments  in  support  of  this  view  are  inconclusive 
and  can  be  otherwise  interpreted.  The  chief  evidence  in  favour 
of  Voit’s  theory  is  the  fact  that  large  quantities  of  food  proteid 
are  katabolised  in  so  short  a  time.  The  view  taken  in  this  paper  is 
that  neither  of  the  two  extreme  views  is  correct.  Nitrogenous 
katabolism  is  of  two  kinds.  One  is  inconstant  and  immediate,  varies 
with  the  food,  and  leads  to  the  formation  of  urea,  inorganic  sulphates, 
but  not  of  creatinine  or  ‘‘neutral  sulphur.”  The  other  is  smaller  in 
amount,  constant  in  quantity,  and  is  largely  represented  by  creatinine, 
neutral  sulphur,  and,  to  a  less  extent,  by  uric  acid  and  ethereal 
sulphates,  and  possibly  a  certain  amount  of  urea.  The  latter  form  of 
metabolism  may  be  termed  tissue  or  endogenous  metabolism,  whilst 
the  other  is  exogenous.  Endogenous  metabolism  sets  a  limit  to  the 
lowest  level  of  nitrogenous  equilibrium  attainable.  Toe  proteid 
sufficient  to  maintain  endogenous  katabolism  is  indispensable;  whether 
the  amount  exogenously  katabolised  can  be  entirely  dispensed  with  is 
at  present  questionable,  but  there  is  evidence  to  show  that  it  can 
largely  be  replaced  by  non-nitrogenous  food  ;  the  nitrogen  is  easily 
split  off  by  hydrolysis  without  oxidation,  and  thus  a  non-nitrogenous 
residue  remains  available  for  calorific  processes.  Urea  is  absent  from 
the  muscles,  and  its  representative  creatine  is  eliminated,  not  as  urea, 
but  as  creatinine.  The  katabolism  that  terminates  in  urea  formation 
is  not  of  such  fundamental  importance  as  that  which  leads  to  the 
elimination  of  creatinine.  The  formation  of  ammonia  and  amino-acids 
which  occurs  so  largely  in  the  intestine,  owing  to  tryptic  and  ereptic 
activity,  is  probably  a  preliminary  means  of  getting  rid  of  the  excess 
of  nitrogen  taken  in.  The  evidence  that  these  simple  materials  are 
synthesised  into  tissue-proteids  is  certainly  inconclusive  and  largely 
teleological ;  the  formation  of  urea  direct  from  them  by  the  liver  is 
more  probable.  The  hypothesis  that  the  organism  uses  proteid  if  it 
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can  get  it,  even  when  fats  and  carbohydrates  are  abundant,  is  also  con¬ 
sidered  to  be  an  unproved  assumption.  The  well-established  fact 
that  the  organism  tends  to  maintain  nitrogenous  equilibrium  within 
tremendously  wide  limits  is  inconsistent  with  the  teleological  argument 
of  albumin  formation.  An  extensive  formation  of  Voit’s  circulating 
proteid  to  be  followed  immediately  by  decomposition  into  urea  is  quite 
as  improbable  as  the  corresponding  formation  and  decomposition  of 
Pfliiger’s  organised  protoplasm. 

The  organism  requires  in  its  food  only  the  small  amount  of  nitrogen 
necessary  for  endogenous  metabolism ;  the  nitrogen  of  the  extra 
proteid  is  unnecessary,  and  the  organism  has  at  hand  an  active 
mechanism  for  immediately  casting  it  out. 

In  carnivorous  animals,  the  uncertainty  of  the  food  supply  has  led 
to  the  development  of  a  capacity  to  store  a  proteid  reserve  in  the  form 
of  increased  muscle  substance,  but  in  man  this  does  not  exist.  Still, 
that  does  not  mean  that  the  human  organism  can  only  replace  lost 
muscle  tissue  slowly  and  with  difficulty,  for  in  convalescence  from 
disease,  recovery  of  weight  is  astonishingly  rapid.  The  118  grams  per 
diem  of  proteid  in  standard  diets  is  most  excessive,  and  should  largely 
be  replaced  by  carbohydrates.  The  argument  that  most  people  take  as 
much  is  of  no  real  value,  and  might  be  equally  well  applied  to  the  daily 
use  of  wine.  The  argument  that  nitrogenous  equilibrium  cannot  be 
maintained  for  long  periods  on  less  has  been  disproved,  notably  by  the 
recent  work  of  Chittenden  (this  vol.,  ii,  179).  In  disease,  where  the 
presence  of  excess  of  waste  is  likely  to  be  more  harmful  than  in  health, 
it  is  recommended  that  the  intake  of  nitrogen  should  be  limited  to  the 
level  of  the  endogenous  requirement  (3  to  4  grams  daily).  The  fact 
that  muscular  work  does  not  increase  proteid  katabolism  is  remark¬ 
able  if  current  views  on  the  nature  of  that  katabolism  are  correct, 
but  it  becomes  intelligible  if  proteid  katabolism,  in  so  far  as  its 
nitrogen  is  concerned,  is  independent  of  the  oxidations  which  give  rise 
to  heat  or  to  the  energy  that  is  converted  into  work.  Whether  severe 
work  will  have  an  effect  on  the  endogenous  metabolism  cannot  be  shown 
by  investigating  urea  excretion ;  determinations  of  creatinine  and 
neutral  sulphur  are  necessary  for  a  study  of  that  question.  W.  I).  H. 

Gastric  Digestion.  Paul  Grutzner  ( Pjiugers  Archiv ,  1905,  106, 
463 — 522). — A  brief  resume  of  the  work  done  on  the  mechanism  of 
gastric  digestion  from  the  time  of  Beaumont  to  the  work  of  Cannon 
is  followed  by  an  account  of  numerous  experiments  on  animals  from 
the  frog  upwards.  Some  attention  is  directed  to  the  amount  of  pepsin 
and  acid  in  the  two  principal  districts  of  the  stomach  at  varying  in¬ 
tervals  after  digestion  has  started,  but  the  paper  in  the  main  deals 
with  the  mechanical  aspect  of  the  problem.  The  pyloric  region  is  the 
great  portion  for  active  digestion  and  peristalsis  ;  the  cardiac  half  is  at 
first,  at  any  rate,  in  a  resting  condition  when  little  or  no  admixture 
with  gastric  juice  occurs,  but  when  salivary  digestion  is  unimpeded. 
The  two  regions  are  frequently  separated  by  a  band  of  contraction. 

W.  D.  H. 

Effect  of  Salt  Solutions  on  Cilia.  Samuel  S.  Maxwell  (Amer. 
J.  Physiol .,  1905,  13,  154 — 170).- — One-eighth  mol-solutions  of  the 
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chlorides  of  lithium,  ammonium,  sodium,  potassium,  magnesium,  cal¬ 
cium,  strontium,  and  barium  were  employed  on  the  ciliated  epithe¬ 
lium  of  the  frog’s  gullet.  Sodium  chloride  is  the  most  favourable  to  the 
prolonged  life  of  the  cells  and  the  working  power  of  the  cilia.  The 
action  of  the  salts  bears  no  direct  relation  to  valency  of  the  cations  or 
to  molecular  weight.  In  general,  salts  of  higher  solution-tension 
are  more  favourable  than  those  of  lower,  but  the  agreement  is  not 
exact.  W.  D.  H. 

Distribution  of  Potassium  in  Animal  and  Vegetable  Cells. 

Archibald  B.  Macallum  (J.  Physiol 1905,  32,  95 — 128). — For  the 
microchemical  detection  of  potassium,  the  following  solution  is  recom¬ 
mended  :  cobalt  nitrite  20  grams,  sodium  nitrite  35  grams,  10  c.c.  glacial 
acetic  acid,  and  100  c.c.  water.  If  potassium  is  abundant  the  hexa- 
nitrite  of  cobalt  and  potassium  is  precipitated  as  yellow  crystals. 
If  the  amount  of  potassium  is  small,  there  is  only  a  yellow  colour ; 
this  is  turned  black  (cobalt  sulphide)  on  the  addition  of  ammonium 
sulphide.  The  black  coloration  forms  a  very  delicate  test.  The  results 
of  the  examination  of  various  animal  and  vegetable  cells  are  described 
with  coloured  illustrations.  Among  these,  the  following  may  be  men¬ 
tioned  :  potassium  is  found  in  cell  protoplasm,  but  more  abundantly  in 
intercellular  material ;  in  striped  muscle  it  is  limited  to  the  dim 
bands,  and  in  pancreatic  cells  to  the  granular  zone.  It  is  absent  from 
all  nuclei  and  from  nerve  cells.  In  nerve  fibres,  it  occurs  in  curious 
patches  external  to  the  axis,  especially  at  the  nodes.  W.  D.  H. 

Influence  of  Salts  on  the  Besting  Current  of  Prog’s  Muscle. 

Rudolf  Hober  ( PfliigePs  Archiv,  1905,  106,  599 — 635). — The  mem¬ 
brane  of  muscle  fibres,  unlike  that  of  blood  corpuscles,  is  in  the  main 
impermeable  to  either  anions  or  cations,  even  in  the  presence  of 
carbon  dioxide.  But  a  special  permeability  to  potassium  ions  exists. 
The  cations  of  the  alkalis  are  arranged  in  order  according  to  their 
capability  of  exciting  the  ordinary  current  of  rest ;  the  anions  may  be 
arranged  according  to  their  power  to  excite  a  current  in  the  opposite 
direction.  The  heavy  metals  and  hydrogen  ions  excite  the  resting 
current ;  the  chlorides  of  the  alkaline  earths  do  not,  but  produce  a  sort 
of  coagulation  of  the  membrane.  All  salts  that  call  forth  a  resting 
current  stimulate  muscle  to  action.  W.  D.  H. 

Action  of  Potassium  and  Sodium  on  the  Indirect  Excita¬ 
bility  of  Muscle.  Frank  S.  Locke  ( Proc .  Physiol.  Soc .,  1904 — 1905, 
xxii ;  J.  Physiol .,  32). — Overton’s  statement  that  the  addition  of  potass¬ 
ium  salts  to  sodium  chloride  solution  hastens  the  disappearance  of  indirect 
excitability  is  confirmed.  This,  however,  is  different  from  a  curare 
action,  which  consists  in  the  replacement  of  tetanus  on  faradisation  by 
weaker  and  weaker  initial  contractions.  W.  D.  H. 

Muscle  of  Octopods.  Martin  Henze  ( Zeit .  physiol.  Chem.f  1905, 
43,  477 — 493). — Octopus  muscle  contains  77*3  per  cent,  of  water  and 
13T3  per  cent,  of  nitrogen.  It  is  characterised  by  its  richness  in 
taurine.  Creatine,  creatinine,  urea,  hexon  bases,  amino-acids,  and 
glycogen  are  ail  absent.  Small  quantities  of  hypoxanthine  are  present, 
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and  another  base  not  yet  identified.  Sarcolactic  acid  is  often  absent, 
and  small  quantities  of  fermentation  lactic  acid  are  found.  The  amount 
of  inorganic  s  ilts  is  greater  than  in  vertebrate  muscle,  and  salts  of 
potassium  are  more  abundant  than  those  of  sodium.  W.  D.  H. 

Influence  of  Meat  Diet  on  the  Thyroid  and  Parathyroids 

Chalmers  Watson  ( Proc .  Physiol.  Soc.y  1904 — 1905,  xvi — xvii ;  J. 
Physiol .,  32;  Brit.  Med.  J 1905,  Jan.  21;  Lancet ,  1905,  Feb.  11. 
Compare  Abstr.,  1904,  ii}  426). — -In  fowls,  excessive  meat  diet  leads  to 
hypertrophy  of  the  thyroid  and  parathyroid  glands.  In  rats,  the 
effect  is  usually  also  fatal ;  the  parathyroids  are  not  affected,  but  the 
thyroid  generally  shows  histological  changes,  which  indicate  exhaustion 
of  its  functions.  The  question  is  related  to  that  of  gout,  and  thyroid 
medication  frequently  tends  to  permanent  relief.  The  theory  that 
uric  acid  is  the  cause  of  gout  needs  revision ;  the  disease  is  probably 
infective  via  the  alimentary  tract ;  uric  acid  merely  gives  the  inflam¬ 
mation  its  specific  character.  W.  D.  H. 

Oxidation  of  Nucleic  Acid  with  Calcium  Permanganate. 
Oxidation  and  Synthetic  Formation  of  Uric  Acid  in  Extracts 
of  Ox  Liver.  The  Source  of  Endogenous  Purine  in  Man  and 
Mammals.  Richard  Burian  (Zeit.  physiol.  Chem .,  1905,  43, 
494—496,  497 — 531,  532 — 546.  Compare  Abstr.,  1903,  ii,  313, 
317  ;  1904,  i,  354,  358,  956). — Kutscher  and  Seemann  were  unable  to 
obtain  uric  acid  by  oxidising  nucleic  acid  ;  they  therefore  doubt  its 
origin  from  purine  bases.  This  is  because  calcium  permanganate 
destroys  uric  acid. 

The  presence  of  oxygen  is  necessary  to  obtain  in  liver  extract  uric 
acid  from  the  purine  bases  it  contains,  or  that  are  added  to  it.  The  uric 
acid  found  comes  almost  exclusively  from  xanthine,  and  is  due  to  a  fer¬ 
ment,  xanthine-oxydase.  Liver  extracts  also  destroy  to  some  extent  uric 
acid  when  formed.  No  evidence  of  a  synthetical  formation  of  uric  acid 
was  discoverable. 

An  analogy  is  drawn  between  endogenous  and  exogenous  purine  and 
creatinine  in  the  urine.  The  formation  of  creatine  and  hypoxanthine 
in  muscle  is  similar,  but  nuclein-  or  nucleo-proteid  play  no  part  in  the 
origin  of  either.  Muscular  hypoxanthine  is  the  main  source  of 
endogenous  purine  in  the  urine,  and  its  transformation  into  uric  acid 
is  the  work  of  an  oxydase.  W.  D.  H. 

Inter-relationship  of  Calcium  and  Magnesium  Excretion. 

John  Malcolm  (J.  Physiol .,  1905,  32,  183 — J90). — Evidence  is  adduced 
to  show  that  the  ingestion  of  soluble  magnesium  salts  causes  a  loss  of 
calcium  in  adult  animals,  and  hinders  its  deposition  in  young  growing 
animals.  Soluble  calcium  salts  do  not  affect  the  excretion  of  magnesium 
in  a  similar  way.  W.  D.  H. 

Scatoxyl  and  the  Origin  of  Scatolic  Pigments.  Louis  C. 
Maillard  (,/.  Pharm.  Chim.,  1905,  21,  187 — 190). — Largely  polemical. 
A  reply  to  Porcher  and  Hervieux  (this  vol.,  ii,  187).  L.  de  K, 
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Analysis  of  an  Intestinal  Gravel.  Chapus  (J.  Pharm.  Chim ., 
1905,  21,  191 — 192). — The  matter  contained  235  per  cent,  of  mineral 
matter,  mainly  consisting  of  calcium  triphosphate  and  magnesium- 
ammonium  phosphate ;  carbonates  were  absent.  The  organic  and 
volatile  portion  contained  proteids  8T5,  fatty  matter  3 *57,  free  sterco- 
bilin  3*37,  stercobilin  combined  with  calcium  1 1  63,  cellulose,  ammonium 
salts,  &c.  Biliary  colouring  matter  could  not  be  detected. 

L.  DF.  K. 

Excretion  of  Water  in  Typhoid  Fever.  Torald  Sollmann 
and  J.  A.  Hofmann  ( Arner .  J.  Med.  Set.,  February,  1905), — The 
free  administration  of  water  to  typhoid  patients  causes  a  large  polyuria 
(3  to  9  litres  daily).  The  percentage  of  chlorides  and  the  total  mole¬ 
cular  concentration  are  much  below  the  normal,  but  the  total  excretion 
of  dissolved  molecules  exceeds  that  in  ordinary  typhoid  cases.  The 
excretion  of  water  and  chlorides  is  nearly  parallel  to  the  income,  the 
kidney  function  being  unimpaired.  The  amount  of  urine  is  influenced 
by  the  perspiration,  and  to  a  less  extent  by  catharsis.  Tempera¬ 
ture  does  not  directly  influence  the  diuresis.  Diuretics,  slight 
nephritis,  and  calcium  chloride  have  no  effect.  The  excretion 
of  water  and  chlorides  in  typhoid  fever  appears  to  obey  the  same  laws 
as  in  health  ;  there  is,  however,  a  greater  tendency  to  chloride  reten¬ 
tion  in  the  fever,  but  this  is  greatly  diminished  by  polyuria.  Prolonged 
restriction  of  the  chloride  income  produces  no  deleterious  effect ;  the 
patients  do  not  develop  “  salt  hunger.”  W.  D.  H. 

The  Composition  of  Caseous  Deposits  in  Tubercle.  E. 

Schmoll  ( Chem .  Centr .,  1905,  i,  280 — 281  ;  from  Arch.  klin.  Med.,  81, 
163 — 180). — The  chief  material  in  tubercular  caseous  deposits  is  a 
coagulated  proteid  which  in  composition  approaches  albumin,  globulin, 
and  also  fibrin.  Any  characteristic  constituents  of  cell-nuclei  are  not 
detectable.  Cholesterol  and  lecithin  are  also  present.  W.  D.  H. 

Treatment  of  Trypanosomiasis  by  Arsenious  Acid  and 
“  Trypanroth.”  A.  Laveran  (Com.pt.  rend.,  1905,  140,  287 — 291). — 
Infections  with  Trypanosoma  gambiense  a  re  in  certain  species  of  animals 
curable  by  successive  treatment  with  arsenious  acid  and  “  trypanroth.” 
The  efficacious  doses  border  on  the  toxic,  so  the  dose  advisable  for 
cases  in  man  is  difficult  to  determine.  W.  D.  H. 

Toxicity  of  Sea  Water  on  Fresh-water  Animals.  Wolfgang 
Ostwald  (PJliigers  Archiv,  1905,  106,  568 — 598). — Experiments  with 
sea  water  in  various  degrees  of  dilution  on  Gammarus  pulex  are 
represented  by  curves  of  toxicity;  the  males  are  more  resistant  than 
the  females.  A  large  number  of  observations  are  also  recorded  in 
regard  to  the  individual  salts,  and  conclusions  similar  to  those  of 
Ringer,  van’t  Hoff,  and  Loeb  are  arrived  at.  W.  D.  H. 

Physical  Chemistry  of  Anaesthesia.  Benjamin  Moore  and 
Herbert  E.  Roaf  (Thompson,  Yates,  and  Johnston  Lab.  Report, 
Liverpool,  1905,  6,  151 — 194). — A  full  account  of  researches  pre¬ 
viously  published  (Abstr.,  1 904,  ii,  501).  W.  D.  H, 
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Effect  of  Chloroform  and  Ether  on  Renal  Activity. 

William  H.  Thompson  ( Proc .  Physiol .  >Svoc.,l904 — 1905,xxi ;  J .  Physiol ., 
32). — On  the  quantity  of  urine  and  of  nitrogen,  the  effects  of  both 
anaesthetics  are  very  variable.  An  increase  in  excretion  of  chlorides 
always  occurred,  especially  with  chloroform.  W.  D.  H. 

Relation  of  Enterokinase  to  Trypsin.  William  M.  Bayliss 
and  Ernest  H.  Starling  (J.  Physiol .,  1905,  32,  129 — 136). — Normal 
rabbit’s  serum,  besides  its  known  antitryptic  qualities,  sometimes  has 
the  power  of  neutralising  or  destroying  enterokinase.  If  this  power 
is  absent,  it  may  be  evoked  by  repeated  injection  of  enterokinase. 
The  production  of  antikinase  does  not  increase  the  antitryptic  power 
of  the  serum.  Injection  of  trypsinogen  does  not  produce  any  anti- 
trypsinogen  in  the  serum.  The  antitryptic  power  of  serum  is  there¬ 
fore  not  due,  as  stated  by  Delezenne,  to  the  presence  of  antikinase. 
There  is  also  no  evidence  that  a  solution  of  trypsin  is  equivalent  to  a 
combination  of  kinase  and  trypsinogen.  Trypsin  is  a  new  substance 
produced  from  trypsinogen  by  the  ferment-like  action  of  enterokinase. 
The  enterokinase  does  not  appear  to  be  essential  to,  or  take  any  part 
in,  the  proteolytic  activities  of  trypsin.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture- 


Biological  and  Biochemical  Studies  on  Milk.  C.  J.  Koning 
(. Milchw .  Zentr 1905,  i,  49 — 68). — A.  series  of  experiments  is  described 
on  the  number  of  bacteria  present  in  fresh  milk  and  in  the  same  milk 
after  6,  18,  30,  42  or  more  hours.  The  results  generally  show  a  fail 
in  the  number  in  the  early  periods,  followed  by  a  rapid  rise. 

N.  H.  J.  M. 

Formation  of  Volatile  Alkaloids  in  Sterilised  Milk  by 
Bacillus  Nobilis.  Occurrence  of  such  Compounds  in  Emmen- 
thaler  Cheese.  Leopold  Adametz  and  T.  Chszaszez  (Milchw.  Zentr., 
1905,  i,  78 — 80), — Cultures  of  Bacillus  nobilis  in  milk  which  had  been 
kept  22  months  yielded,  when  distilled,  a  basic  substance  tyrothrixin , 
which  was  obtained  from  the  distillate  by  extraction  with  ether.  Jt 
is  a  white,  crystalline  substance  having  a  sharp,  characteristic  odour, 
sparingly  soluble  in  water,  insoluble  in  sodium  and  potassium 
hydroxides,  readily  soluble  in  ether,  alcohol,  or  dilute  acids.  When 
treated  with  ammonia,  it  forms  needles  1 — 2  mm.  long.  Phospho- 
molybdic  acid  produces  a  canary-coloured  precipitate ;  phosphotungstic 
acid  a  white  precipitate  readily  soluble  in  an  excess.  Potassium- 
mercury  iodide  yields  a  precipitate  of  long,  canary-coloured  needles. 
Gold  chloride  gives  a  lemon-coloured  precipitate  which,  however,  soon 
decomposes  with  liberation  of  gold.  Concentrated  solutions  of  picric 
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acid  yield  an  abundant  yellow  precipitate.  The  substance  is  volatile 
at  the  ordinary  temperature  ;  a  few  milligrams  kept  under  a  large 
glass  shade  almost  completely  disappear  in  36  hours. 

The  same  compound  occurs  in  Emmenthaler  cheese. 

N.  H.  J.  M. 

Fusel  Oil.  Hans  H.  Pringsheim  ( Ber .,  1905,  38,  486 — 487. 
Compare  Emmerling,  Abstr.,  1904,  ii,  834). — A  red  bacillus  has  been 
isolated  from  American  potatoes,  a  pure  culture  of  which  ferments 
potatoes  yielding  hydrogen,  carbon  dioxide,  and  an  oil  with  a  strong 
odour  of  amyl  alcohol  and  boiling  at  1 12 — 130°.  Distinct  spore  forma¬ 
tion  has  been  observed,  and  these  spores  are  not  destroyed  when 
heated  for  10  minutes  at  80°.  Ten  per  cent,  gelatin  at  22°  is  readily 
liquefied  by  the  organism.  It  is  not  at  all  certain  that  the  fusel  oil 
obtained  in  alcoholic  fermentation  is  due  to  this  organism,  since  its 
growth  and  fermentative  action  are  prevented  by  the  addition  of 
10  per  cent,  of  ethyl  alcohol,  whilst  the  formation  of  fusel  oil  takes 
place  chiefly  towards  the  close  of  the  alcoholic  fermentation,  when 
more  than  10  per  cent  of  alcohol  is  already  present.  J,  J.  S. 

Resting  Yeast  in  Moist  and  Pressed  Conditions.  Action 
of  Foreign  Organisms  on  the  Behaviour  and  Duration  of  Life 
of  Yeast  Cells.  Wilhelm  Henneberg  (Chem.  Centr  ,  1905,  i,  688; 
from  Zeits .  Spiriiusind. ,  28,  1 — 2,  12,  23,  30,  39,  and  48.  Compare 
Abstr.,  1903,  ii,  168). — The  duration  of  life  of  yeast  is  shown  to  depend 
on  race,  temperature,  moisture,  aeration,  and  the  nature  of  the  infection. 
Acetic  bacteria  are  the  most  injurious,  and  some  lactic  acid  bacteria 
and  Penicillium  are  also  injurious.  Oidium  lactis  is  beneficial,  whilst 
Pediococcus ,  wild  yeast,  and  putrefactive  bacteria  have  no  particular 
effect.  Slow  drying  is  favourable,  quick  drying  injurious. 

To  avoid  a  considerable  infection  of  yeast,  the  mash  is  heated  to  at 
least  68°.  Afucor,  Penicillium ,  Oidium ,  putrefactive  bacteria,  and 
hay  bacilli  grow  spontaneously  in  yeast.  N.  H,  J.  M. 

Chemical  Reactions  occurring  during  Alcoholic  Fermenta¬ 
tion.  Eduard  Buchner  and  Jacob  Meisenheimer  ( Ber .,  1905,  38. 
620 — 630.  Compare  Abstr.,  1904,  ii,  199). — The  work  of  other  authors 
bearing  on  the  formation  of  lactic  acid  from  dextrose  and  of  alcohol 
from  lactic  acid  is  fully  discussed.  Small  quantities  of  alcohol  are 
conveniently  detected  by  means  of  y>-nitrobenzoyl  chloride,  and  this 
has  been  made  use  of  to  prove  that  small  quantities  of  alcohol  are 
formed  by  boiling  invert  sugar  with  sodium  hydroxide. 

Hanriot  has  shown  (Abstr.,  1886,  224)  that  calcium  lactate  when  dis¬ 
tilled  with  lime  forms  large  quantities  of  alcohol  ;  part  of  this  is  now 
proved  to  be  isopropyl  alcohol.  iso  Propyl  p-nitrobenzoale  crystallises 
in  light  yellow  prisms  melting  at  111°.  A  further  series  of  experi¬ 
ments  is  adduced  to  prove  that  lactic  acid  is  a  product  of  the  fermen¬ 
tation  of  dextrose  by  pressed  yeasts  •  in  the  main,  however,  as  much 
lactic  acid  is  formed  in  the  absence  as  in  the  presence  of  the  dextrose. 

E.  F.  A. 
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Zymase  and  Alcoholic  Fermentation.  Arthur  Harden 
(«/.  Inst.  Brewing ,  1905,  11,  2 — 13). — A  resume  of  the  properties  of 
yeast  juice.  The  paper  also  includes  an  account  of  some  of  the  work 
carried  out  by  the  author  (Harden,  Abstr.,  1903,  ii,  319  ;  Harden  and 
Young,  Abstr.,  1904,  i,  543  ;  this  vol.,  ii,  109).  A  McK. 

Lecithin  in  Wine.  Angiolo  Funaro  and  I.  Barboni  ( Chem . 
Centr.,  1905,  i,  552  ;  from  Staz.  sperim.  agrar.  ital .,  1904,  37, 
881 — 897). — Seventeen  different  samples  of  wine  have  been  examined 
for  lecithin,  and  the  conclusion  is  drawn  that  this  is  a  normal  con¬ 
stituent.  On  the  average,  260  mg.  of  lecithin  per  litre  are  present  in 
Tuscany  wines.  Bed  wines  appear  to  contain  more  than  white  wines. 
The  source  of  the  lecithin  is  not  only  the  grape  seeds,  but  also  the 
fleshy  part  of  the  fruit.  There  is  no  connection  between  the  amounts 
of  phosphorus  and  of  lecithin  or  of  alcohol  present  in  a  wine.  The 
lecithin  is  not  destroyed  when  the  wine  is  heated  (compare  Bosen- 
stiehl,  Abstr.,  1904,  ii,  688 ;  Weirich  and  Ortlieb,  1904,  ii,  304). 

H.  M.  D. 

Composition  of  Wine  Brandies.  Xavier  Bocques  ( Compt .  rend., 
1905,  140,  511 — 512). — The  brandies  of  the  Charente  district  contain 
all  the  higher  alcohols,  a  large  proportion  of  the  aldehydes  and  esters, 
and  only  a  very  small  proportion  of  the  acids  of  the  wines  from  which 
they  are  distilled.  The  furfural dehyde,  of  which  traces  only  exist  in 
the  wine,  is  formed  during  the  process  of  distillation  when  the  heating 
is  prolonged ;  thus,  a  wine  which  on  rapid  distillation  from  a  glass 
vessel  gave  only  0‘3  gram  of  furfuraldehyde  per  100  litres  of  pure 
alcohol,  gave  4*4  grams  when  distilled  slowly  from  a  copper  retort.  A 
summary  of  the  results  of  analyses  of  twenty-two  specimens  of  brandy 
is  given  in  the  following  table  (the  results  are  expressed  in  grams  per 
100  litres  of  alcohol)  : 


Maximum. 

Minimum. 

Mean. 

Acids  . 

....  37*7 

io-o 

18-6 

Aldehydes . 

.  ..  33*5 

3*8 

14‘8 

Esters .  . . 

....  213*0 

65*9 

121*0 

Higher  alcohols . 

....  292*4 

115-0 

211-4 

Furfuraldehyde . 

4*4 

0-2 

2*4 

Total,  or  non-alcoholic  coefficient  ... 

....  475-6 

280*1 

367*5 

Higher  alcohols  and  esters  . 

....  429*0 

235*2 

333-9 

.  higher  alcohols 

Ratio,  .  . 

esters 

4*4 

0-7 

1*9 

M.  A.  W. 


Assimilation  outside  the  Organism.  Ch.  Bernard  (Compt. 
rend.,  1905,  140,  509 — 511). — The  opinion  has  been  expressed  that 
the  decomposition  of  carbon  dioxide  by  plants  is  the  result  of  ferment 
action.  Whilst  not  denying  the  possibility,  the  author  has  found  in 
repeating  and  extending  former  experiments  that  no  evolution  of 
oxygen  occurs  in  sunlight  as  the  result  of  mixing  chlorophyll  and 
extracts  of  plant  tissues.  If  bacterial  decomposition  sets  in,  gaseous 
products  are  naturally  obtained,  but  not  oxygen.  W,  D.  H. 
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Nutrition  of  Green  Plants  with  Nitrogen.  0.  Treboux 
( Chem .  Centr .,  1905,  i,  619;  from  Ber.  deut.  hot .  Ges .,  22,  570 — 572). 
— Nitrogen  as  nitrites  is  generally  satisfactory  as  a  source  of  nitrogen 
in  alkaline  solutions,  but  poisonous  in  acid  solutions.  The  poisonous 
action  of  nitrites  is  only  observed  when  a  certain  concentration  is 
reached  ;  this  concentration  is  only  slightly  lower  than  in  the  case  of 
ammonium  salts.  Nitrates  have  the  same,  or  a  greater,  nutritive 
value,  whilst  ammonium  salts  are  still  better.  Amino-acids  and 
amides  are  suitable  for  lower  green  plants,  but  for  higher  plants  the 
value  of  amino-acids  is  much  less.  Ammonium  salts  of  the  corre¬ 
sponding  organic  acids  are  generally  better  than  the  amino-acids.  It 
is  more  probable  that  asparagine  and  other  amino-compounds  are 
decomposed  by  enzymes  with  liberation  of  ammonia  than  that 
they  are  directly  employed  in  the  production  of  proteids.  Nitrogen 
assimilation  is  independent  of  chlorophyll.  All  the  plants  grew  better 
with  heterotrophic  than  with  autotrophic  carbon.  Mosses  can  grow 
without  calcium. 

Nitrogen  as  ammonium  salts  seems  to  be  the  best  form  of  nitrogen 
for  chlorophyllous  plants,  and  the  intervention  of  nitrite  and  nitrate 
bacteria  is  unnecessary.  N.  H.  J.  M. 

Leucine  and  Tyrosine  as  Sources  of  Nitrogen  for  Plants. 

L.  Lutz  ( Compt .  rend .,  1905,  140,  380 — 382). — Both  leucine  and 
tyrosine  were  assimilated  by  Cucumis  vulgaris  and  by  Aspergillus  niger , 
Aspergillus  repens ,  and  Penicillium  glaucum.  N.  H.  J.  M. 

Consumption  of  Odoriferous  Substances  in  Etiolated 
Plants.  Eugene  Charabot  and  Alexandre  Hebert  (Compt.  rend., 
1905,  140,  455—457.  Compare  Abstr.,  1903,  ii,  172,  607).— When 
kept  in  the  dark,  plants  are  able  to  utilise  the  essential  oil,  and 
especially  terpene  compounds.  It  had  previously  been  observed  that 
etiolated  plants  contained  less  essential  oil  than  normal  plants. 

N.  H.  J.  M. 

Composition  and  Signification  of  Aleurone  Grains.  Swigel 
Posternak  (Compt.  rend.,  1905,  140,  322 — 324). — The  presence  of 
anhydro-oxymethylenediphosphoric  acid  (phytine)  in  aleurone  grains 
has  already  been  observed  (Abstr.,  1903,  ii,  607).  An  organic  acid 
was  also  found  in  the  grains  of  the  spruce-fir.  The  following  amounts 
of  total  nitrogen  and  mineral  substances  were  found  in  the  aleurone 
grains  of  (1)  spruce  fir,  (2)  sunflower,  (3)  hemp,  and  (4)  white  lupin  : 


N. 

K. 

Ca. 

Mg. 

Fe. 

Mn. 

P. 

8.  Si. 

1. 

12-97 

2*50 

0-37 

1  *25 

0-09 

0-25 

2*G7 

0*64  0-35 

2. 

10*22 

2-29 

0*32 

1-46 

0-05 

trace 

2-78 

0*64  0-24 

3. 

12'88 

2-71 

0-27 

1-67 

0-03 

tmce 

3-83 

0*81  0*36 

4. 

10-70 

— 

o-ii 

0*28 

— 

o-ii 

0*61 

—  0*01 

Sodium  an 

d  chlorine  were 

not  found. 

N.  H.  J.  M. 

Amount  of  Hydrogen  Cyanide  in  the  Seeds  of  Gyno- 
cardia  Odorata.  Maurits  Greshoff  (Chem.  Centr.,  1905,  i,  683  ; 
from  Pharm.  Weehbl.,  42,  102 — 105). — The  pressed  seeds  yielded  40 
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per  cent,  of  oil  soluble  in  light  petroleum,  which,  when  kept  for 
24  hours  in  a  closed  vessel  with  water,  yielded  0*92  per  cent,  of  its 
weight  of  hydrogen  cyanide.  The  fresh  seeds  probably  contain  more 
than  1  per  cent,  of  hydrogen  cyanide  (compare  Power  and  Gornall, 
Proc.,  1904,  20,  135).  *  1ST.  H.  J.  M. 

Oil  from  the  Seeds  of  Calophyllum  Inophyllum.  Georg 
Fendler  ( Chem .  Cent r.,  1905,  i,  463  ;  from  Apoth.  Zeit.>  20,  6 — 8). 
—The  seeds  contained  22 '8— 31*5  H20  and  50*5—55  oil  per  ceDt. 
The  oil  has  a  yellowish-green  colour,  an  odour  resembling  fenugreek, 
a  bitter  taste,  and,  on  keeping,  fatty  glycerides  are  deposited.  It 
solidifies  at  3°,  melts  again  at  8°,  and  has  a  sp.  gr.  0*9428  at  15°, 
Reichert-Meissl  number  0*13,  saponification  number  196*0,  acid 
number  28*45,  iodine  number  92*8,  refractometer  number  76  at  40°; 
it  contains  0*25  per  cent,  of  unsaponifiable  matter.  The  increase  in 
weight  due  to  oxygen  absorption,  when  measured  by  Livache’s  method, 
amounted  to  0*25,  0*71,  1*32,  and  1*84  per  cent,  after  18,  40,  64,  and 
136  hours.  Treatment  with  5  per  cent,  soda  solution  removes  the 
resinous  constituents.  The  purified  oil  solidifies  at  4°,  melts  again  at 
8°,  and  has  Reichert-Meissl  number  0*18,  saponification  number  191, 
iodine  number  86.  The  fatty  acids  of  the  oil  are  chiefly  palmitic, 
stearic,  and  oleic.  H.  M.  D. 

Urea  [in  Fungi].  Rudolf  Gaze  {Arch.  Pharm .,  1905  ,  243, 
78 — 79). — Urea  (carbamide)  was  isolated  from  the  fungus  Lycoperdon 
Bovista  (M.  Bamberger  and  Landsiedl,  Abstr.,  1903,  ii,  567),  growing 
in  the  neighbourhood  of  Gersfeld  (Rhon),  in  about  equal  amount  from 
mature  and  from  immature  specimens. 

From  Lycoperdon  cervinum,  much  mannitol  could  be  isolated,  but 
no  urea.  C.  F.  B. 

Barley.  Eugen  Prior  {Chem.  Centr .,  1905,  i,  682;  from  Allgem. 
Zeit.  Brauerei  Malzfabr .,  1904.  Compare  Abstr.,  1902,  ii,  479). — The 
amount  of  water  in  49  barleys  varied  from  10  to  13  per  cent.,  the  pro- 
teids  from  9  to  14  per  cent.  The  nitrogen  question  can  only  be 
settled  when  the  nature  as  well  as  the  amount  of  the  nitrogenous 
matters  in  barley  and  malt  is  made  clear,  and  when  it  is  known  which 
substances  are  useful  or  injurious  for  malting.  N.  H.  J.  M. 

Pot  Experiments  [on  the  Action  of  Lime  and  Magnesia] 
on  Barley.  Richard  Ulbricht  {Landw.  Versuchs~$tat.,  1905,  61, 
357 — 369.  Compare  Abstr.,  1902,  ii,  581). — Application  of  much 
dolomite  in  the  spring  raised  the  yield  of  grain,  whilst  application  in 
the  winter  diminished  the  yield.  With  a  mixture  of  burnt  lime  and 
burnt  magnesite,  the  effect  is  reversed.  N.  H.  J.  M. 

Injurious  Action  of  Crude  Potassium  Salts  on  Potatoes. 

H.  Suciiting  {Landw.  Ver sucks- S  tat.,  1905,  01,  397 — 449). — Sodium 
carbonate  does  not  injure  potatoes  when  the  amount  is  3*4  grams  (of 
Na20)  in  19  kilos,  of  soil.  Potatoes  which  contained  the  most  sodium 
at  the  most  active  period  of  vegetation  gave  the  highest  yields.  The 
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injurious  effect  of  sodium  chloride  is  therefore  due  to  the  chlorine. 
Manuring  with  sodium  salts  results  in  a  diminished  assimilation  of 
potassium. 

During  the  vegetative  period,  sodium  is  distributed  equally  through 
the  plants  ;  towards  the  end  of  the  vegetative  period,  it  accumulates 
in  the  leaves.  When  sodium  chloride  is  employed,  the  excess  of 
chlorine  in  the  leaves  during  growth  migrates  later  on,  in  part,  to  the 
tubers.  Sodium  chloride  was  not  found  to  give  rise  to  a  greater  reten¬ 
tion  of  potassium  in  the  leaves.  N.  H.  J.  M. 

Estimation  of  the  Fertility  and  Manurial  Requirements 
of  Soils.  Josef  Konig  (Landw.  Versuchs~Stat .,  1905,61,371 — 396). 
—Determinations  of  the  potassium  and  phosphoric  acid  of  ten  different 
soils,  soluble  in  cold  hydrochloric  acid  of  sp.  gr.  1*15  and  in  1  and  2 
per  cent,  citric  acid  solutions,  gave  irregular  results,  from  which  the 
conclusion  is  drawn  that  the  nutritive  constituents  occur  in  very 
different  forms.  Further  experiments,  in  which  different  soils  were 
treated  with  increasing  amounts  of  soluble  manures  (potassium  and 
phosphoric  acid)  and  then  extracted  with  2  per  cent,  citric  acid,  showed 
that  some  of  the  manure  was  retained  by  the  soil. 

Comparing  the  results  of  pot  experiments  (with  barley)  with  the 
amounts  of  soil  constituents  dissolved  by  2  per  cent,  citric  acid,  it  was 
found  that  the  citric  acid  dissolved  far  more  potassium  and  phosphoric 
acid  than  was  taken  up  by  the  plants.  N.  H.  J.  M. 

Use  of  Peat  for  the  Transformation  of  Calcium  Cyanamide 
into  Ammoniacal  Compounds.  R  Perotti  (Atti  R.  Accad. 
Lincei,  1905,  [v],  14,  i,  174 — 177). — When  calcium  cyanamide 
(Kalkstickstoff)  is  applied  as  a  manure,  the  vegetation  is  first  of  all 
injuriously  affected,  but  after  a  time  it  recovers  and  grows  with 
increased  vigour.  The  author  shows  that  this  is  due  to  hydrolysis  of 
the  calcium  cyanamide  by  the  soil  with  the  formation  of  ammonium 
salts.  This  hydrolysis  is  readily  effected  if  the  calcium  cyanamide  is 
mixed  with  peat  and  water.  It  is  suggested  that  the  solution  of 
ammonium  salts  thus  obtained  should  be  used  for  the  hydrolysis  of  a 
fresh  quantity  of  calcium  cyanamide  and  that  this  process  be  repeated, 
the  final  mixture  then  being  very  rich  in  nitrogen.  T.  H.  P. 
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Analytical  Chemistry. 

Apparatus  for  Testing  Gases.  Rudolf  Fieber  ( Chem .  Zeit., 
1905,  29,  80). — A  compact  apparatus,  consisting  of  a  gas-burette  and 
four  absorption  vessels,  for  the  details  of  which  reference  must  be 
made  to  the  original  paper  L.  de  K. 
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Apparatus  for  Gas  Analysis.  Y.  Karlik  (Zeit.  Zuckerind. 
Bohm 1905,  29,  233 — 235). — The  flask,  Z,  contains  the  absorbent 
liquid,  and  ground  into  its  neck  is  the  burette,  Z,  which  has  a  content 
of  about  50  c.c.  and  is  divided  into  100  parts,  the  lowest  40  of  which 
are  numbered  when  the  apparatus  is  to  be  used  for  the  examination  of 
the  saturation  gases  of  sugar  factories.  The  cock,  Kv  allows  the 
burette  to  be  cornu  cted  with  the  space  containing  the  gas  to  be 
analysed,  whilst  the  three-way  tap,  Kv 
permits  of  connection  being  made  be¬ 
tween  burette  and  flask  ( via  the  bent 
tube,  Z),  burette  and  air  or  flask  and  air. 

Kl  is  first  opened,  77,  put  in  position  7, 
and  the  absorbent  solution  poured  down 
the  funnel,  C  (with  ground  tube),  through 
the  burette  into  Z,  and  finally  passes 
out  by  the  tube,  r.  The  latter  is  then 
bent  upwards  so  that  the  space  ab  is 
filled  with  the  liquid.  I\2  is  now  turned 
into  position  II  and  the  burette  rinsed 
out  with  water,  which  also  passes  out 
through  r.  The  gas  under  investigation 
is  now  passed  through  the  adapting  tube, 

A,  into  the  burette  and  is  allowed  to 
flow  through  for  some  time  before  the 
tap  is  shut.  Where  the  gas  is  not 
under  pressure  or  small  in  quantity, 
it  is  drawn  into  the  burette  by  suction. 

Kx  being  closed,  K2  is  brought  into 
position  III  and  the  apparatus  arranged 
horizontally,  so  that  the  bent  end  of  the 
tube  R  points  downwards.  Part  of 
the  liquid  now  passes  into  the  burette 
and  the  amount  of  this  may  be  in¬ 
creased  by  careful  blowing  down  the 
tube  r.  As  absorption  of  the  gas  takes 
place,  more  and  more  of  the  liquid 
enters  the  burette,  and  this  goes  on 
until  absorption  ceases ;  the  end  of  R 
must  always  be  kept  underneath  the 
surface  of  the  liquid  so  that  air  cannot  pass  into  the  burette.  When 
absorption  is  complete,  the  apparatus  is  so  inclined  that  the  surfaces  of 
the  liquid  in  the  burette  and  in  the  flask  are  in  the  same  plane,  and  the 
cock  K2  brought  into  position  III ,  and  then  into  position  IV.  The 
apparatus  is  then  placed  vertically  and  the  burette  read  off.  Kl  is  then 
opened  and  K2  put  as  in  /,  the  liquid  then  flowing  from  the  burette  into 
the  flask  L  ;  in  case  ab  is  not  filled  with  the  liquid,  this  is  effected 
by  inclining  the  apparatus.  K2  is  placed  in  position  II  and  the 
burette  washed  out  with  water,  after  which  the  apparatus  is  ready  for 
a  new  estimation.  The  apparatus  is  made  entirely  of  glass  and  contains 
no  india-rubber  or  brass  connections.  T.  H.  P. 
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Apparatus  for  estimating  Volatile  Substances  by  Loss  of 
Weight.  J.  Lehn  Kreider  ( Amer .  J.  Sci.,  1905,  19,  188 — 190). — 
The  apparatus  is  made  from  three  test-tubes.  One  retains  its  ordinary 
shape ;  the  second  is  perforated  in  the  bottom  with  a  hole  about 
1  centimetre  in  diameter,  and  fits  tightly  in  the  first  tube,  so  that 
about  one-third  its  length  is  in  the  latter.  The  third  test-tube, 
which  fits  loosely  into  the  second,  is  drawn  out  at  the  bottom  to 
a  capillary  tube  and  closed  at  the  top  by  a  cork,  through  which 
passes  a  tube  provided  with  an  india-rubber  cap.  The  hole  in  the 
second  tube  is  lightly  packed  with  cotton- wool  and  the  capillary 
tube  parsed  through  it.  This  second  tube  is  about  half-filled  with 
calcium  chloride,  which  surrounds  the  capillary  tube  above  the  hole. 
The  substance  to  be  examined  is  weighed  out  into  the  first  test-tube, 
whilst  the  reagent  employed  to  liberate  the  volatile  product  is  drawn 
up  into  the  third  test-tube,  as  in  a  pipette,  and  held  there  by  replacing 
the  india-rubber  cap.  After  fitting  the  tubes  together,  the  apparatus 
is  weighed.  The  cap  is  then  removed,  when  the  reagent  flows  down 
the  capillary  tube  on  to  the  substance  in  the  lower  tube.  The  volatile 
product  passes  through  the  cotton- wool  and  calcium  chloride  and 
escapes  by  the  narrow  space  between  the  sides  of  the  second  and  third 
test-tubes.  At  the  end  of  the  operation,  a  current  of  dry  air  is  forced 
through  the  apparatus  before  re- weighing.  If  necessary,  the  joint 
between  the  first  and  second  test-tubes  may  be  made  air-tight  by  means 
of  a  little  melted  wax.  The  apparatus  is  suitable  for  estimating 
carbon  dioxide  in  carbonates,  nitrogen  in  ammonium  salts  and  urea, 
&c.  W.  P.  S. 

Preparation  of  Volumetric  Solutions.  Edward  C.  Worden 
and  John  Motion  ( J \  Soc .  Chem.  hid.,  1905,  24,  178 — 182). — Tables 
are  given  showing  the  specific  gravities  and  corresponding  percentage 
strengths  of  solutions  of  sulphuric,  hydrochloric,  and  oxalic  acids.  The 
tables  show  differences  of  O'OOOl  in  the  specific  gravities  (or  0*005  per 
cent,  of  acid),  and  the  fifth  decimal  place  can  be  readily  interpolated. 
To  prepare  a  normal  solution,  27  c.c.  of  sulphuric  acid  of  sp.  gr.  1*84, 
95  c.c.  of  hydrochloric  acid  of  sp.  gr.  1*19,  or  63  grams  of  crystallised 
oxalic  acid  are  dissolved  in  water  to  1  litre.  The  specific  gravity  is 
carefully  taken  and  the  exact  strength  of  solution  obtained  from  the 
tables.  A  normal  factor  may  then  be  calculated  for  the  solution. 

W.  P.  S. 

Benzene  as  Indicator  for  Iodimetry.  B.  ScnwEzoFF  ( Zeit .  anal. 
Chem.,  1905,  44,  85—88). — The  red  colour  of  a  solution  of  iodine  in 
benzene  is  visible  with  quantities  of  iodine  too  small  to  produce 
a  distinct  blue  with  starch  paste.  Benzene  may  therefore  be 
substituted  for  starch  in  iodimetric  titrations.  The  first  appearance  of 
the  colour  when  titrating  with  iodine  is  more  easily  observed  than  its 
disappearance  when  titrating  with  thiosulphate.  The  titration  must 
be  performed  in  a  well-stoppered  bottle  and  with  vigorous  shaking. 

M.  J.  S. 
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Estimation  of  Perchlorates.  Max  Dittrich  and  H.  Bollenbach 
(Per.,  1905,  38,  751 — 752.  Compare  Lemaitre,  Abstr.,  1904,  ii,  587). 
— To  reduce  perchlorates  to  chlorides,  the  bottom  of  a  crucible  is 
covered  with  a  layer  of  sodium  nitrite,  the  sample  to  be  analysed  placed 
on  the  centre,  and  a  further  layer  of  nitrite  added ;  the  mass  is  then 
fused  and  kept  so  for  half  an  hour  at  as  low  a  temperature  as  possible. 
The  perchlorate  must  not  touch  the  side  of  the  crucible,  as  otherwise 
explosions  are  apt  to  occur. 

The  reduction  of  perchlorates,  present  in  potassium  nitrate,  on  fusion 
is  preceded  by  the  decomposition  of  the  nitrate  to  nitrite ;  by  adding 
sodium  nitrite,  the  reduction  temperature  is  lowered,  and  the  risk  of 
loss  of  chloride  is  avoided.  G.  Y. 

Estimation  of  Small  Proportions  of  Bromine  and  Chlorine  in 
Iodine.  Robert  R.  Tatlock  and  Robert  T.  Thomson  (J.  Soc.  Chem. 
hid.,  1905,  24,  187 — 188). — For  estimating  small  quantities  of 
bromine  and  chlorine  in  commercial  iodine,  the  following  method  is 
given  :  10  grams  of  the  sample  are  treated  with  100  c.c.  of  water  and 
zinc  dust  is  added  in  small  quantities  at  a  time  until  all  the  iodine  is 
converted  into  zinc  iodide.  Care  must  be  taken  that  the  temperature 
does  not  rise  appreciably.  The  solution  is  now  filtered  and  7  grams  of 
pure  sodium  nitrite  are  added  to  the  filtrate.  By  carefully  acidifying 
the  solution  with  dilute  sulphuric  acid,  all  the  iodine  is  liberated  and 
almost  completely  precipitated,  but  no  bromine  is  set  free.  The  iodine 
is  collected  on  a  filter,  washed  with  water,  and  the  last  traces  removed 
from  the  filtrate  by  shaking  the  latter  with  benzene,  this  being  repeated 
after  adding  a  little  more  sodium  nitrite  and  sulphuric  acid.  The 
bromine  and  chlorine  are  then  precipitated  as  silver  salts  in  the 
presence  of  nitric  acid,  collected  on  a  filter,  and  washed.  The  silver 
chloride  is  extracted  from  the  precipitate  by  washing  the  latter  on  the 
filter  with  a  solution  of  2  grams  of  silver  nitrate  and  10  c.c.  of 
ammonia  of  sp.  gr.  0*88  in  90  c.c.  of  water.  The  silver  bromide 
remains  insoluble  and  the  silver  chloride  may  be  reprecipitated  from 
the  ammoniacal  solution  by  the  addition  of  nitric  acid.  The  silver 
bromide  precipitate  should  always  be  tested  qualitatively  for  bromine. 

W.  P.  S. 

New  Process  for  Titrating  Iodine.  H.  Hennecke  (Chem.  Centr., 
1905,  i,  294;  from  Pharm.  Zeit,,  1904,  49,  1095— 1096).— A  reply  to  a 
criticism  by  Jiinger  (Pharm.  Zeit.,  49,  1040 — 1041).  The  author 
upholds  the  validity  of  his  process  (ibid.,  957),  and  states  that  iodine 
chloride,  although  liberating  iodine  from  any  added  sodium  iodide, 
does  not  act  on  the  iodide  formed  in  the  reaction.  L.  de  K. 

Volumetric  Estimation  of  Iodine.  H.  Frerichs  (Chem.  Centr.y 
1905,  i,  561  ;  from  Apoth.  Zeit.,  20,  13 — 14). — An  adverse  criticism  of 
the  method  proposed  by  Hennecke  (ibid.,  1904,  ii,  1623). 

L.  DE  K. 

Estimation  of  Sulphur  in  Coal  by  Eschka’s  Process.  Carl 
Bender  (Zeit.  angew.  Chem.,  1905,  18,  293). — In  order  to  avoid  the 
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influence  of  the  products  of  combustion  of  coal  gas  on  the  Eschka  soda- 
magnesia  mixture,  the  heating  is  conducted  in  a  combustion  tube  open 
at  one  end  only.  L.  de  K. 

Apparatus  for  Absorption  of  Hydrogen  Sulphide  in  Iron 
and  Steel  Analysis.  N.  Jenner  (Zeit.  angew.  Chem .,  1905, 18,  292). 

- — A  vertical  five-bulb  apparatus,  each  bulb  holding  10  c.c.,  supported 
by  a  glass  foot.  The  upper  bulb  is  connected  with  a  funnel-shaped 
glass  vessel  holding  50  c.c.  and  provided  with  a  spout.  L.  de  K. 

Evaluation  of  Sodium  Hyposulphite.  Arthur  Binz  and  H. 
Bertram  (Zeit.  angew.  Chem.,  1905,  18,  168 — 170). — Ekker’s  process, 
titration  with  potassium  ferricyanide  with  ferrous  sulphate  as  indicator, 
is  recommended  (compare  Abstr,,  1895,  ii,  500).  L.  de  K. 

New  Process  for  detecting  Ammonia ;  Application  for 
characterising  the  Purity  of  Waters.  Auguste  Trillat  and 
Turchet  (Compt.  rend.,  1905,  140,  374 — 376). — When  solutions  of 
potassium  iodide  and  an  alkali  hypochlorite  are  added  to  a  liquid  con¬ 
taining  ammonia,  an  intense  black  coloration  is  produced  due  to  the 
formation  of  nitrogen  iodide,  and  as  the  same  result  is  obtained  when 
the  iodine  mono-  or  tri-chloride  and  an  alkali  are  used  instead  of  the 
above  reagents,  the  reaction  may  be  represented  by  the  following 
equation;  3C1I  +  NH3  +  3NaOH  =  3NaCl  +  NI3  +  3H20.  The  authors 
find  that  no  compounds  of  nitrogen  other  than  ammonium  salts 
form  nitrogen  iodide  under  these  conditions,  and  as  the  reaction  is  not 
affected  by  the  presence  of  proteid  matter  or  alkali  sulphides,  it  forms 
a  more  convenient  colorimetric  test  for  traces  of  ammonia  in  potable 
waters  than  the  ordinary  Nessler  test.  In  applying  the  test,  3  drops 
of  a  10  per  cent,  solution  of  potassium  iodide  and  2  drops  of  a  con¬ 
centrated  solution  of  alkali  hypochlorite  (Eau  de  Javel)  are  added  to 
20  or  30  c.c.  of  the  suspected  water  ;  the  use  of  excess  of  the  reagents 
must  be  avoided,  as  nitrogen  iodide  dissolves  under  these  conditions. 

M.  A.  W. 

Detection  of  Nitric  Acid  by  the  Diphenylamine  Reaction. 

G  ustav  Frerichs  (Arch.  Pharm.,  1905,  243,  80). — This  reaction  can 
be  applied  in  the  following  manner,  even  in  the  presence  of  substances 
such  as  ferric  salts,  chromates,  &c.,  which  themselves  produce  a  blue 
coloration. 

About  10  c.c.  of  dilute  sulphuric  acid  are  poured  over  the  substance 
in  a  test-tube,  20  c.c.  of  ether  added,  and  the  whole  shaken.  Of  the 
ethereal  layer,  2 — 3  c.c.  are  filtered  into  a  test-tube,  and  a  grain  or 
two  of  diphenylamine  is  added,  followed  by  5 — 10  c.c.  of  concentrated 
sulphuric  acid,  when  a  blue  coloration  appears  if  the  original  substance 
contains  a  nitrate. 

If  the  ethereal  layer  is  coloured  yellow  (iodine,  bromine,  or  chromic 
acid),  it  is  decolorised  by  shaking  it  with  a  little  sulphurous  acid,  and 
then  a  portion  is  filtered  and  tested  as  just  described.  C.  F.  B. 

Gravimetric  Estimation  of  Nitric  Acid.  Max  Busch  (Ber., 
1905,  38,  861 — 866). — The  very  slight  solubility  of  diphenylercdoanilo- 
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dihydrotriazole  nitrate  in  water  (this  vol.,  i,  307)  makes  it  possible  to 
precipitate  a  nitrate  quantitatively  by  means  of  the  base  dissolved  in 
5  per  cent,  acetic  acid  ;  diphenyleftdoanilodihydrotriazole  is  sold  by 
Merck  under  the  name  “  nitron.’ ;  To  precipitate  the  nitrate  to  be 
estimated,  10 — 12  c.c.  of  a  10  per  cent,  acetic  acid  solution  of  “  nitron  ” 
are  added  to  the  hot  solution  (containing  about  0T  gram  KN03  per 
100  c.c.),  to  which  10  drops  of  dilute  sulphuric  acid  have  been  added  ; 
the  liquid  is  cooled  for  li — 2  hours  at  0°  and  the  precipitate  collected 
on  a  Neubauer  crucible,  washed  with  10 — 12  c.c.  of  ice-cold  water,  and 
dried  at  110°.  The  precipitate  has  the  composition  C20H16N4,HNO3. 
The  presence  of  small  quantities  of  chlorides  and  sulphates  does  not 
interfere  with  the  accuracy  of  the  method,  but  bromides  (1  in  S00), 
iodides  (l  in  20,000),  nitrites  (1  in  4000),  chromates  (1  in  6000),  chlor¬ 
ates  (1  in  4000),  and  perchlorates  (l  in  50,000)  are  also  precipitated 
by  £;  nitron.’7  Hydrobromie  acid  should  be  previously  eliminated  by 
means  of  chlorine,  hydriodic  acid  by  means  of  an  iodate,  nitrous  acid 
or  chromic  acid  by  hydrazine  sulphate.  “  Nitron  ”  may  be  used  as  a 
qualitative  test  for  nitrates  in  a  dilution  of  1  :  60,000. 

In  order  to  estimate  a  nitrate  in  presence  of  a  nitrite,  the  solution  of 
the  salts  (0  2  gram  of  substance  in  5 — 6  c.c.  of  water)  is  added  to  finely 
powdered  hydrazine  sulphate,  which  completely  destroys  the  nitrite  ;  the 
nitrate  is  then  precipitated  by  means  of  “  nitron.”  Very  good  results 
are  obtained  by  this  method.  W.  A.  D. 

Estimation  of  Nitric  Acid  in  Waters.  Franz  Utz  ( Cheat . 
Zeit .,  1905,  29,  177 — 178). — Frerich’s  process  (Abstr.,  1903,  ii,  328), 
evaporation  with  hydrochloric  acid  in  order  to  convert  the  nitrates 
into  chlorides  and  estimation  of  the  chloride  formed,  is  lecommended. 

L.  DE  K. 

Detection  of  Nitrous  and  Nitric  Acids  when  occurring 
together  and  their  Approximate  Estimation  by  means  of 
Diphenylamine.  Paul  N.  Baikow  (Cheat.  Centr .,  1905,  1,402 — 403; 
from  Oesterr.  Chem.  Zeit 7,  557 — 561). — Nitrites  act  instantaneously 
on  diphenylamine  dissolved  in  sulphuric  acid,  yielding  a  violet-blue 
colour  which  changes  to  blue  and  finally  fades.  Nitrates  act  much 
more  slowly,  but  yield  in  the  end  a  blue  solution.  Therefore,  by 
suitably  diluting  a  solution,  both  acids  may  be  detected  by  their 
different  behaviour. 

If  a  solution  of  diphenylamine  in  phosphoric  acid  is  used,  the 
liquid  turns  blue,  due  to  the  nitrite ;  in  the  presence  of  nitrates, 
characteristic  black  spots  are  also  noticed. 

An  approximate  estimation  of  either  acid  may  be  made  as  follows: 
0  2  gram  of  diphenylamine  is  dissolved  in  100  c.c.  of  pure  sulphuric 
acid  or  syrupy  phosphoric  acid  of  sp.  gr.  1*7,  and  0  5  c.c.  is  put  into  a 
flat  porcelain  dish.  <  )ne  drop  of  the  solution  to  be  tested  is  allowed 
to  run  into  the  acid  and  the  colour  is  then  noticed.  By  diluting 
again  and  again  until  the  reaction  is  scarcely  obtained,  an  idea  may  bo 
gained  as  to  the  strength  of  the  nitrite  or  nitrate  by  the  fact  that 
for  the  sulphuric  acid  solution  the  reaction  limit  is  0*0003  mg.  of 
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potassium  nitrate  and  0*00005  mg.  of  potassium  nitrite;  in  phosphoric 
acid  solution,  2*5  mg.  of  potassium  nitrate,  but  only  0*00006  mg.  of 
potassium  nitrite.  L.  de  K. 

[Volumetric]  Estimation  of  Phosphoric  Acid.  Fritz  Raschig 
(Zeit.  cingeiv.  Chem .,  1905,  18,  374 — 376). — The  solution,  which  should 
contain  about  0*15  gram  of  phosphoric  oxide,  is  precipitated  with 
magnesium  mixture.  The  precipitate  is  collected  at  the  pump  on  a  small 
filter  and  then  washed  first  with  10  and  then  again  with  5  c.c.  of  plain 
water.  The  error  due  to  the  solubility  of  the  triple  phosphate  in 
plain  water  may  be  neglected.  The  filter  with  the  precipitate  upwards 
is  then  put  into  a  beaker,  20  c.c.  of  water  are  added,  and  the  phosphate 
is  titrated  with  A/ 10  hydrochloric  acid,  using  methyl-orange  as 
indicator.  A  slight  excess  of  acid  may  be  titrated  back  with  Nj  10 
sodium  hydroxide.  Forty  c.c.  of  Nj  10  acid  — 0*142  gram  of  P205. 

L.  de  K. 

Electrolytic  Estimation  of  Small  Quantities  of  Arsenic. 

Carl  Mai  and  H.  Hurt  (Zeit.  iVahr.  Genussm .,  1905,  9,  193 — 199). — 
The  apparatus  employed  by  the  authors  consists  of  a  wide  U-tube  in 
which  the  decomposition  is  carried  out  and  a  six  bulb  absorbing  tube. 
Between  these  two  parts,  and  connecting  them,  is  placed  a  tube  filled 
with  pumice-stone  soaked  in  alkaline  lead  solution.  The  electrodes 
consist  of  puie  sheet  lead.  The  ends  of  the  U-tube  are  closed  with 
caoutchouc  stoppers,  through  which  pass  glass  tubes,  elongations  on 
the  lead  plates  being  cemented  in  these  tubes,  so  that  a  plate  is  sus¬ 
pended  in  each  limb  of  the  U-tube.  A  safety- tube  passes  through  the 
cork  of  the  anode  limb,  whilst  the  cork  of  the  cathode  limb  is  pierced 
by  the  capillary  stem  of  a  tapped  funnel  and  the  delivery  tube  of  the 
apparatus.  The  U-tube  is  about  two  thirds  filled  with  a  12  per  cent, 
sulphuric  acid  solution,  and  10  c.c.  of  Ar/100  silver  nitrate  solution  are 
placed  in  the  bulbs  of  the  absorption  tube.  The  current  may  be 
obtained  direct  from  the  main  and  should  be  controlled  by  a  suitable 
resistance.  The  solution  to  be  examined  is  introduced  drop  by  drop 
from  the  tapped  funnel.  Should  arsenic  be  present,  the  silver  solution 
is  darkened,  and  at  the  end  of  2,  or  at  the  most  3  hours,  the  reduction 
is  completed.  The  reduced  silver  is  collected  on  an  asbestos  filter, 
washed  with  a  little  water,  and  the  excess  of  silver  in  the  filtrate 
titrated  with  JV/lOO  thiocyanate  solution.  One  c.c.  of  A/100  silver 
nitrate  solution  is  equivalent  to  0  125  mg.  of  metallic  arsenic.  For 
quantities  of  less  than  0*02  mg.,  the  titration  method  fails  and  a 
colorimetric  one  must  be  employed,  when  0*001  mg.  of  arsenic  may  be 
estimated  and  0*0005  mg.  detected.  For  the  detection  of  minute 
traces,  the  absorption  tube  may  be  replaced  by  the  combustion  tube  of 
a  Marsh  apparatus  and  a  mirror  obtained  in  the  usual  way. 

The  authors  state  that  all  organic  matter  must  be  destroyed  before 
estimating  arsenic  in  such  articles  as  beer,  urine,  &c.  W.  P.  S. 

Evaluation  of  Sodium  Peroxide.  Hermann  Grossmann  (Chem. 
Zeit.,  1905,  29,  137 — -138). — A  slight  modification  of  the  method 
recommended  by  Archbutt,  namely,  decomposition  in  the  presence  of 
a  little  cobalt  nitrate  (Abstr.,  1895,  ii,  185).  L,  de  K. 
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Employment  of  Persulphate  for  Quantitative  Separations. 

Georg  von  Knorre  (Zeit.  anal.  Chem.y  1905,  44,88 — 96). — A  reply  to 
Dittrich  and  Hassel  (Abstr.,  1904,  ii,  679  ;  see  also  ii,  213).  In 
answer  to  the  objection  that  the  author's  failure  to  separate  copper 
completely  from  manganese  was  due  to  the  production  of  precipitates 
too  large  for  complete  washing,  it  is  shown  that  these  quantities  were 
not  larger  than  are  commonly  obtained  in  separations ;  that  the  man¬ 
ganese  precipitate  could  easily  be  collected  and  washed  in  filters  of 
9 — 11  cm.  diameter  ;  that  the  method  employed  by  Dittrich  and  Hassel 
to  detect  copper  in  the  manganese  precipitate  was  not  sufficiently 
sensitive  \  that  even  when  working  with  the  small  quantity  (0*1  gram 
of  Mn304)  prescribed  by  Dittrich  and  Hassel,  the  manganese  precipi¬ 
tate  still  contained  weighable  quantities  (about  2*6  mg.)  of  cupric  oxide  ; 
that  repeated  dissolution  and  reprecipitation  fail  to  remove  the  copper 
completely,  and  that  even  when  the  precipitate  had  been  repeatedly 
boiled  with  2  per  cent,  nitric  acid  until  the  washings  were  free  from 
copper,  it  nevertheless  retained  about  2  per  cent,  of  copper  oxide. 

M.  J.  S. 

Solubility  of  Copper  Sulphide  in  Alkali  Polysulphides. 

V.  Hassrejdter  (Zeit.  angew .  Chem.y  1905,  18,  292). — Recent  investi¬ 
gations  have  shown  that  when  copper  compounds  are  fused  with 
sulphur  and  sodium  carbonate,  the  copper  sulphide  formed  in  the 
reaction  is  not  altogether  insoluble  in  the  polysulphide  solution.  Even 
copper  sulphide  formed  in  the  wet  way  is  somewhat  soluble  in  sodium 
sulphide  in  the  presence  of  free  sulphur. 

In  order  to  recover  these  traces  of  copper  sulphide,  the  author 
recommends  boiling  the  solution  with  cautious  addition  of  sodium 
sulphite  until  colourless,  sodium  monosulphide  and  thiosulphate  being 
formed  which  have  no  solvent  action  on  copper  sulphide.  L.  de  K. 

Estimation  of  Mercury  in  Organic  Mercury  Compounds. 

Erwin  Rupp  and  Ph.  Noll  (Arch.  Pharm .,  1905,243,  1—5). — Hydrar¬ 
gyrum  salicylatum ,  to  which  Dimroth  assigns  the  formula 

OH  •  06H  :i<jjg>0 

[CO  :  OH  :  Hg=  1:2:6],  is  analysed  by  boiling  it  gently  for  one- 
quarter  to  half  an  hour,  until  the  liquid  has  become  colourless,  with 
5  c.c.  of  concentrated  sulphuric  acid  and  4  grams  of  potassium  sulphate 
(free  from  chloride)  in  a  flask  of  150  c.c.  capacity,  fitted  with  a  cork  and 
glass  tube  40 — 50  cm.  long  and  supported  in  an  inclined  position  on 
wire  gauze.  The  tube  is  then  rinsed  down  into  the  flask  with  5 — 10  c.c. 
of  concentrated  sulphuric  acid  and  removed  ;  0T  to  0*2  gram  of  potass¬ 
ium  permanganate  is  added  to  the  flask,  which  is  then  heated  for  a  few 
seconds  until  the  colour  of  the  permanganate  has  disappeared.  The 
liquid  is  allowed  to  cool,  diluted  with  water  to  100  c.c.,  and  allowed  to 
cool  completely  ;  2  c.c.  of  iron  alum  solution  are  added,  and  the  whole 
is  titi  ated,  with  continual  and  vigorous  shaking,  with  Nj  10  thiocyanate 
solution,  1  c.c.  of  which  —  0*010015  gram  Hg,  until  the  brownish-red 
coloration  appears.  The  condenser  tube  is  to  prevent  loss  of  mercuric 
sulphate  by  volatilisation ;  the  permanganate  to  oxidise  the  mercurous 
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sulphate  formed.  Error  in  these  estimations:  -0*15  to 
cent,  of  the  total  amount  as  estimated  gravimetrically. 


Hydrargyrum  succini m  i datum , 


(c2H4<g5>N)2Hg, 


can 


-0*2 


be 


per 


esti¬ 


mated  in  the  same  way.  Error  :  +0*3  to  +0*4  per  cent.  No  reactions 
being  known  at  present  for  the  detection  of  this  substance,  the  follow¬ 
ing  are  suggested  : — (1)  Heat  0*1  gram  in  a  dry  test-tube  with  5  times 
its  weight  of  zinc  dust,  and  dip  into  the  vapours  a  deal  splint  moist¬ 
ened  with  concentrated  hydrochloric  acid  ;  the  splint  is  coloured  red 
(pyrrole  reaction).  (2)  Dilute  some  1  per  cent,  solution  of  the  sub¬ 
stance  with  twice  its  volume  of  baryta  or  lime  water  ;  a  white  precipitate 
is  gradually  formed,  which  turns  greyish-black  when  heated  or  kept 
(mercuramino-compound).  C.  F.  B. 


Estimation  of  Mercury  in  Organs.  O.  Schumm  (Zeit,  anal. 
Chem .,  1905,  44,  73 — 85). —The  organ  is  minced,  mixed  with  an  equal 
quantity  of  water  and  1  per  cent,  of  chloroform,  and  in  some  cases 
with  pepsin  and  hydrochloric  acid,  and  maintained  at  37°  until  auto- 
digestion  has  taken  place.  The  organic  matter  is  then  oxidised  by 
heating  with  hydrochloric  acid  and  potassium  chlorate,  and  the  liquid 
may  then  at  once  be  electrolysed  without  expulsion  of  the  last  traces 
of  chlorine.  The  cathode  employed  is  a  piece  of  electrolytic  gold  foil, 
3x1  cm.  in  area,  rolled  into  a  hollow  cylinder,  to  which  a  fine  platinum 
wire  is  fused.  Electrolysis  for  24  hours  with  an  E.M.F.  of  4  volts 
precipitates  the  mercury  quantitatively  even  from  200  c.c.  of  solution. 
The  cathode  is  then  washed  with  water,  alcohol  and  ether,  dried  in  a 
desiccator,  and  thrust  into  a  tube  of  hard  glass  closed  at  one  end.  The 
open  end  of  the  tube  is  drawn  out  to  a  capillary,  into  which  the 
mercury  is  then  distilled.  The  portion  of  tube  containing  the  mercury 
is  now  cut  out  with  a  diamond  and  weighed.  The  mercury  is  then 
driven  oil  by  heat  and  the  tare  of  the  tube  ascertained.  Should  the 
quantity  of  mercury  be  too  small  for  weighing,  it  may  be  dissolved 
from  the  tube  with  nitric  acid  and  estimated  colorimetrically  by  adding 
hydrogen  sulphide.  Test  experiments  with  0*3  mg.  of  mercury  gave 
good  results.  A  trace  of  sulphur  is  generally  found  in  the  capillary, 
but  the  quantity  is,  as  a  rule,  unweighable.  M.  J.  S. 


Estimation  of  Oxide  of  Iron  in  Pyrolusites.  H.  Cormimbceuf 
{Ann.  Chim.  anal.,  1905,  10,  51 — 52). —  The  powdered  ore  is  ignited 
in  a  platinum  crucible  and  then  dissolved  in  hydrochloric  acid.  The 
filtrate  is  partially  neutralised  with  sodium  hydroxide  and  then 
completely  neutralised  with  pure  zinc  oxide,  an  additional  5  grams  of 
which  are  added.  The  precipitate  is  well  washed,  dissolved  in  dilute 
sulphuric  acid,  and  after  reducing  the  iron  to  the  ferrous  state  with 
zinc  the  liquid  is  titrated  with  a  very  weak  standard  solution  of 
potassium  permanganate.  L.  de  K. 

Estimation  of  Tungsten.  Gf.org  von  Knorrf,  ( Ber .,  1905,  38, 
783 — 789.  Compare  Chem,  Ind .,  1905,  28,  2).— When  an  excess  of 
benzidine  hydrochloride  is  added  to  an  aqueous  solution  of  sodium 
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tungstate,  a  flocculent,  amorphous  precipitate  of  benzidine  tungstate  is 
deposited.  The  precipitation  is  quantitative  and  the  precipitate  can  be 
readily  filtered  if  it  is  thrown  down  from  hot  solutions  and  allowed 
to  cool,  or  if  deposited  from  cold  solutions  in  the  presence  of 
alkali  sulphates. 

It  is  advisable  to  wash  the  precipitate  with  dilute  benzidine 
hydrochloride  solution  and  not  with  water.  The  precipitating  solution 
contains  20  grams  of  benzidine  and  25  c.c.  of  concentrated  hydrochloric 
acid  per  litre,  and  the  solution  for  washing  is  made  by  diluting  this 
with  30 — 40  times  its  volume  of  water.  In  all  precipitations,  an  excess 
of  some  20 — 40  per  cent,  of  the  hydrochloride  solution  is  employed. 
The  moist  precipitate  is  ignited  in  a  platinum  crucible  and  the  tungsten 
weighed  as  trioxide. 

In  many  cases,  it  is  necessary  to  fuse  the  tungsten  compound  with 
sodium  carbonate ;  the  fused  mass  is  then  dissolved  in  water,  de¬ 
composed  by  the  gradual  addition  of  hydrochloric  acid  until  acid  to 
methyl-orange,  10  c.c.  of  0*lW-sulphuric  acid  are  then  added,  and  the 
precipitation  completed  as  before. 

Ferrous  salts  do  not  interfere  with  the  precipitation,  but  ferric  salts 
must  not  be  present  as  they  oxidise  the  benzidine ;  a  considerable 
excess  of  free  acid  should  also  be  avoided,  as  under  these  conditions 
the  results  are  low. 

When  tungsten-steel  is  dissolved  in  hydrochloric  or  dilute  sulphuric 
acid  in  the  absence  of  atmospheric  oxygen,  the  whole  of  the  tungsten 
is  left  undissolved  in  the  metallic  state;  this  is  then  ignited,  first  alone, 
then  with  sodium  carbonate,  and  precipitated  as  described  previously. 
It  is  not  advisable  to  ignite  the  metallic  residue  and  weigh  directly  as 
trioxide,  as  small  amounts  of  iron  are  always  present.  J.  J.  S. 

Tin  Analysis.  Ernst  Victor  ( Chem .  Zeit .,  1905,29,  179 — 181). — 
Processes  are  given  for  the  estimation  of  the  impurities  generally 
occurring  in  commercial  tin. 

The  direct  estimation  of  tin  is*  effected  as  follows  :  the  sample  is 
dissolved  in  hydrochloric  acid  with  addition  of  potassium  chlorate  and 
an  aliquot  part  of  the  solution  is  heated  with  a  slight  excess  of 
reduced  iron  or  aluminium.  The  filtrate  then  contains  stannous 
chloride,  which  is  titrated  with  standard  ferric  chloride,  using  as 
indicator  starch  and  a  solution  prepared  as  follows  :  10  grams  of 
potassium  iodide  are  dissolved  in  10  c.c.  of  water  and  10  grams  of 
hydriodic  acid  of  sp.  gr.  1*5,  and  3*3  grams  of  cuprous  iodide  are 
added.  This  solution  should  be  kept  a  few  days  before  using  it ;  a  few 
pieces  of  metallic  copper  may  be  added  to  it,  and  it  should  be  kept  in 
the  dark.  L.  de  K. 

Estimation  of  Zirconium  in  Presence  of  Titanium,  especially 
in  Rocks.  Max  Dittrich  and  It.  Pohl  [(Zeit.  anorg.  Chem .,  1905, 
43,  236 — 241). — The  methods  generally  used  for  estimating  zirconium 
in  presence  of  titanium  are  inaccurate  when  a  small  amount  of  one  of 
those  elements  is  present  in  a  mixture  containing  a  relatively  large 
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amount  of  the  other,  or  when  other  metals  are  present  in  the 
mixture. 

Ammonia  was  added  to  a  mixture  of  ferrous  ammonium  sulphate, 
titanium  nitrate,  and  zirconium  nitrate  to  which  hydrochloric  acid 
and  hydrogen  peroxide  had  been  added.  The  resulting  precipitate 
was  fused  with  potassium  hydrogen  sulphate  and  the  solution  of 
soluble  sulphates  thus  obtained  reduced  by  hydrogen  sulphide.  To  the 
filtered  solution,  tartaric  acid,  ammonia,  and  ammonium  sulphide  were 
added  in  order  to  remove  the  iron  completely.  After  the  tartaric 
acid  had  been  removed,  the  zirconium  and  titanium  were  precipitated 
together,  heated  to  redness,  and  weighed.  This  mixture  was  then  dis¬ 
solved  in  potassium  persulphate  solution  and  the  titanium  estimated 
colorimetrically  after  the  addition  of  sulphuric  acid  and  hydrogen 
peroxide. 

A  mixture  of  titanium  and  zirconium  salts  may  also  be  separated 
from  iron  and  manganese  salts  by  means  of  sodium  acetate. 

A.  McK. 

Us©  of  Organic  Acids  for  the  Precipitation  and  Separation 
of  Thorium  Dioxide  from  Cerium,  Lanthanum,  and  Didymium 
Oxides.  A.  Kolb  and  H.  Ahrle  {Zeit.  angew .  Chem .,  1905,  18, 
92 — 93). — Cinnamic,  benzoic,  and  salicylic  acids,  and  especially  w-nitro- 
benzoic  acid,  are  suitable  for  the  precipitation  of  thorium  salts.  When 
an  aqueous  solution  of  ra-nitrobenzoic  acid  is  added  to  a  neutral  solu¬ 
tion  of  a  thorium  salt,  a  precipitate,  presumably  thorium  m-nitrobenzo- 
ate,  is  formed,  the  precipitation  being  complete  when  aniline  is  present. 
Salts  of  lanthanum  and  didymium  and  cerous  salts  are  not  precipi¬ 
tated  by  m-nitrobenzoic  acid,  whilst  ceric  salts  give  a  yellow  precipi¬ 
tate.  In  order  to  separate  thorium  from  these  other  metals,  it  is 
accordingly  necessary  to  reduce  completely,  by  means  of  hydrogen 
sulphide,  any  ceric  salt  present  before  precipitating  the  thorium. 

A.  McK. 

Estimation  of  Vanadium.  B6ard  ( Ann .  Chim.  anal.,  1905,  10, 
41 — 45). — A  criticism  of  the  various  gravimetric  and  volumetric  pro¬ 
cesses  for  the  estimation  of  vanadium. 

Berzelius'  process  (precipitation  with  ammonium  chloride)  may  be 
rendered  more  accurate  by  adding  to  the  mixture  one-third  of  its 
volume  of  alcohol.  A  new  method  communicated  to  the  author  is  as 
follows  :  the  concentrated  alkaline  solution  containing  vanadic  or 
hypovanadic  acid  is  mixed  with  a  large  excess  of  acetic  acid  and 
precipitated  with  excess  of  nitroso-/?-naphthol.  The  precipitate  is 
washed  with  dilute  acetic  acid  and  cautiously  ignited.  The 
residue  is  then  dissolved  in  ammonium  carbonate,  the  filtrate  is 
evaporated  to  dryness,  and  the  residue  calcined.  It  then  consists  of 
pure  V205.  L.  de  K. 

Estimation  of  Alcohol  in  Aqueous  Solutions  by  the  Freezing 
Point.  Rufus  Gaunt  {Zeit.  anal.  Chem.,  1905,  44,  106 — 108). — 
Below  7  per  cent,  of  alcohol,  the  depression  of  the  freezing  point  is  pro¬ 
portional  to  the  percentage  of  alcohol,  being  on  the  average  0*425°  for 
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each  1  per  cent.  The  estimation  can  be  made  with  a  Beckmann’s 
apparatus  in  less  time  than  is  required  for  finding  the  specific  gravity. 

M.  J.  S. 

Direct  Estimation  of  Glycerol.  Alexis  A.  Shukoff  and  Petek  J. 
Schestakoff  (Zeit.  angew.  Ghent 1905,  18,  294 — 295). — The  solu¬ 
tion,  which  should  contain  about  1  gram  of  glycerol,  is  concentrated  on 
a  water-bath  to  a  syrupy  consistence,  and  then  mixed  with  20  grams 
of  powdered  anhydrous  sodium  sulphate.  This  absorbs  all  the  moist¬ 
ure,  and  the  glycerol  may  then  be  extracted  by  means  of  anhydrous 
acetone  in  a  Soxhlet  apparatus.  After  evaporating  the  acetone,  the 
residual  glycerol  is  dried  at  75 — 80°  to  constant  weight  with  the 
usual  precautions. 

If  the  sample  should  be  alkaline,  it  must  be  slightly  acidified  with 
dilute  sulphuric  acid  and  filtered  if  necessary  ;  the  filtrate  is  then  again 
rendered  slightly  alkaline  with  potassium  carbonate.  Acid  samples 
should  also  be  neutralised.  Samples  which  contain  more  than  40  per 
cent,  of  glycerol  need  not  be  concentrated.  L.  de  K. 

Tribromophenol  Bromide.  Its  Detection  and  Estimation. 

S.  J.  Lloyd  (J.  Amer.  Chem.  Soc .,  1905,  27,  7 — 15.  See  this  vol.,  i, 
277). 

Tollens’  Phloroglucinol  and  Hydrochloric  Acid  Reaction  for 
Pentoses.  Erw.  Pinoff  ( Ber .,  1905,  38,  766 — 771.  Compare 
Tollens,  Abstr.,  1896,  ii,  504). — If  Tollens’  reaction  for  pentoses  is 
carried  out  in  alcoholic  solution  and  the  liquid  then  diluted  with  ether, 
the  absorption  band  is  sharper  and  the  colour  is  stable  in  diffused  light 
for  some  weeks.  If  less  than  1  mol.  of  phloroglucinol  is  added  for  each 
mol.  of  pentose,  the  reaction  solution  exhibits  absorption  bands  in  the 
red  and  blue,  in  addition  to  that  in  the  yellow  parts  of  the  spectrum.  As 
solutions  exhibiting  any  one  or  two  or  all  three  of  these  absorption 
bands  can  be  obtained,  under  certain  conditions,  it  is  probable  that 
each  absorption  band  is  due  to  the  formation  of  a  specific  compound. 

When  a  solution  exhibiting  all  three  bands  is  boiled,  the  band  in 
the  red,  and  on  addition  of  hydrochloric  acid  and  further  boiling,  the 
band  in  the  blue,  disappears,  the  absorption  band  in  the  yellow  gaining 
in  intensity.  G.  Y. 

Estimation  of  Sugar  in  Urine.  Josef  Bilinski  (MonaUh^ 
1905,  20,  133 — 141). — A  4  per  cent,  solution  of  uranium  nitrate  is 
added  to  50  c.c.  of  the  urine  to  be  examined  until  a  drop  of  the 
mixture  colours  powdered  potassium  ferrocyanide  brownish-red  ;  the 
solution  is  then  made  up  to  100  c.c.  with  distilled  water  and  filtered  ; 
with  a  part  of  this  solution,  preliminary  experiments  are  performed  to 
determine  the  approximate  amount  of  sugar  present  in  the  urine,  and 
if  this  is  found  to  be  less  than  0  6  per  cent.,  0*3  gram  of  dextrose  is 
added.  The  solution  is  then  diluted  to  5 — 10  times  its  volume,  and  a 
series  of  portions,  differing  from  each  other  by  0T  c.c.,  are  each  heated 
with  6  c.c.  of  Fehling's  solution  and  2 — 3  drops  of  the  uranium  nitrate 
solution.  When  the  amount  of  sugar  present  is  equivalent  to  the 
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Fehling’s  solution,  the  upper  layer  of  the  liquid  after  heating  is 
yellow,  and  the  precipitate  is  yellow  or  red,  whilst  the  experiment 
with  0  1  c.c.  more  of  the  urine  solution  shows  a  green  liquid  over  a 
green  or  dark  red  precipitate.  G.  Y. 

Detection  and  Estimation  of  Small  Quantities  of  Maltose 
in  the  Presence  of  Dextrose.  Julian  L.  Baker  and  William  D. 
Dick  (Analyst,  1905,  30,  79 — 83). — The  authors  find  that  Grim- 
bert’s  method  (Abstr.,  1903,  ii,  338)  for  removing  the  subsidiary 
products  of  the  osazone  reaction  by  benzene  fails  to  give  satisfactory 
results  owing  to  the  solubility  of  impure  maltosazone.  Cold  5  per  cent, 
aqueous  acetone  removes  most  of  the  impurities  without  dissolving  the 
maltosazone,  but  by  depending  on  the  osazone  reaction  alone,  it  is 
impossible  to  detect  less  than  15  per  cent,  of  maltose  in  mixtures  of 
this  sugar  and  dextrose.  Untrustworthy  results  are  also  obtained 
when  20  per  cent,  acetone  is  employed. 

Small  quantities  of  maltose  may,  however,  be  estimated  with  a  fair 
degree  of  accuracy  by  taking  the  reducing  power  before  and  after 
inversion  under  standard  conditions,  which  are  given.  The  difference 
in  reducing  power  may  be  due  to  maltose,  and  to  confirm  this  the 
solution  of  the  mixed  sugars  is  fermented  with  Saccharomyces 
Marxianus ,  which  ferments  the  dextrose  but  not  the  maltose.  A  fall 
in  the  specific  rotatory  power  and  a  rise  in  the  reducing  power  give 
additional  evidence  of  the  presence  of  maltose.  The  fermented  solu¬ 
tion  may  also  be  treated  with  phenylhydrazine  acetate  in  the  usual 
way  and  the  osazone  formed  identified  as  maltosazone  by  its  micro¬ 
scopical  appearance  and  melting  point.  Dextrinous  substances,  if 
present,  must  be  removed  by  repeated  precipitations  with  alcohol,  or 
mixtures  of  alcohol  and  acetone,  before  the  inversion  and  fermenta¬ 
tion.  W.  P.  S. 

Analysis  of  Refined  Molasses  containing  Reducing  Sugars. 

Henri  Pellet  ( Chern .  Centr.,  1905,  i,  300  ;  from  Bull.  Assoc.  Chim. 
Suer,  et  Dist.,  22,  373 — 374). — The  process  given  by  the  author  for 
the  estimation  of  crystallisable  sugar,  reducing  sugars,  and  dry 
residue  is  also  suitable  for  the  analysis  of  molasses  from  sugar 
refineries  and  for  mixtures  of  cane-sugar  and  beet-sugar  molasses. 
In  all  cases,  the  polarisation  should  be  taken  both  before  and  after 
inversion.  L.  de  K. 

Estimation  of  Reducing  Substances  in  Beet- Juice.  Henri 
Pellet  and  L.  Pellet  ( Chem .  Centr .,  1905,  i,  300 — 301  ;  from 
Bull.  Assoc.  Chim.  Suer,  et  List .,  22,  374 — 378). — From  20  to  50  c.c. 
of  the  solution,  which  should  not  contain  more  than  3  grams  of 
reducing  sugar  per  litre,  are  mixed  with  an  equal  volume  of  Fehling's 
solution  and  heated  in  the  water-bath  to  87°  ;  after  heating  for  another 
3  minutes,  the  liquid  is  diluted  with  half  its  volume  of  cold  water,  and 
the  cuprous  oxide  is  collected  on  a  filter,  washed  with  boiling  water 
until  free  from  alkalinity,  heated  in  a  mu  file,  and  weighed  as  oxide. 
This,  multiplied  by  0'453,  —  reducing  sugars.  Large  amounts  of 
cupric  oxide  are  better  estimated  by  titration  with  stannous  chloride 
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instead  of  by  weighing.  If  possible,  the  use  of  lead  acetate  in  order 
to  clarify  the  solution  should  be  avoided.  If  much  calcium  is  present 
in  the  liquid,  this  may  be  removed  by  the  judicious  addition  of  sodium 
carbonate.  L.  de  K. 

Determination  of  the  Decomposition- Velocity  of  Nitro¬ 
cellulose.  Paul  Obermuller  ( Ghem .  Centr .,  1905,  i,  472 — 473; 
from  Mitt.  Berl.  Bezirksver.  Verein  Deutscher  Cheniilcer ,  11/10,  1904). — 
About  2  grams  of  the  sample,  from  which  the  greater  portion  of  the 
moisture  has  been  removed  by  pressure,  are  heated  in  a  small  weighed 
tube  placed  in  a  calcium  chloride  bath,  heated  at  140°,  and  connected 
with  a  mercury  manometer  and  a  special  vacuum  apparatus.  After 
about  10  minutes,  when  the  remaining  water  has  evaporated,  the  con¬ 
nection  with  the  pump  is  broken  off  and  every  15  minutes  the 
pressure  is  recorded  of  the  gases  given  off  owing  to  decomposition. 
Finally,  the  tube  is  reweighed  and  the  results  are  calculated  on  one 
gram  of  the  heated  substance. 

A  specimen  of  good  gun-cotton  caused  a  pressure  of  19,  41,  6G,  and 
95  mm.  in  15,  30,  45,  and  60  minutes  respectively.  In  the  case  of  a 
sample  of  collodion  wool,  the  pressures  amounted  to  15,  31,  51,  and 
75  mm.  respectively.  L.  de  K. 

Source  of  Error  in  the  Estimation  of  Acetone  by  the  Iodo¬ 
form  Process.  Wiliielm  Vaubel  and  0.  Scheuer  (Zeit.  angeiv . 
Chem .,  1905,  18,  214 — 215). — Messinger  estimates  the  amount  of 
acetone  by  adding  potassium  hydroxide  and  then  an  excess  of  standard 
iodine  solution,  which  causes  its  conversion  into  iodoform.  The  excess 
of  iodine  is  then  titrated  by  acidifying  with  dilute  sulphuric  acid  and 
titration  with  thiosulphate. 

The  authors  state  that  the  process  gives  satisfactory  results  provided 
the  iodine  is  not  titrated  with  thiosulphate,  but  with  standard 
arsenious  acid  in  the  presence  of  an  alkali  hydrogen  carbonate. 

L.  de  K. 

Formic  Acid  and  its  Volumetric  Estimation.  Erwin  Rurr 
(Arclt.  Pharm .,  1905,  243,  69 — 73). — The  officinal  formic  acid  of  the 
German  pharmacopoeia  can  be  prepared  from  the  commercial  acid, 
which  is  now  manufactured  in  a  state  of  considerable  purity  by  the 
action  of  carbon  monoxide  under  pressure  on  powdered  sodium  hydr¬ 
oxide,  <fec.  This  is  allowed  to  remain  for  a  day  with  a  little  litharge 
(1  gram  per  litre),  being  shaken  frequently ;  it  is  then  distilled  :  this 
is  to  remove  hydrochloric  acid.  The  distillate  is  diluted  to  the  sp.  gr. 
1*063,  allowed  to  remain  1  to  li  days,  and  then  filtered  from  the 
slight  deposit  (of  sulphur  ?). 

For  the  volumetric  estimation,  a  hypobromite  solution  is  prepared 
by  dissolving  15  grams  of  sodium  hydroxide  (pure  by  alcohol)  in  about 
450  c.c.  of  water  in  a  500  c.c.  flask,  allowing  to  cool,  adding  5  c.c.  of 
bromine,  shaking  until  this  has  dissolved,  and  diluting  to  the  mark. 
This  solution  is  standardised  by  diluting  5  c.c.  in  a  stoppered  bottle 
with  50 — 75  c.c.  of  water,  adding  20  c.c.  of  10  per  cent,  hydrochloric 
acid,  and,  immediately  after  this,  1  gram  of  iodine  ;  after  1 — 2  minutes, 
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the  iodine  liberated  is  titrated  with  A/10  thiosulphate.  The  hypo- 
bromite  solution  keeps  well  in  a  closely-stoppered  bottle  in  the  dark  ; 
after  three  months,  no  appreciable  change  in  strength  occurred.  For  the 
actual  estimation,  a  suitable  volume  of  this  solution  is  diluted  in  a 
stoppered  bottle  to  70 — 100  c.c. ;  a  measured  quantity  of  the  formic  acid 
is  added,  sufficient  to  reduce  about  half  of  the  hypobromite ;  dilute  hydro¬ 
chloric  acid  is  added  drop  by  drop  until  the  yellow  colour  of  bromine  is 
just  permanent  where  the  drop  falls  in,  and  the  whole  is  allowed  to 
remain  half  an  hour  in  the  dark.  Then  1  gram  of  potassium  iodide  and 
10 — 20  c.c.  of  dilute  hydrochloric  acid  are  added,  and  the  iodine 
liberated  is  titrated  with  Nj  10  thiosulphate.  The  difference  between 
the  volume  of  thiosulphate  solution  now  used  and  that  equivalent 
to  the  amount  of  hypobromite  solution  taken  measures  the  amount 
of  formic  acid  ;  1  c.c.  =  0'0023  gram  H*C02H.  Error  -0J2to  +0*2 
per  cent,  of  the  whole,  when  11  c.c.  is  the  measure  of  tho  formic  acid. 

C.  F.  B. 

Detection  of  Foreign  Oils  in  Nut  Oil.  J.  Bellier  (Ann. 
Chirn.  anal.,  1905,  10,  52 — 59). — Into  two  test-tubes  are  introduced 
respectively  1  c.c.  of  pure  nut  oil  and  1  c.c.  of  the  suspected  sample. 
Five  c.c.  of  alcoholic  potassium  hydroxide  (16  grams  in  100  c.c.)  are 
added,  and  the  tubes  are  heated  nearly  to  boiling  until  the  fat  has 
dissolved.  After  closing  the  tubes,  they  are  placed  for  half  an  hour 
in  water  at  70°  and  then  mixed  with  a  previously  ascertained  quantity 
of  acid  (1  vol.  glacial  acetic  acid,  3  vols.  of  water)  sufficient  to 
neutralise  the  alkali.  The  tubes  are  then  again  corked  and  placed  in 
water  at  17 — 19°  and  shaken  frequently. 

Pure  nut  oil  hardly  gives  a  precipitate,  but  poppy-seed  oil,  if  not 
present  in  too  small  amount,  causes  an  abundant  deposit.  Other  oils, 
such  as  plive,  sesame,  cotton,  pea-nut,  linseed,  colza,  and  rape  seed, 
often  cause  such  a  deposit  that  the  whole  mass  appears  solid. 

L.  DE  K. 

Detection  of  Saccharin  in  Wine.  Ed.  MacKay  Chace  ( J . 
Amer.  Chem.  Soc .,  1904,  26,  1627 — 1630). — Fifty  c.c.  of  the  wine  are 
extracted  in  the  usual  manner  with  ether  and  with  light  petroleum  of 
low  boiling  point,  and  the  extracted  matter,  after  evaporation  of  the 
ether,  is  again  extracted  with  light  petroleum.  This  extract  is  re¬ 
turned  to  the  dish  containing  the  residue  from  the  extraction  with 
light  petroleum,  and,  after  diluting  to  10  c.c.,  1  c.c.  of  dilute  sulphuric 
acid  (1  :  2)  is  added  and  the  mixture  heated  to  boiling.  If  salicylic 
acid  should  be  present,  an  excess  of  a  5  per  cent,  solution  of  potassium 
permanganate  is  added  and  the  boiling  continued  for  one  minute, 
but  in  the  absence  of  this  acid  there  is  no  need  for  further  boiling. 
A  small  piece  of  sodium  hydroxide  is  now  added,  the  filtrate  is 
evaporated  to  dryness  in  a  silver  dish,  and  the  residue  heated  for  20 
minutes  at  210 — 215°.  This  converts  any  saccharin  into  salicylic  acid, 
which  is  then  tested  for  as  usual.  L.  de  K. 
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Refractive  Indices  of  the  Elements.  Clive  Cuthbertson  {Phil. 
Trans.,  1905,  A.  204,  323 — 349). — Details  are  given  of  work  already 
described  (this  vol.,  ii,  129).  J.  C.  P. 

Ultra-violet  Absorption  of  Organic  Dyes.  Paul  Kruss  {Zeit. 
physikal.  Chem .,  1905,  51,  257 — 296). — The  main  classes  of  substances 
investigated  by  the  author  are  the  azo-compounds,  the  derivatives  of 
triphenylmethane,  and  the  components  of  the  azo-dyes.  Details  are 
given  of  the  absorption  spectra,  and  the  paper  is  illustrated  by  a 
number  of  plates.  The  solvents  used  were  water  and  ethyl  alcohol ; 
in  some  cases,  strong  sulphuric  acid  also  was  employed.  The  colourless 
bases  and  components  of  the  dyes  are  all  characterised  by  marked 
ultra-violet  absorption  bands.  The  intensity  and  breadth  of  the 
absorption  bands  of  the  various  dyes  are,  in  general,  less  in  the  ultra¬ 
violet  than  in  the  visible  part  of  the  spectrum.  The  ultra-violet 
absorption  of  one  group  of  dyes  is  characteristically  different  from  that 
of  another  group  ;  within  a  given  group,  the  general  character  of  the 
absorption  remains  the  same,  constitutional  differences  being  revealed 
by  a  greater  or  smaller  displacement  of  the  absorption  bands.  It  is 
thus  possible  in  many  cases  to  settle  the  group  to  which  a  dye  belongs 
by  examining  a  photograph  of  its  absorption  spectrum.  In  the  case 
of  the  azo-dyes,  introduction  of  methyl  groups  in  the  aniline  part  of 
the  molecule  has  but  slight  influence  on  the  position  of  the  absorption 
bands ;  substitution,  however,  in  the  naphthalene  part  of  the  molecule 
has  a  much  greater  effect  on  the  character  of  the  ultra-violet  absorption, 
and  the  magnitude  of  the  effect  depends  on  the  position  of  the  sub¬ 
stituent  group.  It  is  not  permissible  to  study  the  absorption  of  azo¬ 
dyes  in  concentrated  sulphuric  acid  solution,  for  the  latter  exerts  more 
than  a  merely  solvent  action  except  when  the  dyes  are  already  sul- 
phonated.  The  author’s  work  confirms  the  view  that  ultra-violet 
absorption  increases  with  the  number  of  double  bonds  in  the  molecule. 
The  fastness  to  light  of  the  dyes  is  no  doubt  intimately  connected  with 
the  ultra-violet  absorption,  but  to  deduce  the  relative  fastness  from  the 
amount  of  absorption  is  permissible  only  with  dyes  of  similar  consti¬ 
tution  ;  it  is  not  always  the  dye  showing  the  strongest  ultra-violet 
absorption  which  bleaches  most  rapidly  in  sunlight,  as  may  be  shown 
especially  in  the  case  of  the  azo-dyes. 

The  paper  contains  a  review  of  the  work  previously  done  on  the 
absorption  spectra  of  organic  dyes.  J.  C.  P. 

Phosphorescence  caused  by  the  Beta  and  Gamma  Rays  of 
Radium.  Parts  I  and  II.  George  T.  Beilby  (Proc.  Roy .  Soc.,  1905, 
74,  506 — 510,  511 — 518). — When  canary-yellow  crystals  of  barium 
platinocyanide  are  placed  on  the  mica  cover  of  a  cell  containing  radium 
bromide,  the  colour  changes  from  yellow  to  red,  and  the  phosphorescence 
falls  rapidly  to  about  1/1 2th  of  its  original  value;  further,  the  phos- 
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phorescence  of  the  reddened  crystals  ceases  immediately  on  their  removal 
from  the  action  of  the  rays.  The  original  yellow  colour  and  phos¬ 
phorescent  value  are  restored  completely  by  recrystallisation  of  the 
red  crystals  ;  the  restoration  is  not  effected  by  exposure  to  sunlight,  as 
stated  by  some  observers.  It  is  shown  that  the  reduction  of  the  phos¬ 
phorescent  value  accompanying  the  change  from  yellow  to  red  is  not 
due  to  chemical  decomposition  or  to  loss  of  water  of  crystallisation, 
and  the  author  propounds  the  view  that  it  is  associated  with  a  change 
from  the  crystalline  to  the  amorphous  condition  (compare  Abstr., 
1904,  ii,  647),  a  view  supported  by  his  experiments.  Thus  the 
colour  change  and  the  reduction  of  phosphorescent  value  may  be 
brought  about  simply  by  bruising  and  flowing  the  yellow  crystals  on  a 
glass  plate.  The  amorphous  product  obtained  in  this  way  and  the  red¬ 
dened  crystals  obtained  by  the  action  of  the  /?-rays  are  both  reconverted 
on  heating  into  the  yellow  state,  and  the  phosphorescent  value  is  raised 
in  both  cases. 

Very  often,  as  with  barium  platinocyanide,  phosphorescent  phenomena 
may  be  attributed  to  physical  changes.  The  molecular  movement 
required  to  bring  about  these  changes  may  be  produced  by  heat,  by 
mechanically  applied  stress,  or  by  radiant  energy.  Other  types  of 
phosphorescence  are  distinguished  by  their  appearance  in  three  stages  : 
primary,  secondary,  and  revived  phosphorescence  :  primary  phos¬ 
phorescence  is  the  luminescence  produced  under  the  direct  influence 
of  a  stimulus ;  secondary  phosphorescence  is  the  luminescence  which 
continues  after  the  direct  stimulation  has  ceased ;  revived  phosphor¬ 
escence  is  the  luminescence  revived  by  heat  after  the  secondary  phos¬ 
phorescence  has  diminished  or  ceased  altogether.  In  cases  where 
secondary  or  revived  phosphorescence  is  observed,  the  effects  must  be 
referred  to  the  play  of  chemical  affinity.  The  author  has  studied  the 
action  of  the  (3-  and  y-rays  on  rock  crystal,  calcspar,  potash  glass, 
flint  glass,  potassium  iodide,  bromide,  and  chloride,  specially  in  refer¬ 
ence  to  the  colour  changes  produced,  and  the  secondary  and  revived 
phosphorescence.  The  observed  phenomena  support  the  view  that 
when  solids  are  exposed  to  the  f3-  or  cathode-rays  a  sort  of  electrolysis 
takes  place,  that  the  products  of  electrolytic  dissociation  are  insulated 
or  partly  insulated  from  each  other  by  the  neutral  molecules,  as  in  a 
viscous  electrolyte,  and  that  it  is  the  breaking  down  of  this  insulation 
and  the  recombination  of  the  ions  which  causes  revived  phosphorescence. 
Additional  experiments  at  —100°  confirm  the  view  that  a  low  tempera¬ 
ture  increases  the  insulating  power  of  the  molecules,  enabling  some  sub¬ 
stances  (for  example,  barium  platinocyanide)  to  store  chemical  energy 
which  are  unable  to  do  so  at  all  at  higher  temperatures,  and  increasing 
the  storage  capacity  of  others  (for  example,  potassium  chloride  and 
bromide).  J.  C.  P. 

Theory  of  Photographic  Processes.  Chemical  Dynamics  of 
Development.  S.  E.  Sheppard  and  C.  E.  Kenneth  Mees  ( Proc .  Roy . 
jSoc.j  1905,  74,  447 — 473). — The  authors’  results  are  summarised  as 
follows  :  if  T  is  thei optical  transparency  of  the  silver  deposited  in  photo¬ 
graphic  processes,  then  the  density  D  (which  =  -  lo gT)  is  accurately 
proportional  to  the  mass  of  silver.  From  considerations  of  the  growth 
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of  the  density  during  development  and  of  the  theory  of  heterogeneous  re¬ 
actions,  the  equation  Xjt.logD^  j{D<X)  -D)  —  K  is  deduced,  and  the 
experimental  results  are  in  harmony  with  this  formula.  The  velocity  of 
development,  as  measured  by  the  constant  K ,  is  directly  proportional 
to  the  concentration  of  the  reducer,  is  affected  by  the  age  and  condition 
of  the  plate,  and  is  reduced  by  the  addition  of  soluble  bromides,  not, 
however,  in  the  proportion  which  would  occur  if  the  velocity  of  the 

4* -  “ 

chemical  reaction  Ag  -f  R  =  Ag(met.)  -I-  It  alone  were  measured.  It 
thus  appears  that  the  velocity  of  development  depends  mainly  on  the 
rate  of  diffusion  to  the  affected  haloid.  The  law  of  constant  density- 
ratios  due  to  varying  exposures,  doduced  from  the  above  theory,  is 
experimentally  confirmed.  The  development-factor  y  in  the  sensito- 
metry  equation  D  —  y(lo gE/i)  is  governed  by  the  same  laws  as  a  single 
density.  Methods  for  calculating  and  controlling  y  are  given,  by  means 
of  the  equation  l/Llogy^  /(yoo  —  y)-- A.  By  means  of  this  expression, 
the  velocities  with  ferrous  oxalate,  fluoride,  and  citrate  were  compared, 
the  relative  values  of  A  being  in  Nj  10  concentration  0*0487,  0*003,  and 
0*001.  J.  C.  P. 

Photographic  Activity  of  Ozone.  Karl  Schaum  ( Chem . 
Centr.,  1905,  i,  580;  from  PhysiJcal.  Zeit.,  6,  73 — 74). — The  variable 
sensitiveness  of  gelatin  plates  to  ozonised  oxygen,  when  hydrogen 
peroxide  is  absent,  is  due  to  differences  in  the  quality  of  the  gelatin. 

G.  D.  L. 

Spontaneous  Action  of  Metals  on  Sensitive  Films  of  Photo¬ 
graphic  Plates  without  Direct  Contact.  Georg  W.  A.  Kahlbaum 
and  Max  Steffens  {Chem.  Centr .,  1905,  i,  579;  from  PhysiJcal.  Zeit ., 
6,  53 — 60). — Metallic  plates,  whether  submitted  or  not  to  radium  or 
X-rays,  act  on  photographic  plates.  Zinc  and  aluminium  plates,  acting 
on  a  plate  placed  above  them,  lose  this  power  after  exposure  to  X-rays, 
but  act  on  a  plate  placed  below  as  before ;  moisture  and  heat  modify 
the  intensity  of  the  action.  Actinoautography  appears  to  result  from 
heavy  emanations.  Zinc  and  seemingly  aluminium  and  the  radioactive 
uranium  give  images  on  plates  placed  both  above  and  below,  the 
other  metals  giving  images  only  on  those  placed  below  them. 

G.  D.  L. 

Origin  of  Radium.  Bertram  B.  Boltwood  {Phil.  Mag.,  1905, 
[vi],  9,  599 — 613.  Compare  Abstr.,  1904,  i i,  666). — The  general 
method  of  investigation  previously  employed  {loc.  cit.)  has  been  ex¬ 
tended  to  twenty-two  different  samples,  comprising  twelve  distinct 
mineral  species.  It  is  found,  in  harmony  with  the  earlier  work, 
that  the  quantities  of  uranium  and  radium  occurring  together 
are  directly  proportional.  The  only  possible  conclusion  is  that 
uranium  is  the  parent  of  radium.  The  participation  of  thorium 
in  the  production  of  radium  is  excluded  by  the  fact  that  the 
radium-uranium  ratio  is  independent  of  the  percentage  of  thorium  in 
the  minerals.  It  is  highly  probable,  as  suggested  by  Rutherford, 
that  intermediate  stages  exist  between  the  uranium  atom  and  the 
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radium  atom.  The  persistent  appearance  of  lead  as  a  constituent  of 
uranium-radium  minerals  may  indicate  that  this  element  is  one  of  the 
final  disintegration  products  of  uranium.  The  only  mineral  examined 
by  the  author  which  was  found  practically  free  from  lead  was  a  sample 
of  uranophane  from  North  Carolina.  This  is  geologically  the  youngest 
of  the  minerals  examined,  and  it  would  naturally  contain  very  little 
lead  if  this  element  was  a  final  disintegration  product. 

The  author’s  experiments  show  that  monazite  from  various  sources 
contains  0*3 — 0'4  per  cent,  of  uranium.  The  presence  of  notable 
quantities  of  uranium  and  radium  in  monazite  explains  the  accumula¬ 
tion  of  helium  in  this  mineral,  for  monazite  is  geologically  very  old, 
and  the  production  of  helium  through  radium  from  uranium  has 
doubtless  been  going  on  for  countless  ages.  J.  C.  P. 

Radiation  from  Hydrogen  Peroxide.  J.  Precht  and 
C.  Otsuki  (Chem.  Centr .,  1905,  i,  653;  from  Ber .  Deut.  phys.  Ges.,  3, 
53 — 56). — The  permeability  of  various  substances  for  the  radiations 
from  hydrogen  peroxide  was  tested  photographically  and  chemically 
by  means  of  gelatin  plates  containing  titanium  dioxide  in  sulphuric 
acid.  Gelatin,  celluloid,  paper,  and  Canada  balsam  are  penetrated, 
paraffin,  ebonite,  glass,  and  metals  (including  aluminium)  are  not. 

A  strong  cui  rent  of  air  does  not  prevent  some  hydrogen  peroxide  from 
reaching  the  plate,  and  the  effect  of  varying  the  concentration  of  the 
peroxide  is  in  accordance  with  the  law  of  vaporisation  of  binary 
liquid  mixtures.  The  phenomena  are  due  to  volatilisation  of  the 
peroxide,  and  not  to  radiation  as  supposed  by  Graetz  ( Physikal .  Zeit., 
5,  698).  G.  D.  L. 

Radiation  from  Ordinary  Materials.  Norman  R.  Campbell 
(Phil.  Mag.,  1905,  [vi],  9,  531 — 544). — The  author  has  measured  the 
spontaneous  saturation  current  (or  “leak”)  through  vessels  of  various 
forms  and  materials.  It  appears  that  the  influence  which  the  walls  of 
a  containing  vessel  exert  on  the  spontaneous  ionisation  of  the  enclosed 
air  is  due  to  a  radiation  proceeding  from  the  walls.  Part  of  this 
radiation  from  certain  materials,  such  as  tin,  zinc,  graphite,  and 
platinum,  is  analogous  to  the  secondary  radiation  excited  by  Rontgen 
and  other  rays.  The  absorption-coefficient  of  air  for  the  radiation  is 
comparable  with  that  of  air  for  the  a-radium  rays,  and  is  different  for 
different  materials.  Hence  the  radiation  is  not  likely  to  be  due  to  radio¬ 
active  impurities,  but  is  probably  an  inherent  property  of  the  material. 
There  is  no  evidence  of  rays  from  ordinary  materials  of  a  penetrating 
power  considerably  greater  than  that  of  the  a-rays  from  radioactive 
elements.  J.  C.  P. 

Radioactivity  and  Chemical  Change.  Norman  R.  Campbell 
(Phil.  Mag.,  1905,  [vi],  9,  545 — 549). — When  a  chemical  reaction 
takes  place  in  contact  with  the  outside  of  a  vessel,  there  is,  in  general, 
a  change  in  the  spontaneous  leak  within  the  vessel.  This  has  been 
regarded  by  some  investigators  as  evidence  that  chemical  change  is 
accompanied  by  radioactivity,  but  the  author  shows  that  the  pheno¬ 
menon  is  due  to  the  heating  of  the  walls  of  the  vessel.  Chemical 
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actions  which  develop  heat  sometimes  cause  au  increase  and  sometimes 
a  decrease  in  the  leak,  but  the  sign  of  the  change  is  the  same  as  that 
of  the  change  due  to  heat.  Chemical  reactions  which  are  accompanied 
by  the  evolution  of  gases  cause  an  increase  in  the  leak,  but  this  in¬ 
crease  is  more  readily  explained  by  the  ionisation  of  the  gases  than  by 
a  process  of  ray-emission.  J.  C.  P. 

Heat  Actions  of  Radium  Bromide,  Naphthalene,  and 
Camphor.  N.  A.  Hesehus  (J.  Russ.  Phys.  Chem .  Soc.f  1905,  37, 
ii,  1 — 9). — The  actions  of  naphthalene  and  camphor  on  both  ordinary 
and  electric  thermometers  are  similar  to  that  of  radium,  but  only 
about  one-third  as  strong.  These  observations  confirm  the  conclusion 
already  drawn  from  previous  experiments  made  by  the  author  and  by 
Georgiewsky  (J.  Russ.  Phys.  Chem.  Soc.,  1903),  namely,  that  the  rise 
of  temperature  indicated  is  due  mainly  to  the  absorption  of  the 
radium  emanations  by  the  thermometers  themselves.  T.  H.  P. 

Ionisation  produced  between  Parallel  Plates  by  Radium 
Emanation.  William  Duane  (Compt.  vend.>  1905,  140,  786 — 788). — 
Air  containing  radium  emanation  was  introduced  into  a  chamber  con¬ 
taining  two  parallel  plates  and  the  ionisation  current  between  the 
plates  for  a  considerable  difference  of  potential  was  determined  :  (1) 
immediately  after  the  introduction  of  the  emanation,  (2)  three  hours 
later,  and  (3)  half  an  hour  after  the  emanation  had  been  removed  by 
a  current  of  air.  In  the  first  case,  the  observed  current  is  due  to  the 
emanation,  in  the  second,  to  the  sum  of  the  effects  of  the  emanation 
and  of  the  imparted  activity,  and  in  the  third  case  to  the  third  sub¬ 
stance  C  of  the  imparted  activity.  Formulae  are  given  showing  the 
dependence  of  the  current  on  the  distance  between  the  electrode  plates 
in  each  of  the  three  cases. 

Assuming  that  the  charge  on  an  ion  is  3  x  10  “ 10  electrostatic  units, 
the  maximum  number  of  ions  of  each  sign  produced  by  unit  quantity 
of  the  emanation  per  second  is  2*1  x  109.  It  is  also  calculated  that  the 
energy  involved  in  the  production  of  the  emanation  from  radium 
bromide  corresponds  with  about  one-twentieth  of  the  total  heat  dis¬ 
engaged  by  the  radium  salt,  and  further  that  14,500  ions  of  each  sign 
are  produced  in  the  destruction  of  a  molecule  of  emanation. 

H.  M.  D. 

Photoelectric  Phenomena  exhibited  by  Moist  Silver  Iodide. 

Hermann  Scholl  ( Ann .  Physik ,  1905,  [iv],  16,  193—237,  417 — 463). 
— Silver  iodide  which  is  immersed  in  aqueous  salt  solutions  and  exposed 
to  light  undergoes,  especially  in  presence  of  free  iodine,  a  process  of 
dissociation  which  produces  the  ions  of  silver  iodide  and  probably  also 
negative  electrons.  The  latter  are  much  more  mobile  in  the  solid 
silver  iodide  than  electrolytic  ions,  and  impart  metallic  conductivity 
to  the  silver  iodide.  The  dissociation  process  referred  to  is  induced 
by  light  of  all  wave-lengths,  but  t b ©  extent  to  which  it  takes  place 
runs  parallel  with  the  absorptive  power  of  the  silver  iodide.  The 
author's  experiments  indicate  also  that  the  action  of  light  results  in 
the  production  of  a  new  substance  from  silver  iodide,  the  production, 


298 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


however,  being  unaccompanied  by  the  liberation  or  absorption  of  free 
iodine.  This  substance  also  is  photoelectrically  sensitive,  is  unstable, 
and  is  therefore  formed  only  up  to  a  certain  equilibrium  concentration, 
which  depends  on  the  intensity  and  colour  of  the  illumination. 

J.  C.  P. 

Electrical  Conductivity  and  other  Properties  of  Sodium 
Hydroxide  in  Aqueous  Solution  as  elucidating  the  Mechan¬ 
ism  of  Conduction.  William  R.  Bousfield  and  Thomas  M.  Lowry 
{Phil.  Trans.,  1905,  A,  204,  253 — 322). — A  full  account  of  work  that 
has  been  described  previously  (this  vol.,  ii,  135).  J.  C.  P. 

Electrical  Conductivity  of  Liquid  Ammonia  Solutions.  II. 

Edward  C.  Franklin  and  Charles  A.  Kraus  (/.  Amer.  Chem.  Soc., 
1905,  27,  191 — 222.  Compare  Abstr.,  1900,  ii,  382). — In  continua¬ 
tion  of  the  work  on  this  subject,  the  investigation  has  been  extended 
to  the  following  substances  :  formamide,  chloroacetamide,  cyanoacet- 
amide,  phenylacetamide,  benzamide,  thiobenzamide,  phthalimide, 
cyanamide,  sulpbamide,  nitroamide,  methylnitroamine,  nitroguanidine, 
urethane,  ammonium  nitrourethane,  mercury  succinimide,  sodium 
nitromethane,  tetranitromethane,  trinitrobenzene,  trinitroaniline, 
aurous  cyanide  and  the  cyanides  of  potassium,  mercury,  silver,  and 
zinc,  nitrates  of  lithium,  sodium,  potassium,  thallium,  silver,  and 
barium,  chlorides  of  sodium  and  ammonium,  bromides  of  sodium  and 
ammonium,  iodides  of  sodium,  ammonium,  and  silver,  hydrochlorides 
of  ethylamine  and  diethylamine,  and  water. 

The  results  of  the  experiments  are  tabulated  and  are  also  plotted  as 
curves.  The  specific  conductivity  of  liquid  ammonia  at  its  boiling 
point  is  below  0*01  x  10  ~6  Kohlrausch  units.  The  amides  are,  in 
most  cases,  readily  soluble  in  liquid  ammonia,  and  whilst  those  of  the 
weaker  acids  have  a  low  conductivity,  those  of  the  stronger  acids  are 
good  conductors ;  thus  a  solution  of  carbamide  is  scarcely  capable  of 
conducting  the  current  at  all,  that  of  formamide  conducts  much  better, 
and  those  of  the  amides  of  the  strong  sul phonic  acids  and  of  nitric 
and  sulphuric  acids  are  excellent  conductors.  As  stated  in  the  previous 
paper,  the  nitro-compounds  of  both  aliphatic  and  aromatic  hydro¬ 
carbons  are  generally  readily  soluble  in  liquid  ammonia,  forming 
solutions  which  conduct  well.  Nitromethane  unites  with  ammonia  at 
—  33°  to  form  two  crystalline  additive  compounds ,  CH3*N02,2NH3 
and  CH3*N02,NH3,  both  of  which  lose  their  ammonia  at  the  ordinary 
temperature  and  pressure.  Tetranitromethane  yields  an  additive 
compound ,  C(N02)4,NH3,  but  is  decomposed  by  excess  of  ammonia 
with  formation  of  ammonium  trinitromethane,  CH(N02)3,NH3,  which 
dissolves  very  easily  in  liquid  ammonia  to  form  a  solution  of  good 
conductivity.  The  stronger  solutions  of  cyanoacetamide  and  the 
cyanides  of  the  heavy  metals  in  liquid  ammonia  exhibit  a  decrease  of 
molecular  conductivity  with  increasing  dilution ;  as  the  dilution  is 
further  increased,  the  conductivity  passes  through  a  minimum  and 
then  gradually  rises.  The  salts  of  univalent  metals  with  univalent 
acid  radicles  show  a  great  variation  in  conductivity  and  degree  of 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


299 


ionisation  with  the  dilution.  The  behaviour  of  solutions  of  these  salts 
in  liquid  ammonia  is  compared  with  the  behaviour  of  their  aqueous 
solutions.  E.  G. 

Anodic  Decomposition  during  the  Electrolysis  of  Certain 
Thallium,  Bismuth,  and  Silver  Salts.  Margrete  Bose  (Zeit. 
anorg.  Chem .,  1905,  44,  237 — 266). — The  products  of  decomposition  at 
the  anode  during  the  electrolysis  of  aqueous  solutions  of  certain 
thallium,  bismuth,  and  silver  salts  have  been  investigated.  The  electro¬ 
lysis  was  conducted  in  each  case  at  the  ordinary  temperature,  and  with 
electrodes  which  were  not  attacked. 

The  anodic  decomposition  curves  for  thallium  nitrate  exhibit  two 
decomposition  points,  of  which  the  higher,  corresponding  with  1'428 
volts,  indicates  the  formation  of  the  oxide  T1203,  whilst  the  lower, 
corresponding  with  1*08  volts,  also  indicates  the  formation  of  another 
oxide,  which  was  formed  in  small  amount  only.  The  curves  for 
thallium  sulphate  exhibit  the  higher  decomposition  point  only,  thus 
indicating  the  formation  of  the  oxide  T1203.  A  characteristic,  momen¬ 
tary  separation  of  hydroxide  was  observed  in  the  liquid  whenever  a 
definite  tension  had  been  exceeded.  The  anodic  curves  for  bismuth 
nitrate  solutions  exhibit  a  decomposition  point  corresponding  with 
1*86  volts,  whilst  a  bright  yellow  oxide,  probably  Bi203,  is  produced. 
At  higher  tensions,  ozonised  oxygen  is  evolved  in  considerable  amount 
from  the  surface  of  the  bismuth  oxide.  The  curves  for  silver  nitrate 
and  for  silver  sulphate  show  a  very  sharp  decomposition  point,  corre¬ 
sponding  with  1*573  and  1*53  volts  respectively.  The  difference 
between  the  positions  of  these  two  points  is  interpreted  as  with  the 
thallium  salts.  The  oxide  precipitated  in  each  case  is  identical,  and 
is  probably  Ag202.  The  interpretation  of  other  authors,  that  the 
products  which  are  separated  at  the  anode  from  solutions  of 
silver  nitrate  and  of  silver  sulphate  are  compounds  of  one  or  several 
silver  oxides  with  the  corresponding  acids,  is  not  correct.  The  assump¬ 
tion  of  such  compounds  is  not  necessary  if  the  analytical  difficulties 
are  considered,  and  especially  since  compounds  which  are  electro- 
lytically  separated  readily  retain  mechanically  small  amounts  of  the 
liquid  from  which  they  are  deposited. 

The  thallium  oxide  and  bismuth  oxide  which  separate  appear  to 
be  non-conductors,  while  the  silver  oxide  is  a  conductor.  A.  McK. 

Electrostenolysis  and  Faraday’s  Law.  Theodore  W.  Richards 
and  Burritt  S.  Lacy  ( J. .  Amer.  Chem.  Soc.t  1905,  27,  232 — 233. 
Compare  Richards  and  Stull,  Abstr.,  1903,  ii,  259). — Electrostenolysis, 
or  the  deposition  of  certain  metals  in  capillary  tubes  during  the 
passage  of  a  current,  was  first  observed  by  Braun,  and  an  explanation 
of  the  phenomenon  has  been  put  forward  by  Coehn  (Abstr.,  1898, 
ii,  365). 

Experiments  are  described,  the  results  of  which  are  in  accord  with 
Coehn’s  hypothesis,  and  prove  that  the  complication  of  electrostenolytic 
deposition  does  not  affect  the  weight  of  the  true  cathode  deposit  or 
the  exact  application  of  Faraday’s  law.  E.  G. 
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Modifications  of  the  Thermometer  used  in  the  Determin¬ 
ation  of  Molecular  Weights  and  for  the  Measurement  of  Small 
Differences  of  Temperature.  Ernst  Beckmann  ( Ze.it .  physikal. 
Chem .,  1905,  51,  329 — 343). — A  description  of  the  various  modifica¬ 
tions,  chiefly  of  the  reservoir,  that  have  been  tried  in  the  course  of 
evolution  of  the  Beckmann  thermometer.  The  paper  is  profusely 
illustrated.  J.  C.  P. 

Atomic  Heat  of  Solid  Elements.  Rudolf  Laemmel  {Ann. 
Physik ,  1905,  [iv],  10,  551 — 557). — In  depreciating  Dulong  and 
Petit's  “  Law,"  the  author  emphasises  the  variation  with  temperature 
of  the  specific  heats  of  the  solid  elements.  It  is  suggested,  however, 
that  the  elements  are  comparable  at  their  melting  points,  and  it  is 
shown  that  the  atomic  heats  calculated  for  these  temperatures  lie 
between  9  and  10  calories  for  a  number  of  elements ;  there  are  on  the 
other  hand  a  good  many  exceptions. 

The  specific  heats  of  aluminium,  chromium,  manganese,  and  lithium 
have  been  determined  for  various  temperatures  by  the  author  and  other 
workers  in  the  same  laboratory.  The  formulae  expressing  the  variation 
of  specific  heat  (s)  with  temperature  ( t )  are  as  follows  :  aluminium,  s  — 
0  208897  +  LfilSfiBLlO"4  —  2*94246i2.10“7  +  4*6183^3.10“10  ;  chromium, 
s  =  0T03944  +  1  *0591^.1 0“4  -  2*9694^.  10~7  +  5-4088*3.10-10 ;  man¬ 
ganese,  5  -  0T0722  +  7-8012U0-5  -  1-10S5*2.10'7  +  3*8l78i3.10-10 ; 
lithium,  s  =  0*7951  +  2*0632aO'3  +  2-5083^.10~6  +  l*4207*3.10-8. 

J.  C.  P. 

Heat  of  Formation  of  the  Hydride  and  Nitride  of  Calcium. 

Antoine  Guntz  and  Henry  Basset,  jun.  ( Gompt .  rend.,  1905,  140, 
863 — 864). — Electrolytic  calcium  was  purified  by  distilling  in  a 
vacuum,  the  metal  being  condensed  in  a  tube  of  polished  iron  cooled  by 
a  current  of  water.  In  these  circumstances,  the  metal  was  readily 
obtained  in  crystalline  fragments.  The  hydride  and  nitride  were 
prepared  by  heating  in  a  current  of  hydrogen  or  nitrogen,  and  the 
following  heats  of  solution  were  determined : 

Ga  (solid)  +  ?HIC1  (dilute)  =  CaCl2  (aq.)  +  H2  +  129-0  Cal. 

CaH2  (solid)  +  ?iHCl  (dilute)  =  CaCl2  (aq.)  +  2H2  +  82*8  Cal. 

Ca3N2  (solid)  +  nUGl  (dilute)  =  3CaCl2  (aq.)  +  2NH4C1  (aq.)  +  342*7  Cal. 

On  the  basis  of  Berthelot’s  determination, 

CaO  (solid)  +  2HC1  (dil.)  =  CaCl2  (aq.)  +  46*1  Cal., 
the  heats  of  formation, 

Ca  (solid)  +  H2  (gas)  =  CaH2  (solid)  +  46*2  Cal., 

3Ca  (solid)  +  N2  (gas)  =  Ca3N2  (solid)  +  112-2  Cal., 

Ca  (solid)  +  O  (gas)  =  CaO  (solid)  +  151*9  Cal., 

are  calculated. 

The  value  given  by  Thomsen  for  the  heat  of  formation  of  calcium 
oxide  is  131  *5  Cal.  This  is  20*4  Cal.  smaller  than  the  value  calculated  by 
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the  authors.  Since  the  heats  of  formation  of  the  calcium  compounds 
all  rest  upon  this  value  given  by  Thomsen,  it  follows  that  these  heats  of 
formation  are  very  far  from  being  correct.  Instead  of  the  heat  of 
formation  of  calcium  carbide  being  —  7*25  Cal.,  the  correct  value 
according  to  the  authors’  measurements  is  + 13*15  Cal.  H.  M.  D. 

Heat  of  Formation  of  the  Oximes.  Ph.  Landrieu  ( Compt . 
rend.,  1905,  140,  867 — 870). — The  heats  of  formation  of  acetoxime 
and  acetaldoxime  were  determined  in  the  first  instance  by  experiments 
carried  out  in  aqueous  solution,  the  reaction  taking  place  with 
sufficient  rapidity  in  alkaline  solution  : 

Acetone  (aq.)  +  hydroxylamine  (aq.)  =  acetoxime  (aq.)  +  12 ’73  Cal. 

Acetaldehyde  (aq.)  +  hydroxylamine  (aq.)  =  acetaldoxime  (aq. )  +  12*78  Cal. 

A  larger  number  of  data  were  obtained  by  measurement  of  the 
heats  of  combustion  of  the  crystalline  oximes  in  the  calorimetric  bomb, 
these  in  some  cases  being  combined  with  measurements  of  the  heats  of 
solution.  The  following  numbers  were  obtained  in  this  way  : 

Acetone  (aq.)  +  hydroxylamine  (aq.)  =  acetoxime  (aq.)  +  12*5  Cal. 

Acetaldehyde  (aq.)  +  hydroxylamine  (aq. )  =  acetaldoxime  (aq.)  +  12 '9  Cal. 

Methyl  ethyl  ketone  (solid)  +  hydroxylamine  (solid)  = 

methylethylketoxime  (solid)  +  water  (solid)  +  12*2  Cal. 
Benzaldehyde  (solid)  +  hydroxylamine  (solid)  = 

benzaldoxime  (solid)  +  water  (solid)  +  11*4  Cal* 
Phenyl  methyl  ketone  (solid)  +  hydroxylamine  (solid)  = 

phenylmethylketoxime  (solid)  +  water  (solid)  +  10*7  Cal. 
Camphor  (solid)  +  hydroxylamine  (solid)  = 

camphoroxime  (solid)  +  water  (solid)  +  10*6  Cal. 
Diphenyl  ketone  (solid)  +  hydroxylamine  (solid)  = 

diphenylketoxime  (solid)  +  water  (solid)  +  11*1  Cal. 

H.  M.  D. 

Thermochemical  Investigation  of  Strychnine  and  Brucine. 

Marcellin  BerthAlot  and  Gaudechon  (Compt.  rend.,  1905,  140, 
753 — 761). — Strychnine. — Heat  of  formation  from  the  elements 
+  53*6  Cal.  Freshly  precipitated  strychnine  is  hydrated  and  in  its 
transformation  into  anhydrous  strychnine  3 — 3*5  Cal.  are  developed. 

Anhydrous  strychnine  +  HC1  (aq.)  =  +  7*03  Cal. 

Freshly  precipitated  strychnine  +  HC1  (aq.)  =  +  4*6  Cal. 

Crystalline  strychnine  hydrochloride  has  the  composition 

C21H2202N2,HC1,1*5H20. 

It  readily  loses  water  at  120°.  When  dissolved  in  75  parts  of  water, 
the  hydrated  salt  absorbs  —5*8  Cal.,  whilst  the  anhydrous  salt  absorbs 
-1*2  Cal.  The  heat  of  formation  of  the  anhydrous  salt  is  C21H2202N2 
(anhydrous)  +  HC1  (gas)  =  C21H2202N2,HC1  (solid)  +25*6  Cal.  Normal 
strychnine  sulphate,  (C21H2202N2),H2S04,  forms  a  hexahydrate  and  a 
dihydrate.  The  acid  sulphate,  C21H2202N2,H2S04,  is  obtained  an¬ 
hydrous,  or  as  a  dihydrate.  The  heats  of  dissolution  in  about  120  parts 
of  water  are  —  6*42,  +3*12,  +  1*29,  and  5*33  Cal.  respectively.  The  heat 
of  formation  of  the  acid  sulphate  is  C^H^O^g  (anhydrous)  +  H2S04 
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(cryst.)  a  C21H2202N2,H2S04  (anhydrous)  +  23*05  Cal.  Crystallised 
strychnine  acetate,  G21H2202N2,C2H402,1  5H20,  does  not  dissolve  com¬ 
pletely  in  water  unless  excess  of  acetic  acid  is  present.  The  heat  of 
solution  of  the  crystalline  salt  in  120  parts  of  water  is  +  3*9  Cal.,  the 
heat  of  solution  of  precipitated  strychnine  in  dilute  acetic  acid  being 
+  3*5  Cal. 

Brucine. — Carefully  purified  and  fractionally  precipitated  brucine 
gave  numbers  on  analysis  corresponding  with  the  formula  C23H2604N2. 
On  bringing  the  anhydrous  substance  into  contact  with  water,  an  ap¬ 
preciable  amount  of  heat  is  developed.  Brucine  precipitated  by  ammonia 
from  solutions  of  its  salts  contains  4H20;  2  mols.  are  lost  on  exposure  to 
air  at  the  ordinary  temperature,  and  the  remainder  is  given  off  at  110°  or 
over  sulphuric  acid.  Brucine  is  monobasic,  but  only  dissolves  in  water 
completely  when  excess  of  acid  is  present.  Heat  of  solution  in  dilute 
hydrochloric  acid  :  Anhydrous  brucine  +  11*2  Cal.,  Brucine,  2H20  + 
6*8  Cal.,  Brucine,  4H20  =  +  4*36  Cal. 

From  an  aqueous  alcoholic  solution  of  brucine,  crystals  of  the 
composition  C23H2604N2,C2H60,2H20  are  obtained.  The  heat  of 
solution  of  this  compound  in  dilute  hydrochloric  acid  is  +5  42  Cal. 
Crystalline  brucine  hydrochloride,  C28H2604N2,HC1,4H20,  loses  3H20 
on  exposure  to  the  air  at  the  ordinary  temperature.  On  heating  at 
130°,  the  anhydrous  salt  is  obtained.  The  heats  of  dissolution  in  dilute 
hydrochloric  acid  are  for  the  tetrahydrate  -  6 '9 6  Cal.,  for  the  anhydr¬ 
ous  salt  +4*36  Cal.  Heat  of  formation  of  brucine  hydrochloride: 
Brucine  (solid) +  HC1  (gas)  =  Brucine,  HC1  (anhydrous)  +  23*9  Cal. 

Anhydrous  brucine  hydrochloride  absorbs  more  than  four  molecules 
of  hydrogen  chloride.  The  quantities  of  heat  developed  in  the  com¬ 
bination  of  the  first,  second,  third,  and  fourth  molecules  are  respectively 
+  23-5,  14*5,  10*5,  and  10*4  Cal. 

Crystalline  brucine  sulphate,  C24H2604N2,H2S04,6*5H20,  dissolves  in 
dilute  sulphuric  acid  with  absorption  of  -  7'26  Cal.  H.  M,  D. 

Thermal  Study  of  the  Acid  Function  of  Pyruvic  Acid. 
Influence  of  Ke tonic  Oxygen.  Gustave  Massol  {Bull.  Soc.  chim 
1905,  [iii],  33,  335 — 337). — The  solution  of  a  gram-mol.  of  liquid 
pyruvic  acid  in  2  litres  of  water  develops  4*28  Cal.  The  solid, 
crystalline  polymeride,  obtained  by  exposure  of  syrupy  pyruvic  acid 
under  reduced  pressure  over  sulphuric  acid  and  subsequent  stirring 
with  a  platinum  rod,  melts  at  92°  (pyruvic  acid  solidified  by  refrigera¬ 
tion  melts  at  13*6°),  has  the  mol.  weight  275  (determined  cryoscopically 
in  acetic  acid  solution,  in  which  it  is  slowly  depoly merised),  and  on 
solution  of  a  gram.  mol.  in  2  litres  of  water  absorbs  0*08  Cal.,  whence 
the  molecular  latent  heat  of  fusion  —  4*36  Cal.,  neglecting  the  small 
heat  of  condensation. 

When  1  mol.  of  sodium  hydroxide  is  added  to  a  gram-mol.  solution 
of  pyruvic  acid  in  2  litres  of  water,  11*80  Cal.,  and,  on  the  addition 
of  a  second  gram-mol.  of  the  hydroxide,  1*87  Cal.,  are  developed.  The 
heat  of  solution  of  sodium  pyruvate  is  2*56  Cal.,  whence  the  heat  of 
formation  of  the  solid  sodium  salt  from  the  solid  acid  is  25*6  Cal.  and 
from  the  liquid  acid  21*24  Cal. 

The  heat  of  neutralisation  of  pyruvic  acid  is  smaller  than  that  of 
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acetic  or  propionic  acid,  whilst  the  heats  of  formation  of  the  solid 
sodium  salts  of  the  latter  are  larger  than  that  of  sodium  pyruvate. 

T.  A.  H. 

Determination  of  Some  Heats  of  Mixture.  B.  May 

Clarke  ( Chem .  Centr.,  1905,  i,  916;  from  PhysikaL  Zeit .,  6, 
154 — 159). — The  heats  of  mixture  of  alcohol  and  water,  aniline  and 
xylene,  propyl  alcohol  and  water,  chloroform  and  water,  xylene  and 
amyl  alcohol,  chloroform  and  xylene,  and  of  alcohol  and  amyl  ether 
have  been  determined  by  means  of  a  Bunsen  ice  calorimeter  protected 
by  a  Dewar  vessel,  cotton-wool  packing,  and  a  thick  layer  of  ice.  In 
the  cases  of  mixtures  of  water  and  alcohol,  aniline  and  xylene,  and 
propyl  alcohol  and  water,  the  heat  toning  was  found  to  vary  with  the 
change  of  volume,  the  maxima  on  the  corresponding  curves  lying 
practically  at  identical  positions.  This  coincidence  appears,  however, 
to  be  accidental,  for  in  other  cases,  as,  for  example,  that  of  chloroform 
and  ether,  a  large  heat  toning  may  correspond  with  a  small  change  of 
volume.  E.  W.  W. 

Cryoscopic  Measurements  with  Hydrogen  Cyanide.  Bobert 
Lespieau  {Compt.  rend.,  1905,  140,  855 — 857). — The  lowering  of  the 
freezing  point  of  liquid  hydrogen  cyanide  on  addition  of  ethyl  alcohol, 
chloroform,  benzene,  water,  trichloroacetic  acid,  and  sulphuric  acid 
has  been  measured.  The  molecular  lowering  decreases  somewhat  as 
the  concentration  increases,  and  this  decrease  is  very  considerable 
when  the  dissolved  substance  is  water  or  benzene.  Extrapolated  to 
zero  concentration  of  the  dissolved  substance,  the  value  of  the  mole¬ 
cular  lowering  is  almost  the  same  (19 — 20)  for  each  of  the  substances 
enumerated.  In  the  case  of  potassium  iodide  and  potassium  nitrate, 
the  molecular  lowering  is  almost  twice  as  large  (39 — 40).  The  observa¬ 
tions  are  compared  with  the  electrical  conductivity  measurements  of 
Kahlenberg  for  hydrogen  cyanide  solutions.  Solutions  of  trichloro¬ 
acetic  acid  and  sulphuric  acid  in  this  solvent  are  feeble  conductors, 
whereas  potassium  salts  are  good  conductors,  and  the  author  considers 
that  these  facts  are  in  accord  with  the  cryoscopic  measurements. 

H.  M.  D. 

Joule-Thomson  Effect  in  Carbon  Dioxide.  F.  E.  Kester 
{Chem.  Centr .,  1905,  i,  596  ;  from  Physikal.  Zeit.,  0,  44 — 50). — The 
results  obtained  by  allowing  the  gas  to  pass  under  pressure  through 
a  plug  of  cotton-wool  in  an  ebonite  cylinder  are  expressible  at  22°  by 
the  equation  d$jdp  =  1*187°  +  0*00 15  p.  The  variation  of  dOjdp  with 
p  is  greater  than  would  follow  from  Van  der  Waals’  equation. 

G.  D.  L. 

Apparatus  for  determining  the  Specific  Gravity  of  Solid 
Pats  and  Waxes.  M.  A.  Rakusin  {J.  Russ.  Phys.  Chem.  Soc., 
1905,  37,  83 — 85). — This  apparatus  consists  of  a  light,  graduated, 
stoppered  test-tube  fitted  on  a  foot  and  containing  from  7  to  15  c.c. 
From  5  to  10  c.c.  of  70  to  90  per  cent,  alcohol  is  carefully  run  into  the 
tube  from  a  pipette  or  burette,  the  volume  of  the  liquid  accurately 
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determined,  and  the  whole  apparatus  weighed.  From  1*5  to  2  c.c.  of 
the  fat  or  wax  are  added  in  small  pieces  and  the  increase  of  weight  and 
volume  measured.  The  specific  gravity  of  the  fat  or  wax  can  then 
be  readily  calculated.  Water  may  be  used  in  place  of  alcohol  for 
substances  heavier  than,  and  insoluble  in,  water. 

With  this  apparatus,  the  specific  gravity  of  cocoanut  oil  is  found 
to  be  0*9702  at  20°.  T.  H.  P. 

Application  of  Watt’s  Principle  to  the  Dissociation  of 
the  Carbonates  of  Lead  and  Silver.  Albert  Colson  ( Compt . 
rend.,  1905,  140,  865 — 867). — According  to  Debray’s  experiments, 
the  reaction  PbC03  =  PbO  +  C02  is  not  a  reversible  change.  Ac¬ 
cording  to  the  author,  white  oxide  of  lead  absorbs  carbon  dioxide 
readily,  but  the  oxide  which  results  from  the  decomposition  of  lead 
carbonate  at  350°  has  not  this  property  ;  it  has,  moreover,  a  yellow 
colour  and  is  probably  polymerised.  When  a  small  quantity  of 
water  vapour  is  introduced  into  the  dissociation  apparatus  containing 
the  yellow  oxide  in  contact  with  an  atmosphere  of  carbon  dioxide  at 
180°,  the  gas  is  slowly  absorbed,  especially  if  the  surface  of  the  oxide 
exposed  to  the  gas  is  renewed.  It  is  concluded  that  the  decomposition 
of  lead  carbonate  becomes  reversible  if  the  disturbances  due  to  poly¬ 
merisation  of  the  oxide  are  eliminated  ;  this  appears  to  be  possible  in 
the  presence  of  water  vapour.  Water  vapour  is  also  found  to  greatly 
accelerate  the  establishment  of  the  equilibrium  which  is  ultimately  set 
up  when  lead  carbonate  is  heated  at  different  temperatures.  In  a 
moist  atmosphere,  the  equilibrium  condition  is  reached  in  6 — 7  hours, 
whereas  if  the  lead  carbonate  is  completely  dried  by  means  of  phos¬ 
phoric  oxide,  this  time  interval  is  increased  ten  to  twelve  times.  The 
values  obtained  for  the  tension  of  dissociation  of  lead  carbonate  (1) 
in  a  perfectly  dry  atmosphere,  (2)  in  an  atmosphere  saturated  with 
water  vapour  at  a  pressure  corresponding  with  0°,  the  pressure  of  the 
water  vapour  being  corrected  for,  are  as  follows : 


Temperature : 

184°. 

210°. 

233°. 

280°. 

(i) 

10 

32*5 

102 

548 

(2) 

12 

33 

104 

H.  M.  D. 

Thickness  and  Tension  of  the  Capillary  Layer.  Gerrit 
Barker  (Zeit.  physikal.  Chem ,,  1905,  51,  344 — 367.  Compare  Abstr., 
1904,  ii,  540). — A  mathematical  treatment  of  the  relationships 
existing  between  the  thickness  of  the  capillary  layer,  the  capillary 
constant,  the  densities  of  liquid  and  of  vapour,  and  the  temperature. 
From  the  available  experimental  data,  the  author  concludes  that  the 
thickness  of  the  capillary  layer  for  soap  solutions  at  the  ordinary 
temperature  lies  between  5 (ip  and  25/a/x.  J.  C.  P. 

Distribution  of  Soluble  Substances  between  Water  and 
Aromatic  Hydrocarbons.  Walter  Herz  and  Herbert  Fischer 
( Ber .,  1905,  38,  1 138 — -1 144.  Compare  this  vol.,  ii,  79). — Measure¬ 
ments  are  given  of  the  distribution  between  water  and  benzene, 
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toluene,  and  the  three  xylenes,  of  acetic,  chloroacetic,  and  picric  acids, 
trimethylamine,  acetone,  and  phenol.  As  acetic  and  chloroacetic  acids 
form  double  molecules  when  dissolved  in  aromatic  hydrocarbons,  a 
constant  value  was  found  for  the  ratio  :  J  concentration  in  hydrocarbon j 
concentration  in  water.  This  ratio  gives  a  constant  value  only  for 
concentrated  solutions,  as  the  acids  tend  to  become  unimolecular  in 
dilute  solutions.  With  picric  acid,  when  allowance  has  been  made  for 
its  degree  of  dissociation  in  water,  the  above  ratio  approaches  a  con¬ 
stant  value  with  increasing  concentration.  With  phenol,  which  at 
first  is  bimolecular,  the  constant  value  above  a  certain  concentration 
is  for  the  ratio  :  l] concentration  in  hydrocarbon/ concentration  in  water ; 
in  highly  concentrated  solutions,  in  aromatic  hydrocarbons,  phenol 
must  be  therefore  trimolecular.  The  simple  ratio,  concentration  in 
hydrocarbon /concentration  in  water ,  gives  constant  values  for  acetone 
and  trimethylamine,  these  substances  not  forming  or  forming  but  few 
double  molecules.  G.  Y. 

Molecular  Weight  of  Salts  in  Indifferent  Solvents.  Arthur 
Hantzsch  ( Ber .,  1905,  38,  1045 — 1048). — A  solution  of  dimethyl- 
ammonium  chloride  in  chloroform  is  a  non-electrolyte :  molecular 
weight  determinations  were  made  with  difficulty  on  account  of  its 
hygroscopic  nature. 

By  the  ebullioscopic  method,  dimethylammonium  chloride  was  shown 
never  to  be  unimolecular ;  in  very  dilute  solution,  it  is  trimolecular, 
and,  with  increasing  concentration,  tends  to  become  quadrimolecular. 

A.  McK. 

Theory  of  Colloids.  II.  Jean  Billitzer  (Zeit.  physikal.  Chem ., 
1905,  51,  129  — 166). — The  principles  enunciated  in  the  previous  paper 
(Abstr.,  1904,  ii,  18;  see  also  ibid.,  19)  are  extended,  and  their 
application  is  tested  by  a  large  number  of  experiments.  The  relative 
charges  of  the  colloids  may  be  calculated  from  the  amount  of  positive 
or  negative  ion  carried  down  with  each  colloid  from  its  solution,  and 
the  proportions  of  two  colloids  of  opposite  sign  most  favourable  for 
their  mutual  precipitation  should  then  be  inversely  as  their  charges 
(compare  Biltz,  Abstr.,  1904,  ii,  324).  This  is  confirmed  quanti¬ 
tatively  for  ferric  hydroxide  (electropositive)  and  arsenious  sulphide 
or  antimonious  sulphide  (both  electronegative).  When  the  relative 
quantities  of  the  two  oppositely  charged  colloids  are  not  those  referred  to, 
precipitation  is  incomplete  and  electrical  transport  experiments  show 
that  the  liquid  phase  contains  the  colloid  added  in  excess  together  with 
a  small  quantity  of  the  other.  Thus,  with  two  colloids,  as  in  the 
action  of  electrolytes  on  hydrosols,  a  certain  minimum  concentration 
must  be  reached  before  precipitation  will  take  place.  When  a  trace  of 
gelatin  is  added  to  a  solution  of  an  electronegative  colloid,  precipita¬ 
tion  by  electrolytes  is  facilitated,  that  is,  a  smaller  quantity  of 
electrolyte  effects  precipitation ;  at  the  same  time,  it  must  be  noted 
that  gelatin  in  larger  quantities  hinders  the  precipitation  even  of  an 
electronegative  colloid  (compare  Neisser  and  Friedemann,  Abstr., 
1904,  ii,  546).  The  precipitation  of  an  electropositive  colloid  in 
neutral  or  acid  solution  is  in  all  cases  hindered  by  gelatin. 
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With  these  observations  is  closely  connected  the  fact  that  gelatin 
in  neutral  or  acid  solution  is  electropositive,  whilst  in  alkaline  solutions 
it  is  electronegative.  It  appears  also  that  colloidal  silicic  acid  is 
electronegative  in  alkaline  and  faintly  acid  solutions,  but  becomes 
electropositive  with  increasing  acidity.  When  colloidal  silicic  acid 
has  been  precipitated  by  barium  chloride  and  a  trace  of  ammonia,  the 
hydrogel  is  redissolved  by  hydrochloric  acid  ;  when  the  precipitation 
has  been  effected  by  potassium  sulphate  and  hydrochloric  acid,  the 
hydrogel  is  redissolved  by  ammonia.  Both  these  observations  are 
associated  with  the  amphoteric  character  of  the  silicic  acid,  which  is 
electropositive  or  electronegative  according  to  the  electrolyte  with 
which  it  is  in  contact.  Similar  observations  may  be  made  with  such 
substances  as  methyl-orange,  bismarck-brown,  and  eosin,  which  are 
weak  electrolytes  with  large  ions,  and  behave  similarly  to  colloids  in 
many  respects.  In  all  these  cases,  the  hydrogel  redissolves  when  its 
constituents  (the  colloid  and  the  accompanying  ion),  which  have 
originally  had  charges  of  opposite  sign,  become  the  same  in  sign 
through  the  influence  of  the  added  electrolyte. 

The  author  deals  on  similar  lines  with  the  reversible  and  non- 
reversible  precipitation  of  egg  albumin,  and  with  the  phenomenon  of 
agglutination.  J.  C.  P. 

Pyridine  as  a  Solvent  and  Ionising  Medium  for  Inorganic 
Metallic  Salts.  Johannes  Schroeder  (Zeit.  anorg.  Chem.,  1905, 
44,  1  —36). — The  behaviour  of  pyridine  solutions  of  mercuric 
chloride,  bromide,  iodide,  and  cyanide,  of  silver  nitrate,  sulphate, 
cyanide,  and  thiocyanate,  of  cupric  chloride,  of  ferrous  chloride,  and 
of  ferric  chloride  respectively  towards  various  reagents  in  the 
absence  of  water,  and  towards  solutions  of  metallic  salts  in  pyridine 
was  examined.  Mercuric  salts  combine  with  pyridine  to  form 
double  salts  of  the  type  HgX2,2C5H5N.  The  solubility  of  mercuric 
salts  in  pyridine  increases  in  the  sequence  chloride,  bromide, 
iodide,  and  cyanide.  Molecular  weight  determinations  of  mercuric 
salts  in  pyridine,  with  the  exception  of  mercuric  chloride,  give 
values  which  are  too  high.  The  tendency  to  form  complex  com¬ 
pounds  increases  in  the  sequence  chloride,  bromide,  iodide,  and  cyanide. 

Bed  mercuric  sulphide  is  precipitated  when  hydrogen  sulphide  is 
passed  into  solutions  of  mercuric  salts  in  pyridine.  Mercury  is 
deposited  when  stannous  chloride  is  added  to  solutions  of  mercuric 
salts  in  pyridine.  Mercuric  chloride  forms  a  double  compound  with 
ammonia  and  is  completely  precipitated  from  its  pyridine  solution 
by  ammonia.  Mercuric  bromide  undergoes  a  similar  change,  whilst 
the  iodide  is  not  entirely  precipitated.  Mercuric  cyanide  in  pyridine 
solution  does  not  form  a  double  compound  with  ammonia. 

Molecular  weight  determinations  of  silver  salts  dissolved  in 
pyridine  give  values  which  are  too  high.  Silver  sulphide  is  formed 
when  sulphur  is  added  to  solutions  of  silver  salts  in  pyridine. 

Ammonia  forms  the  compound  CuC12,4NH3  with  cupric  chloride 
in  pyridine. 

Ferrous  chloride  in  pyridine  solution  is  oxidised  to  ferric  chloride 
by  chlorine,  bromine,  or  iodine.  The  molecular  rise  of  the  boiling 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


307 


point  for  pyridine  is  28*4.  Molecular  weight  determinations  of 
ferrous  chloride  in  pyridine  gave  values  which  were  too  high. 

In  many  cases,  the  reactions  between  dissolved  salts  and  certain 
reagents  took  place  in  pyridine  solution  just  as  in  water. 

A.  McK. 

Kinetics  of  Reactions  in  Mixtures  of  Water  and  Alcohol. 

Robert  Kremann  ( Monatsh .,  1905,  26,  279 — 313.  Compare  Skraup, 
Abstr.,  1894,  i,  15;  Gennari,  Abstr.,  1896,  ii,  413). — Contrary  to 
Gennari’s  statement,  the  hydrolysis  of  alkyl  acetates  by  sodium 
hydroxide,  in  absolute  methyl  or  ethyl  alcohol,  is  a  bimolecular 
reaction  and  takes  place  completely.  The  rate  of  hydrolysis  in  methyl 
alcohol  is  about  one-third  of  that  in  ethyl  alcohol  :  the  constant  for  the 
hydrolysis  of  ethyl  acetate  with  sodium  hydroxide  in  methyl  alcohol, 
A:  =0*00199;  in  ethyl  alcohol,  A;  =  0*00540;  in  propyl  alcohol,  k  = 
0*0213;  in  isoamyl  alcohol,  &  =  0T153.  The  presence  of  small 
quantities  of  water  affects  the  rate  of  hydrolysis  in  methyl  alcohol 
comparatively  slightly ;  for  ethyl  acetate  in  95  per  cent,  methyl 
alcohol,  k  =  0*0284,  whereas  in  ethyl,  and  still  more  in  propyl,  alcohol 
solution,  the  hydrolysis  is  greatly  accelerated  :  in  ethyl  alcohol, 
A:  — 0*137  ;  in  propyl  alcohol,  A;  =  0*439. 

As  it  is  difficult  to  obtain  perfectly  anhydrous  alcohol,  it  is  possible 
that  the  greater  rate  of  hydrolysis  in  the  so-called  absolute  ethyl 
alcohol  over  that  in  absolute  methyl  alcohol  is  due  to  the  presence  of 
traces  of  water,  and  that  in  the  perfectly  anhydrous  alcohols  the 
contrary  would  be  the  case.  It  is  to  be  considered  also  that  in 
solutions  of  sodium  hydroxide  in  alcohols  there  is  an  equilibrium 
between  sodium,  hydroxyl,  and  alkoxyl  ions  ;  the  differences  observed 
in  the  rates  of  hydrolysis  in  different  alcohols  may  be  due  to 
differences  in  the  concentrations  of  the  alkoxyl  ions. 

In  agreement  with  this,  the  constant  of  hydrolysis  for  ethyl  acetate, 
with  sodium  methoxide  in  methyl  alcohol,  k  =  0*00165  ;  with  sodium 
ethoxide  in  ethyl  alcohol,  k  =  0*00221;  with  sodium  propoxide  in 
propyl  alcohol,  k  =  0*00422;  with  sodium  ^oamyloxide  in  isoamyl 
alcohol,  k  =  0*0333.  On  the  other  hand,  the  constant  of  hydrolysis 
with  sodium  alkoxides  is,  in  proportion  to  the  rate  of  hydrolysis  with 
sodium  hydroxide,  much  smaller  with  amyl  than  with  methyl  alcohol 
as  solvent ;  this  was  to  be  expected  from  the  decrease  in  the  electro¬ 
negative  character  of  the  alkoxyl  ion  with  the  increase  in  the 
molecular  weight  of  the  alcohol.  When  the  concentration  of  the 
alkoxyl  ions  becomes  extremely  small  in  proportion  to  that  of  the 
hydroxyl  ions,  as  in  50  per  cent,  or  more  dilute  alcohols,  the  rates  of 
hydrolysis  of  the  same  ester  in  different  alcohols  become  approximately 
the  same.  G.  Y. 

Kinetics  of  Reactions  in  Heterogeneous' Systems.  Hydro¬ 
lysis  in  Non-homogeneous  Systems.  Robert  Kremann  (Monatsh., 
1905,  26,  315 — 326.  Compare  Nernst,  Abstr.,  1904,  ii,  315). — The 
hydrolysis  of  ethyl  benzoate  by  sodium  hydroxide  in  absolute  methyl 
alcohol  and  of  amyl  acetate  by  sodium  hydroxide  in  absolute  ethyl 
alcohol  are  bimolecular  reactions.  If  the  hydrolysis  takes  place  in 
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aqueous  solution,  k ,  for  ethyl  benzoate,  if  calculated  for  a  unimolecular 
reaction,  remains  constant  throughout,  whilst  with  amyl  acetate  the 
reaction  is  at  first  unimolecular,  but  towards  the  end  becomes  bi- 
molecular.  This  change  in  the  nature  of  the  reaction,  which  is  due  to 
the  mixture  becoming  homogeneous  consequent  on  the  high  solubility 
of  amyl  acetate,  is  accompanied  by  the  clearance  of  the  solution. 

G.  Y. 

Use  of  the  Hot  and  Cold  Tube  in  the  Study  of  Chemical 
Reactions.  Marcellin  Berthelot  ( Compt .  rend .,  1905,  140, 

905  — 914). — The  author  has  extended  the  investigation,  initiated  by 
Sainte-Claire  Deville,  on  the  detection  of :  reversible  chemical  reactions 
which  occur  only  at  high  temperatures,  by  using  tubes  of  fused  silica, 
which  can  be  cooled  instantaneously  from  1400°  to  the  ordinary  tem¬ 
perature  by  plunging  them  into  cold  water  (compare  this  vol.,  ii,  316). 
The  quantity  of  material  used  in  each  experiment  was  small,  as  the 
tubes  had  a  mean  capacity  of  4  c.e.,  and  were  filled  with  gases  under 
diminished  pressure,  about  40  mm.  ;  the  products  of  the  reaction  were 
therefore  analysed  eudiometrically  (compare  Abstr.,  1889,  301),  using 
reagents  capable  of  detecting  1/500  mg.  of  a  substance.  Seventeen 
experiments  are  described  in  the  original,  nine  relating  to  chemical 
combination  and  eight  to  chemical  dissociation  ;  with  one  exception, 
namely,  the  union  of  diamond  and  oxygen  at  1325°  to  form  carbon 
monoxide  and  a  little  carbon  dioxide,  negative  results  were  obtained 
in  the  first  series  of  experiments  ;  oxygen  does  not  condense  to  ozone 
at  high  temperatures,  oxygen,  nitrogen,  and  water  vapour  do  not  form 
nitric  acid,  nor  do  carbon,  graphite,  or  diamond  combine  directly  with 
nitrogen  or  hydrogen.  Thesecond  series  of  experiments  included  theeffect 
of  high  temperatures  on  hydrocarbons,  cyanogen,  and  the  oxides  of 
carbon  :  acetylene,  methane,  and  naphthalene  are  decomposed  into 
carbon  and  hydrogen  (compare  this  vol.,  ii,  316),  cyanogen  is  decom¬ 
posed  almost  completely  into  graphite  and  nitrogen  at  1425°,  at  1400° 
the  decomposition  is  slow,  whilst  at  1000°  there  is  hardly  any  decom¬ 
position  •  carbon  monoxide  yields  a  small  quantity  of  carbon  and 
carbon  dioxide  at  1300 — 1325°  (compare  Abstr.,  1891,  801),  whilst 
carbon  dioxide  is  quite  stable  at  1300 — 1325°.  M.  A.  W. 

Addendum  to  the  Sixth  Report  of  the  Committee  [of  the 
German  Chemical  Society]  for  Fixing  Atomic  Weights. 
Hugo  Erdmann  ( Ber .,  1905, 38,  978 — 979),  Hans  Landolt  (ibid.,  1194). 
— In  this  Report,  Erdmann  was  erroneously  stated  to  have  voted  for 
the  exclusive  use  of  the  table  in  which  H  =  1.  He  did  not  give  a  vote  in 
favour  of  any  course.  Only  one  vote  therefore  was  given  in  favour 
of  the  H  =  1  table  (compare  this  vol.,  ii,  155).  A.  McK. 

Construction  of  fhe  Periodic  System.  Alfred  Werner  (Ber., 
1905,  38,  914 — 921). — The  difficulty  hitherto  experienced  of  fitting  the 
iron  group  and  the  metals  of  the  rare  earths  into  a  periodic  table  of  ele¬ 
ments  is  attributed  to  undue  compression  of  the  table  and  to  the 
attempt  to  multiply  unimportant  analogies.  Taking  into  account  only 
the  leading  characters  of  the  elements,  the  author  deduces  a  scheme  in 
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which  provision  is  made  for  eight  periods.  To  the  first  and  second 
periods,  three  elements  each  are  allotted  ;  the  third  and  fourth  periods 
have  each  eight  elements  (that  is,  3-1-5);  the  fifth  and  sixth  periods 
have  each  eighteen  elements  (that  is,  3  +  5  +  2  x  5) ;  whilst  to  the 
seventh  and  eighth  periods  thirty-three  elements  each  (that  is, 
3  +  5  +  2x54-3x5)  are  allotted.  It  is  shown  that  the  mean  difference 
between  the  atomic  weights  of  two  consecutive  elements  increases  from 
the  third  period  to  the  sixth,  and  on  this  basis  the  number  of  elements 
to  be  allotted  to  the  other  groups  is  estimated  by  extrapolation.  The 
first  period  is  so  far  hypothetical ;  the  second,  beginning  with  hydrogen 
and  ending  with  helium,  contains  in  all  probability  a  third  element 
not  yet  discovered.  The  third  period  begins  with  lithium  and  ends 
with  neon ;  the  fourth  begins  with  sodium  and  ends  with  argon  ;  the 
fifth  begins  with  potassium  and  ends  with  krypton  ;  the  sixth  begins 
with  rubidium  and  ends  with  xenon  ;  the  seventh  and  eighth  periods 
have  many  blanks,  but  the  first  member  of  the  former  is  caesium,  and 
the  second  member  of  the  latter  is  radium.  The  extra  elements  in¬ 
serted  in  the  fifth  and  sixth  periods  as  compared  with  the  third  and 
fourth,  or  in  the  seventh  and  eighth  periods  as  compared  with  the  fifth 
and  sixth,  are  regarded  as  representing  a  sort  of  transition  series  for 
the  elements  between  which  they  are  inserted.  Thus  the  metals  of  the 
rare  earths  are  inserted  in  the  seventh  period  between  barium  and  the 
higher  homologue  of  yttrium,  and  as  the  characters  of  these  two 
elements  do  not  markedly  differ,  the  metals  of  the  rare  earths  are 
necessarily  very  similar. 

In  arranging  the  elements  according  to  the  periodicity  of  their 
chemical  properties,  the  author  finds  it  necessary  in  four  cases  to 
invert  the  order  of  the  atomic  weights;  thus,  (1)  argon  comes  before 
potassium,  (2)  cobalt  comes  before  nickel,  (3)  tellurium  comes  before 
iodine,  and  (4)  neodymium  comes  before  praseodymium.  It  is  note¬ 
worthy,  however,  that  case  (1)  falls  at  the  end  of  the  fourth  period, 
whilst  case  (3)  occurs  about  the  end  of  the  sixth  period  ;  further,  cases 
(2)  and  (4)  occur  6 — 7  places  later  than  cases  (1)  and  (3)  respectively. 
There  is  also  considerable  analogy  between  cobalt  and  nickel  salts  on 
the  one  hand,  and  neodymium  and  praseodymium  salts  on  the  other. 

J.  C.  P. 

Extraction  Apparatus  for  Large  Quantities  of  Vegetable 
Powders.  C.  E.  Julius  Lohmann  (Chem.  Zeit .,  1905,  29,  365). — The 
apparatus  consists  of  a  slightly  conical  cylinder  A ,  placed  vertically, 
and  provided  at  the  top  with  a  tubulure  to  which  a  condenser  can  be 
attached  ;  at  the  bottom,  it  opens  into  a  small  bulb,  a ,  and  to  this  again 
is  attached  below  a  tap  which  terminates  in  a  narrow  tube,  b  ;  surround¬ 
ing  this  tube  is  a  wider  tube,  the  side  arm  of  which  is  connected  with  the 
shoulder  of  the  cylinder  A.  A  little  dry  cotton- wool  is  placed  in  a, 
the  cylinder  A  is  filled  with  250 — 500  grams  of  the  powder,  and  the 
apparatus  attached  by  the  lower  tube  to  a  1500  c.c.  flask.  After  opening 
the  tap,  the  solvent  is  poured  in  from  the  top  until  the  mass  is  quite 
saturated  and  the  liquid  begins  to  run  through  to  the  small,  slightly 
drawn-out  tube  b.  More  solvent  is  then  poured  in  until  the  flask  is 
about  one-third  filled,  the  tap  is  closed,  and,  after  connecting  the 
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cylinder  with  a  large  condenser,  the  liquid  is  heated  to  boiling  on  a 
water-bath  or  sand-bath.  The  tap  is  easily  regulated  in  such  a 
manner  that  as  much  liquid  runs  through  b  as  collects  on  the  top  ;  at 
all  events,  the  mass  in  A  must  be  permanently  covered  with  a  layer  of 
solvent.  The  colour  of  the  liquid  as  it  runs  from  b  will  generally 
show  the  progress  of  the  extraction.  L.  de  K. 

Gas  Holder  with  Constant  Outflow.  Mario  Betti  ( Chem .  Zeit., 
1905,  29,  219). — »An  arrangement  is  described  whereby  the  outflow  of 
gas  from  the  ordinary  gas  holder  is  kept  constant.  The  tube,  which  in 
the  ordinary  gas  holder  dips  to  the  bottom,  is  replaced  by  two  concentric 
tubes,  soldered  together  in  such  a  manner  that  they  form  a  hydraulic 
valve,  which  regulates  the  flow  of  water  into  the  gas  holder,  so  that 
the  pressure  of  the  gas  corresponds  with  a  definite  head  of  water. 

A.  McK. 
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Valency  of  Hydrogen.  Robert  de  Forcrand  ( Compt .  rend .,  1905, 
140,  764 — 767). — The  assumption  that  hydrogen  is  univalent  is  said 
to  be  difficult  to  harmonise  with  known  facts.  These  can  be  more 
readily  explained  if  hydrogen  is  assumed  to  be  bivalent,  in  which  case 
the  valencies  of  all  the  elements  will  be  doubled.  The  existence  of 
subhaloid  salts  and  suboxides  (Ag2F  +  Ag40),  of  compounds  such  as 
iodine  trichloride  and  sulphur  hexafluoride,  of  double  salts  such  as 
those  formed  by  the  alkali  haloids,  and,  in  general,  of  the  so-called 
molecular  compounds,  is  referred  to  in  support  of  the  author’s  conten¬ 
tion,  and  it  is  shown  that  simple  graphic  formulae  can  be  ascribed  to 
a  number  of  these  compounds  on  the  assumption  of  the  bivalency  of 
hydrogen.  H.  M.  D. 

Precision  attained  in  the  Determination  of  the  Atomic 
Weights  of  Hydrogen  and  Nitrogen.  Anatole  Leduc  (Compt. 
rend.,  1905,  140,  717 — 718). — The  values  obtained  by  the  author  for 
the  atomic  weights  of  hydrogen  (compare  Abstr.,  1899,  ii,  354)  and 
nitrogen  (compare  Abstr.,  1897,  ii,  549)  are  in  close  agreement  with 
the  recent  determinations  of  Guye,  Mallet,  Bogdan,  Jaquerod,  and 
Pintza  (compare  Abstr.,  1904,  ii,  392,  475,  557,  812).  M.  A.  W. 

Atomic  Weight  of  Iodine.  Albert  Ladenburg  ( Annalen ,  1905, 
338,  259 — 262). — A  reply  to  Kothner’s  criticisms  (compare  following 
abstract,  Abstr.,  1903,  ii,  360;  1904,  ii,  556,  and  this  vol.,  ii,  81). 

K.  J.  P.  O. 

Atomic  Weight  of  Iodine.  Paul  Kothner  (Annalen,  1905,  338, 
262 — 265). — A  reply  to  Ladenburg  (preceding  abstract). 

K.  J.  P.  O. 
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Normal  Basicity  of  Alkali  Periodates.  Federico  Giolitti 
( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  i,  217 — 220). — Periodic  acid 
is  monobasic  towards  sodium  hydroxide  when  helianthin  is  used  as 
indicator.  By  means  of  the  electrometric  method  of  Bottger  (Abstr., 
1898,  ii,  89),  periodic  acid  is  found  to  be  dibasic.  T.  H.  P. 

Hydrogen  Fluoride.  I  and  II.  Ernst  Deussen  ( Zeit .  anorg. 
Chem.y  1905,  44,  300 — 340,  408 — 430). — Determinations  of  the 
strength  of  hydrogen  fluoride  by  the  action  of  its  aqueous  solutions  in 
the  inversion  of  cane-sugar  showed  that  hydrofluoric  acid  is  a  weak 
acid.  In  concentrated  solutions,  it  is  somewhat  stronger  than  chloro- 
acetic  acid;  in  the  dilution  of  1  mol.  to  4  litres,  both  these  acids  are 
equally  dissociated,  whilst  in  more  dilute  solutions  the  dissociation  of 
hydrogen  fluoride  increases  more  slowly  than  does  the  dissociation  of 
chloroacetic  acid.  In  the  dilution  of  1  mol.  of  hydrogen  fluoride  to  1000 
litres,  the  acid  is  about  half  dissociated.  Those  results  were  also  con¬ 
firmed  by  determinations  of  electrical  conductivity.  Hydrogen  fluoride 
has  about  the  same  strength  as  phosphoric  acid  ;  it  is  neither  a  definite 
monobasic  nor  a  dibasic  acid.  The  amount  of  hydrogen  fluoride  in  an 
aqueous  solution  can  be  estimated  by  means  of  sodium  or  potassium 
hydroxides  with  phenolphthalein  as  indicator  and  with  the  use  of  con¬ 
ductivity  water.  Traces  of  sulphuric  acid  or  of  hydrofluosilicic  acid 
are  readily  detected  in  solutions  of  hydrogen  fluoride.  By  aid  of  the 
results  quoted,  the  purity  of  any  given  sample  of  hydrofluoric  acid  may 
readilv  be  determined. 

Spohr’s  results  on  the  inversion  of  sucrose  by  hydrofluosilicic  acid 
are  inaccurate.  Polarimetric  determinations  of  solutions  containing 
hydrogen  fluoride  are  readily  made  if  the  glass  discs  in  the  polari- 
meti  ic  tube  are  replaced  by  discs  of  fluorspar.  At  high  temperatures, 
determinations  may  be  made  with  tubes  of  platinum,  fluorspar,  or 
copper,  although  it  is  observed  that  platinum  at  elevated  tempera¬ 
tures  inverts  a  solution  of  sucrose  to  a  slight  extent. 

According  to  the  author's  experience,  the  introduction  of  hydro¬ 
fluoric  acid  into  the  sugar  industry  is  likely  to  meet  with  little  success. 

An  aqueous  Nj  1  solution  of  commercial  ammonium  fluoride  contained 
at  25°  no  measurable  amount  of  hydrogen  ions. 

Hydrofluoric  acid  is  recommended  for  freeing  iron  materials  from 
rust. 

By  the  action  of  concentrated  hydrofluoric  acid  on  an  excess  of  copper 
oxide,  a  sparingly  soluble  oxyfluoride  is  produced. 

For  the  separation  of  much  aluminium  oxide  from  little  ferric 
oxide,  fusion  with  hydrogen  potassium  fluoride  is  recommended. 

The  titration  of  ferrous  iron  by  permanganate  is  inexact  in  the 
presence  of  hydrofluoric  acid.  A.  McK. 

Preparation  of  Oxygen.  George  F.  Jaubert  (D.R.-P.  157171). 
“ — Oxygen  may  be  obtained  from  bleaching  powder  in  the  cold  by  the 
simultaneous  action  of  a  ferrous  or  manganous  salt  and  a  copper, 
nickel,  or  cobalt  salt.  No  decomposition  of  the  hypochlorite  is  effected 
by  iron,  manganese,  or  copper  salts  alone.  The  bleaching  powder  is 
best  mixed  to  a  cream  with  water,  and  the  most  favourable  results 
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are  then  obtained  by  adding  ferrous  and  copper  sulphates.  The 
reaction  may  be  carried  out  under  pressure  if  required.  The  oxygen 
obtained  is  pure  and  free  from  chlorine.  C.  H.  D. 

Solubility  of  Sulphur  in  Benzyl  Chloride  and  some  Pro¬ 
perties  of  these  Solutions.  Jossif  Juri  yon  Boguski  (J.  Buss. 
Phys.  Chem.  Soc.y  1905,  37,  92 — 99). — Sulphur  dissolves  in  benzyl 
chloride,  and  on  cooling  a  hot  saturated  solution  the  sulphur  separates 
in  rhombic  crystals.  The  solubility  of  the  sulphur  increases  from 
1  per  cent,  at  0°  to  55’8  per  cent,  at  134°.  In  benzyl  chloride,  sulphur 
melts  at  106*2 — 106*8°  and  does  not  mix  with  the  excess  of  solvent, 
but  above  136°  sulphur  and  benzyl  chloride  mix  in  all  proportions. 
Solubility  curves  and  tables  are  given.  T.  H.  P. 

Composition  of  the  Lime,  Sulphur,  and  Salt  Wash.  John  K. 
Haywood  (J.  Amer.  Chem .  Soc.,  1905,  28,  244 — 255). — Chiefly  an  in¬ 
vestigation  of  the  reactions  taking  place  when  a  mixture  of  sulphur  and 
calcium  hydroxide  is  boiled  for  different  periods  with  water  and  salt. 
The  sulphur  in  its  various  combinations  was  estimated  by  the  usual 
methods.  The  free  sulphur  extracted  by  carbon  disulphide  was  con¬ 
verted  into  potassium  sulphate  by  boiling  with  potassium  hydroxide 
with  addition  of  hydrogen  peroxide  (Avery's  process).  Sodium  chloride 
has  no  influence  on  the  reaction  between  sulphur  and  calcium  hydroxide. 
For  the  technical  details,  the  original  article  should  be  consulted. 

L.  DE  K. 

Apparatus  for  preparing  Liquid  Sulphur  Dioxide.  Bela 
Kr^csey  {Chem.  Zeit .,  1905,  29,  310). — An  elongated  glass  vessel 
holding  about  100—150  c.c.  is  furnished  with  a  gas  delivery  tube 
reaching  to  the  bottom  of  the  reservoir  and  an  exit  tube ;  each  tube  is 
provided  with  a  tap.  The  vessel  is  surrounded  by  a  freezing  mixture 
composed  of  salt  and  snow  and  a  current  of  sulphur  dioxide  is  admitted. 
As  soon  as  a  convenient  quantity  of  this  has  condensed,  both  taps  are 
closed  and  the  apparatus  is  put  into  a  cold  place.  If  a  current  of 
sulphur  dioxide  is  wanted  at  the  lecture  table,  the  exit  tube  is  opened, 
but  if  some  of  the  liquid  is  required,  the  tap  of  the  inlet  tube  is 
turned.  L.  de  K. 

New  Products  from  the  Action  of  Ammonia  on  Sulphuryl 
Chloride.  Arthur  Hantzsch  and  Bernhard  C.  Stuer  {Ber.,  1905,  38, 
1022  — 1043.  Compare  this  vol.,  i,  317). — Trisulphimide  is  not  known 
in  the  solid  form.  Indications  of  its  transient  formation  in  anhydrous 
solvents,  such  as  ethyl  acetate,  were  noted.  The  product  previously 
described  by  Hantzsch  and  Holl  (Abstr.,  1902,  ii,  14)  as  trisulphide 
is  iminosulphonamide ,  NH2*S02*NH*S02*NH2,  produced  by  the  action 
of  water  on  trisulphimide,  thus  : 

NH<gQ2^^>S02  +  2H20  =  NH2-S02*NH-S02-NH2  +  H2S04. 

In  the  preparation  of  iminosulphonamide,  silver  trisulphimide  is 
decomposed  by  anhydrous  hydrogen  cyanide  and  not  by  hydrogen 
sulphide,  as  formerly  effected  by  Hantzsch  and  Holl  {loc.  cit .),  whilst 
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ethyl  acetate  is  used  as  the  crystallising  agent.  Iminosulphonamide 
is  readily  decomposed  at  0°  by  water,  thus,  NH2*S02*NH*S02’NH2  + 
H20==S02(NH2)2  +  0H*S02*NH2,  sulphonamide  and  aminosulphonic 
acid  being  formed.  The  electric  conductivity  of  aqueous  solutions  of 
iminosulphonamide  gives  values  corresponding  with  those  for  amino¬ 
sulphonic  acid,  the  sulphonamide  also  produced  by  the  action  of  water 
on  iminosulphonamide  not  being  an  tlectrolyte.  Iminosulphonamide 
is  moderately  stable  towards  alkalis  ;  it  acts  as  a  monobasic  acid, 
forming  salts  of  the  type  S2H404N3M.  The  ammonium  salt, 

S2H404N3*N  H4, 

was  prepared.  When  iminosulphonamide  is  gradually  added  to  an 
excess  of  an  aqueous  solution  of  alkali,  the  salt  first  formed  gradu¬ 
ally  decomposes,  one-third  of  the  total  nitrogen  being  evolved  as 
ammonia  and  an  aminosulphonate  being  formed,  thus, 

JSTK(S02*NH2)2 - >20K-S02-]SrH2  +  nh3. 

It  is  not  certain,  however,  whether  the  metal  is  attached  to  nitrogen 
in  the  formulse  of  such  alkali  salts. 

Silver  iminosulphonamide,  NAg(S02*NH2)2,l  72-H20,  prepared  by  the 
addition  of  iminosulphonamide  to  an  excess  of  silver  carbonate  or  of 
silver  oxide  suspended  in  water,  is  not  acted  on  by  cold  concentrated 
aqueous  potassium  hydroxide  with  the  formation  of  ammonia  ;  it 
separates  from  a  mixture  of  ether  and  pyridine  in  stellate  crystals. 
When  acted  on  by  acids,  it  forms  molecular  amounts  of  aminosulphonic 
acid  and  sulphonamide.  It  is  formed  in  small  amount  during  the 
preparation  of  silver  trisulphimide.  It  is  sometimes  formed  in 
rhombohedra  (possibly  a  second  modification  of  the  salt). 

The  gelatinous  product  obtained  by  Hantzsch  and  Holl  (loc<  cit.) 
by  the  action  of  ammonia  on  sulphuryl  chloride  in  solution  in  light 
petroleum  is  difficult  to  free  completely  from  ammonium  chloride,  and 
is  probably  ammonium  a.ci-sulphomelide ,  S303N3(0NH4)3. 

Barium  sulphomelide ,  (S306N3)2Ba3,5H20,  is  easily  soluble  in 

strong  acids,  sulphomelide  being  formed. 

Cyamelide  is  formed  when  dry  ammonia  is  passed  into  a  solution 
of  carbonyl  chloride  in  light  petroleum  at  0°,  no  melanurenic  acid 
being  produced. 

Whilst  cyamelide  does  not  form  salts,  sulphomelide  has  been 
obtained  only  in  the  form  of  its  salts.  The  constitution  of  sulpho¬ 
melide  is  discussed  in  comparison  with  that  of  cyamelide  (compare 

this  vol.,  i,  331).  The  formula  NH:S0<^gy|^^>0  is  as- 

signed  to  sulphomelide,  whilst  aci-sulphomelide  has  the  formula 


OH.NS<°‘NS(OHko 

the  former  being  the  pseudo-sidd  and  the  latter  the  true  acid. 

Just  as  trisulphimide  is  more  ea>ily  decomposed  than  cyanuric 
acid,  sulphomelide  is  more  readily  decomposed  than  cyamelide. 


A.  McK. 


Constitution  of  some  Nitrogen  Sulphonic  Acids.  Arthur 
Hantzsch  ( Ber .,  1905,  38,  1043 — 1044). — The  author  does  not  agree 
with  certain  conclusions  of  Haga  and  of  Divers  respecting  the  con- 
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stitution  of  several  sulphonic  acids  containing  nitrogen  (compare 
Hantzsch  and  Semple,  Abstr.,  1896,  ii,  95  ;  Haga,  Proc.,  1903,  19,  281  ; 
Divers,  Proc.,  1903,  19,  283  ;  Trans.,  1895,  67,  1098).  A.  McK. 

Pure  Nitrogen  from  Nitrous  and  Nitric  Oxides  and 
Ammonia.  Gregory  Paul  Baxter  and  Charles  H.  Hickey  ( Amer. 
Chem.  J.f  1905,  33,  300 — 304). — Pure  nitrogen  can  be  readily  obtained 
in  large  quantities  by  the  interaction  of  nitric  or  nitrous  oxide  and 
ammonia  at  a  high  temperature.  In  the  case  of  nitric  oxide,  the 
following  method  is  employed.  The  gas,  generated  by  the  action  of 
nitric  acid  of  sp.  gr.  1*2  on  copper  turnings,  is  led  through  a  wash- 
bottle  containing  strong  ammonia  solution,  and  afterwards  over  hot 
copper  gauze  or  thoroughly  platinised  asbestos.  The  nitrogen  thus 
obtained  is  passed  through  dilute  sulphuric  acid,  and  afterwards  over 
fused  potassium  hydroxide,  through  a  tower  containing  glass  beads 
moistened  with  strong  sulphuric  acid,  and  finally  through  a  small  tube 
containing  a  roll  of  red-hot  copper  gauze.  It  is  found  that  the 
sp.  gr.  of  ammonia  solution  used  for  this  purpose  must  not  be  higher 
than  0*92. 

In  the  case  of  nitrous  oxide,  the  gas  obtained  by  heating  ammonium 
nitrate  is  passed  over  red-hot  platinised  asbestos,  then  into  a  wash- 
bottle  containing  strong  ammonia  solution,  and  again  over  heated 
platinised  asbestos.  The  purification  of  the  nitrogen  is  effected  as  in 
the  former  case.  E.  G. 

Synthetical  Preparation  ot  Ammonia.  Westdeutsche 
Thomasphosphat-Werke,  G  m.b.H.  (D.R.-P.  157287). — The  synthetical 
preparation  of  ammonia  from  nitric  oxide  and  hydrogen  in  the  pre¬ 
sence  of  platinum  black  according  to  the  equation  2NO  -f  5H2  = 
2NH3  +  2H20  has  not  hitherto  been  possible  on  a  technical  scale,  the 
presence  of  carbon  monoxide  in  the  Dowson  gas  or  water-gas  used 
leading  to  the  production  of  ammonium  formate.  When,  however,  the 
temperature  is  kept  below  80°  by  artificial  cooling,  ammonia  is  ob¬ 
tained.  The  reaction  is  greatly  accelerated  by  the  influence  of  the 
dark  electric  discharge,  and  a  suitable  apparatus  for  the  purpose  i« 
described.  C.  H.  D. 

Electrolytic  Oxidation  of  Ammonia.  Erich  Muller  and 
Eritz  Spitzer  ( Ber.}  1905,  38,  1188 — 1190). — Polemical.  A  reply  to 
Traube  (this  vol.,  ii,  242).  A.  McK. 

Electrolytic  Reduction  of  Nitrates  to  Nitrites.  Erich  MOller 
and  Fritz  Spitzer  ( Ber .,  1905,  38,  1190 — 1194.  Compare  Abstr., 
1904,  ii,  116). — In  the  electrolytic  reduction  of  nitrates  to  nitrites,  it 
is  convenient  to  use  cathodes  coated  with  spongy  copper,  and  for  this 
purpose  the  copper  ammonium  salt  is  added  to  the  alkaline  solution  ; 
small  amounts  of  copper  are  accordingly  precipitated  in  the  course  of 
the  electrolytic  reduction. 

The  authors  have  examined  the  question  as  to  the  concentration  of 
the  nitrite  when  the  latter  is  reduced  to  ammonia  to  such  an  extent 
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as  to  render  the  production  of  nitrite  from  nitrate  of  no  commercial 
value. 

In  the  experiments  quoted,  varying  amounts  of  sodium  nitrite  were 
added  to  solutions  of  sodium  nitrate,  and,  after  the  current  had  passed 
for  a  certain  time,  the  alteration  of  the  amount  of  nitrite  in  the  solu¬ 
tion  estimated.  The  irregular  results  obtained  indicated  that  small 
amounts  of  some  compound  influenced  the  reduction.  In  certain  cases, 
the  nitrite  used  contained  lead. 

In  order  to  ensure  that  the  nitrite  is  not  oxidised  to  nitrate,  the 
concentration  of  hydroxyl  ions  in  the  solution  is  maintained  at  a 
definite  value,  no  diaphragm  being  used.  A.  McK. 

Preparation  of  Yellow  Arsenic  by  means  of  the  Electric 
Arc.  Alfred  Stock  and  Werner  Siebert  (Ber.,  1905,38,  966 — 968). 
— A  solution  of  the  yellow  variety  of  arsenic  (compare  this  vol.,  ii,  25, 
and  Erdmann  and  Unruh,  Abstr.,  1903,  ii,  73)  is  most  readily  prepared 
by  passing  a  current  of  about  12  amperes  between  a  carbon  anode  and 
a  cathode  consisting  of  an  alloy  of  equal  parts  of  arsenic  and  antimony, 
both  electrodes  being  immersed  in  carbon  disulphide  contained  in  a 
vessel  surrounded  and  covered  by  water  and  ice,  the  arsenic  under  these 
conditions  dissolving  in  the  carbon  disulphide  in  the  form  of  the  yellow 
modification,  whilst  the  antimony  is  disintegrated  but  does  not  enter 
into  solution.  After  a  sufficient  quantity  has  dissolved,  the  carbon  di¬ 
sulphide  is  separated  from  the  water  and  filtered,  and  may  be  concen¬ 
trated  by  distillation.  W.  A.  D. 

Use  of  Arsenic  Oxide  in  the  Catalysis  of  Sulphur  Tri¬ 
oxide.  Ernst  Berl  (Zeit.  anorg.  Chem .,  1905,  44,  267—299). — 
The  author  has  investigated  the  velocity  of  the  reaction  2S00  + 
02  2S03,  where  arsenic  oxide  was  used  as  the  catalyst. 

At  temperatures  ranging  from  300°  to  500°,  glass  is  attacked  by 
sulphur  trioxide.  The  observation  of  Lunge  and  Reinhardt  (Abstr., 
1904,  ii,  724)  that  arsenic  oxide  is  as  good  a  catalyst  as  ferric 
oxide  is  confirmed ;  its  catalytic  power  at  first  diminishes  and  then 
attains  to  a  constant  value.  Mixtures  of  sulphur  dioxide  and  oxygen 
were  partially  dried  by  sulphuric  acid  and  the  amount  of  moisture  best 
suitable  for  the  action  was  estimated.  When  the  gases  were  dried  by 
phosphoric  oxide,  the  velocity  of  the  reaction  was  diminished  and 
became  less  the  longer  the  drying  was  conducted.  The  presence  of  too 
much  water  in  the  mixture  of  gases  dried  by  sulphuric  acid  is  more 
harmful  than  prolonged  drying  with  phosphoric  oxide.  The  reaction 
proceeds  in  two  stages,  the  first  a  process  of  diffusion  and  the  second  the 
process  of  chemical  union  (Nernst  and  Brunner).  The  determination 
of  the  temperature-coefficients  gave  within  the  temperatures  examined, 
namely,  310°  to  510°,  the  value  1*4  to  IT  for  every  10°  rise  of  tempera¬ 
ture,  whereby  the  process  of  diffusion  appears  to  proceed  more  slowly 
than  the  process  of  union.  Sulphur  trioxide  exerts  a  strong  inhibiting 
effect  on  the  velocity  of  the  action.  Carbon  dioxide  has  a  similar 
effect.  The  presence  of  an  excess  of  either  of  the  reacting  gases 
increases  the  rate  of  combination,  A.  McK. 
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Preparation  of  Silicides,  Borides,  Aluminides,  &c.  Edward 
JOngst  and  Rudolf  Mewes  (D.R.-P.  157615). — Difficultly  fusible 
metallic  haloids,  such  as  calcium  or  barium  chloride  or  fluoride, 
magnesium  chloride,  or  potassium  chloride,  are  fused  in  an  electric 
furnace  with  such  metals  or  non-metallic  elements  as  form  volatile 
haloid  compounds  with  development  of  heat.  Silicon,  boron, 
aluminium,  iron,  phosphorus,  chromium,  and  tin  are  available  for  this 
purpose  ;  carbon  cannot  be  employed,  its  chloride  being  endothermic. 
Thus  calcium  chloride  and  silicon  yield  calcium  silicide  and  silicon 
tetrachloride  ;  calcium  chloride  and  iron  yield  calcium  ferride  and 
ferrous  chloride.  C.  H.  D. 

Use  of  Quartz  Vessels  in  the  Laboratory.  Eranz  Mylius  and 
Adolf  Meusser  ( Zeit .  anorg.  Chem,,  1905,  44,  221 — 224). — Quartz 
vessels  are  not  acted  on  by  water  at  temperatures  up  to  100°;  the 
electrical  conductivity  remaining  unaltered.  The  action  of  various 
alkalis  was  examined.  Barium  silicate  was  formed  by  the  action 
of  baryta  water  in  the  absence  of  air  on  a  quartz  vessel,  main¬ 
tained  at  18°  for  six  months.  Dilute  acids,  with  the  exception  of 
hydrofluoric  acid,  do  not  appreciably  attack  quartz  vessels  at  tem¬ 
peratures  up  to  100°.  Concentrated  sulphuric  acid  at  18°  and  at 
100°  has  no  appreciable  action.  Phosphoric  acid  at  400°  has  a  strong 
corroding  action.  The  quartz  vessels  absorb  certain  dyes  from  their 
solutions. 

The  use  of  quartz  vessels  is  recommended  for  physical  or  analytical 
work  where  neutral  or  aqueous  acid  solutions  are  dealt  with. 

A.  McK. 

Vessels  of  Fused  Silica — their  Use  in  Chemistry.  Per¬ 
meability  of  Vessels  of  Fused  Silica.  Marcellin  Berthelot 
(Compt.  rend .,  1905,  140,  817—820,  821— 825).— Details  of  the 
methods  of  manipulation  of  fused  silica  tubes  are  communicated  in 
the  first  paper.  In  the  second,  experiments  are  described  which  show 
that  fused  silica  is  permeable  to  oxygen,  nitrogen,  and  hydrogen  at  a 
temperature  of  1300°.  In  one  such  experiment,  a  tube  of  4  c.c. 
capacity  was  filled  with  pure  oxygen  at  a  pressure  of  half  an  atmos¬ 
phere,  the  tube  being  then  sealed  and  heated  at  1300°  for  an  hour  and 
a  half.  After  cooling,  the  tube  was  found  to  contain  3  c.c.  of  nitrogen. 
Another  tube  of  5  c.c.  internal  volume  was  filled  with  hydrogen  at  a 
pressure  of  one-fifth  of  an  atmosphere  and  heated  at  1300°  for  one 
hour.  The  gas  extracted  from  the  tube  after  the  experiment  consisted  of 
0'68  c.c.  of  hydrogen  and  0'12  c.c.  of  nitrogen,  measured  at  atmos¬ 
pheric  pressure.  A  considerable  amount  of  hydrogen  has  thus  escaped 
from  the  tube,  the  original  volume  measured  at  atmospheric  pressure 
being  equal  to  1*0  c.c.  When  naphthalene  was  heated  in  an  exhausted 
fused  silica  tube  at  1300°,  carbon  was  deposited,  and  the  hydrogen 
escaped  almost  completely  through  the  walls  of  the  tube.  The  volume 
of  gas  contained  in  the  tube  after  heating  for  one  hour  at  1300°  was 
only  0  18  c.c.  (instead  of  14  c.c.  if  all  the  hydrogen  in  the  naphthalene 
had  been  liberated  and  retained),  and  analysis  showed  this  to  consist 
of  0*15  c.c.  of  hydrogen  and  0*03  c  c.  of  nitrogen.  Phenomena  of  the 
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same  nature  were  observed  when  methane  was  heated  in  a  fused  silica 
tube.  H.  M.  D. 

Silicic  Acid.  III.  Eduard  Jordis  (Zeit.  a.norg.  Chem .,  1905, 
44,  200 — 208.  Compare  Abstr.,  1903,  ii,  364,  475). — It  is  impossible 
to  obtain  pure  silicic  acid  in  the  hydrosol  form.  The  only  silicic  acid 
which  can  be  obtained  pure  is  the  solid.  Attempts  to  prepare  a  pure 
hydrogel  of  silicic  acid  are  described.  A.  MuK. 

Solubility  of  Potassium  Chloride,  Bromide,  and  Iodide  in 
Water.  Adolf  Meusser  (Zeit.  anorg.  CMm.,  1905,  44,  79 — 80). — 
The  solubility  of  potassium  chloride,  bromide,  and  iodide  respectively 
in  water  was  determined  from  temperatures  about  1 0°  to  the  eutectic 

point.  A.  McK. 

Composition  of  an  Ancient  English  Gunpowder.  Loys 
Desvergnes  (Ann.  Chim.  anal .,  1905,  10,  102 — 103). — A  bomb  found 
among  d4bris  in  Saint  Martin  de  EA  (France),  and  probably  used  by 
the  English  besieging  army  in  1627,  contained  a  moist  powder  which, 
after  drying  and  allowing  for  the  17 '2  per  cent,  of  rust  it  contained, 
consisted  of  nitre  38*5,  sulphur  23*5,  and  charcoal  38  parts.  A  former 
English  gunpowder  consisted  of  nitre  75  parts,  sulphur  10  parts,  and 
charcoal  15  parts.  If,  like  the  above  specimen,  such  a  sample  has 
been  subjected  to  leaching  until  only  38*5  of  nitre  remains,  the 
sulphur  and  charcoal  would  then  have  become  respectively  24  5  and 
37,  which  are  practically  the  figures  found.  L.  de  K. 

Sodamide.  Fritz  Ephraim  (Zeit.  anorg.  Chem .,  1905,  44, 
185 — 199). — A  study  of  the  action  of  sodamide  on  inorganic  sub¬ 
stances.  When  sodamide  is  added  to  a  solution  of  sulphur  in  xylene 
and  the  mixture  heated,  ammonia,  nitrogen,  sodium,  and  ammonium 
polysulphides  and  a  substance  rich  in  nitrogen  are  formed.  When 
bromine  is  added  to  benzene  containing  sodamide  in  suspension,  the 
action  is  represented  by  the  equation  4NaNH2  +  3Br2  =  4NaBr  +  N2  + 
2NH4Br.  The  reaction  proceeds  less  vigorously  when  iodine  is  sub¬ 
stituted  for  bromine.  Sodamide  acts  vigorously  on  magnesium, 
hydrogen  being  evolved  and  a  mixture  of  magnesium  nitride  and 
sodium  being  produced.  Sodamide  has  no  action  on  iron,  tin,  copper, 
and  silver. 

A  number  of  oxides  were  heated  with  sodamide.  Lead  monoxide 
was  reduced  to  lead ;  copper  oxide  and  cadmium  oxide  were  also 
reduced.  With  mercuric  oxide,  an  amalgam  was  formed.  Antimony 
trioxide  gave  sodium  antimonite  and  antimony.  Reduction  also  took 
place  with  arsenic  trioxide,  chromic  anhydride,  chromium  trioxide,  ferric 
oxide,  manganese  sesquioxide,  manganous  oxide,  zinc  oxide,  tungstic 
acid,  and  vanadium  pentoxide. 

Lead  sulphide  was  reduced  to  lead  and  copper  sulphide  to  copper. 
Bismuth  sulphide  yielded  an  alloy  of  bismuth  and  sodium.  The  action 
on  antimony  sulphide,  arsenic  sulphide,  copper  sulphate,  lead  sulphate, 
and  sodium  sulphate  was  also  examined. 

The  chlorides  of  lead,  mercury,  silver,  tin,  zinc,  and  barium  were 
also  reduced  to  the  corresponding  metals.  Calcium  chloride  and 
potassium  chloride  did  not  act  on  sodamide. 
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Copper  phosphate  was  reduced  to  copper  and  ferric  phosphate  to 
iron. 

When  lead  nitrate  and  sodamide  were  rubbed  together  in  a  mortar, 
the  mixture  deflagrated ;  the  action  with  silver  nitrate  was  similar. 
Bismuth  nitrate,  when  heated  with  sodamide,  formed  an  alloy. 

A  mixture  of  potassium  chlorate  and  sodamide  exploded  when 
heated.  Lead  borate  yielded  lead.  Ferric  hydroxide,  cadmium 
hydroxide,  and  other  metallic  hydroxides  were  converted  into  the 
corresponding  oxides.  A.  McK. 

Sodium  Hyposulphite.  Arthur  Binz  (Ze.it.  Farb.  Text .  Ind ., 
1905,  4,  161 — 162). — When  turmeric  paper,  moistened  with  a 
slightly  alkaline  solution  of  sodium  hyposulphite,  is  exposed  to  the 
air,  it  loses  the  brown  colour  due  to  the  alkali  without  bleaching 
taking  place.  It  appears  that  an  acid  salt  is  formed,  a  fact  which 
is  more  readily  explained  by  assuming  Bernthsen's  equations  :  (1) 
Na2S204  +  0  =  Na2S205  ;  (2)  Na2S205  +  H20  -  2NaHS03,  than  by 

accepting  Schiitzenberger's  formula  for  sodium  hyposulphite.  The 
structure  of  the  latter  substance  is  discussed  at  some  length  (compare 
Bernthsen,  this  vol.,  ii,  240  ;  Bazlen,  ibid.,  ii,  240  ;  Blinking,  Dehnel, 
and  Labhardb,  ibid.,  i,  261).  W.  A.  D. 

Preparation  of  Hyposulphites.  M.  Billy  ( Compt .  rend.,  1905, 
140,  936 — 937). — The  author  finds  that  sodium  hyposulphite  cannot 
be  prepared  by  the  action  of  sulphur  dioxide  on  sodium  in  the  presence 
of  a  neutral  solvent  such  as  ether  or  light  petroleum  (compare 
Badische  Anilin-  &  Soda-Fabrik,  Abstr.,  1904,  ii,  250) ;  in  the  pre¬ 
sence  of  absolute  alcohol,  however,  both  sodium  and  magnesium 
are  readily  converted  into  the  corresponding  hyposulphite  by  the 
action  of  sulphur  dioxide ;  it  is  probable  that  traces  of  the  metallic 
ethoxide  and  hydride  are  first  formed  ;  the  latter  reacts  with  the 
sulphur  dioxide  to  form  the  hyposulphite  regenerating  hydrogen, 
which  converts  a  fresh  portion  of  the  metal  into  the  hydride  (compare 
Moissan,  Abstr.,  1903,  ii,  75).  The  formation  of  Nabl's  zinc  hyposul¬ 
phite  is  similarly  explained  (compare  Abstr.,  1900,  ii,  13). 

M.  A.  W. 

Normal  Sodium  Thiophosphate,  containing  Water  of 
Crystallisation.  Emanuel  Glatzel  (Zeit.  anorg .  Chem.,  1905,  44, 
65 — 78). — Normal  sodium  thiophosphate ,  Na3PS4,8H20,  prepared  from 
sodium  monosulphide,  phosphorus  pentasulphide,  and  water,  forms 
transparent,  monoclinic  crystals,  which  are  decomposed  at  the  ordinary 
temperature  by  water,  hydrogen  sulphide  being  evolved.  When  the 
dry  salt  is  heated,  hydrogen  sulphide  is  also  evolved  and  a  yellow  mass 
remains.  A.  McK. 

Absorption  Compounds  of  Colloidal  Silver  and  Other 
Inorganic  Colloids  with  Organic  Colloids.  Alfred  Lotter- 
moser  (J.  pr.  Chem.,  1905,  [ii],  71,  296 — 304). — For  the  preparation  of 
colloidal  silver,  the  isolation  of  protalbic  or  lysalbic  acid  is  unneces¬ 
sary,  as  the  liquid  hydrosol  is  formed  by  reduction  of  ammoniacal 
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silver  nitrate  solutions  containing  egg-albumin,  serum-albumin,  or 
casein.  A  colloidal  silver,  similar  to  Paal’s  preparation  (Abstr.,  1902, 
ii,  500),  is  formed  by  boiling  an  ammoniacal  solution  of  silver  nitrate 
and  egg-albumin  with  sodium  hydroxide.  On  addition  of  silver  nitrate 
to  a  solution  of  starch  in  dilate  sodium  hydroxide,  the  hydrosol  of  silver 
oxide  is  formed;  this  is  reduced  to  colloidal  silver  on  prolonged  boiling, 
or  quickly  on  treatment  with  formaldehyde.  The  hydrosol  so  obtained 
is  very  stable  and  does  not  give  a  precipitate  with  nitric,  sulphuric,  or 
acetic  acid  ;  on  addition  of  hydrochloric  acid,  a  precipitate  of  silver  and 
silver  chloride  is  formed.  The  brown,  solid  hydrosol,  precipitated  by 
alcohol  or  by  a  large  excess  of  glacial  acetic  acid,  dissolves  slowly  in 
water.  Liquid  hydrosols  are  formed  from  aqueous  silver  nitrate,  also 
by  the  action  of  alkaline  dextrin,  gelatin,  agar-agar  solutions,  or 
powdered  hide.  Liquid  and  solid  hydrosols  of  silver  haloids  are  formed 
by  the  same  reagents. 

The  liquid  hydrosol,  formed  by  heating  starch  with  aqueous  sodium 
hyd  roxide,  reacts,  after  neutralisation  with  acetic  acid,  towards  iodine 
in  the  same  manner  as  does  ordinary  starch  solution.  The  deep  blue 
solid  hydrosol,  which  is  precipitated  on  addition  of  alcohol,  loses  iodine 
slowly  when  washed  with  alcohol  or  ether,  and  changes  into  a  brown, 
granular  substance,  which  contains  iodine,  as  it  dissolves  in  water  to  a 
blue  solution.  The  blue  colloid  loses  its  colour  when  heated,  and 
becomes  blue  again,  not  on  cooling,  but  on  solution  in  water. 

G.  Y. 

Relationships  between  the  Solubility  of  Calcium  Sulphate 
and  the  Hydration  of  Gypsum  and  of  Portland  Cement.  Paul 

Borland  (Zeit.  angew.  Chem.,  1905,  18,  327 — 330). — The  results 
obtained  by  Jones  and  Getman  (Abstr.,  1904,  ii,  386)  on  the  existence 
of  hydrates  in  concentrated  solutions  of  electrolytes  throw  light  on  the 
solubility  of  calcium  sulphate  at  varying  temperatures. 

In  determinations  of  the  solubility  of  calcium  sulphate  in  water,  the 
size  of  the  calcium  sulphate  particles  is  an  important  factor  on  which 
the  rate  of  hydration  of  calcium  sulphate  is  also  dependent.  The 
substance  undergoing  hydration  must  first  pass  into  solution  before 
hydration  takes  place.  From  the  fact  that  both  calcium  sulphate 
semihydrate  and  anhydrous  calcium  sulphate  first  pass  into  solution 
before  hydration  occurs,  the  conclusion  is  drawn  that,  before  the 
solubility  product  is  exceeded,  hydrated  molecules  are  present  in 
solution.  Calcium  sulphate  exhibits  even  in  dilute  salt  solutions 
a  maximum  which  corresponds  with  a  maximum  of  the  rate  of 
hydration.  A.  McK. 

Formation  of  Oceanic  Salt  Deposits.  XLI.  Temperature 
of  Formation  of  Potassium  Pentacalcium  Sulphate.  Jacobus  H. 
van’t  Hoff,  Gerardus  L.  Voerman,  and  Walter  C.  Blasdale 
(aS 'itzungsber.  K.  A  had.  Wiss.  Berlin,  1905,  12,  305 — 310). — The  forma¬ 
tion  of  potassium  pentacalcium  sulphate  according  to  the  equation 
K2Ca(S04)2,H20  +  4CaS04,2H20  =  K2Ca6(S04)6,H20  + 8H20  has  been 
previously  described  (Ab^tr.,  1 904, ii,  561 ),  and  the  equilibrium  tempera¬ 
ture  was  found  to  lie  between  83°  and  the  ordinary  temperature.  Tensi- 
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metric  observations  gave  the  value  31  ‘8°  for  the  equilibrium  temperature 
and  34  7  mm.  for  the  equilibrium  pressure.  By  the  addition  of  tartaric 
acid,  the  temperature  is  lowered  to  -  2*2°  and  the  pressure  to  2*87  mm., 
from  which  the  pressure  at  other  temperatures  is  calculable.  A  diagram 
illustrating  the  field  of  the  pentasulphide  is  given ;  the  field  is  small  at 
25°,  but  increases  with  rise  of  temperature.  L.  M.  J. 

Action  of  Ultra-violet  Light  on  G-lass.  Franz  Fischer  ( Ber ., 
1905,  38,  946 — 947). — Various  kinds  of  glass  have  been  exposed  to 
ultra-violet  rays  from  a  quartz-mercury  lamp,  the  short  space  between 
the  quartz  and  glass  being  filled  with  hydrogen.  Jena  combustion 
glass,  durax  glass  (Schott),  German  lead  glass,  and  English  lead  glass 
were  not  affected,  whereas  ordinary  Thuringian  glass,  apparatus  glass 
from  Greiner,  apparatus  glass  from  Bock  and  Fischer,  and  normal 
thermometer  glass  (Schott)  were  coloured  strongly  violet  within  12 
hours.  All  the  latter  contained  manganese,  whereas  the  glasses 
which  were  not  discoloured  were  free  from  manganese. 

The  violet  colour  is  readily  destroyed  by  heating  the  glass  until  it 
softens.  J.  J.  S. 

Complexity  of  Glucinum.  Charles  L.  Parsons  (J.  Amer. 
Chem.  Soc.,  1905,  27,  233— 237).— Pollok  (Trans.,  1904,  85,  1630) 
has  stated  that  the  beryl  of  Limoges  contains  a  new  element  which 
resembles  glucinum  in  its  chemical  properties  but  has  a  much  higher 
equivalent. 

The  results  of  Pollok’s  experiments  are  discussed  and  it  is  suggested 
that  they  may  have  been  produced  by  the  presence  of  moisture,  which 
causes  a  rapid  decomposition  of  glucinum  chloride  with  loss  of 
chlorine.  For  this  reason,  the  opinion  is  expressed  that  Pollok’s 
results  cannot  be  regarded  as  proving  the  existence  of  a  new  element 
in  the  beryl  until  it  is  shown  that  moisture  was  carefully  excluded  from 
the  chloride  used  in  his  experiments.  E.  G. 

Alloys  of  Magnesium  and  Lead.  G.  Grube  (Zeit.  anorg .  Chem., 
1905,  44,  117 — 130). — The  author  has  examined  the  curve  of  cooling 
of  mixtures  of  magnesium  and  lead  to  see  whether  a  compound  is  formed. 
The  temperatures  were  determined  by  a  thermo-element,  of  which  the 
one  wire  consisted  of  platinum  and  the  other  of  an  alloy  of  platinum 
and  rhodium. 

Antimony  melts  at  620°,  zinc  at  412°,  lead  at  327°,  and  magnesium 
at  651°. 

When  varying  weights  of  lead  and  magnesium  are  melted  together, 
only  one  compound ,  PbMg2,  is  formed,  provided  that  the  temperature 
does  not  exceed  750°.  This  compound  separates  at  55 1*3°.  The  curve 
shows  two  eutectic  points,  where  the  percentage  of  lead  is  67  and  97 
respectively,  corresponding  with  the  temperatures  459  2°  and  246 -9°. 

The  compound  is  brittle,  steel-blue  in  colour,  and  stable  in  dry  air. 
In  moist  air,  it  is  quickly  decomposed  to  form  a  black  powder,  from 
which  a  hydrate  corresponding  with  the  formula  Pb0,2Mg0,3H20  is 
produced.  A.  McK. 
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Zinc  Chloride.  Solubility  of  Salts.  XIV.  Franz  Mylius  and 
Rudolf  Dietz  ( Ber .,  1905,  38,  921 — 923.  Compare  Dietz,  Abstr., 
1899,  ii,  221). — Zinc  chloride  has  been  obtained  in  the  anhydrous  and 
in  five  hydrated  modifications,  containing  1,  1^,  2^,  3,  and  4  H20 
respectively.  The  existence  of  a  hydrate  containing  2H20  is  not  con¬ 
firmed.  The  solubility  curve  consists  of  seven  branches,  the  progres¬ 
sive  conversion  of  the  anhydrous  salt  into  its  hydrates  is  reversible. 
A  52  per  cent,  solution  of  zinc  chloride  does  not  solidify  at  -  62°, 
whilst  at  75*5°  the  solution  yields  a  eutectic  mixture  which  melts  at  0°  ; 
concentrated  solutions  form  a  brittle,  glassy  mass  when  strongly 
cooled.  Seven  different  systems,  in  which  the  saturated  solutions  con¬ 
tain  67  5 — 81  per  cent,  of  zinc  chloride,  are  capable  of  existence  at  0°; 
at  this  temperature,  a  transition  from  one  form  to  another  containing 
more  water  of  crystallisation  is  accompanied  by  a  diminution  in  the 
concentration  of  the  saturated  solution,  by  an  increase  in  the  solubility 
of  the  crystalline  substance,  and  by  a  diminution  of  the  excess  of  the 
solvent  over  the  water  of  crystallisation  of  the  solute.  G.  Y. 

Revision  of  the  Atomic  Weight  of  Cadmium.  Analysis  of 
Cadmium  Chloride.  Gregory  P.  Baxter  and  Murray  A.  Hines 
(«/.  Amer .  Chem.  Soc.,  1905,  27,  222 — 231). — The  cadmium  chloride 
used  in  these  experiments  was  prepared  in  the  following  manner. 
Cadmium  sulphide,  prepared  by  fractional  precipitation,  was  converted 
into  the  nitrate,  and  the  nitrate  into  the  sulphate.  The  sulphate  was 
submitted  to  electrolysis,  the  cadmium  thus  obtained  was  dissolved  in 
pure  hydrochloric  acid,  and  the  chloride  was  converted  into  the  double 
ammonium  salt.  The  cadmium  ammonium  chloride  was  purified  by 
fractional  crystallisation,  two  fractions  of  pure  material  being  thus 
obtained.  A  third  sample  of  material  used  in  the  analyses  was  a 
portion  of  that  employed  in  the  determination  of  the  sp.  gr.  of 
cadmium  chloride  (Abstr.,  1904,  ii,  257).  Each  of  these  specimens 
was  converted  into  cadmium  chloride  by  ignition  in  a  current  of  dry 
hydrogen  chloride. 

In  the  first  series  of  analyses,  the  ratio  of  cadmium  chloride  to  silver 
chloride  was  determined  by  the  addition  of  a  slight  excess  of  silver 
nitrate  to  a  solution  of  the  cadmium  salt,  the  precipitated  silver 
chloride  being  collected,  washed,  dried,  and  weighed  ;  the  silver  chloride 
dissolved  in  the  washings  was  estimated  by  precipitating  it  with  excess 
of  silver  nitrate,  the  precipitate  produced  being  compared  by  means  of 
the  nephelometer  (Richard  and  Wells,  Abstr.,  1904,  ii,  287)  with  that 
yielded  by  standard  solutions  of  hydrochloric  acid. 

In  a  second  series  of  experiments,  the  weight  of  pure  silver  required 
to  combine  exactly  with  the  chlorine  in  cadmium  chloride  was 
determined  by  dissolving  a  weighed  quantity  of  pure  silver  in  nitric 
acid  and  adding  the  diluted  solution  to  that  of  the  cadmium  chloride. 
Portions  of  the  solution  were  tested  from  time  to  time  in  the  nephelo¬ 
meter  for  excess  of  chlorine  or  silver  and,  if  necessary,  standard  silver 
nitrate  or  hydrochloric  acid  was  added  until  the  amounts  of  chlorine 
and  silver  in  the  solution  were  equivalent. 

The  value  for  the  atomic  weight  of  cadmium  obtained  as  the  average 
result  of  the  first  series,  consisting  of  three  experiments,  was  112*476, 
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whilst  the  average  of  the  six  determinations  of  the  second  series  was 
112*462,  the  average  of  the  whole  of  the  results  being  112*469  (Ag  = 
107-93;  Cl  =  35*473).  E.  G. 

Preparation  and  Properties  of  Manganese  Boride.  Edgar 
Wedekind  [and  K.  Fetzer]  (Ber.,  1905,  38,  1228—1232). — A  crystal¬ 
line  regulus  containing  about  82  per  cent,  of  manganese  is  formed 
when  boron  and  manganese  thermite  are  brought  together  and  the 
mixture  ignited  with  magnesium  powder  (Goldschmidt  process).  The 
small  excess  of  manganese  and  boron  is  removed  as  chloride  by  heat¬ 
ing  the  powdered  mass  in  a  stream  of  chlorine  and  washing  quickly 
with  ice-cold  water.  The  greyish-black,  glistening,  crystalline  man¬ 
ganese  boride ,  MnB2,  contains  71*7  per  cent,  of  manganese ;  it  is  slowly 
decomposed  by  water  and  dilute  acids  and  has  a  sp.  gr.  6*04  at  19°. 

A  manganese  boride,  MnB,  containing  82*2  per  cent,  of  manganese, 
very  similar  to  the  above  in  appearance  and  properties,  is  obtained  on 
heating  manganese  suboxide  and  boron  in  the  electric  furnace  (com¬ 
pare  Binet  du  Jassoneix,  this  vol.,  ii,  90).  E.  F.  A. 

Oxidation  of  Metals  in  the  Cold  in  presence  of  Ammonia. 

Camille  Matignon  and  G.  Des plantes  ( Compt .  rend.,  1905,  140, 
853 — 855). — The  metals  in  finely  divided  condition  were  shaken  up  at 
the  ordinary  temperature  in  large  flasks  containing  10  c.c.  of  ammonia 
solution  (255  grams  per  litre)  for  periods  varying  from  24  to  60  hours. 
In  the  majority  of  cases,  blank  experiments  were  made  in  which  the 
metals  were  similarly  shaken  with  distilled  water. 

In  the  presence  of  ammonia,  nickel,  cobalt,  silver,  cadmium,  zinc, 
molybdenum,  tungsten,  and  mercury  are  oxidised;  with  tin  and 
chromium,  no  action  takes  place.  H.  M.  D. 

Dibromotetra-amminecobalt  Salts.  Alfred  Werner  and  A. 
Wolberg  {Ber.,  1905,  38,  992 — 998). — Dibromotetra-amminecobalt 
bromide,  prepared  by  the  action  of  fuming  hydrobromic  acid  on 
carbonatotetra-amminecobalt  bromide  according  to  the  equation 
[C03!Co(NH3)4]Br  +  2HBr  =  H20-t-C02  +  [Br2Co(NH3)4]  Br,  is  a  green, 
amorphous  solid. 

Dibromotetra-amminecobalt  chloride ,  [Br2Co(NH8)4]Cl,H20,  prepared 
by  the  action  of  concentrated  hydrochloric  acid  on  the  bromide,  forms 
glistening,  green,  prismatic  needles,  the  aqueous  solution  of  which 
quickly  changes  at  the  ordinary  temperature  into  the  corresponding 
aquo-salt,  thus,  [Br2Co(NH3)4]Cl  +  H20  =  [Br(H20)Co(NH3)4]ClBr, 
the  aqueous  solution  of  which  is  reddish-violet.  The  iodide , 

[Br2Co  ( N  Hg)4]  I, 

prepared  by  the  action  of  potassium  iodide  on  the  preceding  salt,  forms 
greenish-brown  needles";  the  formation  of  the  corresponding  aquo-salt 
proceeds  slowly.  The  platinichloride ,  [Br2Co(NH3)4]2PtClfi,  and  the 
aurichloride ,  [Br2Co(NH3)4]Ci,AuCl3,  were  prepared. 

The  sulphate ,  [Br2Co(NH3)4]2S04,  prepared  by  the  action  of  dilute 
sulphuric  acid  on  the  dibromochloride,  forms  light  green  crystals, 
which  are  readily  acted  on  by  water  to  form  the  aquo-salt.  Whilst 
in  the  dichloro-series  a  hydrogen  sulphate  only  has  been  isolated 
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having  the  formula  [Cl2Co(NH3)4]S04H,  in  the  dibromo-series  the 
normal  salt  is  formed. 

The  nitrate ,  [Br2Co(NH3)4]  NT 03,  forms  bright  green  prisms.  The 
dichromate ,  Br2Co(NH3)4]2Cr207,  forms  yellowish-green  plates.  The 
thiocyanate ,  Br2Co(NH3)4]CNS,  forms  green  crystals. 

The  dibromo-salts  described  form  green  solutions  with  water,  which 
are  rapidly  changed,  first  into  bromoaquotetra-amminecobalt  salts, 
and  then  into  diaquo-salts,  thus,  [Br2Co(NH3)4]Br  -f  H20  = 

[BrCo(H20)(NH3)4]Br2 

and  [BrCo(H20)(NH3)4]Br2  +  H20  =  [Co(H20)2(NH3)4]Br3. 

These  transformations  may  be  studied  by  determinations  of  the 
variation  of  the  electrical  conductivity  of  the  solutions.  A.  McK. 

Saturated  Series  of  Dicobaltammine  Compounds.  Alfred 
Werner  and  It.  Feenstra  ( Ber .,  1905,  38,  923 — 925). — The  cobalt- 
ammines  richest  in  ammonia  have  the  formula  [Co(NH3)6]X3.  In 
addition  to  these  simple  compounds,  other  saturated  derivatives  con¬ 
taining  more  than  one  atom  of  cobalt  aDd  of  the  general  type 
X2[Co(NH3)5,NH*Co(NHg)5]X2  have  been  prepared. 

Iminodipyridineoctamminedicobalt  chloride , 

Cl2[CoPy(NH3)4-NH-CoPy(NH3)4]C]2, 
is  obtained  by  warming  dichloroaquotriamminecobalt  chloride  with 
water  and  pyridine.  The  yield  is  small  and  appears  to  vary  consider¬ 
ably  ;  on  treatment  with  concentrated  hydrobromic  acid,  the  corre¬ 
sponding  bromide  is  obtained  ;  this  forms  large,  glistening,  brownish- 
yellow  needles  containing  2HaO.  J.  J.  S. 

Hexahydroxylaminecobalt  Salts.  Alfred  Werner  and  E.  Berl 
(Ber.,  1905,  38,  893 — 899.  Compare  Feldt,  Abstr.,  1894,  ii,  187). — 
Hexahydroxylaminecobalt  chloride,  [Co(NH2*OH)6]Cl3,  formed  by  the 
action  of  hydroxylamine  hydrochloride  on  dichlorodiethylenediamine- 
cobalt  chloride  or  on  chlorobydroxylaminediethylenediaminecobalt 
chloride  in  aqueous  potassium  hydroxide  solution,  crystallises  in  large, 
golden  leaflets,  darkens  on  exposure  to  light,  and  yields  cobalt  chloride 
when  boiled  with  acetic  anhydride.  With  potassium  ferrocyanide  in 
aqueous  solution,  the  chloride  forms  a  reddish-brown,  crystalline 
precipitate,  which  decomposes  on  exposure  to  light ;  with  sodium 
acetate  a  yellow,  crystalline  precipitate,  with  potassium  ferricyanide  a 
brown,  amorphous  precipitate,  and  with  sodium  carbonate  and  with 
hydriodic  acid  yellow,  unstable  precipitates  are  formed.  With  hydro¬ 
bromic  acid  in  aqueous  solution,  hexahydroxylaminecobalt  chloride 
forms  the  yellow,  crystalline  bromide ;  with  ammonium  oxalate  the 
yellow,  crystalline  oxalate ,  with  nitric  acid  the  nitrate  which  crystal¬ 
lises  in  long,  yellow  needles,  with  sulphuric  acid  the  yellow  sulphate , 
[Co(NH2*OH)6]2(S04)3,2H20,  which  decomposes  at  90 — 100°,  and 
with  potassium  cyanide  a  yellow,  unstable  cyanide  are  formed. 

G.  Y. 

Chlorinated  and  Brominated  Molybdates,  Brominated 
Molybdites,  and  their  Corresponding  Acids.  Rudolf  F.  Wein- 
land  and  W.  KnOll  (Zeit.  anorg .  Chem .,  1905,  44,  81 — 1 16.  Compare 
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Abstr.,  1904,  ii,  263  ;  this  vol.,  ii,  326). — Since  oxygen  in  molyb¬ 
dates  can  be  replaced  by  sulphur,  it  can  also  be  replaced  by  chlorine  or 
by  bromine. 

Trichloromolybdic  acid,  MoOC13’OH,7II20,  prepared  by  the  action 
of  fuming  hydrochloric  acid  on  the  hydroxychloride, 

MoOC12(OH)2, 

forms  green  prisms,  from  the  solution  of  which  in  water  molybdic 
acid  does  not  separate.  Diccesium  tetrachloromolybdate ,  MoCl4(OOs)2, 
prepared  from  the  hydroxychloride,  MoOC12(OH)2,  and  caesium  chloride, 
forms  green,  hygroscopic  crystals,  from  the  aqueous  solution  of  which 
molybdic  acid  separates.  Monoccesium  trichloromolybdate, 

MoOCl3*OCs,H20, 

forms  greenish-yellow,  hygroscopic  crystals.  Ccesium  hydrogen  chloro- 
trimolybdate,  Mo6OuC114,Cs20,22H20,  forms  hygroscopic  prisms. 

Dirubidium  tetrachloromolybdate ,  MoCl4(ORb)2,  forms  tetragonal 
plates.  Monorubidium  trichloromolybdate,  MoOCl3*ORb,H20,  forms 
hard  crystals. 

Dipotassium  tetrachloromolybdate ,  MoC14(OK)2,2H20,  forms  greenish- 
yellow,  hexagonal  plates.  Monopotassium  trichloromolybdate , 

MoOC13*OK,R20, 

forms  hexagonal  plates.  Potassium  hydrogen  chlorotrimolybdate , 
MortOnCl14,K2(),6H20,  crystallises  in  prisms. 

Diammonium  tetrachloromolybdate ,  MoC14(ONH4)2,2H20,  forms 

hexagonal  plates. 

Diquinoline  tetrachloromolybdate ,  MoC14(OH)2,(C9H7N)2,9H20,  forms 
rhombic  plates  Monoquinoline  trichloromolybdate , 

Mo0Cl3-0H,C9H7]Sr,2H20, 

separates  from  strong  hydrochloric  acid  in  colourless  needles. 

Dipyridine  tetrachloromolybdate ,  MoC14(OH)2,(C5H6N)2,2H20,  crys¬ 
tallises  in  white  leaflets.  Monopyridine  trichloromolybdate , 

MoOC13-OH,C3H5N,2H20, 

separates  from  hydrochloric  acid  in  needles.  Hydrogen  pyridine  chloro- 
trimolybdate ,  Mo3O5C17,OH,C5H5N,10H2O,  forms  hygroscopic  prisms, 
which  on  exposure  gradually  become  blue.  Hydrogen  pyridine  chloro- 
nonomolybdate,  Mo9Ol7Cl18(OH)2,(C5H5N)2,5H20,  forms  tetragonal  or 
hexagonal  prisms. 

Monoquinoline  tribromomolybdate ,  MoOBr3*OH,C9H7N,2H20,  prepared 
from  the  mixture  of  bromides  containing  quinque valent  and  sexavalent 
molybdenum  (obtained  from  the  action  of  anhydrous  hydrogen  bromide 
on  heated  molybdic  acid)  by  treating  it  with  bromine  and  then  adding 
quinoline  hydrobromide,  forms  yellowish-white  leaflets. 

Dipyridine  tetrabromomolybdate ,  MoBr4(OH)2,(C5H5N)2,2H20,  forms 
yellow  prisms. 

Dibromomolybdous  acid ,  MoBr2OOH,l  JH20,  forms  dark  brown, 
hygroscopic  prisms  Tetrabromomolybdous  acid ,  MoBr4*0H,2H20, 

forms  hygroscopic  needles. 

Diccesium  pentabromomolybditey  MoBt’5OCs21  forms  glistening 
octahedra. 

Dirubidium  pentabromomolybdite ,  MoBr6ORb2,  forms  rhombic 
pyramids,  which  are  sometimes  dark  red  and  sometimes  yellowish- 
green. 
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Dipotassium  pentabromomolybdite ,  MoBr5OK2,  forms  dark  red 
pyramids.  Monopotassium  tetrabromomolybdite ,  MoBr4*OK,2H20, 
forms  olive-green  pyramids. 

Diammonium  pentabromomolybdite ,  MoBr50(NH4)2,  forms  reddish- 
brown  octahedra. 

Monolithium  tetrabromomolybdite ,  MoBr4OLi,4H20,  forms  dark  red, 
hygroscopic  needles. 

Magnesium  pentabromomolybdite ,  MoBr5OMg,7H20,  forms  olive- 
green  octahedra  or  hexagonal  pyramids, 

Calcium  tetrabromomolybdite ,  Ca(MoBr40)2,7H20,  forms  tetragonal 
plates. 

Diquinoline  pentabromomolybdite ,  MoBr5OH2,(C9H7N)2,2H20,  forms 
olive-green  needles.  Monoquinoline  tetrabromomolybdite , 

MoBr4-OH,C9H7N,2H20, 

forms  red  needles. 

Dipyridine  pentabromomolybdite ,  MoBr5OH2,(C5H5N)2,  forms  green 
needles. 

Monopyridine  tetrabromomolybdite ,  MoBr4*OH,C5H5N,  forms  red 
needles. 

When  attempts  were  made  to  prepare  a  copper  salt  containing 
quinque valent  molybdenum,  glistening,  black  needles  of  the  compound, 
CuBr3H,10H2O  were  obtained.  A.  McK. 

Properties  of  Tungsten  Trioxide  as  a  Ceramic  Colouring 
Matter.  Albert  Granger  ( Compt .  rend.,  1905,  140,  935 — 936). — 
The  use  of  tungsten  trioxide  as  a  yellow  colouring  matter  in  enamels 
and  glazes  is  limited  by  the  fact  that  the  colour  is  destroyed  at  high 
temperatures,  the  glaze  becoming  opaque.  The  author  finds,  however, 
that  permanent  yellow  glazes  can  be  obtained  by  fusing  tungsten 
trioxide  at  800°  with  lead  silicate,  with  a  mixture  of  zinc  borate  and 
silicate,  or  with  bismuth  oxide;  whilst  a  glaze  having  the  general 
formula  MO,l*4SiO2,0'l Al2O3,0*5B2O3,0T W03,  where  M  represents 
Na2,  Ca,  or  Pb,  is  readily  fusible,  transparent,  and  yellow  in  colour. 

M.  A.  W. 

Sodium  Hexatungstate.  A.  W.  Leontowitsch  (J.  Russ.  Phys. 
Chem.  Soc.,  1905,  37,  130 — 141). — The  author  has  been  unable  to 
prepare  the  sodium  octotungstate  described  by  Ullik  ( Sitzungsber .  Wien. 
Alcad .,  56,  [ii],  157),  but  has  obtained  a  sodium  hexatungstate, 
Na2W60,9, 15H20,  which  forms  long  crystals  and  may  be  recrystal¬ 
lised  without  decomposition.  T.  H.  P. 

Perstannic  Acids  and  Perstannates.  Sebastian  Tanatar  (Ber.t 
1905,  38,  1184 — 1186). —  Stannic  acid,  which  had  been  precipitated 
from  a  solution  of  stannous  chloride  by  sodium  carbonate,  was  tri¬ 
turated  with  an  excess  of  a  30  per  cent,  solution  of  hydrogen  peroxide 
and  the  mixture  heated  at  about  70°.  After  remaining  for  some  days 
in  a  desiccator,  a  white,  amorphous  powder,  HSn04,2H20,  was  ob¬ 
tained.  On  further  exposure  in  a  desiccator,  this  acid  slowly  loses 
water  and  oxygen.  It  undergoes  with  water  partial  decomposition 
into  stannic  acid  and  hydrogen  peroxide.  When  dried  at  100°,  it  is 
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converted  into  the  acid,  H2Sn207,3H20.  This  is  a  more  convenient 
method  for  preparing  the  latter  than  Spring’s  method  is. 

Potassium  perstannate ,  KSn04,2H20,  prepared  by  the  action  of 
hydrogen  peroxide  on  potassium  stannate,  is  a  white,  amorphous 
powder,  which,  when  heated,  parts  with  oxygen  and  water.  Its 
aqueous  solution  has  an  alkaline  reaction  ;  on  the  addition  of  sulphuric 
acid,  it  decolorises  permanganate.  When  heated,  it  is  converted  into 
the  salt,  K2Sn207,3H20. 

Sodium  perstannate,  NaSn04,2H20,  prepared  in  a  similar  manner,  is 
sparingly  soluble  in  water,  by  which  it  is  readily  decomposed  ;  it  is  a 
white,  amorphous  powder.  A.  McK. 

Separation  of  Thorium  from  the  Cerite  Earths  by  means 
of  Normal  Sodium  Sulphite.  Hermann  Grossmann  (Zeit.  anorg . 
Chem .,  1905,  44,  229 — 236).— Normal  sodium  sulphite  effects  a  quan¬ 
titative  precipitation  of  the  ter  valent  cerite  earths  as  normal  sulphites, 
whilst  thorium  and  zirconium  salts,  in  the  presence  of  an  excess  of  the 
precipitant,  form  basic  sulphites  which  are  gelatinous  and  readily  soluble. 
In  the  solution  of  the  thorium  salt,  the  existence  of  complex  alkali 
thorium  sulphites  is  assumed;  the  salt ,  Th2(0H)2(S03)3,2Na2S03,22H20, 
was  isolated  as  a  solid,  practically  insoluble  in  water  and  readily  soluble 
in  dilute  hydrochloric  acid.  The  salt ,  Th(OH)2SO3,2K2SO3,10H2O, 
is  a  white,  amorphous  powder. 

Chavastelon’s  method  of  separation  cannot  be  applied  when  the 
amount  of  thorium  present  is  small. 

Normal  ammonium  sulphite  precipitates  dilute  solutions  of  thorium 
nitrate  as  basic  sulphite,  whilst  zirconium  nitrate  with  an  excess  of 
sulphite  gives  a  clear  solution,  from  which  gelatinous  ammonium 
zirconium  sulphite  separates  sefter  12  hours. 

The  more  strongly  basic  cerite  earths  do  not  tend  to  form  alkali 
double  sulphites.  The  solubility  of  the  hydroxides  in  sulphurous  acid 
decreases  in  the  sequence  cerium,  didymium,  lanthanum,  thorium. 

A.  McK. 

Chlorinated  Antimonatee.  Metachloroantimonic  Acid. 

Rudolf  F.  Weinland  and  Hans  Schmid  {Zeit.  anorg .  Chem .,  1905,  44, 
37 — 64.  Compare  Weinland  and  Feige,  Abstr.,  1903,  ii,  218). — Meta¬ 
chloroantimonic  acid ,  HSbCl6,4^H20,  prepared  by  passing  chlorine  into 
a  solution  of  antimony  trioxide  in  concentrated  hydrochloric  acid  until 
the  solution  becomes  greenish-yellow  and  then  passing  hydrogen 
chloride  into  it,  forms  greenish-yellow,  hygroscopic  prisms.  When  its 
aqueous  solution  is  kept,  or  when  it  is  boiled,  antimonic  acid  separates. 
Determinations  of  the  lowering  of  the  freezing  point  of  aqueous  solu¬ 
tions  of  metachloroantimonic  acid  indicated  that  two  different  ions 
were  present.  The  authors  were  unable  to  obtain  the  compound, 
SbCl5,5HCl,10H2O,  described  by  Engel.  The  chlorine  in  metachloro¬ 
antimonic  acid  is  only  partially  precipitated  by  the  addition  of  silver 
nitrate. 

Ammonio-silver  metachloroantimonate ,  AgSbCl6,2NH3,  forms  golden- 
yellow,  hexagonal  plates,  which  gradually  become  white  and  finally 
violet.  It  is  decomposed  by  water  forming  silver  chloride  and  anti- 
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monic  acid.  Ammonio-copper  metachloroantimonate ,  Cu(SbCI6)2,5NH3, 
forms  blue,,  glistening  prisms.  The  cadmium  salt,  Cd(SbCl6)2,7NH3, 
forms  yellowish- white,  dendritic  crystals.  Thezmc  salt,Zn(SbCl6)2,4NH3, 
forms  white  prisms.  The  nickel  salt,  Ni(SbCJ6)2,6NH3,  forms  green, 
glistening  prisms. 

Pyridine  silver  metachloroantimonate,  AgSbCI6,2C5H5N,  forms  golden- 
yellow  crystals. 

Pyridine  copper  metachloroantimonate,  CuSbCl0,5C-H5N,  forms  prisms 
of  an  ultramarine-blue  tint. 

The  basic  salt,  HSbCl6,2NH3,  formed  by  the  addition  of  a  large 
excess  of  ammonia  to  metachloroantimonic  acid,  crystallises  in  white, 
tetragonal  pyramids. 

The  pyridine  salt,  HSbCl6,2C5H5N,  forms  microscopic  needles.  The 
quinoline  salt,  HSbCl6,2C9H7N,  forms  golden-yellow,  silky,  tetragonal 
plates. 

Pyridine  metachloroantimonate,  HSbCl6,C5H5N,  forms  colourless 
needles ;  it  is  stable  and  not  hygroscopic.  The  pyridine  salt, 
H3Sb2Cl13,3C5H5N,  forms  colourless  needles.  Quinolinemetachloroanti - 
monate,  HSbCl6,C9H7N,  separates  from  alcohol  in  glistening,  yellow 
needles.  Quinoline  pyrochloroantimonate,  H2SbCl7,2C9H7N,H20,  forms 
nacreous  leaflets.  A.  McK. 

Alloys  of  Antimony  and  Bismuth.  K.  HOttner  and  Gustav 
Tammann  ( Zeit .  anorg.  Chem .,  1905,  44,  131 — 144). — The  curve  of 
cooling  of  mixtures  of  antimony  and  bismuth  has  been  studied  by  the 
authors.  From  molten  masses  rich  in  antimony,  crystals  rich  in 
antimony  first  separate ;  the  main  amount  of  this  molten  mass 
solidifies  about  50°  below  the  temperature  at  which  crystallisation 
begins.  Molten  masses  which  contain  less  than  70  per  cent,  of 
antimony  do  not  crystallise  until  the  melting  point  of  bismuth  is 
reached,  and  finally  bismuth  itself  separates  in  almost  a  pure  state. 
When  alloys  of  antimony  and  bismuth  are  allowed  to  cool  very  slowly, 
the  structure  of  the  solid  which  separates  is  homogeneous  ;  it  is  very 
probable  that  the  two  metals  are  miscible  in  all  proportions.  In 
molten  masses  containing  antimony  up  to  60  per  cent.,  the  tempera¬ 
ture  at  the  beginning  of  the  crystallisation  remains  constant  for  a 
time.  The  relationship  between  the  temperatures  at  which  crystal¬ 
lisation  begins  and  the  percentage  of  antimony  is  expressed  by  the 
tabulated  results.  A.  McK. 

Inorganic  Colloids.  Alexander  Gutbier  and  Gustav  Hofmeier 
{Zeit.  anorg.  Chem.,  1905,  44,  225 — 228). — An  unstable  colloidal  form 
of  bismuth  was  obtained  by  the  action  of  hypophosphorous  acid*  on 
bismuth  oxychloride.  When  a  dilute  solution  of  hydrazine  hydrate  is 
added  to  a  hot  dilute  solution  of  ammoniacal  copper  sulphate,  a  copper 
hydrosol  is  obtained  from  which  copper  gradually  separates.  In  the 
presence  of  gum  arabic,  this  hydrosol  is  more  stable.  Attempts 
to  prepare  mercury  hydrosol  were  unsuccessful.  A.  McK. 

Hexahydroxyplatinic  Acid.  Italo  Bellucci  {Zeit.  anorg.  Chem., 
1905,  44,  168 — 184). — A  detailed  account  of  work  already  published 
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(Abstr.,  1904,  ii,  180).  In  addition,  the  author  has  determined  the 
electrical  conductivity  of  the  salt,  Pt(OH)6K2,  which  undergoes  normal 
dissociation  in  dilute  aqueous  solutions  and  is  regarded  as  a  salt  of  a 
dibasic  acid  ;  it  undergoes  no  hydrolysis  at  25°  and  is  analogous  to 
potassium  platinichloride.  The  transport  numbers  of  its  ions  are 
calculated. 

The  crystalline  form  of  the  salt  was  measured.  A.  McK. 
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Min  era  logical  Chemistry. 


Souesite,  a  Native  Iron -nickel  Alloy  from  British  Columbia. 

G.  Christian  Hoffmann  (Amer.  J.  Sci.y  1905,  [iv],  19,  319 — 320). — 
A  grey,  metallic  sand  forming  the  heavy  residue  from  the  gold 
washings  on  the  Fraser  River,  near  Lillooet,  in  British  Columbia, 
consists  of  an  iron-nickel  alloy  (47  per  cent,  of  the  whole  sand)  and 
scales  of  platinum  (43  per  cent.),  together  with  flattened  grains  of 
iridosmine  and  gold,  and  grains  of  magnetite,  ilmenite,  quartz,  and 
garnet.  The  iron-nickel  alloy  is  in  the  form  of  small  (the  largest 
1^  mm.  diameter),  very  irregularly- shaped,  rounded  grains  of  a  faint 
yellowish-steel-grey  colour,  with  sub-metallic  lustre  ;  it  is  strongly 
magnetic  and  is  malleable.  Analysis  by  F.  G.  Wait  gave : 

Ni.  Co.  Fe.  Cu.  Siliceous  matter.  Total.  Sp.  gr. 

75*50  nil  22 ’02  1*20  1*16  99  '88  8*215 

This  mineral,  to  which  the  name  souesite  is  given,  is  thus  very 
similar  to  the  awaruite  of  New  Zealand,  the  josephinite  of  Oregon, 
and  to  an  iron-nickel  alloy  from  Piedmont.  L.  J.  S. 

Synthesis  of  Naphtha  and  its  Origin.  M.  A.  Rakusin  (J.  Russ. 
Phys.  Chem .  Soc.,  1905,  37,  79 — 83). — Since  dextrorotatory  naphtha 
derivatives  have  been  obtained  from  several  sources  in  the  Caucasian 
district,  and  since  the  naphthene  acids  from  kerosene  are  also  optically 
active,  the  author  considers  that  naphtha  cannot  be  of  exclusively 
inorganic  origin.  Optically  active  naphtha  must  be  regarded  as 
derived  from  plants  or  animals  or  both  of  these  together,  whilst  in¬ 
active  naphtha  may  be  either  inorganic  or  organic  in  its  origin. 

T.  H.  P. 

Chrysoberyl  from  Canada.  Nevil  Norton  Evans  (Amer.  J.  Sci., 
1905,  [iv],  19,  316 — 318). — Chrysoberyl,  a  mineral  not  previously 
recorded  from  Canada,  has  been  found  with  tourmaline  in  a  pegmatite- 
vein  traversing  gneiss  in  Maskinonge  Co.,  Quebec.  The  crystal  ex¬ 
amined  is  twinned  and  has  the  form  of  a  hexagonal  prism ;  it  measures 
1^  inches  across.  Analysis  gave: 

G10.  A1203.  Fe203.  Total.  Sp.  gr. 

17*78  76-76  6-07  100-61  3-52 

L.  J.  S. 
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Absence  of  Helium  from  Carnotite.  E.  P.  Adams  ( Amer .  J. 
Sci .,  1905,  [iv],  19,  321 — 322). — The  formation  of  helium  from 
radium  suggests  that  radioactive  minerals  should  contain  helium. 
The  gases  given  off  when  pitchblende,  monazite  sand,  and  thorianite 
are  heated  exhibit  the  spectrum  of  helium,  but  the  same  result  was 
not  obtained  with  carnotite.  Three  hundred  grams  of  carnotite,  of 
activity  0‘8  that  of  metallic  uranium,  were  heated  to  redness  in  a 
vacuum  for  3  hours;  after  absorbing  carbon  dioxide,  10  c.c.  of  gas 
remained,  which,  on  removing  nitrogen,  was  reduced  to  0T  c.c.  ; 
this  small  amount  gave  the  characteristic  red  spectrum  of  argon. 
The  absence  of  helium  may  be  explained  by  the  state  of  aggregation 
of  the  mineral,  which  forms  a  very  fine  powder  dissem  nated  through 
sandstone ;  this  is  extremely  permeable  to  gases,  whilst  minerals 
known  to  contain  helium  are  massive  and  impervious.  L.  J.  S. 
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Physiological  Chemistry. 


Influence  of  Ozone  on  the  Lungs.  Christian  Bohr  and  Vilh. 
Maar  (Chem.  Centr .,  1905,  i,  945  ;  from  Skand.  Arch.  Physiol .,  16, 
41 — 66). — Ozone  causes  injury  to  the  lung  tissue,  increases  the  oxygen 
intake  and  lessens  the  carbon  dioxide  output.  W.  D.  H. 

Output  of  Carbon  Dioxide  after  the  Administration  of 
Various  Sugars.  Johan  F.  Johansson,  J.  Billstrom,  and  C.  Heijl 
(Chem.  Centr.,  1905,  i,  944  ;  from  Skand.  Arch.  Physiol.,  16,  263 — 272). 
— Sucrose  and  lsevulose  have  the  same  action  on  carbon  dioxide 
excretion.  Dextrose  produces  a  greater  output.  Excretion  of  the 
gas  and  of  sugar  (in  the  urine)  are  not  parallel.  Sucrose  is  in  the 
blood  stream  mainly  an  indifferent  substance  without  influence  on 
metabolism.  The  rapidity  of  combustion  and  of  conversion  into 
glycogen  is  less  for  laevulose  than  for  dextrose.  W.  D.  H. 

Carbon  Dioxide  Production  in  Muscular  Work.  Gunnar 
Koraen  (Chem.  Centr.,  1905,  i,  945  ;  from  Skand.  Arch.  Physiol.,  16, 
381 — 389).— During  hunger  and  great  muscular  work,  the  carbon 
dioxide  in  the  blood  is  lessened,  as  well  as  during  rest.  This  is  not 
influenced  by  an  exclusively  fat  diet,  but  the  administration  of  sugar 
raises  the  amount  to  the  normal  level.  In  the  first-named 
circumstances,  the  glycogen  of  the  body  is  reduced  to  a  minimum,  and 
the  decomposition  of  the  body  fat  is  increased  by  muscular  work  ;  but 
if  the  body  has  the  opportunity  to  renew  its  store  of  glycogen,  this 
substance  participates  in  the  process.  W.  D.  H. 

Physico-chemical  Theory  of  Fertilisation.  Martin  H.  Fischer 
and  Wolfgang  Ostwald  (Pfliiger's  Archiv ,  1905,  106,  229 — 266). — 
The  paper  contains  an  account  of  colloidal  solutions,  including  the 
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observations  of  Hardy,  Biitschli,  Quincke  and  others,  and  also  of  the 
methods  by  means  of  which  such  solutions  (hydrosols)  may  be  coagulated 
or  transformed  into  hydrogels.  A  summary  of  the  different  methods  of 
fertilisation  is  also  given,  including  natural  fertilisation  by  means  of 
egg  and  spermatozoon,  natural  parthenogenesis,  and  artificial  partheno¬ 
genesis,  together  with  the  different  means  by  which  the  latter  may  be 
accomplished. 

Fertilisation  from  the  physiological  point  of  view  is  regarded 
merely  as  the  impetus  to  development  of  eggs,  and  from  the  morpho¬ 
logical  point  of  view  consists  in  granulation,  a  phenomenon  which 
is  characteristic  of  all  types  of  fertilisation. 

All  the  artificial  processes  which  can  produce  granulation  of  the 
ovule  (fertilisation),  for  example,  osmosis,  specific  action  of  salts, 
alteration  of  temperature,  and  mechanical  methods,  are  the  factors 
which  can  transform  a  hydrosol  into  a  hydrogel,  and  the  two  processes 
are  thus  regarded  as  being  similar  if  the  egg-plasma  is  considered  as  a 
mixture  of  colloidal  solutions. 

The  chief  difference,  morphologically,  between  natural  fertilisa¬ 
tion  and  ordinary  coagulation  is  in  the  regular  orientation  according 
to  which  the  granulation  proceeds  in  fertilisation.  This  is  attributed 
to  the  fact  that  in  ordinary  hydrogel  formation  granulation  proceeds 
from  numerous  points,  whereas  in  natural  fertilisation  it  proceeds 
from  one  point  only.  In  artificial  parthenogenesis,  granulation  usually 
starts  from  several  distinct  points,  and  from  this  results  the  irregular 
nucleic  and  cell  division  often  met  with  in  such  cases.  J.  J.  S. 

Ions  and  Cardiac  Rhythm.  Stanley  R.  Benedict  (Amer.  J . 
Physiol .,  1905,  13,  192 — 204). — The  experiments  here  recorded  were 
performed  with  strips  of  tortoise  heart  muscle  in  various  saline 
mixtures,  and  the  results  obtained  do  not  bear  out  the  views  of 
Howell  and  other  observers.  The  principal  main  conclusion  drawn  is 
that  it  is  the  anion,  not  the  cation,  which  stimulates.  W.  D.  H. 

Alkalinity  of  Blood.  Anastazy  Landau  ( Chem .  Centr .,  1905,  i, 
619 — 620;  from  Arch,  exp .  Path.  Pharm .,  52,  271 — -288). — Blood  was 
removed  from  the  rabbit’s  carotid,  coagulation  prevented  by  sodium  oxal¬ 
ate,  and  the  alkalinity  determined  by  the  Zuntz-Loewy  titration  method. 
In  another  specimen,  the  proteids  were  first  removed  and  the  alkalinity 
(mineral  alkalinity)  then  determined.  The  latter  values  agree  well 
with  Abderhalden’s  ash  analyses.  The  total  alkalinity  of  the  plasma  varies 
between  134  and  166  mg.  sodium  hydroxide  per  100  c.c.  The  average 
value  of  the  mineral  alkalinity  is  120*5,  and  of  the  proteid-alkalinity 
25.  The  alkalinity  of  the  red  corpuscles  is  852  (284  mineral,  568 
proteid  alkalinity).  Poisoning  by  hydrochloric  acid  affects  the  proteid 
alkalinity  most.  Phosphorus  poisoning  has  the  same  effect,  but  there 
are  in  this  case  other  poisonous  effects  in  addition  to  acid  intoxication. 

W.  D.  H. 

Blood-coagulation.  VI.  Leo  Loeb  (Beitr.chem.  Physiol.  Path.,  1905, 
6,  260 — 286.  Compare  Abstr.,  1904,  ii,  496). — In  the  blood  of  the  crab, 
two  coagulations  occur :  the  first,  leading  to  the  formation  of  cell* 
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fibrin,”  is  due  to  an  agglutination  of  the  corpuscles  ;  on  filtering  this 
off,  the  second  coagulation  of  the  plasma  takes  place.  The  second 
coagulation  is  much  accelerated  by  the  addition  of  muscle  extract ; 
the  power  of  muscle  extract  in  this  direction  is  weakened  by  heating 
it  to  42°,  and  destroyed  at  45°.  Extract  of  cell  fibrin  acts  similarly. 
The  rate  of  coagulation  of  crab  plasma  is  lessened  by  dilution  with 
water,  and  still  more  so  by  dilution  with  sodium  chloride  solutions. 
There  is  also  evidence  of  inhibitory  substances  in  muscle  extract. 
Calcium  chloride  has  little  or  no  influence  on  the  formation  of  “  cell 
fibrin,”  but  it  considerably  hastens  the  coagulation  of  the  plasma, 
produced  by  the  addition  of  muscle  and  “  cell  fibrin  ”  extracts. 
Potassium  oxalate  and  to  a  less  extent  sodium  fluoride  hinder  or  pre¬ 
vent  the  coagulation  of  the  plasma.  Crab's  fibrinogen  was  prepared 
by  Halliburton’s  method,  and  the  phenomena  of  coagulation  observed 
in  solutions  of  this  are  on  the  whole  the  same  as  in  the  intact  plasma. 
In  the  majority  of  cases,  a  mixture  of  “  cell  fibrin  ”  extract  and  muscle 
extract  has  a  stronger  coagulating  action  than  either  component. 
This  opens  up  the  question  of  “  activating  ”  substances,  among  which 
lecithin  and  serum  must  be  reckoned.  Leech  extract  has  no  inhibitory 
action  on  crab's  blood. 

In  the  blood  of  the  king-crab  ( Limulus ),  it  is  not  easy  to  distinguish 
the  two  coagulations,  possibly  because  the  second  occurs  so  quickly. 

The  coagulation  of  the  blood  of  vertebrates  and  invertebrates  is 
very  similar.  In  both,  two  substances  are  important,  namely,  the 
tissue  coagulins  and  substances  present  in  the  blood  itself.  The 
coagulins  are  within  certain  limits  specific.  The  substances  in  the 
blood  itself  are  only  specific  in  so  far  that  those  from  vertebrate 
animals  have  no  influence  on  invertebrate  blood.  It  is  probable  that 
the  materials  extracted  both  from  the  cellular  elements  of  the  blood 
and  from  tissues  like  muscle  act  directly  on  the  fibrinogen  of  the 
blood-plasma,  but  the  conditions  for  their  action  are  different,  for 
instance,  the  acceleration  by  calcium  salts  is  more  marked  with  the 
coagulins  than  with  the  material  from  the  blood-corpuscles.  In 
certain  circumstances,  a  combination  of  the  two  substances  is  more 
active  than  the  sum  of  their  individual  activities  ;  that  this  is  due  to 
the  influence  of  the  coagulin  in  converting  prothrombin  into  thrombin 
is  only  one  of  several  possibilities.  W.  D.  H. 

Laking  of  Red  Corpuscles.  Estimation  of  the  Volume  of 
the  Blood-corpuscles.  Hans  Koeppe  ( PjlUger's  Archiv ,  1905,  107, 
183 — 186,  187 — 192). — All  experiments  hitherto  have  led  to  the  con¬ 
clusion  that  the  red  corpuscles  become  laked  when  their  semi-perme¬ 
able  membrane  is  destroyed  or  injured.  Laking  is  thus  regarded  as 
the  criterion  of  the  destruction  of  the  corpuscle,  and  is  therefore 
irreversible.  But  observations  some  years  ago  on  blood  mixed  with 
solutions  of  ammonium  salts  and  subjected  to  centrifugalisation 
showed  that  under  certain  conditions  the  layer  of  corpuscles  beneath 
the  colourless,  supernatant  fluid  was  laked,  but  on  being  poured  out 
into  a  watch-glass  and  kept,  the  corpuscles  were  soon  indistinguishable 
from  normal  ones,  and  had  suffered  no  injury.  The  repetition  of  these 
experiments  with  a  very  perfect  centrifuge,  making  6000  turns  per 
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minute,  led  to  the  discovery  of  the  explanation.  This  centrifuge  is  so 
rapid  in  action  that  a  separation  of  plasma  and  corpuscle  can  be  accom¬ 
plished  before  coagulation  sets  in,  and  mixture  of  the  blood  with 
foreign  agents  is  unnecessary.  After  centrifugalising,  the  corpuscles 
are  laked,  but  on  standing  subsequently  their  normal  opaque  appear¬ 
ance  returns.  The  explanation  is  as  follows  :  ordinary  blood  is  opaque 
in  the  same  way  as  an  emulsion  is,  because  of  the  different  refraction 
of  the  corpuscles  and  the  intervening  fluid.  The  force  of  the  centri¬ 
fuge,  however,  is  sufficient  to  press  the  corpuscles  together,  and  they 
are  placed  wall  to  wall  without  any  intervening  fluid  ;  the  walls  are 
composed  of  a  fat-like  material  and  are  transparent,  and  so  the  whole 
mass  of  corpuscles  is  transparent.  After  the  centrifugal  force  is 
stopped,  and  the  blood  is  poured  out  into  a  watch  glass,  the  usual 
condition  of  things  is  re-established.  The  invention  of  a  centrifuge 
so  perfect  should  render  the  determination  of  the  volume  of  corpuscles 
by  its  means  much  more  frequently  employed  than  it  is  at  present. 
The  results  have  been  regarded  as  doubtful  in  the  past,  different 
observers  with  different  centrifuges  obtaining  inconstant  figures. 
There  need  be  no  fear  of  an  alteration  in  their  volume,  for,  in  order  to 
press  water  through  a  semi-permeable  uninjured  membrane,  a  pressure 
of  seven  atmospheres  is  required,  and  such  a  pressure  does  not  occur 
in  the  centrifuge.  W.  D.  H. 

Union  of  Carbon  Dioxide  with  Amphoteric  Amino-sub¬ 
stances.  Max  Siegfried  {Zeit.  physiol.  Cliem .,  1905,  44,  85 — 96). — 
Amino-acids  like  asparagine,  peptone,  and  the  body  proteids  unite 
organically  with  carbon  dioxide.  The  occurrence  of  such  compounds 
in  the  blood  and  in  muscle  is  a  factor  in  respiratory  exchange,  and 
Bohr’s  compound  of  carbon  dioxide  with  hsemoglobin  thus  appears  in  a 
new  light.  The  same  is  true  in  vegetable  physiology  in  reference  to 
the  question  of  carbon  dioxide  reduction.  W.  D.  H. 

Behaviour  of  Sodium  Fluoride  towards  Blood.  Masato 
Toyonaga  {Bull,  Coll.  Agric.  Tokyo,  1905,  0,  361 — 363). — Sodium 
fluoride  (0*3  per  cent.),  like  normal  oxalates,  checks  coagulation. 
When  larger  amounts  are  employed  (4  per  cent,  at  25°  and  1  per 
cent,  at  the  ordinary  temperature),  the  serum  becomes  viscous,  or 
almost  gelatinous,  due  probably  to  its  combining  with  the  proteid  of 
the  blood.  This  would  accouiat  for  the  stiffening  of  the  muscles  of  a 
dead  rabbit  observed  by  von  Fiirth  after  injection  of  a  3  per  cent, 
solution  of  sodium  fluoride  (Abstr.,  1903,  ii,  440).  This  can,  at  any 
rate,  have  nothing  to  do  with  the  lime  present  in  the  tissues,  since  it 
is  now  shown  that  injection  of  a  10  per  cent,  solution  of  potassium 
oxalate  left  the  muscles  of  a  dead  rabbit  soft  and  flexible  even  after 
15  minutes. 

Arthus  {Jahresb.  Tierchem .,  1901 — 1902)  found  that  0*3  per  cent,  of 
sodium  fluoride  had  no  effect  on  blood  and  that  0‘5  per  cent,  gave  a 
precipitate.  N.  H.  J.  M. 

Phosphorus  Metabolism  in  Man.  Carl  Tigerstedt  ( Chem • 
Centr.,  1905,  i,  946  ;  from  Skand.  Arch.  Physiol.,  16,  67 — 68). 
— On  an  almost  phosphorus- free  diet,  the  experimenter  passed  0T34 
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gram  of  phosphorus  in  the  fgeces.  How  the  phosphorus  metabolism 
behaves  with  increase  in  supply  of  phosphorus  is  not  decided.  “  Animal 
phosphorus  ”  is,  on  the  whole,  better  used  than  “  vegetable  phos¬ 
phorus.”  W.  D.  H. 

Absorption  and  Excretion  of  Iron  in  the  Alimentary  Canal 
of  Dogs  and  Cats.  Hubert  Sattler  ( Chem .  Centr .,  1905,  i, 
621 — 622  ;  from  Arch,  exp .  Path.  Pharm .,  52,  326 — 332). — By 
microchemical  methods,  it  is  shown  that  dogs  and  cats  differ  from 
herbivora  in  regard  to  the  absorption  and  excretion  of  iron.  Iron 
could  not  be  demonstrated  in  the  duodenal  epithelium,  and  little  or 
none  in  the  lymph  paths.  In  the  large  intestine,  the  results  are  also 
often  negative.  It  is  possible  that  iron  is  absorbed  in  a  form  not 
recognisable  by  the  methods  used.  W.  D.  H. 


Behaviour  of  Various  Polypeptides  towards  the  Pancreas 
Ferment.  Emil  Fjscher  and  Emil  Abderhalden  ( Sitzungsber .  K. 
Akad.  JFiss.  Berlin ,  1905,  290 — 300.  Compare  Abstr.,  1903,  i,  694, 
800;  1904,  i,  867,  890,  917;  1905,  i,  121,  122).— The  behaviour  of  a 
number  of  synthetical  polypeptides  towards  the  pancreas  ferment  at 
36°  has  been  investigated.  The  ferment  solution  was  obtained  by 
means  of  a  Pawloff  fistula,  and  rendered  active  by  a  5  per  cent,  solu¬ 
tion  of  intestinal  fluid.  The  results  are  contained  in  the  following 
table : 


Hydrolysed. 
Glycyl-£-tyrosine 
Leucyl-Z-tyrosine 
Dialanylcystine 
Dileucylcystine 
Alanyl-leucylglycine 
Tetraglycylglycine 
Ethyl  triglycylglycine 


Not  hydrolysed. 
Leucylproline 
Glycylphenylalanine 
Glycylglycine 
Diglycylglycine 
Tr  i  g  I  y  cylgly  cine 


In  the  case  of  r-alanyl-leucylglycine,  hydrolysis  proceeds  selectively, 
the  products  of  change  being  oJ-alanine,  optically  active  leucylglycine, 
and  probably  an  optically  active  alanyl-leucylglycine.  E.  F.  A. 


Assimilation  Limits  of  Sugars.  Franz  Blumenthal  ( Beitr . 
chem.  Physiol.  Path .,  1905,  6,  329 — 341). — In  both  men  and  animals 
the  assimilation  limit  for  sugar  is  low ;  the  ability  of  the  organism  to 
destroy  sugar  or  store  it  as  glycogen  is  thus  limited,  and  the  sugar 
appears  in  the  urine.  The  majority  of  the  experiments  here  recorded 
were  performed  by  injecting  different  quantities  of  different  sugars  into 
rabbits  and  examining  the  urine.  The  limit  for  galac:ose  is  especially 
low ;  that  for  dextrose  and  lsevulose  is  about  equal.  The  numerical 
results  are  given  in  tables.  W.  D.  H. 

Adenase.  Walter  Jones  and  M.  C.  Winternitz  (Zeit.  physiol. 
Chem.y  1905,  44,  1 — 10). — In  the  autolysis  of  organs,  attention  is 
drawn  to  three  ferments  concerned  in  the  changes  which  occur  in 
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purine  derivatives.  These  are  guanase,  which  converts  guanine  into 
xanthine,  adenase,  which  converts  adenine  into  hypoxanthine,  and 
oxydase,  which  oxydises  hypoxanthine  into  xanthine.  These  are 
independent  of  each  other  and  are  all  present  in  thymus  and  supra¬ 
renal  glands.  In  the  pancreas,  oxydase  is  absent  or  nearly  so.  In 
the  spleen,  guanase  is  almost  entirely  absent,  adenase  is  present  in 
abundance,  and  oxydase  in  small  quantity.  In  the  liver,  the  same  is 
true  except  that  oxydase  is  more  abundant.  These  results  are  arrived 
at  by  examining  the  products  of  autolysis  in  each  case,  with  and  with¬ 
out  the  addition  of  one  or  other  of  the  purine  bases.  W.  D.  H. 

Proteolysis  and  Proteid  Synthesis  in  the  Animal  Organism. 
Emil  Abderhalden  (Zeit.  physiol.  Chem 1905,  44,  17 — 52). — A  dis¬ 
cussion  of  the  views  of  Kiihne,  Kutscher,  and  Fischer  on  the  action  of 
proteolytic  ferments  and  on  the  question  whether  or  not  proteids  are 
resynthesised  in  the  body  from  simple  cleavage  products.  Experiments 
on  dogs  are  described  in  which  the  cleavage  products  were  estimated 
in  the  contents  of  the  alimentary  canal  and  in  which  the  urine  was 
also  examined.  These  are  compared  with  the  products  of  proteolysis 
obtained  in  vitro  by  Fischer’s  method.  Some  analyses  of  pathological 
urine  are  also  given.  The  general  conclusion  drawn  is  that  the  break¬ 
down  of  proteid  into  simple  crystalline  products  is  incomplete  in  the 
body.  W.  D.  H. 

The  Importance  of  the  Digestion  of  Proteids  for  their 
Assimilation.  Emil  Abderhalden  (Chem.  Centr 1905,  i,  890 — 891  ; 
from  Centr.  Stoffwechsel.  u.  Verdauungskrankh .,  1904,  5,  649 — 651). — A 
paper  on  similar  lines  to  the  preceding  one.  W.  D.  H. 

Glycogen.  Karl  Grube  (Pjluger's  Archiv ,  1905,  107,  483 — 489, 
490 — 496). — The  glycogen  in  the  liver  is  uniformly  distributed  ;  this  is 
by  no  means  an  unimportant  point  when  a  small  piece  of  liver  only  is 
analysed  as  a  sample  of  the  whole  organ.  This  statement  has  been 
questioned  in  the  past,  but  by  Pfluger’s  method  it  is  shown  to  be  true. 
Any  small  variations  are  due  to  the  relative  admixture  of  connective 
tissue.  By  artificially  perfusing  the  liver  with  defibrinated  blood 
from  the  same  animal  (dog),  to  which  various  carbohydrates  are  added, 
it  is  shown  that  glycogen  is  formed  from  dextrose,  dextrin,  and 
lmvulose,  and  the  carbohydrate  added  to  the  blood  becomes  lessened. 
The  liver  should  be  kept  in  situ ,  and  the  artificial  perfusion  begun 
without  any  pause  after  the  cessation  of  the  natural  circulation.  The 
operative  procedure  by  which  this  is  done  is  described.  W.  D.  H. 

Twitchings  of  Skeletal  Muscles  produced  by  Salt  Solutions. 
Walter  E.  Garrey  ( Amer .  J.  Physiol .,  1905,  13,  186 — 191). — An 
examination  of  various  salts  in  the  production  of  twitchings  in  the 
skeletal  muscles  of  frogs  and  mammals.  In  the  latter  animals,  the 
contractions  are  feeble  and  not  so  rhythmic  as  in  the  frog. 

W.  D.  H, 
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Influence  of  Alcohol,  Sugar,  and  Tea  on  the  Contractility 
of  Muscle.  A.  F.  Hellsten  ( Chem .  Centr .,  1905,  i,  945  ;  from 
Skand.  Arch,  Physiol .,  16,  139 — 221).  — The  contractility  of  muscle  is 
first  increased  by  alcohol,  and  then  diminished  ;  it  is  increased  by  sugar 
and  by  tea.  Practical  considerations  are  pointed  out.  W.  D.  H. 

Chemistry  of  Invertebrate  Muscle.  Arthur  B.  Griffiths 
{Chem,  News ,  1905,  91,  146—147). — The  muscles  of  various  inverte¬ 
brates  were  examined.  They  yielded  myosin,  musculin,  myosin ogen, 
myoglobulin,  and  myoalbumose.  Analytical  numbers  obtained  in  each 
case  are  given  for  gases  (C02  liberated  at  60°,  C02  liberated  by  acid, 
nitrogen),  water,  solids,  coagulated  albumins,  soluble  albumins,  fat, 
gelatin,  creatine,  ash,  and  individual  ash  constituents.  D.  A.  L. 

Amount  of  Lime  in  Different  Animal  Organs.  Masato 
Tovonaga  {Bui.  Coll.  Ayr.  Tokyo ,  1905,6,357 — 360.  Compare  Abstr., 
1904,  ii,  751  ;  and  Aloy,  Jahresb.  Tierchem .,  32,  700). — The  amounts  of 
dry  matter,  asb,  calcium,  and  magnesium  dissolved  from  different 
livers  by  water,  1  per  cent,  acetic  acid,  and  alcohol,  and  the  amounts  in 
the  undissolved  residues  were  determined.  The  results  relating  to 
calcium  and  magnesium  are  as  follows:  horse  liver,  Ca  0T479, 
Mg  0T681  ;  bullock's  liver,  Ca  0T918,  Mg  0T977  ;  pig’s  liver, 
Ca  0T779,  Mg  0T853  per  thousand  of  fresh  substance. 

Human  liver  contains,  according  to  Oidtmann,  Ca  0*2842  and 
Mg  0*0125  ;  whilst  dog’s  liver  (Aloy,  loc.  cit.)  contains  Ca  0*175 — 0*259 
and  Mg  0*048 — 0*066  per  thousand.  N.  H.  J.  M. 

Catalytic  Decomposition  of  Hydrogen  Peroxide.  Arthur  S. 
Loevenhart  {Amer.  J.  Physiol .,  1905,  13,  171 — 185.  Compare  Abstr., 
1903,  ii,  415). — Recent  work  by  Cohnheim  and  others  on  co-ferments 
suggested  the  study  of  the  effects  of  mixing  various  extracts  on  some 
well  understood  chemical  process.  The  catalysis  of  hydrogen  peroxide 
was  selected  for  this  purpose.  Using  the  un-neutralised  commercial 
material,  it  was  found  that  the  extract  both  of  pancreas  and  muscle 
enormously  accelerates  its  decomposition  by  liver  extract,  and  this  power 
is  not  destroyed  by  boiling.  But  it  was  further  found  that  both  boiled 
and  fresh  liver  extract  have  the  same  influence  on  liver  extract,  and  that 
when  neutralised  hydrogen  peroxide  is  employed,  no  such  acceleration 
occurs  in  any  case  ;  the  accelerating  action  is  simply  due  to  the  neu¬ 
tralisation  of  the  retarding  effect  of  the  acid  in  the  commercial 
preparation.  It  would  therefore  have  been  simple  from  the  first 
experiments  to  have  concluded  that  the  pancreas  and  muscle  contain 
a  catalo-kinase  or  co-ferment.  The  whole  kinase  conception  rests  on 
equally  flimsy  foundations.  W.  D.  H. 

Uric  Acid.  Richard  Burian  {Chem.  Centr. ,  1905,  i,  686  ;  from 
Med.  Kliniky  i,  131 — 134). — A  statement  of  the  author’s  views  on  the 
origin  of  uric  acid  in  man,  An  article  on  its  destruction  and  excre¬ 
tion  is  to  follow,  W.  D.  H. 
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Formation  of  AUantoin  in  the  Animal  Body.  Hans  Eppinger 
( Beitr .  chem .  Physiol.  Path 1905,  0,  287 — 295).—Hydantoamide , 
C3H702Ns,  prepared  by  the  action  of  aqueous  ammonia  on  ethyl 
hydantoate,  crystallises  in  rhombic  prisms,  melts  at  180°,  and  is  readily 
soluble  in  watei",  sparingly  so  in  alcohol. 

Glycolyldicarbatnide ,  NH^CO'NH’CH^CO’NH’CO'N^,  obtained 
by  the  interaction  of  molecular  quantities  of  potassium  cyanate, 
hydantoamide,  and  sulphuric  acid,  forms  long  prisms,  melts  at  158°, 
and  is  readily  soluble  in  water,  sparingly  so  in  alcohol  or  ether. 

In  order  to  exclude  the  possibility  that  the  reaction  had  taken  the 
alternative  course  and  so  led  to  the  formation  of  the  isomeric  biuret- 
acetamide,  NH2’CO*NH*CO*NH*CH2*CO*HH2,  this  substance  was 
synthesised  by  first  treating  ethyl  hydantoate  with  potassium 
cyanate  and  sulphuric  acid,  when  ethyl  biuret-acetate ,  C6H1104N3,  was 
obtained,  crystallising  in  thin,  prismatic  needles  melting  at  127°,  and 
on  treatment  with  ammonia  yielding  biuret-acetamide ,  which  forms 
quadratic  tablets  and  melts  at  170°. 

By  feeding  experiments  on  dogs  and  by  perfusion  of  the  liver,  it  is 
shown  that  allantoin  originates  from  glycoly  1-dicarbamide, 


co< 


nh2  ch2*nh-co-nh2 
NH— CO 


+  0  co<nh.£0 


NH-CH-NH-CO-NH 


2  +  H„0. 


The  formation  of  a  closed  ring  by  a  vital  oxidation  process  is 
interesting  and  may  throw  light  on  uric  acid  formation  in  birds. 
Oxidation  of  glycolyl-dicarbamide  with  calcium  permanganate  leads 
to  a  similar  result.  W.  D.  H. 


Lecithin  in  Heart  and  Kidneys  in  the  Normal  Condition, 
during  Starvation,  and  in  Fatty  Degeneration.  Y.  Rubow 
{Chem.  Centr.,  1905,  i,  620  ;  from  Arch.  exp.  Path.  Pharm.,  52, 
173 — 204). — The  lecithin  of  heart  muscle  constitutes  60 — 70  per 
cent,  of  the  fatty  extract  after  removal  of  all  visible  fatty  tissue.  This 
is  much  higher  than  in  skeletal  muscle.  In  inanition  this  alters  but 
little,  and  in  fatty  degeneration  produced  by  phosphorus  or  protracted 
chloroform  poisoning  the  amount  of  lecithin  may  increase  or  remain 
normal.  Experiments  on  the  kidneys  are  incomplete  ;  in  the  healthy 
state,  the  two  kidneys  contain  an  equal  amount  of  lecithin. 

W.  D.  H. 

Anti-ferments.  Beitzke  and  Carl  Neuberg  {Chem.  Centr.,  1905, 
i,  943 — 944  ;  from  Verh.  d.  deutsch.  Pathol.  Ges.,  1905,  160 — 161). — 
Anti-emulsin  was  first  prepared  by  rectal  immunisation  byHildebrandt's 
method ;  it  can  also  be  obtained  from  rabbits  after  subcutaneous  injec¬ 
tions  of  emulsin.  It  is  contained  in  the  globulin  fraction  of  the  serum. 
Added  to  dextrose  or  galactose,  after  8  days  at  38°,  there  is  an  increase 
in  optical  activity,  which  thenceforth  for  4^  weeks  remains  unaltered. 
Lactosazone  is  then  obtainable.  Neither  normal  rabbit’s  serum  nor 
that  obtained  after  immunisation  with  emulsin  leads  in  this  way  to 
disaccharide  formation.  The  question  as  to  whether  other  anti-sub¬ 
stances  have  a  synthetic  function  was  investigated.  W.  D.  H. 
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The  Catalase  of  Milk.  Emil  Reiss  (Chem.  Centr .,  1905,  i,  684; 
from  Zeit.  Klin.  Med.,  58,  1 — 12) — Cream  decomposes  hydrogen 
peroxide  more  vigorously  than  milk  •  this  confirms  Faitelowitz  ( Diss . 
Heidelberg ,  1904).  The  catalase  is  associated  with  the  fat  globules  in 
a  physical  way,  and  is  insoluble  in  the  presence  of  colloids. 

W.  D.  EL 


Human  Bile.  H.  P.  T.  Orum  {Chem.  Centr.,  1905,  i,  942 — 943  ; 
from  Skand.  Arch.  Physiol .,  16,  273 — 333). — In  addition  to  glycocholic 
acid,  human  bile  contains  a  variable  amount  of  glycocholeic  acid. 

W.  D.  H. 


Perfusion  Experiments  on  Excised  Kidneys.  Torald  Soll- 
mann  ( Amer .  J.  Physiol .,  1905,  13,  241 — 303). — A  full  account  of  ex¬ 
periments  previously  published  (this  vol.,  ii,  181).  W.  D.  H. 

Effects  of  Ligature  of  One  Ureter.  Miss  B.  Sheldon  Amos 
{J.  Path.  Bad.,  1905,  10,  265 — 286). — Ligature  of  one  ureter  in 
rabbits  and  guinea-pigs  leads  after  some  weeks  or  months  to  death. 
This  may  be  preceded  by  Cheyne-Stokes  breathing  and  wasting,  but 
only  occasionally  by  slight  albuminuria,  and  never  by  cedema.  There 
are  obvious  changes  in  the  affected  kidney,  and  very  slight  ones  in  the 
other  and  in  the  liver ;  the  heart  is  normal.  Death  cannot  be  due  to 
the  inability  of  one  kidney  to  perform  the  work  of  the  two,  or  to  the 
internal  secretion  of  one  kidney  being  insufficient  to  sustain  life,  since 
extirpation  of  one  kidney  is  not  fatal.  The  poison  is  probably  not 
due  to  absorption  of  the  products  of  disintegration  of  the  kidney  cells, 
for  these  when  injected  are  not  toxic.  Death  is  probably  the  result  of 
absorption  of  the  products  of  the  secretion  of  the  ligatured  kidney. 

W.  D.  H. 


Precipitation  of  Lsevulose  from  Urine  by  Lead  Acetate. 

Rudolf  Adler  and  Oscar  Adler  (Ber.,  1905,  38,  1164 — 1165). — 
Contrary  to  Kiilz's  statement  {Zeit.  Biol.,  1890,  27,  235),  lsevulose  is 
precipitated,  often  in  considerable  amount,  from  urine  by  the  addition 
of  lead  acetate.  W.  A.  D. 


Statistical  Tables  of  the  Amount  of  Nitrogenous  Substances 
in  Human  Faeces.  Felix  Oefele  {Chem.  Centr.,  1905,  i,  776 — 777  ; 
from  Bei\  deut.  pharm.  Ges.,  15,  17 — 29.  Compare  Abstr.,  1904,  ii,  102). 
— The  average  percentages  in  dry  substances  are  as  follows  :  nitrogen 
in  substances  soluble  in  water,  2  ;  in  the  ammonia  group,  0*5  ;  in  the 
indole  group,  0*8  ;  in  the  urobilin  group,  0*7  ;  in  the  purine  group, 
0*1  ;  in  mucin,  0*2  ;  in  micro-organisms,  1*7  :  total  nitrogen,  5*5.  The 
proteid  in  the  micro-organisms  consists  to  a  large  extent  of  mucin. 

W.  D.  H. 

Composition  of  Blood  and  Exudations  in  Disease.  Kasimir 
von  Rzentkowski  {Chem.  Centr.,  1905,  i,  942  ;  from  Virchow’s  Archiv , 
179,  405 — 450). — Hydraemia  occurs  in  various  acute  and  chronic 
infectious  and  anaemic  conditions,  in  kidney  disease,  and  in  pneumonia. 
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Transudations  are  believed  at  first  to  be  mere  aqueous  solutions  of 
salts ;  the  proteid  in  them  is  a  secondary  addition.  Some  details  of 
total  and  residual  nitrogen  are  also  given.  W.  D.  H. 

Chemistry  of  Cancer.  II.  Abnormal  Fermentative  Oc¬ 
currences.  Carl  Neuberg  ( Chem .  Centr 1905,  i,  760  ;  from  Berlin. 
Klin.  Woch.,  1905,  118 — 119). — The  action  of  radium  emanations  on 
carcinomatous  tissue  is  to  influence  the  ferment  action  in  the  cancer 
cells.  By  autolysis  of  liver-cancer,  a  characteristic  product  appears, 
namely,  free  pentose  ;  this  is  not  formed  from  normal  liver.  This  was 
confirmed  in  a  case  where  the  liver  metastases  originated  from  cancer 
of  the  stomach ;  the  latter  yielded  no  pentose.  The  high  percentage  of 
pentose  in  cancerous  tissues  is  due  to  richness  in  nuclei.  Normal  liver 
juice  does  not  influence  the  rate  of  autolysis  in  the  lungs,  but  leads  to 
the  formation  of  albumoses  (Jacoby,  Beitr.  Chem.  Physiol.  Path .,  3,  446) ; 
the  juice  of  liver  cancer  leads  to  the  opposite  result,  namely,  an  increase 
in  simple  cleavage  products.  W.  D.  H. 

Blood  Changes  in  Plague.  Leonard  Rogers  (J.  Path.  Bad.,  1905, 
10,  291 — 295). — In  plague,  the  haemoglobin  and  red  corpuscles  are  not 
usually  affected.  Slight  leucocytosis  occurs  during  the  first  three  days 
of  the  disease  and  usually  disappears  later.  The  leucocytosis  mainly 
affects  the  lymphocytes.  W.  D.  H. 

Leucocytosis  of  Typhus  Fever.  Andrew  Love  (J.  Path.  Bad., 
1905, 10,  296 — 327). — In  typhus  fever  there  is  no  evidence  of  destruc¬ 
tion  of  red  corpuscles  ;  they  may  even  be  increased.  This  is  evidence 
against  Gotschlich’s  parasite  being  the  cause  of  the  disease.  The 
leucocytosis  resembles  that  in  diplococcal  infections.  W.  D.  H. 

Poisons  applied  to  the  Outer  Surface  of  the  Mammalian 
Heart.  Alexander  Baldoni  (Chem.  Centr.,  1905,  i,  621 ;  from  Arch, 
exp.  Path.  Pharm.,  52,  205 — 219). — The  observations  of  Jacobj  and 
Wybauw  on  the  result  of  the  application  of  helleborein  to  the  outer 
surface  of  the  frog’s  heart  are  here  extended  to  mammals.  Allylthio- 
carbimide  and  camphor  have  no  important  effect ;  physiological  saline 
solution  is  wholly  indifferent.  A  0'9  per  cent,  solution  of  potassium 
chloride  depresses  the  blood  pressure,  and  stronger  solutions  stop  the 
heart.  Concentrated  sodium  chloride  solution  depresses  blood- 
pressure  also.  Helleborein,  digitalin,  and  bufotalin  have  the  same 
effect  and  finally  bring  about  diastatic  stoppage  of  the  heart. 

W.  D.  H. 

The  Urine  in  Phosphorus  Poisoning.  Julius  Wohlgemuth 
(Beit,  physiol.  Chem.,  1905,  44,  74 — 84). — In  the  urine  in  cases  of 
phosphorus  poisoning  (rabbit  and  man),  tyrosine,  leucine,  glycine, 
phenylalanine,  alanine,  and  arginine  are  present.  This  is  the  first 
time  a  diamino-acid  has  been  found  in  urine,  but  in  a  case  of  acute 
yellow  atrophy  of  the  liver  Neuberg  and  Richter  (Deut.  med.  Woch., 
1904,  30,  499)  found  lysine  in  the  blood.  W.  D.  H. 
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Antidote  to  Nicotine.  C.  Zalackas  (Compt.  rend.,  1905,  140, 
741 — 742). — Experiments  conducted  on  guinea-pigs  and  rabbits  show 
that  strychnine  is  not  an  effective  antidote  to  nicotine  poisoning  ; 
eserine  is  more  effective,  but  the  best  antidote  to  nicotine  is  the  alka¬ 
loid  of  Nasturtium  officinale ,  two  injections  of  the  expressed  juice  of 
the  plant  completely  counteracting  the  effect  of  a  fatal  dose  of 
nicotine  (0*025  gram)  in  the  case  of  a  rabbit,  and  similar  results  were 
obtained  with  dogs.  M.  A.  W. 

Influence  of  Radium  Emanations  on  the  Toxicity  of  Venoms. 

C.  Phisalix  ( Compt  rend.,  1905,  140,  600 — 602). — Exposure  of  the 
venom  of  the  cobra  and  viper  to  radium  emanations  for  50  to  60  hours 
causes  it  to  lose  its  toxic  characters.  The  solution  at  the  same  time 
becomes  opalescent  owing  to  an  agglutination  of  fine  particles.  The 
poison  of  the  salamander  or  common  toad  is  not  affected. 

W.  D.  H. 

Hirudin.  Andreas  Bodong  ( Chem .  Centr.,  1905,  i,  620 — 621  ;  from 
Arch.  exp.  Path .  Pharm. ,5 2,  242 — 261). — The  substance  named  hirudin 
separated  from  leech  extract  has  a  very  variable  activity  ;  the  amount 
obtained  diminishes  on  starvation ;  it  is  largest  in  amount  in  the 
autumn.  The  horse-leech  forms  none.  Its  power  to  inhibit  fibrin  forma¬ 
tion  is  quantitative ;  excess  remains  free  and  active  in  the  serum  and 
passes  into  the  urine  in  small  amount.  It  produces  no  interference  with 
circulation,  respiration,  or  other  bodily  functions.  W.  D.  H. 

Action  of  Cresol  in  comparison  with  Phenol.  Karl  Tollens 
(Chem.  Centr.,  1905,  i,  622 — 623;  from  Arch.  exp.  Path.  Pharm., 
52,  220 — 241). — The  poisonous  effects  of  phenol  and  of  o-,'m-,  and 
jt?-cresols  and  their  sodium  compounds  were  investigated  in  frogs,  mice, 
and  cats.  The  differences  noted  are  those  of  degree,  jo-cresol  being 
decidedly  more  poisonous,  o-cresol  about  equally  poisonous,  and 
m-cresol  less  poisonous,  than  phenol ;  the  fatal  doses  exhibit  a  difference, 
but  nothing  very  marked.  The  numbers  obtained  are  given. 

W.  D.  H. 

Action  of  Morphine  and  its  Derivatives.  Alexander  Babel 
(Chem.  Centr.,  1905,  i,  623  ;  from  Arch.  exp.  Path.  Pharm.,  52, 
262 — 270). — Dionine,  codeine,  and  heroine  in  comparison  with  mor¬ 
phine  show  pharmacodynamic  differences.  Mixed  with  brain  substance, 
heroine  is  the  one  of  which  most  is  absorbed ;  heroine  also  is  most 
soluble  in  fatty  materials.  Morphine  is  the  least  and  dionine  the 
most  rapidly  absorbed  from  the  alimentary  canal.  W.  D.  H. 
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Influence  of  Metals  on  Fermenting  Liquids.  Leopold  Nathan, 
Arthur  Schmid,  and  Willy  Fuchs  ( Centr .  Baht .  Par.,  1905,  ii,  14, 
289 — 296.  Compare  Abstr.,  1904,  ii,  505). — Fruit  musts,  notwith¬ 
standing  their  greater  acidity  and  consequently  greater  power  of  dis¬ 
solving  metals,  are  less  injured  than  beer  worts.  Only  gold,  silver, 
and  glass  are  quite  indifferent.  Copper  and  nickel  are  slightly 
injurious ;  iron,  zinc,  lead,  brass,  tin,  and  aluminium  are  very 
injurious.  N.  H.  J.  M. 

Origin  of  Fusel  Oil.  Oskar  Emmerling  ( Ber. ,  1905,  38,  953 — 956. 
Compare  Abstr.,  1904,  ii,  834). — The  fermentation  of  molasses  by 
means  of  the  organisms  present  on  potato  skins  gives  a  mixture  of 
ethyl,  propyl,  and  zi-butyl  alcohols  with  lactic  acid  ;  amyl  alcohol  is 
not  formed  in  this  case.  The  principal  organism  causing  the  fermen¬ 
tation  was  isolated,  but  its  nature  is  not  yet  definitely  decided  ;  con¬ 
trary  to  the  previous  statement  ( loc .  cit.),  it  is  not  strictly  anaerobic. 
In  presence  of  calcium  carbonate,  it  ferments  maltose,  dextrose,  and 
glycerol.  With  cane  sugar,  it  gives  rise  to  the  foregoing  alcohols,  but 
the  principal  product  is  butyric  acid  with  some  acetic  acid  ;  carbon 
dioxide  and  hydrogen  are  evolved.  W.  A.  D. 

Can  Nitrite  provide  Oxygen  in  Anaerobic  Culture  of 
Bacteria?  T.  Takahashi  (Bui.  Coll.  Agr.  Tokyo ,  1905,  6,  403). — 
The  oxygen  of  nitrites  cannot  replace  atmospheric  oxygen  in  the  case 
of  Bacillus  pyocyaneus ,  B.  subtilis ,  B.  mesentericus  vulg.  and  fuscus , 
B .  acidi  lacti ,  Proteus  mirabilis ,  and  the  typhoid  bacillus  of  mice. 

N.  H.  J.  M. 

Chemical  Changes  attending  the  Aerobic  Bacterial  Fer¬ 
mentation  of  Simple  Organic  Substances.  I.  Carbamide, 
Asparagine,  Album ose,  and  Rochelle  Salt.  Walter  E.  Adeney 
( Proc .  Roy.  Irish  Acad.f  1905,  25,  6 — 24). — The  author  has  studied  the 
fermentation  of  carbamide,  asparagine,  albumose,  and  Rochelle  salt  by 
means  of  organisms  which  are  not  specified  and  which  were  present 
in  the  distilled  water  used  or  in  other  substances  employed  in  making 
up  the  solutions.  The  fermentation  in  each  case  was  conducted  under 
aerobic  conditions  and  the  products  were  estimated  at  intervals. 

The  organisms  capable  of  initiating  and  effecting  the  hydrolysis  of 
carbamide  appear  to  exert  that  change  entirely  by  enzyme  action. 
When  the  conditions  of  fermentation  are  such  that  carbamide  is 
subject  to  the  physiological  process  of  respiration,  that  is,  when  carb¬ 
amide  is  the  sole  nutrient  organic  substance  present,  it  undergoes 
only  partial  hydrolysis,  the  greater  portion  of  it  being  oxidised  to 
carbon  dioxide,  nitrogen  trioxide,  and  ammonia. 

Asparagine,  when  fermented  by  water  organisms  under  aerobic  con¬ 
ditions,  may  undergo  complete  enzyme  change  into  aspartic  acid  and 
ammonia  during  the  earlier  stages  of  the  bacterial  growth,  and  the 
aspartic  acid  subsequently  undergoes  respiratory  changes.  In  the 
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case  of  albumose,  the  oxygen  absorbed  and  the  carbonic  dioxide  and 
ammonia  formed  were  the  result  of  respiratory  changes.  Rochelle  salt 
is  quickly  fermented  when  mixed  with  carbamide.  In  the  absence  of 
any  other  source  of  nitrogen  except  atmospheric  air,  it  ferments  to  a 
less  extent ;  it  is  converted  first  into  potassium  sodium  malate,  carbon 
dioxide,  and  water,  and  then  the  malate  is  oxidised  to  carbon  dioxide 
and  water.  A.  McK. 

Action  of  Bacteria  on  Sugars.  Adalbert  Segin  ( Centr .  Bald. 
Par.,  1904,  ii,  12,  397 — 400). — a-Glucoheptose  and  quercitol  were  not 
attacked  by  any  of  the  eight  bacteria  employed  ;  both  xylose  and 
arabinose  were  decomposed  by  Bacillus  coli  and  B.  enteris. 

The  results  accord  with  previous  observations  that  aldehydic  and 
ketonic  sugars  are  much  more  readily  attacked  by  bacteria  than  the 
corresponding  alcohols.  N.  H.  J.  M, 

Bacteriological  Examination  of  Tidal  Mud.  William  G. 
Savage  (J,  Hygiene ,  1905,  5,  146 — 174). — Mud  samples  yield  more 
trustworthy  bacteriological  evidence  of  the  degree  of  contamination  of 
a  tidal  river  than  either  water  or  oyster  samples.  The  two  latter  only 
indicate  immediate  contamination;  mud  samples  show  evidence  of  part 
contamination  for  at  least  several  weeks.  Muds  with  high  relative 
purity  are  safe  for  oysters.  No  evidence  was  obtained  that  either 
Bacillus  typhosus  or  B.  coli  alter  their  characters  in  tidal  mud. 
Typhoid  bacilli  readily  survive  for  two  weeks  in  tidal  mud,  and  after 
that  time  their  numbers  as  a  rule  rapidly  decline.  W.  D.  H. 

Relationship  of  the  Pseudo-diphtheria  and  the  Diphtheria 
Bacillus.  G.  F.  Petrie  (J.  Hygiene ,  1905,  5,  134 — 145). — No 
substance  capable  of  neutralising  diphtheria  antitoxin  is  present  in 
filtrates  of  pseudo-diphtheria  bacilli.  Immunisation  of  horses  with 
these  filtrates  does  not  produce  an  antitoxin  to  diphtheria  toxin. 
The  two  bacilli,  therefore,  do  not  stand  in  any  close  relationship  to 
each  other.  W.  D.  H. 

Modification  of  the  Method  for  Isolating  Nitrifying  Micro¬ 
organisms.  R.  Perotti  ( Atti  B.  Accad.  Lincei ,  1905,  [v],  14, 
i,  228 — 231). — This  method  is  a  modification  of  that  given  by 
Omeliansky  (Abstr.,  1900,  ii,  232)  and  makes  use  of  blocks  of 
ordinary  commercial  magnesium  carbonate,  which  may  be  fashioned 
either  as  flat  plates  to  fit  into  Petri  dishes  or  as  parallelopipeds  for 
employment  in  test-tubes.  In  the  former  case,  the  plate  used  is  about 
1  cm.  in  thickness,  and  the  upper  surface  is  rendered  smooth  by 
rubbing  with  a  piece  of  unpolished  glass  and  then  with  the  fleshy  part 
of  the  finger,  whilst  the  under  surface  is  hollowed  out  so  as  to  allow 
more  of  the  nutrient  solution  to  be  used.  The  latter  consists  of  50  c.c. 
of  a  solution  containing  2  grams  of  ammonium  sulphate,  1  gram  of 
potassium  phosphate,  and  0'5  gram  of  magnesium  sulphate  per  litre 
of  water,  this  being  mixed  just  before  using  with  a  drop  of  a  2  per 
cent,  solution  of  ferrous  sulphate  and  a  drop  of  a  saturated  solution 
of  sodium  chloride.  The  parallelopipeds  are  smoothed  as  above. 

vol.  lxxxviii.  ii.  24 
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After  the  sterilisation  of  the  magnesium  carbonate  and  nutrient 
solution  in  the  test-tube  or  Petri  dish,  the  liquid  containing  the  micro¬ 
organisms  is  poured  over  the  surface  of  the  block  and  the  whole  kept 
at  28 — 30°  in  a  thermostat.  After  a  time,  the  surface  of  the  block 
exhibits  small,  regular  excavations  in  which  the  magnesium  carbonate 
has  assumed  a  dirty-yellow  coloration.  Microscopic  examination 
reveals  the  presence  of  numerous  bacteria  resembling  Winogradsky’s 
Nitrosomonas  europcea.  T.  H.  P. 

Influence  of  Different  Carbohydrates  and  Organic  Acids  on 
the  Decomposition  of  Nitrates  by  Bacteria.  Julius  Stoklasa 
and  Eugen  Vitek  ( Centr .  Baht.  Par.,  1905,  ii,  14,  102 — 118  and 
183 — 205). — The  reduction  of  nitrates  is  due  to  the  hydrogen,  produced 
along  with  carbon  dioxide,  as  the  last  products  in  the  breaking  down 
of  carbohydrates  and  organic  acids,  and  is  similar  to  the  reduction  of 
arsenates,  chlorates,  and  ferricyanides.  Dextrose,  leevulose,  galactose, 
xylose,  arabinose,  and  lactic,  valeric,  and  succinic  acids  are  all  suitable 
as  sources  of  carbon  for  the  various  bacteria  which  produce  organic 
nitrogen  from  nitrates. 

Xylan  and  araban  and  the  corresponding  pentoses  are  not  very 
suitable  for  denitrification  bacteria  which  liberate  nitrogen,  but  seem 
to  be  available  for  the  slow  conversion  of  nitric  and  nitrous  acids  into 
ammonia.  Bacillus  Hartlebi ,  when  cultivated  in  presence  of  arabinose, 
assimilated  33*62  per  cent,  of  the  total  nitric  nitrogen,  converting  it 
into  proteids. 

The  widely  distributed  (in  Bohemia)  soil  organism,  Clostridium 
gelatinosum ,  together  with  Bacillus  mycoides ,  B.  subtilis ,  B.  mesentericus 
vulgatus ,  &c.,  are  of  importance  in  the  conversion  of  nitrates  into 
ammonia  (compare  Laxa  and  Velich,  Ber.  Ver sucks- Stat.  Riiben- 
zuckerind ,  k.  k.  bokm.  iechn .  Uochschule  in  Prag7  1902,  7).  Clostridium, 
in  arabinose,  converted  nearly  46  per  cent,  of  nitric  nitrogen  into 
ammonia,  whilst  nearly  6  per  cent,  was  utilised  for  proteid  production. 

N.  H.  J.  M. 

Fermentation-coefficient  of  Dead  Yeast  (Zymin)  on  Various 
Substrata.  L.  Telesnin  {Centr,  Bakt,  Par.,  1904,  ii,  12,  205 — 216). 
— The  coefficient,  C02/02,  of  zymin  on  sterilised  water  is  higher  than 
1.  Similar  results  were  obtained  with  glycerol,  mannitol,  lactose, 
and  ethyl  alcohol.  Quinine  hydrochloride  produced  a  decrease  in 
the  carbon  dioxide  and  consequently  a  lower  coefficient.  Dextrose, 
fructose,  maltose,  and  sucrose  gave  uniformly  high  coefficients  which 
decreased  after  48  hours  ;  raffinose  gave  lower  coefficients. 

The  disappearance  of  oxygen  indicates  the  presence  of  an  oxidising 
ferment  (compare  following  abstract).  N.  H.  J.  M. 

Respiration  and  Fermentation  of  the  Different  Varieties  of 
Dead  Yeast.  J.  Warschawsky  {Centr.  Bakt.  Par.,  1904,  ii,  12, 
400 — 407). — Zymase  is  produced  in  varieties  of  yeast  which  induce 
alcoholic  fermentation  {Saccharomyces  cerevisice  1  Hansen,  3.  Pombe)  and 
are  cultivated  on  substrata  capable  of  fermenting,  but  not  when  they 
are  cultivated  on  non-fermenting  substrata.  In  the  case  of  3.  Pombe , 
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however,  no  zymase  was  produced  when  ammonium  phosphate  was 
present. 

S,  Membrancefaciens ,  which  has  no  power  of  fermentation,  does  not 
contain  zymase.  The  coefficients,  which  varied  between  0‘35  and  0‘49, 
indicate  the  presence  of  an  oxydase.  N.  H.  J.  M. 

Is  Germination  Possible  in  Absence  of  Air?  T.  Takahashi 
( Bull.  Coll.  Agr.  Tokyo ,  1905,  0,  439—442.  Compare  Abstr.,  1903,  ii, 
170). — Former  experiments  with  peas  showed  that  germination  did 
not  take  place  in  absence  of  air  (compare  Godlewski,  Abstr.,  1901,  ii, 
618,  and  1904,  ii,  507). 

It  is  now  shown  that  rice,  which  is  accustomed  to  grow  in  swampy 
soils,  will  germinate  in  water  alone,  without  addition  of  sugar  and  in 
absence  of  air.  Alcohol  was  produced  and  there  was  a  loss  of  0  4354 
gram  of  starch  (in  2’3966  grams  of  seeds),  which  was  consumed  by 
intramolecular  respiration  after  conversion  into  dextrose. 

The  normal  respiration  process  is  ascribed  to  the  living  protoplasm 
rather  than  to  zymase  (Godlewski),  the  amounts  of  which  are  generally 
very  small  (compare  Maze,  Abstr.,  1904,  ii,  634,  and  Maximoff,  Ber. 
deut.  hot.  Ges .,  1904,  22).  N.  H.  J.  M. 

Processes  of  Assimilation.  I.  Hans  Euler  ( Chem .  Centr.y  1905, 
i,  941  ;  from  Arkiv  Kem.  Min.  Geol.y  1,  329 — 345.  Compare  Abstr., 
1 904,  ii,  761). — The  pressed  juice  of  Boletus  scaber  decomposes  hydrogen 
peroxide  with  great  vigour  owing  to  the  presence  of  an  enzyme  Boletus 
catalase.  The  action  remains  practically  constant  for  several  days 
and  is  increased  by  the  addition  of  weak  solutions  of  bases,  but  is 
inhibited  by  small  quantities  of  weak  acids.  The  enzyme  thus  re¬ 
sembles  O.  Low’s  /3-catalase  and  Senter’s  haemase  except  that  its  action 
is  more  affected  by  the  presence  of  acids.  The  decomposition  of 
hydrogen  peroxide  by  this  catalase  takes  place  within  certain  limits 
in  strict  conformity  with  the  equation  for  reactions  of  the  first  order. 
According  to  an  approximate  calculation,  the  decomposing  action  of 
Boletus  catalase  on  hydrogen  peroxide  is  much  greater  than  that  of 
colloidal  platinum.  E.  W.  W. 

Processes  of  Assimilation.  II.  Condensation  Products  of 
Formaldehyde.  Hans  Euler  and  Astkid  Euler  {Chem.  Centr .,  1905, 
i,  941.  ;  from  Arkiv  Kem.  Min.  Geol.y  1,  347 — 355.  Compare  Abstr., 
1904,  ii,  761). — The  compound ,  CH2!N*C6H4‘C02H,H20,  prepared  by 
shaking  a  solution  of  ^-aminobenzoic  acid  with  a  40  per  cent,  solution 
of  formaldehyde,  loses  JH20  at  85°  and  decomposes  at  207°  with 
evolution  of  gas  ;  it  is  soluble  in  cold  alkalis  or  acids,  but  insoluble  in 
water.  Trimethyleneasparaginey  C7H10O4N2,  obtained  by  saturating 
a  40  per  cent,  solution  of  formaldehyde  with  asparagine,  swells  up  and 
decomposes  at  203°  ;  when  dried  at  85°,  it  becomes  yellowish-brown. 
The  actual  molecular  weight  of  this  compound  appears  to  be  at  least 
six  times  as  great  as  that  corresponding  with  the  simplest  formula. 
The  stability  of  methyleneasparagine  and  other  methylene-amines  has 
been  examined  by  the  freezing  point  method.  It  was  found  that  in 
0  5  to  0*1  normal  solutions  no  action  takes  place  between  formaldehyde 
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and  glycollic  acid,  carbamide  or  asparagine,  the  corresponding  methyl¬ 
ene-amines  being  resolved  into  their  components.  Similar  results 
have  been  obtained  in  the  case  of  alanine  and  tyrosine.  It  may  be 
assumed,  therefore,  that  the  formaldehyde  formed  by  the  assimilation 
of  carbon  dioxide  by  the  green  plant  does  not  combine  with  amino- 
derivatives  of  this  kind.  E.  W.  W. 

Can  Aluminium  Salts  enhance  Plant  Growth  ?  Y.  Yamano 
(Bull.  Coll.  Agr.  Tokyo ,  1905,  6,  429 — 432). — Pot  experiments  with 
barley  and  flax  in  which  ammonium  alum  (0*2,  1  and  2  grams  per 
kilo,  of  soil)  was  compared  with  ammonium  sulphate,  to  which  mono¬ 
sodium  sulphate  was  added  to  make  the  amounts  of  sulphuric  acid 
correspond,  showed  that  moderate  amounts  of  aluminium  have  a 
stimulating  effect  on  plant  development.  In  water  cultures,  0*2  per 
cent,  of  alum  acted  injuriously  after  3  weeks,  and  0*8  per  cent,  killed 
the  plants  in  a  few  days. 

G.  Smith  ( Chem .  News,  1903,  88,  135)  found  36 — 43  per  cent,  and 
even  79*66  per  cent,  of  alumina  in  the  ash  of  the  peripheral  parts  of 
Orites  excelsa  ;  atd  Radlkofer  (Ber.  deut.  hot.  Ges .,  1904,  22,  216)  found 
in  various  kinds  of  Symplocos  a  colourless  substance  consisting  chiefly 
of  aluminum  salts.  These  plants  were  named  Arbor  aluminosus  by 
Rumphius  in  1690.  N.  H.  J.  M. 

Production  and  Utilisation  of  Glycogen  by  Lower  Veget¬ 
able  Organisms.  Berthold  Heinze  ( Centr .  Bakt.  Par.,  1904,  ii, 
177—191,  355—371  ;  1905,  ii,  9—21,  75—87,  and  168—183.  Com¬ 
pare  Abstr.,  1904,  ii,  504). — Cultivations  of  Aspergillus  niger 
utilised  glycogen  with  production  of  sugar  and  acids,  probably  acetic 
and  formic  acids,  but  not  oxalic  acid.  Similar  results  were  obtained 
with  other  organisms.  In  the  case  of  Mucor ,  however,  no  sugar 
could  be  detected  among  the  products ;  probably  it  is  at  once  converted 
into  alcohol  and  acids. 

Attention  is  called  to  the  importance  of  glycogen  in  connection  with 
yeast  fermentation  and  in  the  processes  of  assimilation  of  free  nitrogen 
by  azotobacter  and  by  leguminous  bacteria. 

In  experiments  with  nitrogen-assimilating  organisms,  it  was  found 
that  satisfactory  results  could  only  be  obtained  with  certainty  when 
considerable  amounts  of  soil  were  employed  (1 — 10  grams  per  100 
c.c.).  Pectin  substances  may  be  used  with  advantage  in  cultivations 
of  azotobacter,  and  potassium  phosphate  is  very  beneficial. 

N.  H.  J.  M. 

Flowering  of  Bamboo.  Oscar  Loew  (Bull.  Coll.  Agr.  Tokyo , 
1905,  0,  365 — 369). — A  barley  plant  grown  in  water-cultures  was 
transferred  when  29  cm.  high  to  a  fresh  solution  containing  much  more 
calcium  nitrate  and  very  much  less  magnesium  sulphate.  The  change 
in  the  composition  of  the  solution  resulted  in  a  very  marked  increase 
in  the  size  of  the  leaves,  but  did  not  accelerate  leaf  formation.  The 
plant  died  early  owing,  perhaps,  to  the  precipitation  of  the  soluble 
phosphates  of  the  protoplasm  as  calcium  phosphate. 

Prolonged  experiments  with  bamboo  itself  will  be  necessary  to 
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ascertain  the  best  means  of  checking  the  formation  of  buds.  The 
results  of  observations  made  with  annual  grasses  indicate  that  large 
applications  of  gypsum  and  sodium  nitrate  in  conjunction  with  irriga¬ 
tion  may  be  of  use. 

It  is  suggested  that  an  application  of  dipotassium  phosphate  might 
prolong  the  lives  of  the  leaves  of  the  flowering  Graminece ,  since  it  is 
probably  this  salt  which  is  chiefly  withdrawn  from  the  leaves  for  seed 
production.  Wolff  and  Ritthausen  state  that  one  rdle  of  silica  is  to 
hasten  the  death  of  the  leaves  in  favour  of  the  seed  (compare  also 
Kreuzhage  and  Wolff,  Abstr.,  1884,  1211).  N.  H.  J.  M. 

Source  and  Composition  of  the  Essential  Oil  of  Herb 
Bennett  Root:  A  New  Glucoside  and  Enzyme.  Emile  Bour- 
quelot  and  Henri  Herissey  ( Compt .  rend.,  1905,  140,  870 — 872), — 
The  dried  root  of  Herb  Bennett  ( Geum  urbanum)  has  a  feeble  odour 
resembling  that  of  cloves.  If  the  plant  be  carefully  plucked  so  as  to 
leave  the  root  intact,  there  is  no  manifestation  of  the  characteristic 
odour,  but  this  is  at  once  detectable  when  the  root  is  crushed  between 
the  fingers.  The  explanation  of  this  phenomenon  was  established  by 
the  following  experiments. 

By  extraction  of  the  fresh  root  with  boiling  alcohol  of  95°,  dis¬ 
tillation  of  the  extract  under  reduced  pressure,  extraction  of  the 
residue  with  alcohol,  and  precipitation  of  the  solution  by  excess  of 
ether,  a  substance  is  obtained  which  is  odourless,  but,  however,  con¬ 
tains  the  substance  which  gives  rise  to  the  odoriferous  principle. 
This  proves  to  be  eugenol. 

Another  portion  of  the  root  was  macerated  with  sand  and  extracted 
with  cold  alcohol  of  90°.  The  residual  powder,  which  contains  an 
enzyme,  was  dried  at  30°.  On  adding  to  an  aqueous  solution  of  the 
first  substance  a  little  of  the  ferment  powder,  a  distinct  odour  of  cloves 
is  at  once  evident.  If  the  ferment  powder  is  previously  heated  in 
boiling  water,  the  effect  is  not  observable.  It  is  concluded  from  these 
observations  that  the  odoriferous  principle  does  not  exist  free  in  the 
Herb  Bennett  root,  but  is  produced  from  some  other  substance  present 
by  the  action  of  an  enzyme.  The  substance  is  a  glucoside ;  on  addition 
of  the  enzyme  to  its  aqueous  solution,  the  reducing  power  and  the 
rotary  power  both  gradually  increase. 

The  active  enzyme  is  characteristic  ;  the  resolution  of  the  glucoside  is 
not  effected  by  emulsin,  invertase,  nor  by  the  enzyme  of  Aspergillus 
niger.  It  cannot  be  extracted  by  treatment  of  the  roots  with  water. 

The  glucoside  can  be  isolated  in  globular  crystals  by  addition  of 
ether  to  the  alcoholic  solution.  The  term  gein  is  proposed  for  the 
glucoside,  and  gease  for  the  enzyme.  H.  M.  D. 

Fertilising  Principles  required  by  the  Tobacco  Plant. 

Charles  Girard  and  E.  Rousseaux  (Compt.  rend .,  1905,  140, 
733 — 735). — The  authors  have  determined  the  impoverishment  effected 
in  the  soil  by  the  growth  of  the  tobacco  plant  by  estimating  the 
quantity  of  nitrogen,  phosphoric  acid,  potassium  and  calcium  in  the 
leaves,  stems,  roots,  cuttings,  and  prunings  of  the  plant.  The  results 
are  tabulated  in  the  original,  and  show  that  the  efficiency  of  the 


346 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


tobacco  plant  regarded  as  a  vegetable  machine  is  very  low,  only  about 
one-half  of  the  energy  of  the  plant  being  expended  in  the  production 
of  the  marketable  product,  namely,  the  leaves ;  on  the  other  hand,  the 
waste  products  form  valuable  manures.  M.  A.  W. 

Further  Observations  on  Oxydases.  Keijiro  Aso  (Bull.  Coll. 
Agr.  Tokyo ,  1905,  6,  371 — 374). — Guaiacol  is  less  sensitive  towards 
peroxides  than  potassium  iodide-starch,  and  its  reaction  with  nitrites 
much  weaker  than  the  iodine  reaction.  The  loss  of  the  power  of 
liberating  iodine  which  certain  plant  juices  undergo  when  heated  is 
attributed  to  the  acidity  of  the  juice  and  the  presence  of  traces  of  amino- 
compounds,  which  together  bring  about  the  destruction  of  nitrites. 

The  substance  which  gives  the  guaiacol  reaction  is  not  the  same  as 
the  one  which  liberates  iodine  (compare  Bach  and  Chodalt,  Abstr.,  1904, 
i,  359).  N.  H.  J.  M. 

Ammoniacal  Nitrogen  as  Plant  Food.  Max  Gerlach  and 
Ignaz  Yogel  (Centr.  Baht.  Par.,  1905,  ii,  14,  124 — 128.  Compare 
Maze,  Abstr.,  1900,  ii,  499). — Experiments  in  which  maize  was  grown 
in  sterilised  soil  (5*5  kilos.)  without  nitrogenous  manure  and  with 
nitrogen  (0*5  gram)  in  the  form  of  ammonia  and  nitrate  respectively 
showed  that  practically  the  whole  of  the  ammoniacal  nitrogen  was 
assimilated,  the  production  of  dry  matter  being  considerably  increased. 

Both  manures,  especially  ammonium  sulphate,  retarded  the  growth 
at  the  commencement.  The  final  increase  in  dry  matter  above  ground 
was  31  per  cent,  with  ammonium  sulphate  and  46  per  cent,  with 
nitrate  (compare  Takabayashi,  Abstr.,  1897,  ii,  585).  N.  H.  J.  M. 

Comparison  of  the  Organic  Matter  in  Different  Soil  Types. 

Frank  K.  Cameron  (J.  Amer.  Chem.  Soc .,  1905,  17,  256 — 258.  Com¬ 
pare  Abstr.,  1904,  ii,  286). — Analyses  of  a  large  number  of  soils  and 
subsoils  shows  that  the  average  amounts  of  organic  matter  are  re¬ 
spectively  2*06  and  0*83  per  cent.  In  individual  cases,  the  subsoil 
contains  more  organic  matter  than  the  surface  soil.  As  a  rule  the 
colour  of  a  soil  varies  with  the  amount  of  organic  matter  present, 
provided  that  the  soils  examined  belong  to  the  same  type  ;  but  soils  of 
different  types  cannot  be  compared  in  this  manner  owing  to  dif¬ 
ferences  in  colour  due  to  mineral  constituents  and  to  differences  in  the 
character  of  the  organic  matter  itself.  The  variations  in  the  amounts 
of  organic  matter  in  the  soils  of  one  type  are  as  great  as  between  soils 
of  different  types.  N.  H.  J.  M. 

Influence  of  Sodium  Salts  in  the  Soil  on  the  Composition  of 
Sugar  Cane.  H.  C.  Prinsen-Geerligs  (Chem.  Centr.,  1905,  i,  897  ; 
from  Med.  Proefstat.  Suikerriet  West  Java ,  No.  76). — Most  of  the 
chlorine  in  sugar  cane  is  in  combination  with  potassium,  very  little 
sodium  being  present.  Sodium  salts  cannot  take  the  place  of 
potassium  salts  in  sugar  cane,  and  plants  manured  with  sodium 
chloride  soon  fail  if  there  is  a  deficiency  of  potassium  in  the  soil. 

N.  H.  J.  M. 
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Different  Degrees  of  Availability  of  Plant  Nutrients.  Oscar 
Loew  and  KeijirO  Aso  [Bull.  Coll.  Agr.  Tokyo ,  1905,  6,  336 — 346). — 
The  ratios  CaO/MgO  which  were  found  to  be  1,  2  or  3,  and  4 
for  cereals,  for  more  leafy  crops,  and  for  tobacco  respectively,  are  only 
correct  when  the  two  substances  are  present  in  the  soil  in  equally 
available  forms,  as,  for  instance,  when  they  are  both  present  as 
carbonates.  When  calcium  is  present  as  carbonate  and  magnesium 
as  sulphate,  the  ratio  is  30:1  for  rice  in  sand-cultures,  and  7  : 1 
in  a  soil  containing  much  calcium  zeolites  and  a  little  magnesium 
sulphate. 

Experiments  with  barley  manured  with  calcium  carbonate  (5  per 
cent.)  and  with  gypsum  (5  and  20  per  cent.)  in  addition  to  double 
superphosphate,  potassium  sulphate,  and  ammonium  nitrate  showed 
that  calcium  carbonate  increased  the  percentage  of  calcium  in  the 
plant  ash  much  more  than  the  larger  amount  of  calcium  sulphate. 
This  is  attributed  to  the  low  degree  of  availability  of  gypsum,  the 
solubility  of  which  is  not  increased  by  dilute  acids. 

Lower  yields  after  liming  certain  soils  are  not  always  due  to 
diminished  solubility  of  phosphoric  acid,  but  may  sometimes  be  the 
result  of  an  unfavourable  lime-magnesia  ratio.  N.  H.  J.  M. 

Injurious  Effect  of  an  Excess  of  Lime  applied  to  the  Soil. 

S.  Suzuki  {Bull.  Coll.  Agr.  Tokyo ,  1905,  6,  347 — 351). — Pot  experi¬ 
ments  with  rice  grown  in  soil  showed  that  an  excess  of  calcium 
carbonate  greatly  reduced  the  yield,  even  when  the  phosphoric  acid 
was  applied  in  the  form  of  disodium  phosphate.  An  equivalent 
amount  of  calcium  sulphate  greatly  increased  not  only  the  total  yield, 
but  especially  the  amount  of  grain.  Liming  did  not,  therefore, 
diminish  the  availability  of  the  phosphoric  acid,  but  its  assimilability 
in  the  cells  themselves.  The  difference  in  the  action  of  the  two 
calcium  salts  is  due  to  the  low  solubility  of  calcium  sulphate  and  the 
greater  solubility  of  the  carbonate  due  to  root  acidity.  Moderate 
amounts  of  calcium  carbonate  had  no  injurious  effect,  owing  to  the 
presence  of  1 1  per  cent,  of  humus  in  the  soil. 

Powdered  magnesite  added  in  such  quantity  that  the  ratio 
CaO/MgO  was  1  : 3  greatly  reduced  the  yield. 

When  bone-dust  and  disodium  phosphate  were  applied  alone,  the 
production  of  seed  was  practically  the  same.  N.  PL  J.  M. 

Is  the  Availability  of  Phosphoric  Acid  in  Bone-dust  Modi¬ 
fied  by  the  presence  of  Gypsum  ?  Tomio  Katayama  {Bull.  Coll. 
Agr.  lokyo ,  1905,  6,  353 — 356). — Sand  culture  experiments  are 
described  in  which  rice  received,  in  addition  to  bone-dust,  nitrogen  and 
potash,  calcium  and  magnesium  carbonates  in  different  proportions, 
and  calcium  sulphate  with  different  amounts  of  magnesium  carbonate. 
The  gypsum  plants  grew  much  better  than  those  which  received 
carbonate,  and  had  a  much  better  colour.  An  excess  of  magnesia  was 
unfavourable. 

Results  of  experiments  in  which  the  phosphoric  acid  was  applied  as 
dicalcium  phosphate  also  showed  that  an  excess  of  lime  over  magnesia 
has  no  injurious  effect  when  present  as  gypsum. 
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The  depression  in  the  availability  of  bone-dust  by  moderate  amounts 
of  calcium  carbonates  is  not  opposed  to  Suzuki’s  results  (preceding 
abstract),  being  due  to  the  absence  of  humus.  N.  H.  J.  M. 

Influence  of  Various  Ratios  of  Phosphoric  Acid  to  Nitr¬ 
ogen  on  the  Growth  of  Barley.  Rana  Bahadur  {Bull.  Coll. 
Agr.  Tokyo ,  1905,  0,  421 — 428). — Barley  was  grown  in  pots  con¬ 
taining  8  kilos,  of  soil  to  which  5  grams  of  double  superphosphate 
and  1  *995,  5  985,  11*970,  and  1 7*955  grams  of  ammonium  nitrate  were 
added.  The  ratios  P205 :  N  were,  therefore,  3:1,  3,  6,  and  9  re¬ 
spectively. 

The  greatest  numbers  of  stems  and  ears  and  the  greatest  weights  of 
ears  and  grain  were  obtained  when  the  ratio  P205  :  was  3  :  3  ;  the 
greatest  weight  of  straw  when  the  ratio  was  3  : 6.  The  lowest  results, 
both  grain  and  straw,  were  with  the  ratio  3:9.  An  analysis  of  the 
grain  of  the  best  plants  (No.  2)  showed  that  the  ratio  N  :  P205  was 
100  :  37 '3  (compare  Stahl-Schroder,  J.  Landw .,  52,  80). 

Further  experiments  were  made  in  which  a  constant  amount  of 
ammonium  nitrate  (18  grams)  was  applied  along  with  varying  amounts 
of  double  superphosphate  (5,  7*3,  and  10  grams).  The  results  of  the 
experiment  (which  had  to  be  discontinued  before  the  flowering  period) 
showed  that  the  ratio  P205  :  N  =*  1  :  3  was  less  favourable  than  the 
ratio  1  : 2  and  that  the  considerable  amount  of  ammonium  nitrate 
applied  was  not  injurious.  N.  H.  J.  M. 

r  Manuring  with  Kainite.  S.  Suzuki  {Bull.  Coll.  Agr.  Tokyo ,  1905, 
6,  505 — 519). — Pot  experiments  with  peas,  buckwheat,  rice,  and  beans 
showed  that  the  application  of  kainite  was  favourable  in  every  case. 
The  conclusTon  is  drawn  that  kainite  can  only  act  injuriously  when 
the  soil  contains  excessive  amounts  of  chlorides  or  magnesium. 

N.  H.  J.  M. 

Analyses  of  some  Animal  Excrements.  John  McCrae  {Chem. 
Zeit. ,  1905,  29,  364). — Analyses  of  some  guano-like  deposits  found  in 
the  Transvaal  and  posses  ed  of  more  or  less  manurial  value. 

L.  DE  K. 
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Analytical  Chemistry. 

An  Improved  Gas  Apparatus.  J.  E.  Babb  ( J Amer.  Chem .  Soc.f 
1905,27,  156 — 158). — A  modification  of  theOrsit  apparatus,  fully 
illustrated. 

The  apparatus  has  been  constructed  with  a  view  to  making  a  larger 
number  of  determinations.  Its  principal  feature  is  an  arrangement 
for  bubbling  the  gases  through  the  solutions.  L.  pe  K. 
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New  Automatic  Pipettes.  Greiner  and  Friedrichs  ( Zeit . 
angew.  Chem .,  1905,  18,  465). — A  modification  of  the  authors’  well- 
known  automatic  pipette,  enabling  the  overflow  liquid  to  be  returned 
readily  to  the  pipette. 

A  doubly-acting  pipette  is  also  described,  the  tap  of  which  is  so 
constructed  that  one  pipette  is  filled  as  the  other  is  emptied. 

L.  DE  K. 

New  Burette  for  Volumetric  Analyses.  W.  N.  Iwanoff  ( J ‘ 
Russ.  Phys.  Chem.  Soc.,  1905,  37,  91 — 92). — This  apparatus  consists 
virtually  of  two  burettes  fixed  side  by  side  and  having  a  common  tap 
with  two  borings  at  right  angles  to  one  another,  one  for  each  burette, 
and  also  two  separate  nozzles.  Two  liquids  may  thus  be  titrated 
without  removing  the  titration  vessel  from  under  the  burette,  so  that 
time  is  saved.  Besides  this,  the  new  arrangement  only  requires  one 
stand  and  is  hence  more  stable  and  occupies  less  space  than  two 
separate  burettes  and  is  cheaper  to  construct  than  the  latter. 

T.  H.  P. 

Crucible  Refrigerator.  Rudolf  L.  Steinlen  (Chem.  Zeit.,  1905, 
29,  364 — 365). — When  heating  a  mixture  of  a  silicate  with  calcium 
carbonate  and  ammonium  chloride  over  a  blast  (Lawrence  Smith’s 
method),  in  order  to  prevent  volatilisation  of  alkali  chlorides  it  is 
important  that  the  lid  shall  not  get  overheated.  For  this  purpose  the 
author  uses  a  small  bottle-shaped  vessel  through  which  a  current  of 
water  flows  ;  this  is  suspended  at  half  a  mm.  distance  from  the  lid. 

L.  de  K. 

A  New  Filter.  Porter  W.  Shimer  (. J .  Amer.  Chem.  Soc.,  1905, 
27,  287 — 292). — A  convenient  amount  of  Swedish  filter-paper  is  crushed 
into  a  ball  and  placed  in  a  ceresin-coated  vessel  and  covered  with 
hydrochloric  acid  of  sp.  gr.  1T2  —  ITS.  A  little  hydrofluoric  acid  is 
added  and  the  whole  is  stirred  with  a  paraffin-coated  wooden  stirrer 
until  the  paper  has  turned  into  a  mass  of  fine  soft  pulp,  when 
distilled  water  is  added.  When  a  filter  is  required,  some  of  this  pulp 
is  poured  into  a  filter-tube  of  ordinary  shape  in  the  bottom  of  which  is 
a  rubber  stopper  fitted  with  a  glass  tube  for  attachment  to  the  suction 
flask.  On  the  stopper,  when  inserted  into  the  tube,  is  a  disc  of  piano- 
felt,  3/10  inch  thick,  fitting  closely  into  the  tube.  The  filter, 
if  found  to  be  of  the  desired  thickness,  is  washed  a  few  times  with 
water  and  is  then  ready  for  use.  When  dealing  with  precipitates  of 
barium  sulphate  and  the  like,  the  filter  should  be  well  compacted  by 
hard  stamping.  L.  de  K. 

Estimation  of  Water  in  Foods  and  Physiological  Pre¬ 
parations.  Francis  G.  Benedict  and  Charlotte  R.  Manning 
(Amer.  J.  Physiol.,  1905,  13,  309 — 329). — The  errors  entering  into 
the  determination  of  water  by  the  usual  methods  are  :  (1)  volat¬ 
ilisation  of  material  other  than  water,  (2)  absorption  of  oxygen,  and 
(3)  abstraction  of  moisture  from  the  air  during  the  process  of 
weighing.  A  description  of  various  matters  of  technique  to  obviate 
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these  errors  is  given  ;  for  instance,  the  use  of  vacuum  desiccators 
and  of  a  low  temperature  to  minimise  the  loss  first  mentioned. 

W.  D.  H. 

Estimation  of  the  Halogens  in  Mercury  Compounds. 

Theophile  Fischer  ( Chem .  Zeit 1905,  29,  361 — 362). — About  0*5 
gram  of  the  bromide  or  chloride  is  heated  in  a  Bunsen  flask  with 
5  c.c,  of  10  per  cent,  sodium  hydroxide  for  20  minutes.  When 
cold,  3  c.c.  of  dilute  sulphuric  acid  (1  :  1)  is  gradually  added,  and, 
after  cooling,  0*4  gram  of  potassium  permanganate  suspended  in 
10  c.c.  of  dilute  sulphuric  acid.  Without  delay,  the  flask  is  con¬ 
nected  with  a  suitable  condensing  arrangement  and  the  halogen  is 
boiled  off  and  collected  in  a  solution  of  potassium  iodide.  The 
liberated  iodine  is  then  titrated  as  usual. 

The  iodine  contained  in  mercuric  iodide  may  be  conveniently 
estimated  by  treating  the  compound  with  magnesium  powder  in  the 
presence  of  10 — 20  c.c.  of  water.  The  filtrate  contains  magnesium 
iodide  which  is  then  precipitated  with  silver  nitrate,  &c.  L.  de  K. 

Estimation  of  Chlorine  in  Urine.  William  M.  Dehn  (Zeit. 
physiol .  Chem.,  1905,  44,  11 — 16). — A  modification  of  Yolhard’s 
method  is  recommended  as  rapid,  accurate,  and  specially  suitable  for 
clinical  work.  A  small  quantity  of  sodium  peroxide  is  added  to  10  c.c. 
of  urine,  and  the  mixture  evaporated  on  the  water-bath;  10  c.c.  of 
water  and  dilute  nitric  acid  are  successively  added,  until  the  reaction 
is  distinctly  acid.  A  little  ferric  nitrate  is  added  as  indicator,  and 
then  titration  with  potassium  thiocyanate  and  silver  nitrate  is  per¬ 
formed.  The  operation  can  be  completed  in  two  minutes. 

W.  D.  H. 

Alkalimetric  Estimation  of  Iodine.  Giuseppe  Barbieri  (Chem. 
Centr .,  1905,  i,  693;  from  Boll.  Chim.  Farm.,  44,  6 — 7). — Thirty  c.c. 
of  A/10  soda  are  mixed  with  30— -40  c.c.  of  a  perfectly  pure  and  neutral 
1  per  cent,  hydrogen  peroxide  solution  and  25  c.c.  of  the  iodine 
solution  to  be  tested.  The  colourless  liquid  is  then  heated  for  some 
minutes  at  100°  in  order  to  decompose  the  excess  of  peroxide  and  the 
liquid  titrated  with  Nj  10  sulphuric  acid,  using  methyl-orange  as 
indicator.  The  amount  of  alkali  which  has  entered  into  combination 
with  the  iodine,  multiplied  by  3*1665,  gives  the  free  iodine  in  the  25  c.c. 
taken.  L.  de  K. 

Estimation  of  Sulphur  in  Burnt  Pyrites.  K.  Jene  (Chem. 
Zeit.,  1905,  29,  362). — The  usual  method  still  practised  in  many  works 
is  the  wet  process  including  precipitation  with  barium  chloride  without 
previous  elimination  of  the  iron. 

The  author  states  that  a  large  proportion  of  the  sulphur  is  retained 
in  the  insoluble  residue  and  advocates  the  fusion  with  the  oxidising 
mixture  recommended  by  Fresenius,  or  treatment  with  sodium  per¬ 
oxide.  L.  de  K. 

Estimation  of  Combined  Sulphuric  Acid  by  the  Processes 
of  Lunge  and  of  Silberberger.  Georg  Lunge  (Zeit.  angew.  Chem., 
1905,  18,  449  —  460). — As  the  result  of  an  analysis  of  a  sample  of  iron 
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pyrites  by  twelve  different  analysts  in  various  parts  of  Europe,  it  has 
been  shown  that  the  process  devised  by  Lunge  gives  correct  results  in 
the  assay  of  pyrites,  and  that  Silberberger’s  strontium  process  should 
not  be  used.  The  following  details  should  be  attended  to  :  the  solu¬ 
tion  should  be  mixed  with  an  excess  of  5  c.c.  of  ammonia ;  after  warm¬ 
ing  at  70°  for  10 — 15  minutes,  the  ferric  hydroxide  is  collected  and 
washed  with  boiling  water  until  the  filtrate  measures  500  c.c.  After 
acidifying  this  with  hydrochloric  acid  and  then  adding  1  c.c.  in  excess, 
the  liquid  is  precipitated  with  barium  chloride,  as  usual.  L.  t>e  K. 

Estimation  of  Sulphuric  Acid  by  means  of  Benzidine 
Hydrochloride,  and  the  Estimation  of  Sulphur  in  Pyrites. 

Georg  von  Knorre  ( Chem .  Centr .,  1905,  i,  628;  from  Chem .  Ind., 
28,  2 — 13). — The  benzidine  method  gives  good  results  in  the 
presence  of  ferrous,  copper,  cobalt,  zinc,  nickel,  manganese,  and 
aluminium  compounds.  Ferric  salts,  particularly  ferric  chloride,  seem 
prejudicial,  owing  to  oxidation  of  the  benzidine.  Reduction  of  the 
ferric  compounds  may  be  effected  by  means  of  hydrazine  or  hydrogen 
sulphide,  and,  when  sufficient  ammonium  hydroxide  is  added  to  form  a 
small  permanent  precipitate,  by  means  of  hydroxylamine  hydrochloride. 
In  the  estimation  of  sulphur  in  pyrites,  the  addition  of  a  small  quantity 
of  hydroxylamine  hydrochloride  to  the  benzidine  solution  eliminates 
the  errors  due  to  ferric  iron.  An  excess  of  ammonium  nitrate  must 
be  avoided.  G.  D.  L. 

Oxidation  of  Sulphites  by  Iodine  in  Alkaline  Solution. 

R.  Harman  Ashley  ( Amer .  J.Sci .,  1905,  [iv],  19,  237 — 239). — Rupp  has 
recently  proposed  to  titrate  sulphurous  acid  with  iodine  solution  in  the 
presence  of  sodium  hydrogen  carbonate.  It  is  necessary  to  add  an 
excess  of  iodine,  which  is  then,  in  turn,  titrated  with  sodium  thio¬ 
sulphate. 

The  author  shows  that  the  process  gives  results  approximating  to 
the  truth,  but  that  this  is  merely  due  to  a  balancing  of  errors.  If  the 
excess  of  iodine  is  titrated  by  means  of  arsenious  acid,  it  will  be  found 
that  the  sulphite  has  been  but  incompletely  oxidised.  On  the  other 
hand,  when  titrating  iodine  with  thiosulphate  in  an  alkaline  instead  of 
an  acid  solution,  less  iodine  will  be  found  than  is  really  present,  and 
consequently  the  amount  of  iodine  consumed  by  the  sulphur  dioxide 
will  appear  greater  than  it  really  is.  L.  de  K. 

Estimation  of  Ammonia  in  Milk.  W.  N.  Berg  and  Henry  C. 
Sherman  (/.  Amer.  Chem.  Soc.,  1905,  27,  124 — 136). — A  slight  modifica¬ 
tion  of  the  Boussingault-Schaffer  method  originally  devised  for  the 
estimation  of  ammonia  in  urine. 

Fifty  c.c.  of  the  sample  of  milk  are  introduced  into  a  2-litre  fiask 
and,  after  adding  50  c.c.  of  methyl  alcohol,  mixed  with  10  grams  of 
salt  and  0*5  gram  of  sodium  carbonate.  Should  the  milk  be  very 
acid,  a  suitable  additional  amount  of  alkali  should  be  added.  After 
connecting  with  the  suction  pump,  the  mixture  is  heated  at  60 — 65°, 
and  from  30 — 60  c.c.  (usually  between  45  and  55  c.c.)  are  distilled 
and  collected  in  two  receivers  containing  together  25  c.c.  of 
N/ 20  sulphuric  acid  diluted  with  water  to  40  c.c.  The  excess  of 
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acid  is  then  titrated  by  means  of  JV/2 0  sodium  hydroxide,  using 
congo-red  as  indicator.  As  the  presence  of  methyl  alcohol  affects  the 
titration,  the  liquid  should  be  measured  before  the  final  titration ;  the 
volume,  less  40  c.c.,  gives  the  amount  actually  distilled  over.  The 
corresponding  correction  to  be  applied  is  0*5  c.c.  alkali  for  30 — 39  c.c., 
0*6  c.c.  for  50 — 60  c.c.  of  distillate.  Using  this  process,  the  distillate 
is  practically  free  from  albuminoid  or  cleavage  ammonia. 

There  seems  to  be  no  fixed  relation  between  the  ammonia  and  the 
acidity.  L.  de  K. 

Volumetric  Method  of  Estimating  Hydroxylamine.  Louis  J. 
Simon  ( Compt .  rend.,  1905,  140,  724 — 727). — Hydroxylamine  salts 
cannot  generally  be  titrated  directly  with  potassium  permanganate, 
owing  to  the  varying  reducing  effects  of  the  acid  with  which  the 
hydroxylamine  is  combined  ;  if,  however,  an  equivalent  quantity  of 
sodium  oxalate  is  added  to  a  solution  of  the  hydrochloride,  sulphate, 
or  nitrate  of  hydroxylamine,  the  mixture  behaves  as  if  it  were  pure 
hydroxylamine  oxalate  and  can  be  titrated  exactly  with  potassium 
permanganate  (compare  Abstr.,  1903,  ii,  239).  The  result  is  not 
affected  by  the  addition  of  excess  of  sodium  oxalate,  whilst  a  mixture 
of  hydroxylamine  nitrate  and  less  than  the  equivalent  quantity  of 
sodium  oxalate  behaves  like  a  mixture  of  the  oxalate  and  nitrate  of 
hydroxylamine,  each  independently  reducing  the  permanganate. 
Slightly  abnormal  results  are  obtained  (i)  when  the  quantity  of  sodium 
oxalate  in  excess  of  the  theoretical  is  very  small ;  this  is  due  to  the 
action  of  the  dilute  solution  of  sodium  oxalate  on  the  reducing  power 
of  the  hydroxylamine  oxalate ;  (ii)  when  the  total  quantity  of  sodium 
oxalate  added  is  small ;  this  is  due  to  the  action  of  the  hydrogen 
potassium  oxalate  on  the  reducing  power  of  the  hydroxylamine 
oxalate.  M.  A.  W. 

[Colorimetric]  Estimation  of  Nitrogen  as  Nitrites  in  Waters. 

Robert  Spurr  Weston  (J.  Amer.  Chem.  Soc.,  1905,  27,  281—287). — 
The  author  approves  of  Ilosvay’s  modification  of  the  Griess-Warring- 
ton  method,  in  which  the  reagents  are  dissolved  in  acetic  instead  of 
hydrochloric  acid.  He  thinks,  however,  that  the  process  may  still  be 
further  improved  by  making  the  solutions  more  concentrated,  and  sug¬ 
gests  the  following  proportions  :  8  grams  of  sulphanilic  acid  in  1  litre 
of  acetic  acid  of  sp.  gr.  1*044  and  8  grams  of  a-naphthylamine  in 
1  litre  of  acetic  acid.  Two  c.c.  of  each  of  these  reagents  are  to  be 
added  to  100  c.c.  of  the  sample  to  be  tested.  L.  de  K. 

Diphenylamine  as  Reagent  for  Nitrites,  Nitrates,  Chlorates, 
and  its  use  when  mixed  with  Resorcinol  and  /3-Naphthol. 

Eugenio  P.  Alvarez  {Chem.  News,  1905,  91,  155). — The  colorations 
observed  with  diphenylamine  are  noted,  but  when  5  or  6  drops  of  a 
solution  containing  a  decigram  each  of  diphenylamine  and  resorcinol 
dissolved  in  10  c.c.  of  sulphuric  acid  are  poured  on  a  milligram  of 
nitrate,  the  liquid  turns  a  yellowish-green  with  blue  edges,  becoming 
orange  when  alcohol  is  added.  Nitrites  give  a  deep  bluish-violet  with 
red  margin,  becoming  red  with  alcohol.  With  chlorates,  this  mixture 
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is  not  satisfactory ;  when,  however,  the  resorcinol  is  replaced  by  an 
equal  weight  of  /3-naphtho),  a  dull  green  coloration  is  obtained, 
which  changes  to  grey  or  black  when  kept  or  when  alcohol  is  added 
to  it.  I)*  A.  L. 

Estimation  of  Phosphorus  in  Phosphor-bronze.  Dinan  ( Chem . 
Centr.j  1905,  i,  769  ;  from  Mon .  Sci.,  [iv],  19,  94).— Three  to  five  grams 
of  the  alloy  are  dissolved  in  dilute  nitric  acid  (1  :  1),  and  the  insoluble 
tin  oxide  which  retains  the  phosphoric  acid  is  boiled  with  a  solution  of 
7  grams  of  oxalic  acid  and  7  grams  of  ammonium  oxalate  until  com¬ 
pletely  dissolved.  The  tin  is  deposited  by  electrolysis  and  in  the 
liquid  the  phosphorus  is  estimated  by  the  molybdate  process,  or,  if 
preferred,  by  precipitation  with  magnesium  citrate  solution. 

L.  DE  K. 

Colorimetric  Estimation  of  Phosphorus  [in  Iron].  Thomas  E. 
Hewitt  (J.  Amer .  Chem.  Soc.,  1905,  27,  121 — 1 24). — - The  phospho- 
molybdate  precipitate,  obtained  in  the  usual  manner  from  2  grams 
of  pig-iron  or  steel,  is  washed  with  a  2  per  cent,  nitric  acid  and 
then  dissolved  in  the  smallest  quantity  of  Nj  10  sodium  hydroxide.  A 
further  quantity  of  soda,  one-half  of  that  already  used,  is  added, 
and  the  whole  diluted  to  100  c.c.  An  aliquot  part  is  introduced 
into  a  50  c.c.  Nesslerising  tube,  and  after  passing  a  current  of 
hydrogen  sulphide  for  5  minutes  the  tube  is  put  into  boiling  water  for 
another  five  minutes.  After  cooling  and  diluting  to  the  mark,  the 
colour  is,  as  usual,  compared  with  a  standard  solution  treated  with 
hydrogen  sulphide  in  the  same  manner.  This  standard  solution  is 
made  by  dissolving  0*2737  gram  of  yellow  precipitate  in  alkali,  as 
directed,  and  diluting  to  500  c.c. ;  10  c.c.  =  0*009122  mg.  of  phosphorus. 

L.  DE  K. 

Estimation  of  Phosphoric  Acid  by  the  Method  of  Ignition 
with  Magnesium  Nitrate  and  by  that  of  Digestion  with 
Acids.  Burt  L.  Hartwell,  A.  W.  Bosworth,  and  J.  W.  Kellogg 
(J.  Amer .  Chem.  Soc.,  1905,  27,  240 — 244). — Before  the  molybdate 
process  is  applied,  any  organic  matter  should  be  completely  destroyed, 
and  this  is  effectually  done  by  ignition  with  magnesium  nitrate  or  in 
the  wet  way  by  heating  in  a  Kjeldahl  flask  with  sulphuric  and  nitric 
acids.  The  authors  think  that  the  most  accurate  estimations  can  be 
made  by  the  ignition  method,  as  the  magnesium  pyrophosphate  obtained 
finally  in  the  acid  process  is  somewhat  impure ;  this  may,  however,  be 
partly  remedied  by  redissolving  the  precipitate  in  nitric  acid  and 
reprecipitating  with  ammonia.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Food-stuffs.  Henri 
Pellet  (Ann.  Chim.  anal.,  1905,  10,  93 — 95). — A  reply  to  the 
criticism  of  Pleurent  (ibid.,  12,  1904).  L.  de  K. 

Detection  of  Arsenic  by  means  of  the  Marsh  Apparatus. 

Georg  Lockemann  (Zeit.  angew,  Chem.,  1905,  18,  416 — 429). — An 
historical  review  of  the  various  forms  of  the  Marsh  apparatus  and 
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of  the  treatment  of  the  substance  to  be  examined  therein.  An 
illustration  is  given  of  an  improved  form  as  used  by  the  author. 

The  best  results  are  obtained  with  zinc  which  has  been  dipped  for  a 
minute  in  a  0’5  per  cent,  solution  of  pure  copper  sulphate  and  then 
washed.  The  author  recommends  drying  the  hydrogen  evolved  over 
crystallised  calcium  chloride.  L.  de  K. 

Estimation  of  Arsenic  in  Fuels.  George  McGowan  and 
It.  B.  Floris  (J.  Soc.  Chem.  Ind .,  1905,  24,  265 — 266). — The  sample  is 
ignited  with  lime  to  obtain  the  total  arsenic  and  without  lime  to  deter¬ 
mine  the  non-volatile  arsenic.  The  residues  are  dissolved  in  dilute 
hydrochloric  acid,  the  arsenic  is  reduced  by  the  addition  of  sulphurous 
acid  and  precipitated  with  hydrogen  sulphide.  The  arsenic  trisulphide 
is  then  collected  on  an  asbestos  filter  and  subsequently  boiled  out  with 
water  according  to  the  method  first  described  by  F.  Platten,  who  found 
that  when  arsenic  trisulphide  is  boiled  with  water  it  is  converted  quan¬ 
titatively  into  oxide,  which  remains  in  solution.  The  aqueous  solution 
obtained  is  examined  in  a  Marsh  apparatus.  W.  P.  S, 

Interference  of  Mercuric  Chloride  with  the  Formation  of 
Arsenic,  Antimony,  and  Phosphorus  Hydrides.  Dioscoride 
Yitali  {Chem.  Centr.,  1905,  i,  769  ;  from  Boll.  Chim.  Farm.,  44, 
49 — 55). — Attention  is  called  to  the  fact  that  owing  to  the  formation 
of  an  arsenical  mercury  compound  the  presence  of  mercury,  particularly 
in  the  form  of  mercuric  chloride,  may  seriously  interfere  with  the 
formation  of  arsenic  hydride  in  the  Marsh  apparatus,  most  probably 
owing  to  the  formation  of  Franeeschi’s  compound,  AsHg2Cl2,3H20. 
The  reaction  may  conversely  be  utilised  for  the  detection  of  traces  of 
mercuric  chloride  with  which,  on  addition  of  zinc,  hydrochloric  acid, 
and  arsenious  acid,  a  yellow  to  brown  coloration  or  a  brown  precipitate 
is  obtained.  The  formation  of  antimony  hydride  or  phosphorus 
hydride  is  also  interfered  with  by  the  presence  of  mercury  chloride. 

L.  de  K. 

Destruction  of  Organic  Matters  in  Toxicological  Investi¬ 
gations.  A.  Grigoreeff  {Chem.  Centr.,  1905,  i,  771 — 772;  from 
Viertelschr.  ger .  Med.  offent .  Sanitatswesen ,  29,  74 — 78). — Ten  grams  (or 
more)  of  the  dried  substance  are  heated  with  10  times  the  bulk  of 
sulphuric  acid  until  dissolved.  It  is  then  again  heated  with  occasional 
addition  of  10  c.c.  of  fuming  nitric  acid  until  fully  oxidised.  If  much 
fat  is  present,  20  or  30  c.c.  of  nitric  acid  should  be  added  from  the 
commencement. 

The  nitric  acid  and  the  bulk  of  the  sulphuric  acid  are  then  expelled 
by  concentration  to  about  30  or  40  c.c.,  and  the  residue  is  finally 
diluted  with  30  times  its  volume  of  water.  The  liquid  is  then  ready 
for  treatment  with  hydrogen  sulphide,  &c.,  or  it  may  be  at  once 
introduced  into  the  Marsh  apparatus.  L.  de  K. 

Detection  and  Estimation  of  Boric  Acid  in  Butter.  M. 

Monhaupt  {Chem.  Zeit.,  1905,  29,  362 — 363). — The  usual  plan  is  to 
saponify  the  butter  with  alcoholic  potassium  hydroxide  and  then  to 
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test  for  boric  acid  in  the  ash  as  usual.  For  quantitative  purposes,  this 
process  is,  however,  extremely  inconvenient.  The  author  recommends 
the  following  method. 

A  large  quantity  of  the  sample  is  shaken  in  a  separating  funnel,  or 
in  a  wash-bottle,  with  water  at  60°.  The  aqueous  liquid  is  then  removed, 
rendered  alkaline  with  potassium  hydroxide,  and  evaporated  to  dryness. 
The  residue  is  ignited  to  destroy  the  organic  matters  and  the  ash  is 
extracted  with  hot  water.  When  cold,  the  solution  is  made  up  to  a 
definite  bulk,  and  in  an  aliquot  part  the  boric  acid  is  titrated  by  the 
glycerol  method.  L.  de  K. 

Estimation  of  Carbon  in  Ferrosilicon.  K.  Jene  ( Chem .  Zeit.> 
1905,  29,  309). — The  finely-powdered  sample  spread  out  in  a  thin 
layer  is  burnt  with  the  usual  precautions  in  a  current  of  oxygen  and 
the  carbon  dioxide  formed  is  absorbed  in  a  weighed  potash-apparatus. 

L.  de  K. 

Estimation  of  Carbon  Dioxide  in  Air.  W.  Mackie  (</.  Hygiene , 
1905,  5,  201 — 222). — A  handy  method  is  described  which  gives  better 
results  than  was  anticipated.  It  depends  on  the  view  that  equal  quan¬ 
tities  of  alkali  hydroxide  in  solution,  of  equal  depth  and  surface  area, 
will  be  neutralised  by  the  carbon  dioxide  in  a  given  atmosphere  in  equal 
times,  and  the  times  necessary  for  neutralisation  will  be  inversely  as 
the  amounts  of  carbon  dioxide  in  the  atmosphere  to  which  they  are 
exposed.  A  number  of  equal  spots  of  an  alkaline  solution  coloured 
with  phenolphthalein  are  exposed  to  the  atmosphere  under  investigation, 
and  the  time  required  for  decolorisation  noted.  If  s  is  the  strength  of 
the  solution,  x  the  time  in  minutes  of  the  discharge  of  colour,  sfjx  = 
vols.  of  carbon  dioxide  in  10,000  parts  :  /  being  a  constant  factor. 

W.  D.  H. 

New  Reagent  for  Potassium.  Eugenio  P.  Alvarez  ( Chem . 
News ,  1905,  91,  146). — When  sodium  l-amino-/?-naphthol~6-sul- 

phonate  in  saturated  aqueous  solution  is  shaken  with  solutions  of 
potassium  salts,  brilliant,  white,  orthorhombic  plates  of  the  potassium 
salt  separate — rapidly  with  10  or  5  per  cent,  solutions  of  potassium 
chloride,  but  slowly  with  weaker  ones,  whilst  more  dilute  solutions 
require  some  hours.  Ammonium  salts  are  not  precipitated  by  the 
reagent,  neither  are  magnesium  salts  in  presence  of  excess  of 
ammonium  chloride.  D.  A.  L. 

Testing  Effervescing  Sodium  Tartrate,  so-called  “  Effervesc¬ 
ing  Citrate  of  Magnesia.”  E.  Baroni  and  G.  B.  Guidi  ( Chem . 
Centr.y  1905,  ii,  902  —  903;  from  Giorn .  Farm .  Chim .,  54,  49 — 52). — Ten 
grams  of  the  sample  introduced  into  a  4  cm.-wide  250  c.c.  cylinder 
containing  90  c.c.  of  water  at  15°  should  cause  a  lather  reaching  up  to 
the  240  mark  within  10  minutes.  When  treated  with  acids,  9  per  cent, 
of  carbon  dioxide  should  be  evolved.  The  sample  should  be  free  from 
reducing  sugars,  sulphates,  borates,  and  [abroad]  even  from  magnesium 
compounds.  L.  de  K. 
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Behaviour  of  Carbonates  and  Hydroxides  towards  Saturated 
Solutions  of  Potassium  and  Ammonium  Carbonates.  Carl 
Arnold  (Ber.y  1905,  38,  1173 — 1176). — On  account  of  the  varying 
statements  in  most  analytical  text-books,  the  author  tabulates  the 
solubility  of  the  freshly  precipitated  carbonates  and  hydroxides  of 
most  of  the  common  metals  in  saturated  solutions  of  potassium  and 
ammonium  carbonates.  A  source  of  error  has  been  the  employment  of 
solutions  of  ammonium  carbonate  containing  too  large  a  proportion  of 
ammonium  hydroxide.  W.  A.  D. 

Estimation  of  Zinc  in  Blendes  and  other  Natural  and 
Artificial  Products.  (The  late)  H.  Salvin  Pattinson  and  George  C. 
Redpath  (J.  Soc.  Chem.  Ind.y  1905,  24,  228 — 230). — Results 
obtained  by  three  separate  methods  for  the  estimation  of  zinc  in  blendes, 
&c.,  are  given,  the  object  of  the  investigation  being  to  show  that  the 
discrepancies  which  sometimes  occur  when  the  same  sample  is  analysed 
by  different  analysts  are  mostly  due  to  imperfect  separation  of  the 
zinc,  rather  than  to  errors  in  the  estimation  itself.  The  authors 
prefer  a  modification  of  Von  Schulz  and  Low’s  method,  according  to 
which  the  ore  is  treated  with  hydrochloric  acid  and  evaporated  to 
dryness  after  adding  nitric  acid.  The  residue  is  heated,  cooled,  and 
extracted  with  a  solution  containing  1  gram  of  ammonium  chloride  and 
3  to  5  c.c.  of  ammonia  for  each  gram  of  ore.  The  extracted  residue  is 
redissolved  in  hydrochloric  acid,  evaporated,  and  extracted  a  second 
time.  If  manganese  is  present,  it  is  precipitated  by  adding  bromine  - 
to  the  ammoniacal  solution,  collected  on  a  filter,  and  redissolved  in 
hydrochloric  acid.  Any  zinc  carried  down  with  the  manganese  is  pre¬ 
cipitated  from  this  acid  solution  by  hydrogen  sulphide  in  the  presence 
of  ammonium  acetate.  The  zinc  sulphide  is  then  redissolved  and 
added  to  the  main  solution,  which  is  titrated  with  potassium  ferro- 
cyanide  solution,  using  uranium  acetate  as  indicator.  Lewis’s  method 
(Abstr.,  1903,  ii,  454)  gives  results  agreeing  with  those  obtained  by 
the  above  process,  as  does  also  Von  Berg’s  method,  in  which  the  ore  is 
dissolved  in  hydrochloric  and  nitric  acids,  evaporated  with  sulphuric 
acid,  and  filtered.  The  filtrate  is  nearly  neutralised  with  ammonia  and 
ammonium  carbonate  is  added  until  a  permanent  precipitate  is  obtained. 
The  latter  is  just  redissolved  by  sulphuric  acid,  ammonium  chloro- 
acetate  and  chloroacetic  acid  are  added,  and  the  zinc  is  precipitated 
with  hydrogen  sulphide.  W.  P.  S. 

Lead  in  Pharmacopceial  Chemicals.  Charles  A.  Hill  ( Chemist 
and  Druggist,  1905,  66,  388 — 391). — The  following  quantities  of 
lead  were  found  in  samples  of  “  purest”  chemicals,  the  results  being 
expressed  in  parts  per  million  :  phosphoric  acid  of  sp.  gr.  L75,  1  to  14  ; 
hydrochloric  acid,  1  to  6  ;  nitric  acid,  1  to  75  ;  sulphuric  acid,  usually 
less  than  15  but  occasionally  more  ;  acetic  acid,  0  to  3;  potassium 
acetate,  traces  ;  sodium  acetate,  heavy  traces ;  ammonium  carbonate, 
up  to  120  ;  borax,  1  to  12  ;  boric  acid,  2  to  50 ;  tartaric  acid,  4  to  10  ; 
citric  acid,  usually  less  than  5  ;  potassium  hydrogen  tartrate,  mere 
traces  to  4  ;  potassium  sodium  tartrate,  5  to  10  ;  magnesium  oxide 
(light),  10  to  30;  magnesium  oxide  (heavy),  30  to  300;  magnesium 
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carbonate  (light),  8  to  20  ;  magnesium  carbonate  (heavy),  20  to  200  ; 
magnesium  sulphate,  2  to  6  ;  other  sodium  and  potassium  salts,  0  to  15  ; 
glycerol  and  lactic  acid,  none.  W.  P.  S. 

Detection  and  Estimation  of  Lead  in  Cream  of  Tartar.  L.  and 

J.  Gadais  (Ann,  Chim.  Anal.,  1905,  10,  98 — 101). — Five  hundred  grams 
of  the  sample  are  dissolved  in  400  c.c.  of  water  and  300  c.c.  of  pure 
hydrochloric  acid  and,  after  adding  0T5  gram  of  copper  in  the  form  of 
nitrate,  the  metals  are  precipitated  by  a  current  of  hydrogen  sulphide. 
The  sulphides  are  collected  and  washed  and  then  dissolved  in  8  c.c.  of 
nitric  acid.  The  whole  is  diluted  with  water,  boiled,  filtered,  and 
evaporated  to  about  25  c.c.  After  transferring  to  a  suitable  apparatus 
and  diluting  with  another  25  c.c.  of  water,  the  liquid  is  submitted  to 
electrolysis. 

The  lead  deposits  as  peroxide  on  the  anode  and  may  be  weighed  as 
such.  It  may  be  identified  by  the  fine  blue  colour  generated  on 
moistening  with  an  acetic  acid  solution  of  tetramethyldiaminodiphenyl- 
methane.  For  a  mere  qualitative  test,  it  is  sufficient  to  operate  on  only 
100  grams  of  the  sample.  L.  de  K. 

Assay  of  White  Metal.  Dinan  ( Chem .  Centr .,  1905,  i,  770  ;  Mon, 
Sci .,  [iv],  19,  92 — 94). — One  gram  of  the  alloy  is  oxidised  with  nitric 
acid,  the  dry  residue  is  moistened  with  nitric  acid  and  boiled  with  water. 
The  insoluble  residue  is  boiled  with  150  c.c.  of  water,  7  grams  of  oxalic 
acid,  and  7  grams  of  ammonium  oxalate  for  45  minutes.  The  turbid 
liquid  is  then  diluted  to  250  c.c.  and  treated  at  90 — 95°  for  2 — 3  hours 
with  a  current  of  hydrogen  sulphide.  The  tin  which  remains  in 
solution  is  recovered  by  electrolysis  after  expelling  the  hydrogen 
sulphide  and  adding  another  10  grams  of  oxalic  acid. 

The  sulphides  are  boiled  with  15  c.c.  of  water  and  2  grams  of 
potassium  hydroxide  ;  the  antimony  dissolves  and  is  recovered  electro- 
lytically  after  adding  50  c.c.  of  a  saturated  solution  of  sodium  mono¬ 
sulphide. 

The  undissolved  sulphides  of  copper  and  lead  are  treated  as  usual, 
the  lead  being  separated  as  sulphate  and  the  copper  being  recovered 
from  the  filtrate  by  electrolysis  after  addition  of  nitric  acid. 

L.  de  K. 

Estimation  of  Acids  combined  with  Aluminium.  Otto 
Schmatolla  ( Ber .,  1905,  38,  985 — 989). — It  is  shown  that  slightly 
different  results  are  obtained  by  titrating  a  solution  of  aluminium 
sulphate  with  sodium  carbonate  and  with  sodium  hydroxide 
respectively  ;  in  the  latter  case,  a  small  proportion  of  the  sulphuric 
acid  is  retained  by  the  precipitated  aluminium  hydroxide  in  the 
form  of  a  basic  sulphate.  The  influence  of  neutral  salts  on  the 
titration  is  also  discussed.  The  best  procedure  seems  to  be  to  titrate 
the  aluminium  sulphate  solution  with  sodium  carbonate,  maintaining 
the  solution  at  the  boiling  point  throughout,  phenolphthalein  being 
employed  as  indicator ;  allowance  has  to  be  made  for  the  small 
quantity  of  sulphuric  acid  retained  by  the  precipitate,  which  is  a 
constant  quantity.  In  the  case  of  the  acetate,  nitrate,  and  chloride,  on 
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account  of  the  volatility  of  the  acid,  an  excess  of  the  alkali  is  added, 
the  excess  being  then  estimated.  W.  A.  D. 

Qualitative  Reactions  for  Columbium  and  Tantalum.  Petr  G. 
Melikoff  and  Eugen  Eltschaninoff  (J.  Russ.  Phys.  Chem.  Soc.y  1 905, 37, 
99 — 103). — The  potassium  salt  of  fluoropercolumbic  acid,  io  presence  of 
a  small  quantity  of  hydrogen  peroxide,  is  coloured  yellow  by  sulphuric 
acid.  A  concentrated  aqueous  solution  of  potassium  percolumbate  is 
coloured  yellow  by  60—70  per  cent,  sulphuric  acid.  These  reactions 
render  it  possible  to  detect  traces  of  columbium  in  tantalum  prepara¬ 
tions.  T.  H.  P. 

Estimation  of  Bismuth  by  Precipitation  as  Molybdate. 

Edmund  H.  Miller  and  Frederick  Yan  Dyke  Cruser  (J.  Amer.  Chem. 
Soc.y  1905,  27,  116 — 121). — The  nitric  acid  solution  of  the  bismuth  is 
mixed  with  a  large  excess  of  the  ordinary  ammonium  molybdate 
reagent  and  the  liquid  is  neutralised  with  dilute  ammonia,  using 
congo-red  as  indicator ;  a  drop  or  two  of  dilute  nitric  acid  is  then 
added  until  the  colour  is  lilac.  The  whole  is  diluted  to  about  200  c.c. 
and  slowly  heated  to  50 — 60°.  The  precipitated  bismuth  ammonium 
molybdate  is  collected  on  a  platinum  Gooch  crucible  and  thoroughly 
washed  with  a  3  per  cent,  solution  of  ammonium  nitrate.  After 
drying  in  an  air-bath  at  160°,  the  precipitate  is  moistened  with 
a  few  drops  of  strong  nitric  acid  and  ignited  over  a  bunsen  flame, 
taking  care  the  temperature  does  not  exceed  a  dull  red  heat.  The 
treatment  with  acid  and  subsequent  ignition  being  repeated  a  few 
times,  the  mass  will  be  of  a  light  yellow  colour,  and  have  the  composi¬ 
tion  Bi20,4Mo03.  L.  de  K. 

Optical  Examination  of  Naphtha  and  of  its  Distillation 
Products.  II.  M.  A.  Rakusin  ( J .  Rziss.  Phys.  Chem.  Soc.,  1905,  37, 
85 — 91). — The  rotatory  power  may  be  used  as  a  means  of  distinguish¬ 
ing  different  naphthas  from  one  another,  and  also  from  vegetable  and 
animal  oils.  The  rotation  of  naphtha  products  increases  with  the  sp. 
gr.,  and  all  fractions  up  to  machine  oil  can  be  read  in  a  200  mm.  tube 
if  they  are  pure.  This  method  of  examination  hence  possesses  the 
character  of  a  colorimetric  method.  The  rotation  of  naphtha  products 
represents  a  well-defined  physico-chemical  constant,  and  is  unaffected 
by  the  action  of  heat  or  time.  Purification  diminishes  to  some  extent 
the  rotation  of  crude  naphtha  distillates.  The  rotations  of  a  number 
of  light  and  dark  naphthas  both  of  Baku  and  Grosny  origin  have  been 
measured  and  the  numbers  tabulated.  T.  H.  P. 

Detection  and  Estimation  of  Fusel  Oil.  T.  Takahashi  (Bui. 
Coll.  Agr.  Tokyo ,  1905,  6,  436 — 438). — The  liquid  (4 — 6  c.c.)  is  treated 
with  5 — 10  drops  of  a  1 — 2  percent,  alcoholic  solution  of  benzaldehyde, 
aoisaldehyde,  or  o-hydroxybenzaldehyde,  and  then  with  an  equal 
volume  of  sulphuric  acid.  In  presence  of  fusel  oil,  benzaldehyde  gives 
a  red  colour  above  a  yellow  layer ;  anisaldehyde,  brownish-yellow 
under  green  and  yellow  layers,  the  former  changing  to  red,  the  latter 
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to  blue  and  brownish-purple  ;  o-hydroxybenzaldehyde  gives  a  red  layer 
with  a  purplo  layer  above. 

For  estimating  the  amount  of  fusel  oil,  the  liquid  (10  c.c.)  is  poured 
into  a  small  cylinder  and  treated  with  2  c.c.  of  1  per  cent,  anisaldehyde 
in  alcohol  and  20  c.c.  of  sulphuric  acid.  A  solution  of  fusel  oil  of 
known  strength  in  15  per  cent,  alcohol  is  similarly  treated.  The 
colours  produced  at  intervals  of  20  seconds,  1,  3,  and  10  minutes  are 
observed.  A  table  is  given  showing  the  differences  when  O'OOOl, 
O'OOl.  0*01,  and  0*1  per  cent,  of  fusel  oil  are  present  (compare 
Komarowski,  Abstr.,  1903,  ii,  700).  N.  H.  J.  M. 

Colorimetric  Estimation  of  Higher  Alcohols  in  Brandies. 

Xavier  Rocques  (Ann.  Chim.  anal.,  1905,  10,  103 — 108.  Compare 
Compt.  rend .,  140,  511). — In  this  method,  which  depends  on  the  colour 
developed  by  the  higher  alcohols  when  heated  in  alcoholic  solution 
with  sulphuric  acid,  the  mixture  should  be  heated  at  130°,  as  at  this 
temperature  identical  colorations  are  obtained  with  isobutyl  and  amyl 
alcohols,  whilst  considerable  divergences  occur  at  lower  temperatures. 

L.  DE  K. 

New  General  Colour  Reagent  of  the  Polyphenols,  their  Iso- 
merides,  and  Higher  Organic  Compounds.  Eugenio  P.  Alvarez 
( Chem .  News ,  1905,  91,  125). — 0’4 — 05  gram  of  the  polyphenol  is 
added  to  0*2  gram  of  yellow,  granulated,  perfectly  dry  sodium  peroxide 
in  a  porcelain  dish  and  treated  with  5  c.c.  of  absolute  alcohol ;  the  dish 
is  gently  agitated,  the  colour  effects  noted,  and  after  5  or  6  minutes 
15  c.c.  of  cold  water  are  added.  Catechol  gives  a  fugitive  pale  pink, 
changing  into  green  and  finally  brown,  and  with  water  the  liquid  be¬ 
comes  permanently  reddish-brown.  Resorcinol  assumes  a  very  pale 
yellow,  turning  green,  which  becomes  more  decided  and  permanent  with 
water.  Quinol  produces  an  intense  reddish-yellow  which  the  water 
changes  to  a  persistent  orange.  Pyrogallol  shows  a  reddish-brown  or  dull 
red,  becoming  intense  red  with  a  yellow  margin  when  water  is  added, 
and  changing  to  orange  in  24  hours.  Hydroxyquinol  gives  a  reddish- 
violet  which  deepens  and  turns  brown,  whilst  the  peroxide  blackens ; 
with  water,  the  liquid  becomes  yellow.  Phloroglucinol  develops  a 
bluish-violet,  which  increases  in  intensity  with  water,  but  subsequently 
fades.  Orcinol  yields  pink,  becoming  persistent  rose-red  with  water. 
Homocatechol  colours  the  alcohol  bluish-violet  which  changes  at  once 
to  red,  and  with  water,  to  reddish-brown  with  a  yellow  margin.  With 
thymoquinol,  the  alcohol  assumes  an  orange  colour  which  with  water 
turns  red  and  slowly  fades.  Some  incidental  effects  are  also  noted. 

D.  A.  L. 

Estimation  of  Dextrose  in  Urine.  H.  L.  Visser  (Chem.  Cenlr 
1905,  i,  776  ;  from  Pharm.  Weekblad.,  42,121 — 124). — The  urine  is 
first  clarified  by  means  of  basic  lead  nitrate  and  10  c.c.  of  the  filtrate 
are  then  boiled  with  2  c.c.  of  Fehling’s  solution.  The  cuprous  oxide 
is  collected  on  a  cotton-wool  filter  and  weighed  as  such. 
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Reactions  of  Carbohydrates.  Rudolf  Adler  and  Oskar  Adler 
(Pfliigers  Archiv ,  1905,  106,  323 — 328). — The  characteristic  red 
coloration  due  to  furfurylaniline  acetate  is  obtained  when  a  small 
amount  of  a  pentose  is  added  to  a  boiling  mixture  of  equal  parts  of 
aniline  and  glacial  acetic  acid.  This  serves  as  a  simple  qualitative 
test  for  pentoses,  as  other  carbohydrates  do  not  give  this  coloration 
in  the  course  of  a  short  time.  The  heptoses  are  exceptional  in  their 
behaviour  as  they  also  yield  furfuraldehyde  and  therefore  give  a  red 
coloration. 

Seliwanoff’s  red  coloration  (Abstr.,  1887,  459)  is  also  obtained  when 
lsevulose  or  any  ketose  is  warmed  for  a  short  time  with  resorcinol 
and  acetic  acid  containing  a  few  drops  of  hydrochloric  acid.  The 
reaction  is  much  more  trustworthy  than  the  original  test,  as  aldoses  do 
not  give  a  coloration  under  these  conditions. 

Similarly  Tollens7  reactions  with  orcinol  or  phloroglucinol  may  be 
carried  out  with  hot  acetic  acid  solutions  containing  a  few  drops  of 
hydrochloric  acid. 

When  dextrose  is  heated  with  aniline  and  acetic  acid,  a  reddish- 
brown  coloration  is  developed,  and  this  on  further  heating  changes  to 
an  intense  green.  A  similar  reaction  appears  to  be  given  by  all 
hexoses  or  polysaccharides,  which  readily  yield  hexoses. 

Other  bases  may  be  substituted  for  aniline,  and  different  colorations 
are  thus  obtained.  J.  J.  S. 

Detection  of  Sawdust  in  Flour  and  Bread.  Pietro  Paganini 
( Chem .  Centr .,  1905,  i,  695 — 696  ;  from  Giorn.  Farm .  Chim.,  64,  5 — 1 1). 
— The  flour  is  spread  out  in  a  thin  layer  and  moistened  first  with  a  0*2 
per  cent,  aqueous  solution  of  jt)-phenylenediamine  and  then  with  acetic 
acid.  The  woody  fragments  at  once  assume  an  orange-red  colour, 
whilst  the  bran  fragments  remain  colourless.  The  test  is  also  applic¬ 
able  to  adulterated  maize  flour  and  to  thin  slices  of  bread.  L.  de  K. 

Estimation  of  Acetone  by  the  Iodoform  Process.  Gustav 
Keppeler  (Zeit.  angew.  Chem.,  1905,  18,  464 — 465). — In  reference 
to  an  article  by  Yaubel  and  Scheurer  (this  vol.,  ii,  291),  the  author 
states  that  Messinger's  process  is  quite  satisfactory  if  the  following 
points  are  observed.  The  iodine  solution  should  be  added  slowly 
with  constant  stirring  and  in  decided  excess,  and  some  5  minutes 
should  elapse  before  titrating  with  thiosulphate.  L.  de  K. 

Analysis  of  Win©  Vinegar.  A.  Froehner  (Zeit.  Nahr.  Genussm., 
1905,  9,  361 — 363). — Analyses  of  three  samples  of  wine  vinegar  are 
given,  the  results  on  the  whole  agreeing  with  those  previously  pub¬ 
lished  by  Farnsteiner  (Abstr.,  1899,  ii,  705).  Lactic  acid  is  generally 
a  constituent  of  this  class  of  vinegar,  and  its  detection  and  determi¬ 
nation  serve  as  criteria  in  ascertaining  whether  or  not  a  vinegar  is 
wine  vinegar.  The  amounts  of  lactic  acid  found  in  the  above- 
mentioned  samples  were  0*221,  0*247,  and  0*215  gram  per  100  c.c., 
whilst  the  total  acidities  (as  acetic  acid)  were  8*47,  9*03,  and  7*83 
respectively.  W.  P.  S. 
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Estimation  of  Volatile  Acids  in  Wine.  Karl  Windisch 
and  Theodor  Roettgen  (Zeit.  Nahr .  Genussm.,  1905,  9,  278 — 279). 
— Methods  which  depend  on  the  prolonged  evaporation  of  the  wine, 
or  in  which  the  residue  is  heated  to  a  high  temperature  (Abstr.,  1879, 
290  ;  1882,  999,  1235),  the  volatile  acids  being  obtained  by  difference, 
give  untrustworthy  results.  Direct  distillation  in  a  current  of  steam 
yields  better  results  (Abstr.,  1884,  641),  but  the  process  is  tedious 
owing  to  the  slow  volatility  of  certain  of  the  acids  present  in  wine. 
Attention  is  again  drawn  to  the  indirect  method  recently  published 
(Abstr.,  1905,  ii,  212)  for  estimating  these  acids.  W.  P.  S. 

Volatility  of  Lactic  Acid  with  Water  Vapours.  Franz 
Utz  ( Ghem .  Zeit.,  1905,  29,  363 — 364). — The  author  has  proved 
experimentally  that  lactic  acid  is  volatilised  with  aqueous  vapours, 
particularly  when  the  solutions  become  more  concentrated,  but  this 
volatility  is  not  sufficient  to  admit  of  a  quantitative  estimation  of 
the  acid.  L.  de  K. 

The  Composition  of  Lombardy  Milk.  G.  Billitz  ( Milchw . 
Zentr .,  1905,  1,  113 — 122). — A  regulation  having  recently  (1902) 
been  made  at  Milan  that  all  milk  sold  shall  contain  at  least  12  per 
cent,  of  dry  solids,  consisting  of  3  per  cent,  of  fat  and  9  per  cent,  of 
non-fatty  solids,  or  else  be  described  as  u  watered  ”  milk,  the  author 
gives  the  results  of  analyses  of  187,610  samples  of  Lombardy  milk, 
the  investigation  extending  over  the  years  1892 — 1902  inclusive. 
The  average  results  for  the  whole  period  were:  sp.  gr  ,  1*0315;  fat, 
3*55  per  cent.  ;  non-fatty  solids,  8*81  per  cent.  The  poorest  milk  was 
yielded  by  a  herd  of  50  cows  in  March,  1899,  the  results  being  : 
sp.  gr.,  1*0306  ;  fat,  2*70  per  cent.  ;  non-fatty  solids,  8*45  per  cent.  ; 
whilst  the  richest  milk  was  obtained  in  December,  1902,  from  a 
herd  of  80  cows  :  sp.  gr. ,  1*0326  ;  fat,  4*10  per  cent.  ;  non-fatty  solids, 
9*23  per  cent.  From  this  it  will  be  seen  that  the  limits  laid  down 
by  the  Milan  authorities  are  too  stringent.  W.  P.  S. 

Amount  of  Water  in  Butters  of  Various  Origin,  and 
their  Reichert-Meissl  Numbers.  Hermann  Theodor  {Ghem. 
Zeit.,  19(5,  29,  309). — A  table  giving  the  percentage  of  water  con¬ 
tained  in  butters  of  various  origin.  As  regards  their  Reichert-Meissl 
number,  the  lowest  of  which  (25)  is  given  by  a  Dutch  butter,  it  must 
be  remembered  that  the  English  method  gives  results  which  are  about 
one  degree  below  those  obtained  by  the  German  process.  L.  de  K. 

Sinacid-Butyrometry.  Molkereitechn.  Tnst.  Sichler  &  Richter, 
Leipzig  ( Milchw .  Zentr.,  1905,  1,  71 — 78.  Compare  Du  Roi  and 
Kohler,  this  vol.,  ii,  125). — A  reply  to  various  criticisms  of  the 
method,  which  is  stated  to  be  trustworthy  and  rapid.  N.  H.  J.  M. 

Influence  of  the  Duration  of  Boiling  on  the  Saponifica¬ 
tion  Value  of  Beeswax.  Schwarz  {Zeit.  offentl.  Ghem.,  1905,  11, 
6 — 8). — The  results  of  the  experiments  described  show  that,  by  boiling 
3  grams  of  beeswax  with  25  c.c.  of  A/2  alcoholic  potassium  hydroxide 
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solution  for  1  hour,  complete  saponification  is  effected,  and  that  no 
advantage  is  gained  by  prolonging  the  time  of  boiling  to  2  or  3  hours. 
Boiling  for  1  hour  is  sufficient  even  when  the  wax  is  adulterated  with 
solid  paraffin.  A  further  quantity  of  neutral  alcohol  should  be  added 
before  titration  to  prevent  dissociation  by  the  standard  acid  employed. 
This  addition  of  alcohol  is  also  necessary  when  the  saponification  value 
is  determined  by  Henrique’s  cold  saponification  process.  W.  P.  S. 

Bromine  Absorption  of  Pats.  Fernand  Telle  (J.  Pharm.  Chim ., 
1905,  21,  183 — 187). — Bromine  absorption  of  fats  and  oils  is 
recommended  instead  of  iodine  absorption,  as  the  former  is  not  only 
more  easy  of  execution,  but  gives  constant  and  trustworthy  results.  A 
table  is  given  containing  the  bromine  figures  of  25  oils  and  fats. 

L.  de  K. 

Detection  of  Palm  Oil  when  used  as  a  Colouring  Matter 
in  Oils  and  Pats.  Charles  A.  Crampton  and  Frank  D.  Simons 
( J .  Amer.  Chem .  /Soc.,  1905,27,  270 — 274). — The  authors  communicate 
two  methods  for  the  detection  of  palm  oil,  or  rather  of  its  colouring 
matter,  in  fats  and  oils. 

First  Method . — One  hundred  c.c.  of  the  fat  (melted  at  70°  and 
filtered)  are  dissolved  in  300  c.c.  of  light  petroleum  and  shaken  with 
50  c.c.  of  0-5  per  cent,  potassium  hydroxide.  The  aqueous  solution  is 
drawn  off,  acidified  with  hydrochloric  acid,  and  shaken  with  10  c.c.  of 
carbon  tetrachloride.  A  portion  of  this  is  then  tested  as  follows : 
two  c.c.  of  1  part  of  crystallised  phenol  dissolved  in  2  parts  of  carbon 
tetrachloride  are  added  to  it  in  a  porcelain  crucible  and  5  drops  of 
hydrobromic  acid  of  1*19  sp.  gr.  are  stirred  in.  The  almost  immediate 
development  of  a  bluish-green  colour  is  indicative  of  palm  oil. 

Second  Method . — Ten  c.c.  of  the  melted  and  filtered  fat  are  shaken 
with  an  equal  volume  of  acetic  anhydride  ;  a  drop  of  sulphuric  acid  of 
sp.  gr.  153  is  added,  and  the  whole  shaken  for  a  few  seconds.  If 
palm  oil  is  present,  the  lower  layers  will  be  found  to  be  coloured  blue 
with  a  tinge  of  green.  L.  de  K. 

Analysis  of  India-rubber  Wares.  Werner  Esch  and  Abraham 
Chwolles  (Chem.  Centr .,  1905,  i,  190;  from  Gummi  Zeit .,  19, 
125 — 126). — A  criticism  of  Pontio’s  method  (Ann.  Chim .  anal .,  1902, 
7,  13).  It  is  not  advisable  to  substitute  alcohol  for  acetone,  as  it 
dissolves  but  little  of  the  unsaponifiable  fats.  In  order  to  dissolve  any 
asphalt,  Henriques  and  Weber  use  nitrobenzene,  whilst  Pontio  uses  a 
mixture  of  60  parts  of  oil  of  spike  and  40  parts  of  acetone;  the  authors 
cannot  approve  of  this  solvent.  They  also  call  attention  to  an  error 
in  the  literature  and  state  that  Pontio’s  solvent  used  for  the  extraction 
of  vulcanised  india-rubber  consists  of  85  per  cent,  of  sulphur-free 
petroleum  and  15  per  cent,  of  benzene.  L.  de  K. 

Detection  and  Estimation  of  Bitumen  in  Gutta  Percha. 

Maurice  Pontio  (Ann.  Chim.  anal.,  1905,  10,  57 — 58). — After 
digesting  the  sample  of  gutta  percha  in  absolute  alcohol  to  ascertain 
the  amount  of  resins,  it  is  extracted  in  a  suitable  apparatus 
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for  12  hours  with  boiling  ether  and  the  residue  is  then  collected, 
dried,  and  weighed.  If  the  sample  contains  bitumen,  the  residue 
contains  the  natural  impurities  of  the  gutta  plus  62/100ths  of 
the  added  bitumen.  To  see  whether  this  is  really  present,  the  mass  is 
further  extracted  with  carbon  disulphide  or  boiling  toluene  and  by 
reweighing  the  undissolved  matter  the  bitumen  is  found  by  difference. 
Its  weight  multiplied  by  100/62  represents  the  total  bitumen. 

L.  DE  K. 

Estimation  of  Quinine  in  Cinchona  Barks.  Vigneron  (J. 
Pharm.  Chim .,  1905,  21, 180 — 183). — The  mixed  alkaloids,  obtained  as 
usual  from  25  grams  of  bark,  are  treated  with  twenty  times  their 
weight  of  ether,  about  six  small  pieces  of  pumice  soaked  in  alcohol  are 
added,  and  the  whole  is  kept  for  6  hours  with  occasional  shaking.  The 
ether  is  decanted  on  to  a  filter  and  the  residue  extracted  again  with  the 
same  volume  of  fresh  ether  for  12  hours.  The  mixed  ethereal  solutions 
are  allowed  to  evaporate,  and  the  residue  is  dissolved  in  5  c.c.  of  alcohol 
and  100  c.c.  of  water  previously  saturated  with  quinine  sulphate.  The 
whole  is  heated  on  the  water-bath  to  expel  the  alcohol  and  ether,  and 
during  this  time  the  alkaloids  are  converted  into  normal  sulphates  by 
neutralisation  with  normal  sulphuric  acid,  using  tincture  of  logwood  as 
indicator. 

When  cold,  the  separated  quinine  sulphate  which,  however,  generally 
contains  some  cinchonidine  sulphate,  is  collected,  washed  with  solution 
of  quinine  sulphate,  dried  at  lu0°,  and  weighed  as  anhydrous  sulphate. 
To  ascertain  the  true  amount  of  quinine,  an  aliquot  portion  is  dissolved 
in  hot  water  previously  saturated  in  the  cold  with  quinine  chromate, 
and  precipitated  according  to  De  Yrij’s  method  with  potassium 
chromate.  Seventy-six  parts  of  quinine  chromate  dried  at  100°  =  75 
parts  of  the  dried  sulphate.  The  filtrate  should  be  tested  with 
sodium  hydroxide  to  ascertain  whether  cinchonidine  is  really  present. 

X.  DE  K. 

Estimation  of  the  Active  Principles  of  Alder  Bark.  Jules 
Warin  (J.  Pharm.  Chim.,  1905,  21,  253 — 263). — The  principle  of  the 
method  is  as  follows  :  when  treating  the  powder  of  alder  bark  with  a 
half  per  cent,  solution  of  sodium  hydroxide,  a  red  solution  is  obtained, 
which  may  then  be  compared  colorimetrically  with  an  alkaline  solution 
of  emodin  of  known  strength.  Better  results  are,  however,  obtained 
by  diluting  a  measured  portion  of  the  alkaline  solution  to  such  an 
extent  that  its  colour  is  no  longer  visible  when  viewed  through  a  solu¬ 
tion  of  nickel  chloride  placed  in  another  tube  of  the  same  size.  This 
nickel  solution  contains  exactly  1  gram  of  metallic  nickel  in  100  c.c., 
and  neutralises  the  colour  of  0*001  gram  of  emodin  dissolved  in 
100  c.c.  of  alkaline  water.  For  minute  particulars  necessary  to  ensure 
success,  the  original  article  should  be  consulted.  The  result  gives 
the  valuable  constituents  expressed  as  emodin.  L.  de  K. 

Analysis  of  Tanning  Materials  with  Exfoliated  Alumina. 

Hans  Wislicenus  (Zeit.  anal.  Chem.,  1905,  44,  96 — 106). — The 
voluminous  alumina  obtained  by  the  atmospheric  oxidation  of  amal- 
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gamated  aluminium  possesses  the  property  of  removing  from  solution 
25 — 45  per  cent,  of  its  weight  of  tannin,  and  may  therefore  be  used 
with  advantage  in  place  of  hide  powder.  The  tannin  precipitate  is 
not  decomposed  by  washing  with  hot  water,  alcohol,  or  ether ;  on  the 
other  hand,  the  sugars  and  other  non-tanning  constituents  of  an 
extract  are  easily  washed  out.  The  alumina  can  be  regenerated  by 
incinerating  the  precipitate,  and  its  adsorptive  power  is  not  impaired 
by  ignition.  The  amount  of  tannin  precipitated  cannot  be  ascertained 
by  weighing  the  precipitate,  but  is  obtained  by  difference  from  the  dry 
residues  of  the  solution  before  and  after  precipitation.  Duplicate 
estimations  with  this  precipitant  show  greater  concordance  than  is 
attainable  with  hide  powder.  In  preparing  the  alumina,  the  presence 
of  water  should  be  avoided  as  far  as  possible,  and  the  oxide  should 
finally  be  separated  from  unoxidised  metal  by  elutriation  with  ether. 
It  is  ignited  before  use.  M.  J.  S. 

Preparation  and  Estimation  of  Lecithin.  Herbert  E.  Roaf 
and  E.  S.  Edie  ( Thompson ,  Yates ,  and  Johnston  Lab .  Rep.,  Liven %- 
pool ,  1905,  6,  201 — 205). — Egg  yolks  are  repeatedly  extracted  with  al¬ 
cohol;  the  alcohol  from  the  united  extracts  is  distilled  off  under  reduced 
pressure.  To  the  syrupy  mass  so  obtained,  a  little  ether  is  added 
and  the  liquid  precipitated  with  acetone.  The  precipitate  is  heated 
on  a  steam-bath  to  remove  ether  and  acetone  and  weighed,  or  the 
lecithin  in  it  determined  by  phosphorus  estimation.  W.  D.  H. 

Estimation  of  Albumin  in  Barley.  R  Heerde  and  E.  Busch 
( Chem .  Centr .,  1905,  i,  299 — 300,  300  ;  from  Woch.  Brauerei , 
21,  779 — 780,  830 — 832). — Using  the  whole  grains  for  Kjeldahl’s 
method  leads  to  serious  discrepancies.  The  barley  should  there¬ 
fore  be  ground  to  a  fine  flour,  of  which  2  grams  are  taken  for 
analysis.  After  heating  with  30  c.c.  of  sulphuric  acid  and  1  gram 
of  mercury  for  10  minutes,  15  grams  of  potassium  sulphate  are 
added.  The  mixture  requires  boiling  for  35  minutes.  When  disti ’ling 
off  the  ammonia,  the  receiver  should  be  kept  very  cool,  so  as  to  pre¬ 
vent  loss  of  ammonia. 

Neumann  states  that  there  is  no  loss  of  ammonia  even  if  the  con¬ 
tents  of  the  receiver  should  get  overheated.  On  using  a  large  Jena 
glass  flask,  there  is  no  need  for  transferring  the  acid  liquid  to  another 
distilling  flask. 

In  the  later  papers,  the  respective  authors  reaffirm  the  antagonistic 
views  put  forth  in  the  first.  L.  de  K. 
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Chemistry  of  Phosphorescing  Sulphides  of  the  Alkaline 
Barths.  Percy  Waentig  (Zeit.  physikal.  Chem .,  1905,51,435 — 472. 
Compare  Abstr.,  1903,  ii,  625). — The  author’s  experiments  confirm 
the  view  that  the  marked  phosphorescence  exhibited  by  the  sulphides 
of  the  alkaline  earths  is  conditioned  by  the  presence  in  solid  solution  of 
a  small  quantity  of  certain  heavy  metals.  A  purified  sample  of 
strontium  sulphide  has  been  obtained  exhibiting  only  a  very  faint  blue 
phosphorescence,  and  this  residual  phosphorescence  was  traced  to  the 
presence  of  iron.  Platinum,  even  in  traces,  also  appears  to  have  the 
power  of  causing  phosphorescence  in  the  sulphides  of  the  alkaline 
earths.  The  intensity  of  the  phosphorescence  increases  with  the  con¬ 
centration  of  heavy  metal  present  so  long  as  the  latter  is  dissolved  to  a 
homogeneous  solid  solution.  The  solubility  of  these  heavy  metals 
increases  with  rising  temperature,  and  is  very  small  at  the  ordinary 
temperature  ;  all  phosphorescing  sulphides,  therefore,  which  have  been 
obtained  by  heating  an  alkaline  earth  carbonate  and  sulphur  with  the 
nitrate  or  sulphate  of  the  heavy  metal  are  to  be  regarded  at  the  ordinary 
temperature  as  supersaturated  solutions.  Hence  many  factors  are  to 
be  considered  in  the  preparation  of  a  highly  phosphorescent  sulphide, 
such  as  the  temperature  at  which  the  sulphide  is  to  be  prepared,  the 
duration  of  the  heating,  and  the  rate  of  cooling.  Allowing  for  the 
influence  of  these  various  factors,  the  author  has  prepared  sulphides, 
the  phosphorescent  efficiency  of  which  is  greater  than  that  of  the 
products  obtained  by  the  usual  methods.  The  presence  of  a  small 
quantity  of  a  fusible  salt  is  favourable  for  the  production  of  a  highly 
phosphorescent  sulphide,  because  (1)  it  promotes  the  solution  of  the 
heavy  metal  in  the  sulphide,  (2)  it  hinders  the  separation  of  the  heavy 
metal  during  the  process  of  cooling. 

When  the  sulphides  of  the  alkaline  earths  are  ground  in  a  mortar, 
they  become  coloured  and  lose,  to  a  large  extent  at  least,  their 
phosphorescent  power.  The  colour  assumed  varies  with  the  sulphide 
used,  and  depends  neither  on  the  heavy  metal  present  nor  on  the 
original  phosphorescence  colour.  The  coloured  powder  is  unstable 
compared  with  the  original  white  phosphorescent  material.  The  change 
can  be  effected  in  either  direction  at  one  and  the  same  temperature. 

Intermittent  illumination  over  a  period  of  several  months  does  not 
apparently  lead  to  any  diminution  of  phosphorescent  power  :  so  far, 
therefore,  there  is  no  indication  that  a  chemical  change  is  involved. 

J.  G.  P. 


The  Light  emitted  by  Crystals  of  Arsenious  Oxide.  Desire 
Gernez  ( Gompt .  rend.,  1905,  140,  1134 — 1136). — The  luminous  effect 
which  accompanies  the  formation  of  octahedral  crystals  of  arsenious 
oxide  from  hydrochloric  acid  solutions  of  the  vitreous  variety  is  due  to 
the  rupture  of  the  crystals  induced  by  contact  with  one  another,  and 
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can  be  produced  artificially  by  crushing  the  crystals  against  the 
walls  of  the  vessel  with  a  metal  rod ;  the  phenomenon  is  therefore 
one  of  triboluminescence.  The  author  finds  that  triboluminescent 
crystals  are  deposited  from  hydrochloric  acid  solutions  of  vitreous 
arsenious  oxide  made  at  the  ordinary  temperature  or  from  hydro¬ 
chloric  acid  solutions  of  the  ordinary  powdered  octahedral  arsenious 
oxide  made  at  boiling  point  (compare  Guinchant,  following  abstracts), 
and,  provided  they  remain  unbroken,  the  crystals  retain  this  property 
for  a  period  of  over  four  months.  M.  A.  W. 

Luminescence  of  Arsenious  Oxide.  Joseph  Guinchant  ( Compt . 
rend.,  1905,  140,  1101). — The  luminescence  of  arsenious  oxide  de¬ 
pends  solely  on  the  concentratipn  of  hydrogen  chloride  in  the  liquid,  and 
is  to  be  attributed  to  the  reversible  chemical  change,  As203  +  6HC1  = 
2AsCl3  +  3H20.  H.  M.  D. 

Tribolumiruescence  of  Arsenious  Oxide.  Joseph  Guinchant 
{Compt.  rend.,  1905, 140,  1170 — 1171.  Compare  preceding  abstracts). 
— The  luminescence  of  arsenious  oxide  crystals  is  due  to  the  rupture 
attending  their  transformation  into  the  cubic  modification,  and  has  no 
action  on  an  electroscope.  The  light  thus  produced  gives  a  continuous 
visible  spectrum  in  which  the  yellow  and  green  radiations  predominate  ; 
these  radiations  are  photochemically  active,  producing  in  four  minutes, 
at  a  distance  of  a  few  centimetres,  the  same  photographic  effect  as  the 
blue  flame  of  a  Bunsen  burner  at  a  distance  of  one  metre. 

The  rest  of  the  paper  is  occupied  with  a  description  of  the  luminous 
phenomena  which  are  produced  when  hypobromites  or  hypochlorites 
are  reduced  by  carbamide,  oxamide,  ammonium  thiocyanate,  asparagine, 
uric  acid,  or  ammonia  under  suitable  conditions  of  concentration. 
The  light  emitted  has  feeble  photochemical  properties  and  arises  from 
the  explosive  decomposition  of  the  nitrogen  chloride  which  is  formed 
during  the  first  phase  of  the  reaction  between  carbamide  and  a  hypo¬ 
chlorite.  If  concentrated  solutions  of  hypochlorous  acid  and  carbamide  are 
mixed,  there  is  no  immediate  action,  but  after  a  few  minutes  oily  drops 
of  nitrogen  chloride  are  formed,  which  in  the  presence  of  oil  of 
turpentine  explode  with  an  evolution  of  light,  and  the  decomposition 
is  also  brought  about  by  alkalis. 

The  bubbles  of  hydrogen  evolved  when  sodium  amalgam  is  thrown 
into  a  concentrated  solution  of  sodium  hypobromite  are  surrounded  by 
a  luminous  zone.  M.  A.  W. 

Radioactivity  as  an  Atomic  Property.  Herbert  N.  McCoy 
{J.  Amer.  Chem .  Soc 1905,  27,  391 — 403). — A  number  of  experiments 
are  described  in  which  measurements  of  radioactivity  of  uranium  com¬ 
pounds  were  carried  out  by  means  of  the  electroscope.  The  compounds 
examined  were  the  oxide,  U308,  the  oxalate,  U02,C204,3H20,  and 
ammonium  uranate,  (ISTH^TJ^O^.  The  results  are  plotted  as  curves, 
and  show  that  the  effective  activity  of  layers  of  uranium  compounds 
of  sufficient  thickness  to  show  the  maximum  a-ray  activity  depends 
not  only  on  the  uranium  content,  but  also  on  the  coefficient  of 
absorption  of  the  rays  by  the  radioactive  substance  itself.  A  method 
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has  been  worked  out  for  the  determination  of  such  absorption 
coefficients.  It  is  shown  that,  when  absorption  is  taken  into  account, 
the  total  a  ray  activity  of  any  uranium  compound  is  strictly  pro¬ 
portional  to  the  percentage  of  uranium  which  it  contains,  and  the 
theory  that  radioactivity  is  an  atomic  property  is  thus  confirmed. 

E.  G. 

Properties  of  Radium  in  Minute  Quantities.  A.  S.  Eve 
(Phil.  Mag.,  1905,  [vi],  9,  708 — 711). — Voller  found  recently  (see 
Physikal.  Zeit .,  1904)  that  radium  distributed  on  a  plate  in  minute 
quantities  and  exposed  to  the  air  disappeared  and  decayed  in  a  few 
days  or  weeks,  and  that  the  activity  of  radium  thinly  distributed  over 
a  small  surface  was  not  proportional  to  the  mass  present,  but  was 
relatively  greater  for  small  quantities.  The  author  shows  that  when 
similar  experiments  are  made  in  a  closed  vessel,  no  disappearance  can 
be  detected,  and  the  activity  is  at  least  approximately,  and  probably 
accurately,  proportional  to  the  mass  present. 

A  supplementary  note  by  Ernest  Rutherford  (ibid.,  711 — 712) 
emphasises  these  points,  and  suggests  that  the  decrease  of  activity  ob¬ 
served  by  Voller  has  nothing  to  do  with  any  actual  change  in  the  rate 
of  disintegration  of  the  radium,  but  is  due  to  the  escape  of  the  radium 
from  the  plate  into  the  surrounding  gas.  A  similar  loss  would  pro¬ 
bably  be  observed  even  with  inactive  matter  if  it  were  deposited 
in  such  minute  amount.  J.  C.  P. 

The  Constant  for  the  Rate  of  Decay  of  Radium  Emanation. 

Otto  Sackur  (Ber.,  1905,  38,  1753 — 1756.  Compare  Curie,  Abstr., 
1903,  ii,  50  ;  Rutherford,  ibid.,  347). — Curie  finds  that  the  constant 
for  the  rate  of  decay  of  the  radium  emanation  is  2*02  x  10 _6,  whereas 
Rutherford  gives  2*16xl0~6.  The  author  has  measured  the  rate  of 
decay  by  the  method  of  Rutherford  and  Soddy,  and  finds  the  value 
2*08  x  10  "6.  The  activity  of  the  emanation  diminishes  in  92*6  hours 
to  one-half  of  its  original  value.  A.  McK. 

Radioactivity  of  the  Gastein  Thermal  Springs.  Heinrich 
Mache  (Monatsh.,  1905,  26,  349 — 372.  Compare  Curie  and  Laborde, 
Abstr.,  1904,  ii,  461  ;  Elster  and  Geitel,  Abstr.,  1904,  ii,  695). — The 
radioactive  emanation  obtained  in  varying,  but  mostly  considerable, 
amount  from  the  gases  and  water  of  the  Gastein  thermal  springs,  a 
list  of  which  is  given,  has  a  rate  of  decay  which  is  approximately 
equal  to  that  of  the  radium  emanation,  as  is  also  that  of  the  induced 
radioactivity  to  the  activity  induced  by  radium  emanation.  The 
radioactive  substance  which  produces  the  emanation  obtained  from 
the  gases  and  water  is  found  in  the  reissacherite  of  the  deposits  from 
the  thermal  springs.  This  mineral,  which  has  a  radioactivity  approxi¬ 
mately  equal  to  that  of  uranyl  nitrate,  contains  manganese  dioxide, 
ferric  oxide,  calcium  carbonate,  barium,  and  strontium,  but  neither 
sulphuric  acid  nor  uranium  ;  on  separation,  the  radioactive  substance  is 
obtained  along  with  the  barium  and  is  presumably  radium.  G.  Y. 
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Radioactivity  of  some  Deep  Well  and  Mineral  Waters. 

Hermann  Schlundt  and  Richard  R.  Moore  (J.  Physical  Chem .,  1905, 
9,  320 — 332).— The  authors  have  tested  the  radioactivity  of  a  number 
of  deep  well  waters  and  expressed  the  values  by  means  of  the  standard 
suggested  by  Boltwood  (Abstr.,  1904,  ii,  666),  that  is,  in  terms  of  the 
unit  representing  the  amount  of  radium  emanation  associated  with 
1  x  10“ 4  grams  of  uranium  in  a  natural  mineral.  The  emanation 
dissolved  in  the  water  was  obtained  by  boiling  the  water  and  collecting 
the  dissolved  gas.  The  values  for  the  radioactivity  obtained  varied 
from  0'17  to  4*45  units  per  litre  of  water.  It  was  found  from  the 
rate  of  decay  that  the  radioactive  properties  were  due  to  radium 
emanation.  It  was  also  found  that  a  little  less  than  one-half  the  total 
emanation  was  liberated  before  boiling,  this  being  also  the  case  for 
water  rendered  active  by  radium  emanation.  L.  M.  J. 

Excited  Activity  of  Thorium.  Miss  J.  M.  W.  Slater  {Phil.  Mag., 
1905,  [vi],  9,  628 — 644). — The  results  of  the  investigation  are  sum¬ 
marised  as  follows.  The  two  stages  in  the  disintegration  of  thorium- 
excited  activity,  the  existence  of  which  has  been  already  indicated  by 
theoretical  considerations,  are  both  present  on  any  surface  exposed  to 
thorium  emanation.  The  constituent  with  the  slower  rate  of  decay 
(half  value  in  11  hours)  is  first  formed,  and  may  be  referred  to  as 
thorium  A.  The  thorium  B  formed  from  it  is  responsible  for  the 
radiation  emitted,  and  has  a  more  rapid  rate  of  decay  (half  value  in  55 
minutes).  Both  substances  are  partly  volatilised  on  exposure  to  the 
cathode  ray  discharge,  thorium  B  being  more  volatile  than  thorium  A 
in  these  circumstances.  The  cause  of  the  volatilisation  is  partly 
a  direct  action  of  the  cathode  rays,  and  partly  a  sputtering  of  the 
active  matter,  analogous  to  that  observed  with  metallic  cathodes. 
Under  the  influence  of  heat,  thorium  A  is  more  volatile  than  thorium 
B )  when  an  active  wire  is  kept  for  a  few  minutes  at  a  dull  red  heat, 
the  former  constituent  is  removed  and  nearly  pure  thorium  B  is  then 
left  on  the  wire.  J.  C.  P. 

Radioactivity  of  Thorium.  Otto  Sackur  ( Ber .,  1905,  38, 
1756 — 1761). — The  author  has  measured  the  rate  of  decay  of  the 
emanation  of  the  product  obtained  by  Hahn  by  the  fractionation  of 
radium  barium  bromide,  and  from  the  values  obtained  concludes  that 
thorium  emanation  was  evolved  from  a  new  radioactive  element 
present  in  Hahn’s  product. 

The  possibility  of  thorium  itself  being  inactive,  whilst  its  radio¬ 
activity  is  due  to  the  presence  of  some  other  substance,  is  discussed. 

The  oxalate  obtained  from  thorianite  was  converted  into  oxide 
and  then  into  chloride,  which,  when  submitted  to  fractional  sublima¬ 
tion,  did  not  indicate  any  separation  of  the  radioactive  component. 

Barium  hydroxide  solution  was  gradually  added  to  a  solution  of  the 
sulphate  obtained  from  the  oxalate  and  the  precipitated  barium  sul¬ 
phate  was  found  to  be  strongly  radioactive,  a  result  due  to  the  presence 
of  thorium  X. 

Attempts  were  also  made  to  prove  the  presence  of  a  new  element  by 
electrolytic  methods,  which  did  not  lead  to  the  separation  of  an 
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element  of  constant  radioactivity,  but  indicated  that  solutions  of 
thorium  from  thorianite  and  other  minerals  behave  on  electrolysis  like 
dilute  solutions  of  a  new  element  which  is  strongly  radioactive. 

A.  McK. 

Ionic  Sizes  in  Relation  to  the  Conductivity  of  Electrolytes. 

William  R.  Bousfield  (Proc.  Roy.  Soo .,  1905,  74,  563 — 564). — Start¬ 
ing  with  the  hypothesis  that  the  ions  of  an  electrolyte  consist  of 
molecular  aggregates  largely  composed  of  water  molecules,  the  size  of 
an  ion  depending  on  the  amount  of  combined  water  and  being  a  func¬ 
tion  of  temperature  and  concentration,  the  author  deduces  the  following 
expression  for  the  true  coefficient  of  ionisation  in  the  case  of  potassium 
chloride,  a  =  A/A^  +  3*334~3),  where  f  is  the  fluidity  of  the 

solution  and  h  is  the  ‘‘  hydration/’  that  is,  the  ratio  of  the  molecules 
of  water  present  to  the  molecules  of  the  solvent.  With  this  coefficient 
of  ionisation,  van’t  Hoff’s  dilution  law,  modified  by  substituting  the 
“  hydration  ”  of  the  solute  for  its  concentration,  gives  accurate  agree¬ 
ment  with  experimental  results  over  a  wide  range. 

The  water  entering  into  combination  with  the  ion  is  probably 
abstracted  from  the  solvent  largely  as  “  trihydrol  ”  or  “  hydrol,” 
according  to  the  temperature,  and  enters  into  combination  with  the 
ion  as  “  dihydrol,”  thus  causing  contraction.  The  ionic  volumes  cal¬ 
culated  from  the  conductivities  on  the  above  hypothesis  are  in  agree¬ 
ment  with  the  solution  volumes  calculated  from  the  densities.  For 
isothermal  concentration  changes,  the  ionic  volume  decreases  as  the 
solution  volume  increases,  that  is,  with  increasing  water  combination 
there  is  increasing  contraction,  a  result  which  was  to  be  anticipated. 
But  in  the  case  of  temperature  changes  at  constant  concentration  there  is 
increasing  water  combination  with  diminishing  contraction.  This  result, 
however,  may  be  explained  by  reference  to  the  variation  with  tempera¬ 
ture  of  the  proportions  of  trihydrol  and  dihydrol.  On  the  assumption 
that  the  attack  of  the  ions  on  trihydrol  and  dihydrol  is  in  proportion 
to  their  concentrations  at  the  temperatures  considered,  the  volume 
changes  deduced  from  the  conductivities  are  shown  to  agree  with  the 
volume  changes  deduced  from  the  densities. 

A  new  variety  of  viscosity  apparatus  is  described,  and  measurements 
of  the  viscosities  and  densities  of  potassium  chloride  solutions  from 
0 — 21  per  cent,  concentration  are  recorded.  J.  C.  P. 

Electroaffinity  Differences  between  Valency  Stages  and 
their  Oxidation  Equilibria.  IJ.  Mutual  Relationships  of  the 
Valency  Stages  of  Thallium  and  the  Oxidation  Power  of 
Oxygen.  James  F.  Spencer  and  Richard  Abegg  ( Zeit .  anorg .  Chem., 
1905,  44,  379 — 407.  Compare  Abegg,  this  vol.,  ii,  155). — Potential 
measurements  of  solutions  of  thallous  and  thallic  salts  with  platinum 
electrodes  were  made  against  a  1/10  N  calomel  electrode  —  -0*336 
volt):i  at  25°  by  the  compensation  method.  At  first  the  same  result 
eould  not  be  attained  by  the  use  of  two  different  electrodes,  although 
the  result  after  some  time  was  identical.  Thallic  salts  tend  to  pass 
into  thallous  salts,  according  to  the  equation  Tl"'  — *  Ti*=^ 
U99  +  0*0291ogTryTl\ 
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The  dilution  of  a  mixture  of  thallous  and  thallic  salts  has,  in  the 
case  of  the  sulphate  and  nitrate,  no  influence  of  the  E.M.F.y  that  is, 
the  ratio  of  the  concentration  of  thallous  to  thallic  salt  is  constant,  and 
both  stages  are  strongly  ionised. 

The  tendency  of  an  ion  ( i )  to  undergo  transformation  into  another 
ion  (o),  exhibiting  a  valency  n  times  less  than  the  former,  is  expressed 
in  volts  by  the  equation  cv  ,  ^  —  P  +  0'059hi\ogi/o,  where  P  is  a 
constant  expressing  the  tendency  for  the  transition  of  the  i  into  the  o 
valency  stage,  where  the  concentrations  of  the  ions  are  identical.  For 
the  transition  of  thallic  into  thallous  chloride,  this  constant  lies  nearer 
the  reduction  end  of  the  series  of  electromotive  forces  than  for  the 
nitrate  and  sulphate,  and  this  is  changed  on  dilution  in  the  direction 
of  the  greater  tendency  to  oxidation. 

The  tendency  of  the  thallic  ion  to  form  complexes  with  the  following 
anions  increases  in  the  sequence,  Cl',  tartrate,  acetate,  CNO',  (C02)9", 
Br',  N02',  I',  CNS',  S03",  CN',  s,2o3". 

The  hydrolytic  reaction,  T1(N03)34-  3H20  =  Tl(OH)2  +  3HN03,  is 
reversible,  and  gives  the  constant  for  the  law  of  mass  action, 

(HN03)VTI(N0s)8=13-6. 

The  solubility  product  for  thallic  hydroxide  is  L=  10  52  83. 

The  solubility  of  thallic  hydroxide  is  10  ~ 13-52  molar. 

Oxygen  oxidises  thallous  nitrate  to  the  extent  of  about  2  per  cent, 
until  equilibrium  is  attained,  platinum  being  the  catalyst. 

The  oxidation  potential  of  oxygen  is  IT 385  ±0*001  volt. 

Thallic  and  thallous  salts  are  in  equilibrium  with  thallium,  when  the 
ratio  of  the  concentrations  TB'/TT  is  10~522. 

A  resume  of  the  potentials  measured  is  quoted.  A.  McK. 


Electromotive  Force  between  Metals  and  Solutions  of 
their  Salts  in  Water  and  Methyl  Alcohol.  Giacomo  Carrara 
and  L.  D’ Agostini  ( Gazzetta ,  1905,  35,  i,  132 — 144). — The  authors 
have  measured,  by  Poggendorff ’s  method,  the  E.M.F.  of  a  number  of 
elements  of  the  type  Hg  -  HgCl  -  wKCl  -  tiKN03  —  AgN03  —  A g,  using 
the  metals  copper,  silver,  cadmium,  and  zinc,  and  from  the  results 
obtained  have  calculated  the  absolute  potentials  between  the  metals 
and  their  salt  solutions,  and  also  the  solution  tensions  of  the  metals. 
In  methyl  alcohol,  the  potential  differences  between  the  metals  and 
their  solutions  are,  if  they  are  positive,  smaller  than,  and,  if  they  are 
negative,  greater  than,  the  corresponding  values  for  aqueous  solutions. 
Assuming  that  the  electrolytic  pressure  of  solutions  of  metals  is 
independent  of  the  solvent,  it  follows  that  the  organic  solvent  gives 
solutions  of  electrolytes  in  which  the  osmotic  pressure  of  the  metallic 
ions  is  smaller  than  that  of  the  corresponding  aqueous  solutions.  The 
difference  must,  to  a  great  extent,  be  attributed  to  the  less  dissociation 
of  the  substance  dissolved  in  the  solvent  with  a  less  ionising  power, 
and,  indeed,  the  contact  potentials  of  the  methyl  alcohol  solutions 
tend,  in  some  measure,  to  approximate  to  those  of  aqueous  solutions 
as  the  dilution  is  increased.  The  tensions  of  the  metals  in  the  two 
solvents  are  in  the  same  order,  but  their  absolute  values  are  very 
different  in  the  two  cases ;  the  ratio  between  the  values  in  aqueous 
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and  methyl-alcoholic  solution  is  1*3  for  zinc,  2*2  for  cadmium,  0’85  for 
copper,  and  1  for  silver. 

For  cadmium  nitrate  in  methyl-alcoholic  solution,  the  potential 
differences  are  small,  whilst  measurements  of  the  elevation  of  boiling 
point  show  that  this  salt  has  a  degree  of  dissociation  in  methyl  alcohol 
of  the  same  order  of  magnitude  as  in  water.  The  electrolytic  solution 
pressure  must  hence  vary  with  the  solvent.  The  authors  explain  this 
by  supposing  that  the  electro-striction,  and  therefore  the  alteration  of 
the  solvent  by  the  ions,  is  different  in  different  solvents.  T.  H.  P. 

Dissociation  of  Ternary  Electrolytes.  Karl  Drucker  (Zeit. 
Elektrochem 1905,  11,  211 — 215). — The  determination  of  the  con¬ 
centration  of  a  single  ion  in  the  solution  of  a  ternary  salt  by  means  of 
an  isohydric  solution  of  a  suitable  binary  salt  (Kiimmel,  this  vol.,  ii, 
226)  is  only  applicable  when  no  complex  ions  are  formed  from  the 
binary  and  ternary  salts.  It  also  assumes  that  the  law  of  mass  action 
applies  to  the  solutions  used.  The  author  prefers  a  method  which  he 
described  some  years  ago  (Abstr.,  1902,  ii,  3).  By  means  of  it,  he 
calculates  the  concentration  of  the  single  ion  B  in  solutions  of  salts  of 
the  type  AB9 ,  and  compares  the  numbers  so  obtained  with  those 
calculated  from  the  electrical  conductivity  on  the  assumption  that  only 
the  simple  ions  A  and  B  are  formed.  The  result  is  that  when  the 
transference  numbers  are  independent  of  the  concentration  the  agree¬ 
ment  is  good,  which  would  indicate  that  the  assumption  of  simple 
dissociation  is  warranted,  whereas  in  cases  in  which  the  transference 
number  changes  with  the  concentration,  the  agreement  is  bad,  especially 
in  stronger  solutions,  which  would  point  to  the  formation  of  complex 
ions.  T.  E. 

Dissociation  of  Cadmium  Iodide.  James  W.  McBain  (Zeit. 
Elektrochem .,  1905,  11,  215 — 223). — A  compilation  of  results  of 
previous  observers  relating  to  the  electrical  conductivity,  freezing 
point,  and  transference  numbers  of  solutions  of  cadmium  iodide,  from 
which  it  is  shown  that  very  dilute  solutions  of  this  salt  contain  the 
ions  Cd”  and  I',  whereas  very  concentrated  solutions  contain  Cd**  and 
Cdl3\  The  details  of  the  calculations  cannot  be  abstracted  briefly. 

T.  E. 

Diamagnetism  of  Bismuth.  Anatole  Leduc  (Compt.  rend., 
1905,  140,  1022 — 1023). — Although  bismuth  forms  cubic  crystals 
belonging  to  the  regular  system,  there  are  reasons  for  supposing  that  a 
sphere  cut  from  a  crystal  of  the  metal  would  take  up  a  definite 
orientation  when  brought  into  a  magnetic  field.  The  question  has 
been  subjected  to  experiment  in  the  following  way.  Small  spherical 
glass  bulbs  of  2  cm.  diameter  were  filled  with  molten  bismuth,  and 
the  metal  allowed  to  solidify  whilst  the  bulbs  were  under  the  influence 
of  a  strong  magnetic  field.  If  the  crystalline  spheres  of  bismuth  are 
then  suspended  freely  in  the  same  magnetic  field,  they  take  up  the 
same  orientation  as  that  which  they  had  at  the  moment  of  solidification 
of  the  metal  If  the  magnetic  field  is  cut  off  and  the  bulbs  are  made 
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to  rotate  about  the  axis  of  suspension,  the  motion  is  at  once  stopped 
when  the  magnetic  field  is  established,  and  the  bulbs  are  found  to  be 
orientated  as  at  the  time  of  crystallisation.  H.  M.  D. 

Comparison  of  the  Platinum  Scale  of  Temperature  with  the 
Normal  Scale  at  Temperatures  between  444°  and  -  190°,  with 
Notes  on  Constant  Temperatures  below  the  Melting  Point  of 
Ice.  Morris  W.  Travers  and  Alfred  G.  C.  Gwyer  ( Proc .  Roy.  Soc ., 
1905,  528—538). — The  authors  have  compared  the  platinum  and 
hydrogen  thermometers  at  —190°  (liquid  air),  -78*2°  (solid  carbon 
dioxide  and  alcohol),  and  32*38°  (transition  temperature  of  sodium 
sulphate).  For  points  between  30°  and  —  190°,  Callendar  and  Griffiths’ 
parabolic  formula  may  be  used  to  calculate  the  difference  (A)  between 
the  platinum  scale  of  temperature  and  the  scale  of  the  gas  ther¬ 
mometer,  5  being  taken  as  190 ;  the  maximum  error  in  the  calculation 
of  A  is  then  probably  not  greater  than  0*2°  at  about  ~  100°,  but  the 
formula  cannot  be  employed  except  for  interpolation.  A  standard 
scale  of  temperature,  based  on  Callendar’ s  three  fixed  points,  would, 
supposing  standard  wire  to  be  used  and  8  taken  =1*5,  lead  to  absurd 
results  at  low  temperatures,  and  the  converse  may  be  said  of  the 
authors’  observations.  J.  C.  P. 

Dependence  of  Free  Energy  on  Temperature.  Joseph  E. 
Trevor  (J.  Physical  Chem .,  1905,  9,  299 — 310). — A  mathematical 
paper  dealing  chiefly  with  a  hypothesis  of  Richards  in  a  paper  on 
atomic  volumes  (Abstr.,  1903,  ii,  132).  This  hypothesis,  as  stated  by 
Richards,  is  that  44  the  change  of  free  energy  with  temperature  has  a 
fundamental  connection  with  the  change  of  total  energy  with  tem¬ 
perature,”  the  connection  being  expressed  dAf/dO  —  —  M.dkejdO. 
The  author  shows  that  this  is  equivalent  to  the  hypothesis  that  iso¬ 
thermal  changes  of  specific  heat  are  proportional  to  the  1/J/th  power 
of  the  temperature,  that  is,  A c2  =  A.01/XI.  The  principles  of  thermo¬ 
dynamics,  however,  do  not  appear  to  bear  upon  the  possibility  of  this 
relationship.  L.  M.  J. 

Heat  of  Vaporisation  of  Liquefied  Gases.  Emile  Mathias 
(Compt.  rend.,  1905,  140,  1174—1176.  Compare  Abstr.,  1888,  773). 
— A  theoretical  paper.  M.  A.  W. 

Heat  of  Formation  of  Sodium  Hydride  ;  Acidity  of  the 
Hydrogen  Molecule.  Robert  de  Forcrand  (Compt.  rend.,  1905, 
140,  990 — 992.  Compare  Abstr.,  1900,  ii,  528). — Sodium  hydride 
was  prepared  by  heating  the  metal  in  pure  hydrogen  at  375 — 380°, 
The  heat  of  solution  of  the  hydride  in  water,  measured  with  quantities 
varying  from  7  to  38  mg.,  was  found  equal  to  25*80  Cal.  (mean  of  four 
experiments).  Combining  this  result  with  the  heat  of  solution  of 
metallic  sodium  in  water  (42*40  Cal.),  the  heat  of  formation  of  sodium 
hydride  is  obtained  : 

N a  (solid)  +  H2  (gas)  =  NaH  (solid)  +  H  (gas)  +  16*60  Cal. 

Na  „  +  H2  (solid)  =  NaH  „  +H  „  +16*00  „ 
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The  latter  number  represents  the  value  of  the  acidity  of  the  mole¬ 
cule  of  solid  hydrogen. 

The  coefficient  of  acidity  of  the  atom  of  hydrogen  has  been  previously 
given  ( loc .  cit.)  as  18*43  Cal.  The  difference  between  18*43  and  16  00 
is  supposed  by  tlie  author  to  be  due  to  the  influence  exerted  by  the 
second  atom  of  hydrogen  on  the  neutralisation  of  the  first  by  sodium. 
The  acidity  of  the  first  atom  is  on  this  account  diminished,  and  the 
heat  disengagement  is  smaller.  H.  M.  D, 

An  Empirical  Relationship  between  the  Densities  of  Two 
Liquids.  K.  Schaposchnikoff  (Zeit.  pliysikal.  Chem .,  1905,  51, 
542 — 546). — If  dT  and  dr  are  the  densities  of  two  liquids  under  the 
pressure  of  their  own  vapour  at  two  temperatures  T  and  T\  such  that 
T  —  T'  —  Tk—  T k  (Tk  and  T'K  being  the  respective  critical  tempera¬ 
tures),  then  the  relation  between  the  densities  is  given  by  the 
equation  dT—  n.dr  +  £>,  where  n  and  b  are  constants  for  each  pair 
of  substances.  With  the  help  of  already  available  data,  the  formula  is 
tested  and  found  satisfactory  for  the  following  pairs  of  liquids  : 
(1)  benzene  and  stannic  chloride;  (2)  heptane  and  fluorobenzene  ; 
(3)  pentane  and  heptane ;  (4)  pentane  and  ethyl  alcohol;  (5)  pentane 
and  carbon  dioxide.  The  same  formula  is  applicable  to  the  densities 
of  the  saturated  vapours  as  shown  in  the  two  cases:  (1)  pentane  and 
carbon  dioxide ;  (2)  pentane  and  heptane.  The  densities  of  liquids 
under  the  pressure  of  their  own  vapour  and  the  densities  of  saturated 
vapours  are  purely  functions  of  the  temperature;  that  is,  d=f(T)* 
Combining  this  with  the  empirical  relationship  given  above,  the  author 
deduces  the  equation  (d'  +  a)/(d'K  +  a)  —  <j>[(T'  +  c)J(T' K  +  c)\  in  which  the 
function  <j>  is  the  same  for  all  substances.  This  is  a  generalised  form 
of  van  der  Waals*  equation.  J.  C.  P. 

Determination  of  Volume  Change  on  Liquefaction, 

A.  Hess  (Chem.  Centr .,  1905,  i,  1071 ;  from  Physikal.  Zeit.,  6, 
186 — 188). — The  substance  under  investigation  is  placed  in  a  beaker 
which  is  suspended  by  means  of  a  Jolly  spring  balance  in  an  electri¬ 
cally-heated  thermostat,  arranged  in  such  a  manner  that  convection 
currents  are  avoided.  Thermocouples  immersed  in  the  beaker  and  in 
the  surrounding  bath  indicate  the  temperature.  The  readings  of  the 
balance,  as  the  temperature  changes,  are  continuously  recorded  by 
means  of  a  mirror  rotating  about  a  vertical  axis.  The  liquid  in  the 
thermostat  must  be  freed  from  dissolved  gases,  and  the  substance, 
which  should  almost  fill  the  beaker,  must  be  sufficiently  small  to  ensure 
homogeneity  and  uniformity  if  temper.  For  solid,  yellow  phosphorus 
at  its  melting  point  (44*5°),  the  specific  volume  0*55399  was  obtained  ; 
for  the  liquid  at  the  same  temperature,  0*057305.  The  increase  in 
volume  on  liquefaction  is  3*44  per  cent.  H.  M.  D. 

Compressibility  of  Gases  between  One  Atmosphere  and 
Half  an  Atmosphere  of  Pressure.  Lord  Rayleigh  (Phil.  Trans., 
1905,  A  204,  351 — 372.  Compare  Abstr.,  1901,  ii,  542). — Details 
are  given  of  the  methods  used  in  the  work  already  described  (Abstr., 
1904,  ii,  313),  and  some  fresh  results  are  recorded.  The  correction 
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factors  at  about  13°  (see  loc.  cit.)  for  carbon  dioxide  and  nitrous  oxide 
are  0  9951 8  and  0'99422  respectively.  For  ammonia  at  about  10°  the 
ratio  of  pv.  at  0  5  atmosphere  to  the  corresponding  value  at  10 
atmosphere  is  1  00632.  J.  c.  P. 

Fundamental  Functions  of  One-component  Ideal-con¬ 
stituent  Gases.  James  M.  Bell  and  Joseph  E.  Trevor  (J.  Physical 
Chem .,  1905,  9,  179 — 209). — A  mathematical  paper  in  which  the 
authors  first  recapitulate  the  Gibbsian  theory  as  applied  to  dissociation 
equilibrium  between  unimoleeular  and  bimolecular  gaseous  forms  of  a 
one-component  substance.  The  authors  extend  the  Gibbsian  equation 
and  derive  characteristic  equations  for  the  pressure,  molecular  volume, 
the  thermodynamic  potential  and  free  energy  and  their  derived 
functions.  A  large  number  of  equations  are  deduced,  from  which  the 
following  may  be  noted.  The  increase  of  dissociation  per  degree  at 
constant  pressure  is  proportional  to  Qpjd2  where  Qp  is  the  molecular 
heat  of  dissociation  at  constant  pressure  and  8  is  the  absolute 
temperature.  A  similar  proportionality  obtained  also  at  constant 
volume.  The  heat  capacity  at  constant  pressure  or  volume  is 
investigated  and  the  work  and  heat  integrals  for  isothermal  paths  or 
paths  of  constant  dissociation  are  determined.  These  allow  of 
comparison  with  the  experimental  results  of  Berthelot  and  Ogier  for 
the  heat  of  cooling  of  given  masses  of  nitrogen  peroxide.  The  agree¬ 
ment  is  quite  satisfactory.  L.  M.  J. 

Abstract  and  Concrete  Conceptions  (Osmotic  Pressure 
and  Thermodynamic  Potential).  Johannes  J.  van  Laar  {Chem. 
Centr .,  1905,  i,  1067  ;  from  Chem.  Weekblad,  2,  143 — 156.  Compare  this 
vol.,  ii,  234). — Mainly  polemical.  The  agreement  of  the  osmotic 
pressure  with  the  simple  gas  laws  is  only  apparent.  The  equations  for 
the  osmotic  pressure,  tt  =  KT[c  +  ( J  -  a)c2],  and  for  the  pressure  of  a 
gas,  p  —  RT{c  —  \c 2),  are  quite  different  except  when  the  limiting  con¬ 
dition  c  =  0  (infinite  dilution)  is  reached. 

In  the  theoretical  treatment  of  chemical  systems,  the  employment  of 
osmotic  pressure  instead  of  thermodynamic  potential  on  account  of  the 
abstract  nature  of  the  latter  conception  is  unjustifiable.  Other  con¬ 
ceptions  in  general  use  are  equally  abstract.  A  comparison  is  made 
between  thermodynamic  potential  and  and  electric  potential.  Both 
determine  an  internal  condition  which  is  only  recognisable  by  its 
consequences.  Osmotic  pressure,  lowering  of  freezing  point,  and 
lowering  of  vapour  pressure  are  secondary  consequences  of  a  condition 
determined  primarily  by  the  thermodynamic  potential.  H.  M.  D. 

Influence  of  One  Substance  on  the  Solubility  of  Another 
Substance.  Friedrich  Hoffmann  and  K.  Langbeck  {Zeit.  physikal. 
Chem.,  1905,  51,  385 — 434).— The  authors  have  determined  the 
solubilities  of  benzoic,  salicylic,  and  o-nitrobenzoic  acids  as  these  are 
affected  by  various  electrolytes  and  non-electrolytes. 

At  25°,  dextrose  is  practically  without  effect  on  the  solubility  of 
benzoic  acid,  but  at  45°  the  solubility  of  the  acid  increases  slightly  as 
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the  dextrose  concentration  increases.  In  solutions  of  sodium  and 
potassium  chlorides  and  nitrates,  benzoic  acid  becomes  less  soluble  as 
the  salt  concentration  increases,  and  the  effect  of  the  salts  is  more 
marked  at  45°  than  at  25°.  The  relative  influence  of  the  various  salts 
is  in  accordance  with  Rothmund’s  rules  (Abstr.,  1900,  ii,  467). 

The  solubility  of  salicylic  acid  in  dextrose  solutions  increases 
regularly  with  the  concentration  of  the  latter,  and  the  increase  at  35° 
is  the  same  as  at  25°.  Ethyl  and  isobutyl  alcohols,  especially  the  latter, 
raise  the  solubility  of  salicylic  acid  to  a  marked  extent,  and  the 
increase  in  both  cases  is  more  marked  at  35°  than  at  25°.  With  the 
electrolytes,  on  the  other  hand,  the  solubility  of  salicylic  acid  is  first 
raised  and  then  lowered  as  the  salt  concentration  increases — a  peculiar 
characteristic  that  is  still  more  definite  in  the  case  of  the  stronger 
o-nitrobenzoic  acid.  When  the  percentage  change  of  solubility  of  the 
acid  is  plotted  against  the  salt  concentration,  maxima  are  observed  for 
each  curve,  and  the  curve  for  35°  invariably  lies  below  the  curve  for 
25°.  Dextrose  lowers  the  solubility  of  o-nitrobenzoic  acid,  the  per¬ 
centage  diminution  being  approximately  proportional  to  the  dextrose 
concentration  ;  the  temperature-coefficient,  however,  for  dextrose  is  the 
opposite  of  that  for  the  electrolytes. 

On  the  basis  of  Jahn’s  theory  (Abstr.,  1902,  ii,  597),  formulas  are 
established  from  which  the  solubilities  of  the  three  acids  in  the 
various  solutions  can  be  calculated  from  the  solubilities  in  pure  water. 
The  agreement  between  the  calculated  and  the  observed  values  is  very 
good  for  the  non-electrolytic  solutions,  but  is  incomplete  in  the  other 
case,  owing  probably  to  insufficient  data  regarding  the  dissociation  of 
the  electrolytes  involved. 

The  solubilities  of  the  acids  in  water  are  as  follows,  the  numbers 
indicating  grams  of  acid  per  1000  grams  of  saturated  solution  :  benzoic 
acid,  3*4009  at  25°,  6  6702  at  45°;  salicylic  acid,  2*2062  at  25°,  3*197 
at  35°;  o-nitrobenzoic  acid,  7*3156  at  25°,  10*537  at  35°.  J.  C.  P. 

Solubility  and  Dissociation  of  Double  Salts  in  Water. 
IV  and  V.  Eberhard  Rimbach  and  A.  Grewe  (. Ber .,  1905,  38, 
1553—1564,  1564—1572.  Compare  Abstr.,  1898,  ii,  158;  1902,  ii, 
306;  1904,  ii,  264). — The  double  salt,  CdBr2,KBr,H20  ( JH20 ; 

Hauer,  Wien.  Akad .  Ber .,  15,  23),  forms  rhombic  prisms  \_a:b:c~ 
0*4592  :  1  :!] ;  the  solubility  determinations  give  values  agreeing  with 
P(1 12*5°/0*4°)  =  55*108  +  0*218*,  and  show  that  the  salt  is  not 
decomposed  by  water  within  that  interval  of  temperature.  Contrary 
to  Eder’s  (Dingier  s  Journ.,  1876,  189)  and  Tassilly’s  statement  (Abstr., 
1899,  ii,  747),  the  double  salt,  CdBr2,NH4Br,  is  anhydrous;  it  is  not 
dissociated  on  solution  in  water  at  1 — 1 10*1°,  and  has  the  solubility 
P(110o/l°)  =  54*47  +  0*197*. 

The  double  salt,  CdBr2,RbBr,  forms  anhydrous  crystals  and  has 
jP(107°/0°)  =  35*34  +  0*393*. 

Solubility  determinations  with  rubidium  bromide  give  the  value 
jP(1  14°/0*5°) i  =  48*63  +  0*1751*.  The  following  values  were  calculated 
from  solubility  determinations  by  other  authors  :  for  KBr,  P(100°/0°)  = 
36*192  +  0*1543/5  ;  for  NH4Br,  P(l00°/\0°)  =  38*958  +  0*1768/5;  for 
CdBr2,  P(100°/36°)  =  59*583  +  0*0183; ;  (36°/0°)  =  37*803  +  0*6319*. 
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These  results  agree  with  the  rule  that  the  value  dPjdt  is  greater  for 
double  salts  than  for  their  constituents. 

The  double  salt,  CdBr2,4NH4Br,  formed  from  a  solution  of  its 
components  containing  excess  of  cadmium  bromide,  separates  in 
hexagonal  plates  [a  :  c  —  1  :  0*6269] ;  when  shaken  with  water  at  from 
0*8°  to  123*5°,  it  partly  decomposes,  the  solution  containing  an  excess 
of  cadmium  bromide,  the  solid,  the  unchanged  salt  and  ammonium 
bromide  ;  the  transformation  point  is  passed  by  160°. 

The  double  salt,  CdBr2,4KBr  (Eder,  loc.  cit.  ;  Hauer,  loc .  cit.)f 
cannot  be  formed  from  a  solution  of  its  components  at  temperatures  up 
to  160°. 

The  double  salt,  CdBr2,4BbBr,  crystallises  in  hexagonal  plates 
[a  :  c  =  1  :  0*6231]  ;  the  salt  is  isomorphous  with  the  corresponding 
ammonium  salt ;  the  solubility  determinations  give  the  value 
P(115o/0°)  -  50*88  +  0*2637^. 

With  alkali  iodides,  cadmium  iodide  forms  the  two  series  of  salts, 
CdI2,MT  and  CdI2,2MT,2H20  ;  the  latter  forms  large,  transparent, 
hygroscopic  crystals. 

It  has  been  shown  that  double  salts  which,  when  shaken  with  water, 
form  incongruent  saturated  solutions  containing  an  excess  of  one 
component  are  not  decomposed  by  a  solution  of  that  component.  It  is 
now  found  that  the  excess  of  the  one  component  necessary  to  form  the 
double  salt  may  be  replaced  by  other  substanceshaving  the  same  anion. 
Thus  the  dissociation  of  CdCl2,4KCl  by  water  is  diminished  by  the 
presence  of  hydrochloric  acid  or  lithium,  calcium  or  magnesium  chloride, 
and  when  these  salts  are  present  in  certain  concentrations  no  dissociation 
of  the  double  salt  takes  place ;  the  effective  molecular  percentage  con¬ 
centration  at  16°  for  CaCl2  is  0*1887,  for  LiCl  0*4483,  for  HC1  0*8828. 
Similarly  with  the  double  salt,  CdCl2,4RbCl,  the  incongruent  saturated 
solution  of  which  contains  an  excess  of  12*83  mols.  of  RbCl  over  each 
mol.  CdCl2,4RbCl,  the  minimum  effective  molecular  percentage  concen¬ 
tration  for  CaCI2  is  over  4*59,  for  LiCl  over  1 9*4,  for  HC1  over  29*8. 

The  double  salt,  CdCl2,4NH4Cl,  is  obtained  from  solutions  of  its  com¬ 
ponents  containing  hydrochloric  acid,  lithium,  calcium,  or  magnesium 
chloride.  The  dissociation  of  the  double  salt,  CdBrg,4NH4Br,  which 
forms  a  saturated  solution  containing  an  excess  of  cadmium  bromide,  is 
not  affected  by  the  presence  of  hydrobromic  acid  or  lithium,  calcium, 
magnesium,  nickel,  or  cobalt  bromides,  but  the  pure  double  salt  is 
obtained  by  mixing  solutions  of  its  components  and  zinc  bromide. 
The  double  salt,  TJ03,S04,2K2S04,2H20,  is  completely  dissociated  on 
recrystallisation  from  dilute  sulphuric  acid,  the  solution  depositing 

uo2so4,k2so4.  g.  y. 

Mixed  Crystals  in  Systems  of  Three  Substances.  II.  Erans 
A.  H.  Schreinem akers  (Zeit.  physical.  Chem.j  1905,  51,  547 — 576. 
Compare  This  vol.,  ii,  154). — A  theoretical  paper.  J.  C.  P. 

A  Rule  in  Chemical  Dynamics.  Joh.  Plotnikoff  (Zeit.  physiJccd . 
Chem .,  1905,  51,  603  —  608). — The  curves  obtained  by  plotting  reaction 
velocity-coefficients  against  temperature  are  similar  to  those  repre¬ 
senting  the  course  of  the  reaction.  The  latter  are  logarithmic  curves. 
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and  similarity  between  the  two  sets  of  curves  would  luean  that  the 
change  of  the  velocity-coefficient  with  temperature  is  proportional  to 
the  velocity-coefficient  itself:  that  is,  (lkjdt  —  ok.  The  integration  of 
this  leads  to  a  =  (log)b1  -  log&2)/(^i  -  £2)>  a  f°rmula  which  is  tested  with 
satisfactory  results  in  some  thirty  cases.  Since  the  equilibrium 
constant  is  the  quotient  of  two  velocity-coefficients,  an  analogous 
formula  may  be  deduced  for  the  equilibrium  constant,  namely, 
P  ~  (\ogXl -logK2)l(t1  -  t^).  The  applicability  of  the  latter  formula 
is  tested  in  a  few  cases  with  satisfactory  results.  J.  C.  P. 

Equilibrium  between  a  Nitrogen  Base  and  Organic  Acids  in 
Various  Solvents.  Herbert  F.  Sill  (Zeit.  physikal.  Chem.y  1905, 
51,  577 — 602). — The  equilibrium  constant  ke  for  the  reaction  (cin¬ 
chonine  salt)  ^  (cinchonine  cation)  4-  (acid  anion)  and  the  equilibrium 
constant  ka  for  the  reaction  (cinchonine  salt)  ^  (free  cinchonine)  +  (free 
acid)  have  both  been  determined  for  a  series  of  organic  acids  (benzoic, 
^p-hydroxy  benzoic,  and  butyric  acids,  trichlorophenol,  0-  and  jp-nitro- 
phenol)  in  methyl-  and  ethyl-alcoholic  solution.  The  total  base  (free 
and  combined)  in  solution  was  determined  by  titration,  and  as  the 
solutions  were  kept  saturated  with  cinchonine  the  amount  of  free  base 
was  known.  The  molecular  conductivity  of  the  solutions  was  deter¬ 
mined,  and  Aqo  was  calculated  from  the  corresponding  value  for 
water  (see  Vollmer,  Abstr.,  1894,  ii,  339) ;  thus  the  degree  of 
dissociation  of  the  cinchonine  salt  could  be  ascertained.  The  values 
obtained  for  ke  in  each  case  are  satisfactorily  constant,  that  is,, 
Ostwald’s  dilution  law  is  fulfilled  in  the  case  of  these  cinchonine  salts,, 
although  it  should  be  noted  that  the  author’s  experiments  do  not  cover 
a  wide  range  of  concentration.  The  values  of  ka  for  different  com 
centrations  are  also  satisfactorily  constant.  The  affinity  constants  of 
the  various  acids  in  alcoholic  solution  are  proportional  to  the  product 
ka>ke ,  and  run  approximately  parallel  to  the  affinity  constants  of  the 
same  acids  in  water ;  />-nitrophenol,  however,  is  a  marked  exception  to 
this  rule,  a  fact  in  harmony  with  Hantzsch’s  view  that  this  substance 
is  a  pseudo-acid  (see  Abstr.,  1900,  i,  94).  The  value  of  ke  for  the 
methyl-alcoholic  solutions  stands  in  a  constant  ratio  to  the  corre¬ 
sponding  value  for  the  ethyl-alcoholic  solutions,  to  which  rule  jp-nitro- 
phenol  is  again  an  exception. 

For  a  given  solvent,  the  values  of  ke  vary  but  slightly  with  the  acid 
used,  so  that  the  value  of  ka  alone  is  really  a  measure  of  the  strength 
of  the  acid.  This  is  confirmed  not  only  for  the  methyl-  and  ethyl- 
alcoholic  solutions,  but  also  for  some  solutions  in  isoamyl  alcohol  and 
acetone.  J.  C.  P. 

Reaction-velocities  in  Heterogeneous  Systems :  with  Par¬ 
ticular  Reference  to  Enzyme  Actions.  George  Senter  ( J . 
Physical  Chem 1905,  9,  311 — 320). — The  view  has  been  put  forward 
by  Nernst  that  at  the  surface  of  separation  of  two  phases,  equilibrium 
is  very  rapidly  established,  and  that  what  is  actually  measured  as  the 
rate  of  reaction  is,  in  reality,  the  rate  of  subsequent  diffusion  (Abstr., 
1904,  ii,  315).  Consequently  doubts  were  cast  on  the  van’t  Hoff 
method  of  determining  the  order  of  a  reaction.  The  results  of  Brunner 
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(ibid.)  in  the  case  of  velocities  of  dissolution  were  in  agreement  with 
these  views,  whilst  experiments  of  Heber  (Abstr.,  1904,  ii,  309) 
showed  that,  although  in  some  cases  electrical  reduction  proceeds  with 
measurable  velocity  towards  equilibrium,  yet  in  other  cases  diffusion 
velocities  are  obtained.  It  is  probable,  therefore,  that  the  relative 
parts  played  by  diffusion  and  the  actual  chemical  change  must  be 
determined  in  each  particular  case.  The  author  suggests  the  three 
following  criteria:  (1)  relation  between  diffusive  power  and  reaction- 
velocity  ;  (2)  effects  of  substances  which  alter  viscosity ;  (3)  tempera¬ 
ture-coefficient  ;  and  applies  these  in  an  investigation  on  the  velocity 
of  enzyme  reactions,  based  on  the  results  of  previous  observers. 
Although  the  data  are  insufficient  for  definite  conclusions,  they  tend  to 
show  that  in  these  cases  the  velocities  are  true  reaction- velocities,  and 
that  the  formula  and  theory  suggested  by  Herzog  are  not  valid 
(Abstr.,  1904,  ii,  506).  L.  M.  J. 

Enzymatic  Fermentation  from  the  Point  of  View  of 
Chemical  Dynamics.  Hans  Euler  (Zeit.  physiol.  Chem.,  1905,  44, 
53 — 73.  Compare  Aberson,  Abstr.,  1903,  ii,  445;  Herzog,  ibid.,  ii, 
230). — The  enzyme  used  was  zymase,  prepared  by  Buchner's  method 
from  a  bottom  yeast,  rendered  poor  in  glycogen  by  drying  for 
3 — 4  hours  at  40°  in  thin  layers.  The  yeast  extract,  which  was  only 
very  slightly  optically  active,  was  mixed  with  solutions  of  pure 
dextrose  and  0’2  c.c.  of  toluene  and  the  amounts  of  carbon  dioxide 
evolved  after  given  times  determined  gravimetrically  or  gaso- 
metrically. 

The  results  have  been  used  for  calculating  the  velocity  constant, 
A—  \jt\ogaja  -  x ,  where  a  =  the  amount  of  carbon  dioxide  in  grams  or 
c.c.  evolved  during  time  t,  and  a-x  the  amount  of  carbon  dioxide 
which  would  be  evolved  supposing  the  whole  of  the  remaining 
dextrose  became  transformed  into  alcohol  and  carbon  dioxide.  The 
value  for  K  is  fairly  constant  for  any  set  of  experiments,  but  shows  a 
tendency  to  diminish  as  t  increases. 

The  results  of  numerous  experiments  show  : 

(1)  That  the  constant  becomes  smaller  when  the  concentration  of 
the  original  sugar  solution  is  increased,  but  the  relationship  is  not 
one  of  inverse  proportionality. 

(2)  That  the  velocity  is  not  directly  proportional  to  the  zymase 
concentration,  but  increases  more  quickly.  The  exponent  n  in  the 
equation  n  —  (log./^  —  logAT2)/(logc1  -  logc2)  becomes  smaller  and  approxi¬ 
mates  closer  to  1  as  the  concentration  of  the  zymase  is  increased. 

(3)  That  when  the  amount  of  extract  and  of  sugar  are  kept 

constant  and  the  amount  of  water  varied,  the  constant  is  almost 
directly  proportional  to  the  concentration.  J.  J.  S. 

Chemical  Combination.  Marcellin  Berthelot  ( Gompt .  rend., 
1905,  140,  1153 — 1159.  Compare  this  vol.,  ii,  308). — Nitrogen  and 
hydrogen  do  not  combine  to  form  ammonia  when  heated  in  sealed 
silica  tubes  at  1300°  for  an  hour  and  cooled  either  rapidly  or 
gradually,  and  similarly  negative  results  are  obtained  when  the  gases 
are  heated  in  the  presence  of  hydrogen  chloride  at  temperatures  above 
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800° ;  both  the  hydrogen  and  nitrogen  escape  by  diffusion  through  the 
walls  of  the  tube,  the  hydrogen  more  rapidly  than  the  nitrogen,  but 
the  hydrogen  chloride  does  not  begin  to  diffuse  until  a  temperature  of 
1400 — 1500°  is  reached.  Ammonia  is  completely  dissociated  into 
hydrogen  and  nitrogen  when  heated  at  1300°;  at  600°  5  5  per  cent., 
and  at  800°  10  per  cent,  of  the  gas  is  dissociated  ;  ammonium  chloride 
is  dissociated  into  hydrogen,  nitrogen,  and  hydrogen  chloride  at  1300°, 
the  hydrogen  chloride  undergoing  no  dissociation  even  at  1400—1500°. 
When  hydrogen  sulphide  is  heated  at  1300°  in  sealed  silica  tubes  and 
cooled  gradually,  the  contents  of  the  tube  are  completely  absorbed  by 
a  solution  of  potassium  hydroxide,  but  if  the  tube  be  cooled  rapidly  about 
5  per  cent,  of  the  residual  gas  consists  of  hydrogen,  showing  that 
hydrogen  sulphide  is  dissociated  at  a  high  temperature.  M.  A.  W. 

Anti-oxidation  of  Solutions  of  Sodium  Sulphite  and  Anti¬ 
oxidising  Agents.  Auguste  Lumi£re,  Louis  Lumiere,  and 
Alphonse  Seyewetz  {Bull.  Soc.  chim .,  1905,  [iii],  33,  444 — 454). — - 
Anti-oxidation  is  the  term  applied  to  the  phenomenon  of  the  retarda¬ 
tion  of  the  rate  of  oxidation  of  aqueous  solutions  of  sodium  sulphite 
by  air,  induced  by  the  addition  of  minute  quantities  of  reducing 
(anti-oxidising)  agents.  The  following  substances  are  arranged  in 
order  of  decreasing  activity :  quinol,  jt?-aminophenol  hydrochloride, 
glycine,  ju-phenylenediamine,  catechol,  “  metol,”  “  metoquinone,”  di- 
aminophenol  hydrochloride,  “  adurol,”  16  edinol,”  and  “  eikonogen." 
Acetone  behaves  in  the  reverse  way.  The  effect  is  independent  of 
time,  temperature,  light,  and  the  concentration  both  of  the  sulphite 
and  the  anti-oxidising  agent,  but  is  diminished  by  the  addition  of 
alkaline  substances,  acetone  or  formaldehyde.  The  action  appears  to 
be  catalytic  in  character.  It  is  pointed  out  that  a  solution  of  sodium 
sulphite  may  be  preserved  for  a  prolonged  period  by  the  addition  of  a 
small  quantity  of  one  of  the  more  active  anti-oxidising  agents. 

T.  A.  H. 

Contact  Phenomena  in  the  Flame  under  the  Influence  of 
Solids.  A.  A.  Baikoff  (J.  Buss.  Phys.  Chem.  Soc.,  1905,  37, 
156 — 169). — The  author  finds  that  solid  substances,  such  as  platinum, 
quartz,  and  porcelain,  when  heated  in  one  and  the  same  flame,  assume 
various  temperatures  differing  from  the  temperature  of  the  flame 
itself ;  the  difference  may  amount  to  several  hundreds  of  degrees. 
The  temperature  to  which  a  solid  becomes  heated  in  a  flame  depends 
on  the  contact  properties  of  the  solid  and  on  the  relation  between  its 
surface  and  its  volume.  The  method  of  determining  the  temperature 
of  a  flame  by  the  temperature  to  which  a  solid  body  is  heated  in  it  is 
hence  quite  inaccurate,  and  the  true  temperature  of  a  flame  is  at 
present  an  unknown  quantity.  The  differences  in  the  luminosities  of 
different  solids  when  heated  in  one  and  the  same  flame  are  dependent 
on  the  fact  that  the  substances  assume  different  temperatures. 

T.  H.  P. 

Role  of  Diffusion  in  the  Catalysis  of  Hydrogen  Peroxide 
by  Colloidal  Platinum.  George  Senter  {Proc.  Roy.  Soc.,  1905,  74, 
566 — 574). — A  discussion  of  the  points  raised  by  tSand  (this  vol.,  ii, 
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233).  The  deviations  from  the  simple  logarithmic  formula  in  the 
catalytic  decomposition  of  hydrogen  peroxide  by  colloidal  platinum 
are  probably  due  to  disturbances  caused  by  convection  currents.  It  is 
also  shown  that  when  the  velocity  constant,  calculated  on  I^ernst’s 
diffusion  hypothesis,  is  great  compared  with  the  chemical  velocity 
constant,  increased  convection  can  produce  no  appreciable  effect  on 
the  observed  reaction- velocity.  Since,  in  the  case  under  considera¬ 
tion,  increased  convection  does  modify  the  observed  reaction-velocity, 
there  must  be  some  error  in  the  assumptions  leading  to  the  conclusion 
that  the  diffusion  velocity  constant  is  great  compared  with  the 
chemical  velocity  constant.  The  error  probably  lies  in  the  assumption 
that  the  whole  platinum  surface  is,  under  ordinary  conditions,  active 
towards  hydrogen  peroxide. 

The  considerations  which  favour  Nernst’s  diffusion  hypothesis  as 
applied  to  the  platinum  catalysis  are  the  small  value  of  the  tempera¬ 
ture-coefficient  and  the  fact  that  the  deviations  from  the  simple  loga¬ 
rithmic  law  in  catalysis  by  platinum  have  their  exact  analogy  in  the 
hrnmase  catalysis.  J.  C.  P. 

Isodimorphism.  Frederic  Wallerant  ( Compt .  rend.,  1905,  140, 
1045 — 1046). — Thallous  nitrate  and  ammonium  nitrate  are  both  poly¬ 
morphous,  the  former  crystallising  in  cubic,  rhombohedric,  or  ortho¬ 
rhombic  forms,  whilst  the  latter  forms  cubic,  quadratic,  or  ortho¬ 
rhombic  crystals.  The  mixed  crystals  which  separate  on  cooling  fused 
mixtures  of  the  two  nitrates  have  been  examined.  If  the  percentage 
of  ammonium  nitrate  in  the  fused  mass  does  not  exceed  3*2,  the  mixed 
crystals  which  separate  resemble  thallous  nitrate,  and  assume 
successively  cubic,  rhombohedric,  and  orthorhombic  forms  on  cooling. 
If  the  percentage  of  ammonium  nitrate  in  the  fused  mass  lies  between 
3*2  and  5*8,  then  on  solidification  there  seem  to  be  formed  two 
varieties  of  cubic  crystals,  one  form  containing  3  2  per  cent.,  the  other 
5*8  per  cent,  of  ammonium  nitrate.  On  cooling  to  104°,  the  cubic 
crystals  of  the  first  kind  become  rhombohedric,  whilst  those  of  the 
second  kind  are  transformed  into  quadratic  crystals.  On  further 
cooling,  the  rhombohedric  crystals  become  orthorhombic  at  68°.  When 
the  proportion  of  ammonium  nitrate  in  the  fused  mixture  exceeds  5*8 
per  cent.,  the  cubic  crystals  which  first  separate  are  transformed  into 
quadratic  crystals,  but  as  the  proportion  of  ammonium  nitrate  in¬ 
creases  these  are  transformed  into  crystals  belonging  to  the  ortho¬ 
rhombic  system.  Three  series  of  mixed  crystals  are  thus  obtained  at 
the  ordinary  temperature.  H.  M.  D. 

The  Eighth  Group  of  the  Periodic  System.  Richard  Abegg 
(Ber.,  1905,  38,  1386 — 1388.  Compare  Werner,  this  vol.,  ii,  308). — 
Helium,  neon,  argon,  krypton,  and  xenon,  and  iron,  cobalt,  nickel,  and 
the  platinum  metals  are  arranged  respectively  as  sub-groups  in  the 
eighth  group  of  the  periodic  system  ;  it  is  pointed  out  that  from 
theoretical  considerations  the  two  sub-groups  of  this  group  must  differ 
greatly  from  one  another,  just  as  the  sodium  metals  differ  from  copper, 
silver,  and  gold.  Further,  the  inert  elements  of  the  argon  group  form 
a  link  between  the  strongly  electronegative  elements  of  the  seventh 
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and  the  electropositive  elements  of  the  first  groups  :  the  existence  of 
such  a  group  was  forecast  by  Lothar  Meyer.  E.  F.  A. 

Lecture  Experiments  [Decomposition  of  Carbon  Dioxide  by 
Magnesium].  Karl  Brunner  (Ber.y  1905,  38,  1432). — Magnesium 
powder  is  scattered  over  a  flat  dish  containing  solid  carbon  dioxide,  a 
small  amount  of  burning  magnesium  is  dropped  into  this  ;  the  metal 
continues  to  burn  and  forms  a  grey  cake,  which,  on  treatment  with 
water  and  hydrochloric  acid,  leaves  a  residue  of  black,  hocculent  carbon. 
Aluminium  powder  burns  under  the  same  conditions,  some  aluminium 
carbide  and  oxide  being  formed.  J.  J.  S. 

Quantity  of  Moisture  left  in  a  Gas  after  its  Passage  over 
Phosphoric  Oxide.  Edward  W.  Morley  (J.  Chim.  Phys.y  1905, 
3,  241 — 244). — -The  total  quantity  of  moisture  and  phosphoric  oxide 
vapour  left  in  4300  litres  of  gas  dried  by  the  dehydrator  was  only 
0*1  mg.  ;  further  experiments  to  determine  the  quantities  of  each,  indi¬ 
cated  that  the  whole  was  phosphoric  oxide,  but  the  author  does  not 
consider  them  trustworthy  owing  to  the  magnitude  of  the  relative 
errors.  His  results  show,  however,  that  for  any  gravimetric  work 
the  moisture  contained  in  a  gas  dried  by  this  dehydrator  is  quite 
negligible.  L.  M.  J. 

New  Filter  Tube.  H.  P.  Mason  ( Chem .  News ,  1905,  91,  180 — 181). 

■ — In  this  arrangement,  the  stem  is  separate  from  the  body  of  the  tube, 
and  is  shaped  to  remain  in  position  at  the  constricted  lower  end  of  the 
tube  body,  and  to  form  a  ledge  upon  which  a  porcelain  disc  for  support¬ 
ing  the  filtering  material  can  rest.  The  stem  is  slightly  longer  than  the 
body,  and  can  be  used  to  eject  the  filter.  D.  A.  L. 
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Acceleration  of  the  Evolution  of  Chlorine  from  Potassium 
Chlorate  and  Hydrochloric  Acid  by  the  presence  of  Platinum. 

H.  Sirk  (Zeit.  Elektrochem .,  1905,  11,  261 — 263). — Sand  (this  vol.,  ii, 
156)  has  shown  that  the  reaction  between  a  chlorate  and  hydro¬ 
chloric  acid  takes  place  slowly,  and  is  represented  by  the  equation 
C103'  +  2H’  +  2CT  =  CIO'  +  2HOC1.  The  liypochlorous  acid  and  hydro¬ 
chloric  acid  then  react,  rapidly  producing  chlorine.  It  is  shown  that 
this  reaction  is  accelerated  by  platinum  ;  the  acceleration  observed 
depends  on  the  surface  of  platinum  in  contact  with  the  solution.  The 
acceleration  of  the  reverse  reaction  is  of  importance  in  the  electrolytic 
production  of  chlorates  with  platinum  electrodes.  T.  E. 

Action  of  the  Silent  Electric  Discharge  on  Chlorine.  Eranz 
Puss  ( Ber.y  1905,  38,  1310 — 1318.  Compare  Mellor,  Proc.,  1904,  20, 
140,  196). — The  “  activation  ”  of  chlorine,  measured  by  its  action  on 
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benzene,  is  greatest  when  moist  chlorine  is  exposed  to  the  simultaneous 
action  of  light  and  of  a  silent  electric  discharge.  The  “  activation  ” 
decreases  as  the  chlorine  is  dried,  and  is  much  less  if  the  action  of  light 
or  of  the  silent  discharge  is  omitted.  As  the  action  of  light  is  due  to 
the  ultra-violet  rays,  the  rate  of  “  activation  ”  is  greater  in  a  quartz 
than  in  a  glass  vessel.  “  Active  ”  chlorine  retains  its  activity  for  long 
periods  at  the  ordinary  temperature,  but  is  rendered  inactive  by  heat¬ 
ing,  by  the  passage  of  electric  sparks,  or  by  treatment  with  water. 

G.  Y. 

Apparatus  to  show  the  Production  of  Ozone  during  the 
Combustion  of  Coal  Gas.  Leon  Maquenne  (Bull.  Roc.  chim.,  1905, 
[hi],  33,  510 — 511). — A  frame  is  used  carrying  four  air-gas  burners, 
producing  flames  from  15  to  20  mm.  high.  On  the  edges  of  each 
of  these  flames  are  placed  two  small  horizontal  tubes,  and  the 
whole  eight  tubes  are  connected  to  a  central  a  blower.”  The  current 
of  air  so  produced  blows  away  the  ozone  and  nitrous  fumes  as  soon  as 
they  are  formed,  and  the  presence  of  these  gases  can  be  detected  by  the 
usual  tests  at  a  distance  of  several  metres  from  the  apparatus. 

T.  A.  H. 

Two  Liquid  States  of  Sulphur,  Rx  and  R^,  and  their  Transi¬ 
tion  Point.  Alexander  Smith  (Proc.  Roy.  Roc.  Edin .,  1905,  25, 
588 — 589). — It  is  shown  that  there  are  two  liquid  states  of  sulphur, 
which  are  only  partially  miscible  ;  these  are  yellow,  mobile  sulphur  (R\), 
predominating  from  the  melting  point  to  160°,  and  brown,  viscous 
sulphur  (R^),  prevailing  above  160°.  The  facts  demonstrating  the 
existence  of  these  two  states  are,  firstly,  the  sudden  change  of  viscosity 
at  160°  and  the  simultaneous  marked  absorption  of  heat.  Further,  it 
is  shown  that  the  curves  of  solubility  of  RK  and  R^  in  triphenyl- 
methane  and  other  solvents  are  quite  distinct,  the  solubility  of  R\ 
increasing,  that  of  R^  decreasing,  with  rise  of  temperature.  The 
coefficient  of  expansion  of  R\  diminishes  rapidly  from  154°  to  160°, 
that  of  R^  increases  rapidly  from  160°  upwards.  The  point  of 
minimum  dilatation  is  displaced  upwards  when  triphenylmethane  is 
dissolved  in  the  sulphur.  The  dilatometric  method  gives  no  evidence 
of  the  existence  of  Frankenheim’s  transition  point  at  250 — 260°. 

J.  C.  P. 

Nature  of  Amorphous  Sulphur,  and  Influence  of  Foreign 
Substances  on  the  Phenomena  of  Supercooling  observed  when 
Melted  Sulphur  is  suddenly  chilled.  Alexander  Smith  (Proc.  Roy. 
Roc.  Edin.,  1905,  25,  590 — 592.  Compare  Abstr.,  1903,  ii,  139,  284, 
also  preceding  abstract). — A  study  of  the  hardening  of  plastic  sulphur 
shows  that  the  whole  of  the  amorphous  sulphur  present  cannot  be  ob¬ 
tained  in  quasi- solid  form  because  of  partial  reversion  to  the  soluble  form. 
The  sulphur,  however,  precipitated  in  presence  of  concentrated  acids 
yields  100  per  cent,  of  insoluble  sulphur.  The  amounts  of  insoluble 
sulphur  obtained  on  chilling  common  sulphur  from  various  temperatures 
vary  from  4  2  per  cent,  at  130°  to  34  per  cent,  at  448°.  These  amounts 
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are  greatly  reduced  when  the  sulphur  has  been  heated  for  a  long  time  at 
448°,  or  for  a  shorter  time  in  a  vacuum,  or  has  been  used  immediately 
after  recrystallisation,  or  has  been  washed  with  water  before  being 
heated ;  such  treatment  probably  removes  the  trace  of  sulphuric  acid 
acquired  by  the  sulphur  on  exposure  to  air.  To  the  substances 
previously  mentioned  (Abstr.,  1903,  ii,  139)  as  favouring  the  forma¬ 
tion  of  insoluble  sulphur,  iodine  should  be  added.  Sulphur  which  gives 
the  insoluble  form  on  chilling  has  the  same  constitution  near  the 
boiling  point  as  sulphur  which  does  not  give  the  insoluble  form  on 
chilling.  This  was  deduced  from  the  identity  in  boiling  point  under 
ordinary  and  reduced  pressures,  and  from  the  identity  of  specific 
gravity.  Solubility  experiments  between  120°  and  160°  show  further 
that  the  constitution  of  the  two  kinds  of  sulphur  just  mentioned  is  the 
same  also  below  the  transition  point  160°.  The  conclusion  is  reached 
that  amorphous  sulphur  is  supercooled  (see  preceding  abstract),  and 
the  part  played  by  carbon  dioxide,  ammonia,  hydrogen  sulphide, 
sulphur  dioxide,  iodine,  &c.,  in  influencing  the  amount  of  insoluble 
sulphur  produced  by  chilling  is  probably  just  a  hindering  or  promoting 
of  the  supercooling.  J.  C.  P. 

Improved  Hydrogen  Sulphide  Apparatus.  August  Schrimpff 
(Zeit.  anal .  Chem .,  1905,  44,  195). — A  modified  Kipp  apparatus,  in 
which  the  solid  reagent  is  placed  in  the  uppermost  bulb  and  the  acid 
is  supplied  from  an  independent  elevated  tubulated  bottle  by  tubing 
which  passes  to  the  bottom  of  the  lower  bulb.  M.  J.  S. 

Solubility  of  Sulphur  Dioxide  in  Water.  August  Harpf 
( Chem .  Centr 1905,  i,  1208  ;  from  Chem.  Zeitschr.,  4,  136 — 137). — The 
strength  of  the  liquor  which  runs  from  the  ordinary  Schroder  tower 
and  the  percentage  of  sulphur  dioxide  contained  in  it  may  vary  within 
very  wide  limits.  These  quantities  depend  on  the  concentration  of  the 
gas,  its  temperature  (£),  and  the  quantity  of  water  (h)  with  which  the 
gas  comes  in  contact.  If  g  =  volume  of  the  gas  absorbed,  then  for  100 
parts  and  at  atmospheric  pressure,  g  —  {a.h.v.)!  100. 

From  a  gas  containing  10  per  cent,  by  volume  of  sulphur  dioxide  at 
10°,  1*63  per  cent,  by  weight  is  dissolved  by  a  litre  of  water.  When 
the  pressure  in  the  tower  is  increased  to  five  atmospheres,  8*14  per  cent, 
by  weight  is  dissolved.  E.  W.  W. 

Explanation  of  the  Action  of  Strong  Sulphuric  Acid  on 
Metals.  Charles  M.  van  Deventer  {Chem.  Centr.,  1905,  i,  992  ; 
from  Chem.  Weekblad ,  2,  137 — 140). — When  concentrated  sulphuric 
acid  acts  on  metals,  it  is  probable  that  the  initial  action  consists  rather 
in  the  formation  of  oxide,  sulphur  dioxide,  and  water,  than  in  the 
formation  of  sulphate  and  hydrogen.  According  to  both  theories,  the 
acid  acts  as  an  oxidising  agent,  but  no  direct  proof  of  the  formation  of 
hydrogen  has  been  adduced.  Dilute  sulphuric  acid  acts  on  zinc,  but 
not  on  copper,  silver,  or  mercury,  which  are  all  readily  attacked,  how¬ 
ever,  by  the  concentrated  acid.  The  analogy  between  the  action  of 
carbon  or  sulphur  on  concentrated  sulphuric  acid  with  that  of  these 
elements  on  nitric  acid,  and  the  decomposition  of  sulphuric  acid  at 
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high  temperatures  into  oxygen,  water,  and  sulphur  dioxide,  lend  support 
to  the  oxide  theory.  E.  W.  W. 

Reduction  of  Tetrathionates  to  Sulphites  by  Arsenite  and 
Stannite.  August  Gutmann  ( Ber .,  1905,  38,  1728 — 1734). — A 
solution  of  sodium  arsenite  in  sodium  hydroxide  acts  on  sodium 
tetrathionate  according  to  the  equation  Na2S406  +  3Na3As03  +  2NaOH 
=  2]Sra8AsS03  +  Na3As04  +  2Na2S03  +  H20.  Sodium  monothioarsenate, 
Na3AsS03,12H20  (Abstr.,  1897,  ii,  257),  is  identified  by  heating  its 
aqueous  solution  with  acids,  when  sulphur  separates  and  arsenious  acid 
is  formed.  Sodium  monothioarsenate  is  not  formed  in  an  aqueous 
solution  of  sodium  hydroxide,  sodium  tetrathionate,  and  sodium 
arsenite  until  the  solution  is  warmed.  The  amount  of  arsenate 
formed  was  estimated. 

Sodium  stannite  reduces  sodium  tetrathionate  in  alkaline  solution  to 
sulphite,  thiostannate  and  stannate  being  also  formed.  A.  McK. 

Formation  of  Ammonia  from  its  Elements.  Fritz  Haber 
and  Gabriel  van  Oordt  ( Zeit .  anorg .  Chem .,  1905,  44,  341 — 378). — * 
The  determination  of  the  equilibrium  between  nitrogen,  hydrogen,  and 
ammonia  at  1020°  has  been  studied  more  accurately  than  in  the 
preliminary  communication  by  the  same  authors  (this  vol.,  ii,  159). 
The  free  energy  of  formation  of  ammonia  was  calculated  ;  the  per¬ 
centage  of  ammonia  in  mixtures  of  ammonia,  nitrogen,  and  hydrogen 
in  equilibrium  under  a  pressure  of  1  atmosphere  was,  for  the  tempera¬ 
tures  27°,  327°,  627°,  927°,  1020°  respectively,  98*5 1,  8*72,  0*21, 
0*024,  0*012  respectively. 

The  reversible  action,  Ca3N2  +  3H2  ^  3CaH2  +  N2,  takes  place  at  a 
red  heat,  whilst  ammonia  is  also  formed.  Traces  of  ammonia  are 
formed  during  the  action  of  hydrogen  on  calcium  nitride,  but  not  by 
the  action  of  nitrogen  on  calcium  hydride.  The  range  of  temperature 
within  which  the  intermediate  formation  of  a  calcium  compound  takes 
place  lies  too  high  to  enable  a  convenient  synthesis  of  ammonia  to  be 
attained  by  its  aid. 

Manganese  can  be  transformed  into  a  nitrogen  compound,  and  then 
again  obtained  from  the  latter  by  reduction,  by  the  alternate  action  of 
nitrogen  and  hydrogen.  The  use  of  manganese  as  a  catalyser  in  the 
synthesis  of  ammonia  is  suggested. 

Experiments  to  demonstrate  the  synthesis  of  ammonia  are  described, 

A.  McK. 

Decomposition  of  Ammonia  at  High  Temperatures.  Alfred  H, 
White  and  Wm.  Melville  ( J, .  Amer.  Chem.  Soc.,  1905,  27, 
373 — 386). — The  experiments  described  were  undertaken  in  order  to 
ascertain  the  influence  of  change  of  temperature  on  the  decomposition 
of  ammonia  and  the  effect  of  diluting  the  ammonia  with  one  of  the 
products  of  its  decomposition,  and  with  other  gases  which  are  generally 
present  in  the  manufacture  of  coal  gas.  The  apparatus  consisted 
essentially  of  a  glass  combustion  tube,  through  the  wide  end  of  which 
a  Le  Chatelier  pyrometer  tube  of  glazed  porcelain  was  inserted.  The 
gas  was  passed  through  the  annular  space  between  the  pyrometer  and 


INORGANIC  CHEMISTRY. 


385 


the  combustion  tube,  and  its  temperature  was  measured  just  as  it  was 
about  to  be  withdrawn  and  cooled.  In  this  apparatus,  experiments 
were  made  at  temperatures  between  450°  and  730°  with  pure  ammonia 
and  with  ammonia  diluted  with  hydrogen,  nitrogen,  carbon  monoxide, 
and  water  vapour.  The  results  are  tabulated  and  are  also  plotted  as 
curves. 

It  is  shown  that  the  temperature  of  initial  decomposition  of 
ammonia  is  about  450°.  The  proportion  of  ammonia  decomposed  does 
not  appear  to  be  affected  by  dilution  with  hydrogen  or  nitrogen  so 
long  as  the  time  that  each  ammonia  molecule  remains  in  the  tube  is 
not  changed ;  there  is  therefore  no  tendency  for  the  nitrogen  and 
hydrogen  to  recombine.  The  rate  of  decomposition  is  somewhat 
increased  by  the  presence  of  carbon  monoxide  or  water  vapour.  In 
the  presence  of  carbon  monoxide,  a  small  quantity  of  cyanogen  is 
produced,  a  larger  amount  being  formed  with  the  dry  gases  than  in 
the  presence  of  aqueous  vapour,  but  the  highest  yield  obtained  in  any 
experiment  only  amounted  to  about  4  per  cent,  of  the  ammonia 
decomposed.  The  decomposition  seems  to  take  place  almost  en¬ 
tirely  on  the  impact  of  the  ammonia  molecules  on  the  hot  solid 
surface,  a  larger  proportion  being  decomposed  on  a  rough  than  on  a 
smooth  surface ;  thus  it  has  been  found  that  ammonia  gas  may 
undergo  but  slight  decomposition  when  passed  through  a  hot  glass 
tube,  whilst  in  contact  with  porcelain  at  the  same  temperature  the 
decomposition  may  be  50  times  as  great. 

It  is  concluded  that  in  the  destructive  distillation  of  coal  the 
decomposition  of  the  ammonia  may  be  prevented  by  keeping  the 
temperature  low,  and  by  reducing  the  time  in  which  the  gases  remain 
in  contact  with  hot,  rough  surfaces  like  those  of  coke  or  fire-clay. 

E.  G. 

New  Reactions  of  Nitroxyl  (Dihydroxy ammonia).  Angelo 
Angeli  and  Francesco  Angelico  ( Gazzetta ,  1905,  35,  i,  152 — 159. 
Compare  Abstr.,  1904,  i,  172). — Further  study  of  the  reactions  of 
nitroxyl  renders  it  probable  that  it  has  the  constitution  of  dihydroxy- 
ammonia,  NH(OH)2,  or  the  corresponding  anhydride,  NHO.  Thus,  it 
is  formed  by  the  oxidation  of  hydroxylamine  by  means  of  Caro’s 
acid,  and  hence  forms  a  term  in  the  series  of  oxidation  products  of 
ammonia  :  ammonia,  hydroxylamine,  dihydroxyammonia,  nitrous  acid. 
Its  behaviour  resembles  in  some  respects  that  of  hydroxylamine,  and 
in  others  that  of  nitrous  acid.  Thus  with  aldehydes  it  gives  hydr- 
oxamic  acids,  just  as  hydroxylamine  givesoximes,  and  dihydroxyammonia 
and  hydroxylamine  both  act  on  true  nitroso-compounds,  giving  nitroso- 
hydroxylamines  and  diazo-compounds  respectively.  Further,  nitrous 
acid  acts  on  secondary  amines,  yielding  nitrosoamines,  whilst  dihydroxy¬ 
ammonia  and  secondary  amines  give  compounds  of  the  type 
NRR/*NH*OH,  which  lose  water  and  polymerise,  forming  tetrazones. 
Also,  with  mono-substituted  hydroxylamines,  dihydroxyamuuonia  gives 
diazo-hydroxides  ;  for  instance,  with  phenyl  hydroxylamine  in  presence 
of  a-naphthol,  it  yields  benzeneazo-a-naphthol.  This  probably  com¬ 
pletes  the  number  of  methods  by  which  diazo-compounds  can  be  pre¬ 
pared.  Thus,  C6H5*N!N*OH  can  be  obtained  from  C6H5*NH2  + 


386 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


HN02,  C6H5’NH‘OH  +  NOH,  C6H5-NO  +  NH2-OH,  or  CGH5-N02  + 
NH3<  So  also  can  phenylnitrosohydroxylamine  be  obtained  from 
C6H5-NH2  +  HN03,  CgH5*NH-0H  +  HN02,  C6H5*NO  +  NH(OH)2,  or 

cgh5-no2 + nh2-oh.  t.  h.  p. 

New  Method  for  preparing  Oxides  of  Nitrogen  and  hence 
Nitric  Acid  from  Compressed  Air  by  Electric  Means.  Emilio 
Rossi  ( Gazzetta ,  1905,  35,  i,  89 — 110). — An  incandescent  substance, 
such  as  a  Nernst  lamp,  causes  the  formation  of  oxides  of  nitrogen  in 
the  air,  and  if  it  is  placed  in  an  enclosed  vessel  containing  air  under 
pressure  and  also  sulphuric  acid,  the  amount  of  nitric  oxide  sub- 
sequently  obtainable  from  the  acid  is  large  enough  to  be  of  importance 
for  the  manufacture  of  nitric  or  sulphuric  acid.  Two  ampere-hours 
acting  on  1*25  litres  of  air  under  50  atmospheres  pressure  in  a  closed 
vessel  containing  8  c.c.  of  sulphuric  acid  yields  as  much  as  200  e.c.  of 
nitric  oxide.  T.  H.  P. 

Catalytic  Decomposition  of  Arsenic  Hydride.  Georg 
Lockemann  (Zeit.  angew.  Chem .,  1905,  18,  491 — 494). — The  decom¬ 
position  of  arsenic  hydride  is  accelerated  by  the  presence  of  moist 
cotton  or  quartz  wool.  Alcohol  has  a  similar  effect.  It  is  shown  that 
cotton  wool  (or  glass  wool)  is  unsuitable  for  drying  purposes  in  the 
Marsh  test  ;  the  progress  of  the  decomposition  of  arsenic  hydride  by 
these  catalytic  agents  was  measured.  From  the  figures  quoted,  it 
appears  that,  as  the  unimolecular  reaction  represented  by  the  equation 
2AsH3  =  2 As  +  3H2  proceeds,  the  oxidation  of  the  arsenic  hydride 
gradually  diminishes.  A.  McK. 

Theory  of  the  Velocity  of  Solution  of  Arsenious  Oxide. 

Erich  Brunner  (Zeit.  physikal.  Chem .,  1905,  51,  494 — 499.  Com¬ 
pare  Drucker,  Abstr.,  1901,  ii,  376  ;  Brunner,  Abstr.,  1904,  ii,  315). 
- — The  author  considers  that  the  velocity  of  solution  of  arsenious 
oxide  is  not  governed  exclusively  either  by  the  rate  of  diffusion  or 
by  the  rate  of  hydration  in  the  solution,  but  that  both  factors  are 
involved.  On  this  basis,  it  is  possible  to  interpret  all  the  observations 
hitherto  made  on  the  velocity  of  solution  of  arsenious  oxide. 

J.  C.  P. 

Permeability  of  Fused  Silica  Tubes.  Marcellin  Berthelot 
(Compt.  rend.,  1905,  140,  1159 — 1162.  Compare  this  vol.,  ii,  316). 
— Fused  silica  tubes  with  walls  0'7  mm.  thick  are  not  permeable  to 
hydrogen  at  the  ordinary  temperature,  but  become  so  at  800°,  whilst 
at  1300°  the  diffusion  is  very  marked;  hydrogen  chloride  does  not 
begin  to  diffuse  through  the  walls  of  a  silica  tube  below  1400°,  neither 
does  carbon  dioxide  below  1300°;  the  diffusion  of  nitrogen  is  feeble  at 
1000°,  but  becomes  appreciable  at  1300°  to  1400°,  whilst  oxygen 
diffuses  more  readily ;  relative  experiments  on  the  rates  of  diffusion 
of  these  two  gases  show  that  at  1400°  under  a  pressure  of  1*2  atmo¬ 
spheres  one-sixth  of  the  initial  volume  of  nitrogen  or  one-third  of  the 
initial  volume  of  oxygen  diffuses  during  one  hour.  The  silica  tubes 
suffer  a  permanent  distension  from  the  effect  of  the  increased  internal 
pressure  at  the  high  temperature.  M.  A.  W. 
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Coagulation  of  Colloidal  Silicic  Acid.  II.  Nicola  Pappada 
( Gazzetta ,  1905,  35,  i,  78 — 86.  Compare  Abstr.,  1904,  ii,  120). — 
Decinormal,  normal,  or  even  stronger  solutions  of  methyl,  ethyl,  or 
propyl  alcohol,  ethylene  glycol,  glycerol,  mannitol,  dextrose,  Isevulose, 
or  sucrose  have  no  coagulating  action  on  a  0'6  per  cent,  solution  of 
colloidal  silica,  and  have  no  retarding  influence  on  substances  which 
cause  coagulation.  The  action  of  the  latter  substances  is  due  not 
to  the  integral  molecule  or  to  the  anion,  but  only  to  the  cation.  The 
coagulating  action  of  salts  is  intimately  connected  with  the  positions  of 
the  metals  in  the  periodic  system  ;  thus  cmsiurn  is  more  energetic  than 
rubidium,  rubidium  than  potassium,  potassium  than  sodium,  and  sodium 
than  lithium;  ammonium  salts  stand  very  near  to  those  of  potassium 
as  regards  their  coagulating  action.  The  positive  ions  of  salts  act 
catalytically  in  coagulating  colloidal  solutions  of  silica,  their  action 
being  closely  analogous  with  those  of  organic  ferments.  The  coagulants 
are  rendered  inactive  by  the  presence  of  traces  of  acids,  whilst  the 
coagulation  is  favoured  by  small  quantities  of  substances  having  a 
basic  reaction.  T.  H.  P. 

Behaviour  of  Hydrofluosilicic  Acid  with  Various  Reagents. 

A.  Gawalowski  ( Zeit .  ancd.  Chem .,  1905,  44,  191 — 194). — An  aqueous 
solution  of  hydrofluosilicic  acid  gives  precipitates  with  sulphuric  acid, 
normal  and  acid  potassium  chromates,  chromic  acid,  dilute  hydrochloric 
acid,  and  potassium  chloroehromate.  Most  of  these  precipitates  are 
soluble  in  alkalis,  but  insoluble  in  acids  ;  that  obtained  with  potassium 
dichromate  is,  however,  not  attacked  by  cold  potassium  hydroxide,  and 
as  it  has  a  deep  yellow  colour  it  might  prove  serviceable  as  a  pigment. 

M.  J.  S. 

Liberation  of  Hydrogen  during  the  Action  of  Sodium  on 
Mercury.  Louis  Kahlenberg  and  Hermann  Schlundt  ( J .  Physical 
Chem.,  1905,9,  257 — 259). — It  was  found  that  when  sodium  amalgam 
is  formed  by  the  action  of  sodium  on  mercury,  hydrogen  is  liberated, 
and  the  authors  obtained  on  an  average  3*24  c.c.  of  hydrogen  (at  20° 
and  750  mm.  pressure)  per  gram  of  sodium.  It  was  found  by  Lockyer 
that,  when  heated,  carefully  distilled  sodium  gires  off  about  20  times  its 
volume  of  hydrogen.  The  difference  in  the  amount  of  hydrogen  obtained 
in  the  two  methods  necessitates  further  inquiry.  L.  M.  J. 

Polysulphides.  II.  Friedrich  W.  Kuster  (Zeit.  anorg.  Chem., 
1905,  44,  431 — 452.  Compare  Kuster  and  Heberlein,  this  vol.,  ii, 
156). — The  process  of  solution  of  sulphur  in  sodium  sulphide  can  be 
followed  by  potential  measurements  until  the  solution  is  saturated. 
Between  the  potential  of  the  platinum  electrodes  in  the  solutions  of 
sodium  polysulphides,  saturated  with  sulphur,  and  the  dilution  of  those 
solutions,  simple  relationships  obtain,  which  find  expression  in  the 
Nernst  formula.  The  case  is  similar  when  silver  electrodes  are  used. 

The  potential  differences  between  platinum  and  silver  electrodes  were 
measured  in  solutions  of  sodium  sulphide,  to  which  sulphur  was  added 
in  gradually  increasing  amounts.  From  the  latter  measurements,  the 
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concentrations  of  the  sulphur  ions  (S")  and  of  free  sulphur  were 
calculated. 

The  hydrolysis  and  ionisation  of  such  solutions  were  diminished  by 
the  addition  of  potassium  hydroxide  and  of  sodium  chloride.  Measure¬ 
ments  of  potential,  made  after  the  addition  of  these  substances, 
afforded  a  means  of  calculating  the  concentration  of  the  sulphur  ions, 
and  the  results  thus  obtained  were  in  satisfactory  accordance  with  those 
calculated  by  the  aid  of  the  law  of  mass  action. 

In  accordance  with  the  results  obtained  by  purely  chemical  methods, 
these  electrical  measurements  show  that  in  the  formation  of  poly¬ 
sulphides  by  the  solution  of  sulphur  in  sodium  sulphide  the  sulphur  is 
more  firmly  combined  as  far  as  the  formation  of  the  compound 
Na2S4  ;  after  that  stage,  the  sulphur  is  not  so  firmly  combined. 

A.  McK. 

Caesamide.  Etienne  Bengade  (Compt.  rend.,  1905,  140, 

1183 — 1185.  Compare  this  voh,  ii,  174). — Caesium  ammonium 
(compare  Moissan,  Abstr.,  1903,  ii,  477)  decomposes  spontaneously  into 
caramide  and  hydrogen  ;  at  the  ordinary  temperature,  the  decomposi¬ 
tion  is  gradual,  but  becomes  rapid  and  complete  at  120°  ;  the  ccesamide 
thus  formed  is  a  white  solid,  crystallising  from  liquid  ammonia  in 
small  prisms  or  plates ;  it  melts  in  a  vacuum  at  about  260°,  is  readily 
oxidised  with  the  formation  of  caesium  nitrite,  caesium  hydroxide,  and 
ammonia,  and  reacts  violently  with  water  to  form  caesium  hydroxide 
and  ammonia.  Potassamide  behaves  similarly  to  the  caesium  com¬ 
pound  towards  oxygen,  whilst  sodamide  is  not  attacked  by  a  solution 
of  oxygen  in  liquid  ammonia.  M.  A.  W. 

Position  of  the  Alkali  and  Alkaline-earth  Metals  in  the 
Electrochemical  Series  at  High  Temperatures.  H.  Danneel 
and  Lorenz  Stockem  (Zeit.  EleJctrochem.,  1905,  11,  209 — 211). — 
Calcium  is  not  reduced  from  the  chloride  or  iodide  by  metallic  sodium 
at  temperatures  above  800°,  the  reverse  reaction  occurring  ;  near  the 
melting  point  of  the  iodide,  calcium  is  displaced  by  sodium.  Hence 
sodium  is  more  electropositive  than  calcium  at  low  temperatures,  but 
less  so  at  high  ones.  At  800°,  potassium  is  still  more  positive  than 
calcium,  but  it  is  less  positive  than  strontium,  whilst  at  low  tempera¬ 
tures  it  is  almost  certainly  more  so.  T.  E. 

Solubility  of  Calcium  Sulphate  in  Solutions  of  Other  Salts. 

Frank  K.  Cameron  and  B.  E.  Brown  (J.  Physical  Chem 1905,  9, 
210 — 215). — The  solubility  of  calcium  sulphate  in  solutions  of 
ammonium  chloride  and  of  ammonium  nitrate  was  determined.  In  the 
first  case,  the  solubility  rises  with  increasing  concentration  of  the 
ammonium  chloride  until  a  maximum  is  reached  at  about  210  grams 
of  ammonium  chloride  per  litre,  when  the  calcium  sulphate  dissolved 
is  10*9  grams  per  litre,  the  temperature  being  25°.  With  a  further 
increase  in  the  ammonium  chloride,  the  solubility  of  the  calcium 
sulphate  decreases.  In  the  case  of  ammonium  nitrate  solutions,  a 
maximum  solubility  of  about  1 2  #2  grams  per  litre  is  reached  for  a  solu¬ 
tion  containing  about  750  grams  of  ammonium  nitrate  per  litre.  The 
solubility  at  25°  in  saturated  solutions  of  sodium  chloride,  sodium 
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nitrate,  sodium  sulphate,  magnesium  chloride,  and  magnesium  nitrate 
was  also  determined,  the  values,  in  grams  per  litre,  being  respectively 
5*52,  7*16,  2*58,  1*09,  15*26.  Tbe  great  difference  between  the  concen¬ 
trations  in  tho  saturated  solution  of  the  two  magnesium  salts  is  very 
remarkable  (see  Abstr.,  1904,  ii,  544).  L.  M.  J. 

Hydration  and  Hardening.  Paul  Rohland  ( Zeit .  Elektrochem ., 
1905,  11,  129 — 130). — A  reply  to  Jordis  (this  vol.,  ii,  155).  The 
author  insists  that  the  hardening  of  cement  cannot  be  explained  by 
the  hydration  and  other  chemical  changes  alone,  since  these  changes 
are  sometimes  not  accompanied  by  hardening.  T.  E. 

Boiler  Deposits.  J.  M.  Rotiistein  {Zeit  angew.  Chem.y  1905,  18, 
540 — 545). — The  paper  includes  a  number  of  analyses  of  boiler  deposits 
and  of  the  waters  from  which  they  were  derived.  A.  McK. 

Spectrum  of  Magnesium.  James  Barnes  {Chem.  Centr.y  1905, 
i,  994 — 995;  from  Physikal.  Zeity  6,  148 — 151). — The  temperature  of 
certain  stars  has  been  deduced  from  the  fact  that  magnesium  lines 
have  been  found  in  their  spectra.  The  presence  of  these  lines  is, 
however,  not  only  dependent  on  temperature,  but  also  on  electrical 
conditions.  Photographs  of  the  magnesium  spectrum,  formed  by  means 
of  the  arc  in  hydrogen  and  air  under  different  pressures,  show  that 
when  the  current  is  decreased  the  lines  become  fainter.  Whilst  the 
intensity  of  the  lines  of  the  arc-spectrum  is  found  to  be  less  in  hydro¬ 
gen  than  in  air,  the  lines  of  the  spark-spectrum  have  a  greater  intensity 
in  hydrogen.  The  intensity  of  the  line  4481  of  the  spark-spectrum 
becomes  greater  as  the  current  is  decreased.  In  the  spectrum  obtained 
by  means  of  an  arc  in  a  vacuum,  this  line  appears  at  the  cathode  and 
its  intensity  is  constant.  E.  W.  W. 

Electrolytic  Refining  of  Lead  in  Hydrofluosilicic  Acid  Solu¬ 
tions.  Hans  Senn  {Zeit,  Elektrochem .,  1905,  11,  229 — 245). — Coherent 
deposits  of  lead  or  cadmium  can  be  obtained  from  acid  solutions  of  the 
silicofluorides,  using  anodes  of  lead  or  cadmium.  A  small  addition  of 
gelatin  to  the  solution  diminishes  the  tendency  to  form  dendritic  crys¬ 
tals  at  the  cathode.  The  quality  of  the  deposit  is  unfavourably  affected 
by  high  current  density  or  by  dilution  of  the  electrolyte ;  the  best 
results  are  obtained  with  a  solution  containing  about  11  per  cent,  of 
free  hydrofluorosilicic  acid  and  4 — 8  per  cent,  of  lead  (or  2*5  per  cent, 
of  cadmium)  and  0*1  gram  of  gelatin  per  litre  for  lead,  or  0*3  gram  per 
litre  for  cadmium.  The  best  current  density  at  the  cathode  is  from 
0*005  to  0*01  ampere  per  sq.  cm.  The  temperature  is  of  little  import¬ 
ance.  Copper,  bismuth,  or  antimony,  when  present  in  the  anode  lead, 
even  in  large  quantities,  remain  undissolved  so  long  as  the  anodic 
current  density  does  not  exceed  about  0*01  ampere  per  sq.  cm. 

The  separation  of  lead  and  platinum  is  impossible,  a  crystalline  com¬ 
pound  of  lead  and  platinum  having  approximately  the  composition 
PtPb2  remaining  undissolved.  In  all  cases,  the  anode  mud  contains 
silica  and  lead  fluoride,  which  are  produced  by  hydrolysis  of  lead 
silicofluoride.  The  current  yield  at  the  cathode  is  about  98  per  cent, 
of  the  theoretical.  T.  E. 
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Isomorphism  of  Potassium  and  Thallous  Salts.  Willem 
Stortenbeker  ( Rec .  Trav.  chim .,  1905,  24,  53 — 65.  Compare  Abstr., 
1903,  ii,  470). — The  author  has,  in  continuation  of  previous  work, 
compared  the  sulphates,  thionates,  perchlorates,  chlorates,  chlorides, 
and  nitrates  of  potassium  and  of  thallium.  The  results  of  optical 
measurements  and  of  analyses  of  series  of  mixed  crystals,  which  are 
tabulated  in  the  original,  show  that  the  perchlorates  and  neutral 
sulphates  are  isomorphous ;  the  acid  sulphates  of  the  type 

3(K,T1)2S04,H2S04 

and  possibly  also  those  of  the  type  5(K,T1)2S04,3H2S04  are  isodimor- 
phous,  and  the  simple  salts  KHS04  and  T1HS04  probably  isotrimor- 
phous  (compare  Gossner,  Zeit.  Kryst.  Min .,  1904,  39,  381).  The 
chlorates,  nitrates,  and  thionates  are  regarded  as  isodimorphous  (com¬ 
pare  Abstr,,  1903,  ii,  470  ;  and  Roozeboom,  Abstr.,  1892,  266).  Crystals 
of  potassium  chloride  containing  about  2  per  cent,  of  thallium  chloride 
were  prepared  by  Lehmann’s  method  (Zeit.  Kryst .  Min.,  1885,  10,  335). 
It  is  pointed  out  that  both  the  analogy  of  crystalline  form  and  the 
property  of  forming  mixed  salts  increase  with  the  degree  of  oxidation 
of  the  salts  of  the  two  metals  and  seem  to  exist  in  higher  degrees  in 
the  salts  containing  chlorine  than  in  those  containing  sulphur. 

T.  A.  H. 

Electrolytic  Behaviour  of  Copper  Sulphide.  Guido  Bod- 
lander  and  Kasimir  S.  Idaszewski  (Zeit.  Elektrochem .,  1905,  11, 
161 — 182). — -The  experiments  described  were  made  in  porcelain  tubes 
or  crucibles  heated  in’ an  electrical  muffle  furnace  of  special  design. 
The  melting  point  of  cuprous  sulphide  is  1091°.  When  the  fused  sul¬ 
phide  is  electrolysed  with  carbon  electrodes,  the  current  is  proportional 
to  the  applied  E.M.F. ;  there  is  no  decomposition  point  and  no  polar¬ 
isation,  and  after  the  electrolysis  no  copper  is  found  at  the  cathode. 
By  fusing  cuprous  sulphide  and  copper  together,  it  is  found  that 
copper  dissolves  in  the  fused  sulphide  and  crystallises  out  on  cooling, 
the  separation  beginning  at  a  point  a  little  above  the  melting  point  of 
the  sulphide  ;  in  the  solid  state,  they  do  not  mix  at  all.  The  conduc¬ 
tivity  of  solid  cuprous  sulphide  is  also  studied,  and  Hittorf’s  state¬ 
ments  (Ann.  Phys.  Chem 1851,  84)  confirmed.  Cuprous  sulphide,  when 
fused  and  cast  in  sticks,  has  a  comparatively  small  resistance  in  the 
cold  ;  when  remelted  with  metallic  copper  several  times,  its  resistance 
increases  enormously.  When  a  sample  of  the  substance  having  a 
high  resistance  is  electrolysed  at  113°,  a  polarisation  is  observed,  and 
metallic  copper  was  found  at  the  cathode  ;  at  the  ordinary  tempera¬ 
ture,  there  is  no  polarisation  and  no  decomposition.  The  phenomena 
may  be  explained  thus  :  pure  cuprous  sulphide,  at  the  ordinary  tem¬ 
perature,  is  practically  a  non-conductor  ;  the  conductivity  observed  is 
due  to  the  presence  of  varying  quantities  of  cupric  sulphide,  which  is  a 
very  good  conductor.  At  about  110°,  some  change  occurs  in  cuprous 
sulphide  (accompanied  by  heat  absorption),  owing  to  which  it  becomes  an 
electrolyte.  The  electrolysis,  however,  produces  cupric  sulphide  at  the 
anode,  and  so  the  electrolytic  conductivity  of  the  cuprous  sulphide 
soon  becomes  insignificant  compared  with  the  metallic  conductivity  of 
cupric  sulphide.  The  resistance  of  solid  cuprous  sulphide  diminishes 
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very  rapidly  as  the  temperature  rises ;  electrolysis  was  observed  up  to 
1000°.  The  partial  decomposition  of  fused  cuprous  sulphide  into 
copper  and  cupric  sulphide  explains  the  negative  result  of  the  electro¬ 
lysis  of  the  fused  substance. 

Potassium  sulphide  (previously  fused  in  a  carbon  crucible  in  order 
to  eliminate  oxygen  compounds)  was  electrolysed  at  about  300°,  and 
sodium  sulphide  at  about  650°.  A  decomposition  point,  at  which 
potassium  or  sodium  is  formed,  was  found  in  both  cases  at  about 
1*6  volts,  but  considerable  currents  pass  at  lower  E.M.F. s  owing  to  the 
presence  of  potassium  or  sodium  hydrogen  sulphide.  Fused  sodium 
and  cuprous  sulphides  are  mutually  soluble  to  a  limited  extent.  They 
combine  partially  to  form  the  compound  NaCuS,  which  remains  in  the 
form  of  steel-blue  needles  when  the  solid  mass  is  treated  with  water. 
When  a  fused  mixture  of  sodium  sulphide  and  cuprous  sulphide 
is  electrolysed,  copper  migrates  to  the  anode  in  the  form  of  a  complex 
anion,  whilst  a  little  copper  is  reduced  at  the  cathode  owing  to  the 
secondary  action  of  the  sodium  formed  there.  T.  E. 

Action  of  Mercuric  Iodide  on  Sulphuric  Acid  and  Mercury 
Sulphates.  Alfred  Ditte  (Compt.  rend .,  1905,  140,  1162 — 1167. 
Compare  Abstr.,  1879,  299  ;  1880,  12). — The  compound  HgI2,3HgS04 
is  readily  obtained  in  the  form  of  white,  silky  needles  by  heating 
mercuric  iodide  with  Nord hausen  sulphuric  acid,  or  less  readily  when 
pure  sulphuric  acid  is  used  ;  it  can  be  recrystallised  from  sulphuric 
acid,  melts  to  a  yellow  liquid  which  solidifies  on  cooling  to  a  white, 
fibrous  mass,  and  is  decomposed  by  water,  forming  mercuric  iodide  and 
the  tribasic  mercury  sulphate,  3Hg0,2S03. 

By  the  prolonged  action  of  saturated  solutions  of  mercuric  sulphate 
in  sulphuric  acid  of  different  strengths  on  mercuric  iodide,  five  differ¬ 
ent  double  salts  of  mercuric  sulphate  and  iodide  can  be  obtained,  the 
compound  HgI2,4HgS04  crystallising  with  15  or  18H20  from  a 
41*1  per  cent,  solution  of  sulphuric  acid  ;  the  compound 
HgI2,(2SO8>3HgO),(SO3,HgO),10H2O 
in  brilliant,  white  needles  from  a  37*5  per  cent,  solution  of  sulphuric 
acid;  the  compound  HgI2,2(2SO3,3HgO),10H2O  in  white,  nodular, 
crystalline  masses  from  a  28*5  per  cent,  solution  of  sulphuric  acid  ; 
the  compound  2HgI2,3(2SO3,3HgO),10H2O  in  rose-coloured  crystals 
from  a  166  per  cent,  solution  of  sulphuric  acid;  and  the  compound 
HgI2,(2S03,3Hg0)  in  white  crystals  from  a  9  per  cent,  solution 
of  sulphuric  acid.  M.  A.  W. 

Preparation  of  Anhydrous  Chlorides  of  the  Rare  Metals. 

Camille  Matignon  ( Compt .  rend .,  1905,  140,  1181 — 1183.  Compare 
Abstr.,  1901,  ii,  602;  1902,  ii,  263,  505,  556  ;  1904,  ii,  132,  340,  341  ; 
Muthmann  and  Stiitzel,  Abstr.,  1900,  ii,  142;  Moissan,  Abstr.,  1900, 
ii,  726). — The  anhydrous  chlorides  of  the  rare  metals  can  be  obtained 
readily,  and  in  large  quantity,  by  the  action  of  a  mixture  of  chlorine, 
sulphur  chloride,  and  hydrogen  chloride  on  the  solid  obtained  by 
evaporating  at  134 — 140°  the  hydrochloric  acid  solution  of  the  corre¬ 
sponding  oxide,  and  the  following  compounds  have  been  prepared  : 
lanthanum  chloride  in  colourless,  transparent  crystals  ;  neodymium 
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chloride  in  clear,  rose-coloured  crystals ;  praseodymium  chloride  in 
green,  transparent  crystals  ;  samarium  chloride  in  pale  yellow,  trans¬ 
parent  crystals ;  and  yttrium  chloride  in  colourless,  transparent 
plates.  M.  A.  W. 

Arc  Spectrum  of  Scandium  and  its  Relation  to  Celestial 
Spectra.  Sir  J.  Norman  Lockyer  and  F.  E.  Bax  and  all  (Proc.  Roy. 
Soc.f  1905,  538 — 545). — A  complete  list  is  given  of  the  scandium  lines 
observed,  those  due  to  impurities  (chiefly  cerium,  thorium,  and 
ytterbium)  being  eliminated  by  comparison  with  the  spectra  of  all  the 
chemical  elements  available  at  Kensington.  The  number  of  lines  in 
the  solar  spectrum  which  undoubtedly  correspond  with  scandium  lines 
is  greater  than  the  number  ascribed  to  scandium  by  Rowland.  The 
authors  find  that  of  the  23  scandium  lines  of  intensity  6  or  above,  18 
occur  in  the  solar  spectrum,  3  are  doubtfully  present,  and  2  appear  to 
be  absent.  The  scandium  lines  which  occur  in  the  chromospheric 
spectrum,  although  not  so  numerous  as  those  in  the  solar  spectrum, 
are  of  considerably  greater  prominence.  It  is  quite  probable  that  the 
stronger  scandium  lines  occur  also  in  the  spectra  of  stars  resembling 
the  sun.  J.  C.  P. 

Europium  and  its  Ultra-violet  Spectrum.  Sir  William 
Crookes  {Proc.  Roy.  Soc .,  1905,  74,  550 — 551). — The  author  has 
photographed  the  spectrum  of  europium  from  the  oxide  prepared  by 
tlrbain  (see  Abstr.,  1904,  ii,  340).  The  photographs  show  that  this 
europia  contains  gadolinium,  yttrium,  lanthanum,  and  calcium. 

J.  C.  P. 

Manganese  Chromates.  Max  G roger  (. Zeit .  anorg.  Chem .,  1905, 
44,  453 — 468). — The  author  has  examined  the  precipitates  obtained 
by  the  action  of  sodium  chromate  on  manganous  chloride  under  different 
conditions  of  concentration  and  temperature.  The  composition  of  these 
precipitates  varies,  owing  to  the  change  undergone  by  the  manganous 
chromate  first  formed,  which  probably  decomposes  according  to  the 
equation  3MnCr04  —  Cr2(Mn03)3  +  CrOa. 

Potassium  manganous  chromate,  K2Cr04,MnCr04,2H20,  prepared 
by  the  gradual  addition  of  an  A/1  solution  of  manganous  chloride  to  a 
4  A  solution  of  potassium  chromate,  separates  in  reddish-brown  prisms. 
When  more  dilute  potassium  chromate  is  used,  the  precipitate  obtained 
is  not  uniform.  Chromic  manganite,  Cr203,3Mn03,  appeared  to  be 
formed  in  certain  cases. 

Different  products  are  obtained  by  the  action  of  ammonium 
chromate  on  manganous  chloride  according  to  the  conditions  employed. 

A.  McK. 

Structure  of  Hardened  Steel.  W.  A.  Kurbatoff  {J.  Russ. 
Phys.  Chem .  Soc.,  1904,  36,  1524—1539,  and  1905,  37,  169—180).— 
The  usual  reagent  employed  for  etching  polished  steel  surfaces  to  show 
their  structure  is  a  5  per  cent,  alcoholic  solution  of  either  picric  or 
nitric  acid,  by  which  the  sorbite  constituents  are  rendered  dark,  while 
the  martensite  and  austenite  remain  pale.  The  author  has  made 
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experiments  to  discover  reagents  which  will  distinguish  between 
martensite  and  austenite  and  bring  out  other  details  of  structure. 

The  results  obtained  show  that  the  rapidity  of  the  action  on  steel  of 
solutions  of  nitric  or  picric  acid  in  different  solvents  is  proportional 
to  the  degree  of  association  of  the  molecule  of  the  solvent,  or  the 
degree  of  electrolytic  dissociation  of  the  dissolved  substance.  Nitro¬ 
compounds  take  part  in  the  formation  of  the  layer  conditioning  the 
colouring,  which  has  a  complex  structure.  The  most  sensitive  reagents 
for  distinguishing  the  constituents  of  complex  steels  are  :  (1)  a  4  per 
cent,  solution  of  nitric  acid  of  sp.  gr.  about  T3  in  i'soamyl  alcohol,  and 
(2)  a  20  per  cent,  solution  of  concentrated  hydrochloric  acid  in  isoamyl 
alcohol  mixed  with  one-third  of  its  volume  of  a  saturated  solution  of 
nitroaniline  in  alcohol.  With  troostite-sorbite  mixtures,  the  best 
results  are  obtained  with  either  (1)  a  mixture  in  equal  volumes  of  a 
4  per  cent,  solution  of  nitric  acid  in  acetic  anhydride,  methyl  alcohol, 
ethyl  alcohol,  and  isoamyl  alcohol,  or  (2)  3  volumes  of  a  saturated 
solution  of  nitrophenol  mixed  with  1  volume  of  a  4  per  cent,  solution 
of  nitric  acid  in  alcohol. 

The  hardness  of  austenite  is  not  the  same  in  all  specimens  and  does 
not  remain  constant  in  any  one  specimen.  During  annealing,  marten¬ 
site  and  austenite  are  transformed  into  plates  of  cementite  containing 
troostite  within  them,  whilst  above  350°  troostite  and  cementite 
change  into  ferrite  and  cementite,  the  quantity  of  the  last-named 
increasing.  Austenite,  martensite,  troostite,  and  troostite-sorbite  may 
occur  in  the  form  of  identical  pseudo-crystals.  All  possible  forms  of 
transition  between  troostite,  sorbite,  troostite-sorbite,  martensite, 
austenite,  &c.,  have  been  found  to  exist. 

The  paper  is  accompanied  by  micro-photographs.  T.  H.  P. 

Colloidal  Ferric  Hydroxide.  II.  Influence  of  Ammonium 
Chloride.  A.  V.  Dumansky  (J.  Russ .  Rhys.  Chem.  aSoc.,  1905,  37, 
213 — 220.  Compare  this  vol.,  ii,  37). — Conductivity  measurements 
of  mixtures  in  various  proportions  of  colloidal  ferric  hydroxide 
solution  and  ammonium  chloride  solution  show  that  in  these  mixed 
solutions  the  ammonium  chloride  distributes  itself  between  two 
solvents,  namely,  water  and  the  molecules  of  the  colloid.  T.  H.  P. 

Cobalt  Chloride.  William  Oechsner  de  Coninck  (Bull.  Acad . 
Toy.  Belg.,  1905,  7,  51.  Compare  Abstr.,  1904,  ii,  741  and  821). — 
The  violet-coloured  liquid  produced  by  the  exposure  of  a  solution  of 
cobalt  chloride  in  ethylene  glycol  to  sunlight  absorbs  less  light  than 
the  initial  red  solution,  the  diminution  being  in  the  ratio  1  :  0*6. 
The  violet  solution  regains  its  original  red  colour  when  removed 
from  the  light  or  when  the  solvent  is  distilled  off.  T.  A.  II. 

Cobaltic  [Fluoride],  Giuseppe  Barbieri  and  Filippo  Calzolari 
(Alti  R.  Accad.  Lined ,  1905,  [v],  14,  i,  464 — 465). — When  a  satur¬ 
ated  solution  of  cobaltous  fluoride  in  fuming  hydrofluoric  acid  (40  per 
cent.)  is  subjected  to  electrolysis  in  a  platinum  dish  which  serves  as 
the  anode,  and  using  a  platinum  wire  cathode  and  an  anode  current 
density  of  about  1  ampere  per  sq.  dm.,  cobaltic  fluoride ,  CoF3,  is 
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deposited  as  a  green  powder  which  does  not  redissolve  when  the 
current  is  stopped.  The  salt  remains  unchanged  for  several  days  in 
a  desiccator,  but  in  the  air  it  gradually  becomes  grey  and  then 
red  in  colour.  It  is  soluble  in  concentrated  sulphuric  acid, 
giving  a  brown  solution  which  becomes  green  on  dilution,  whilst  the 
addition  of  a  few  drops  of  water  to  the  salt  blackens  it  owing  to  the 
separation  of  cobaltic  hydroxide.  Its  solution  in  sulphuric  acid  turns 
red  when  gently  heated,  or  on  the  addition  of  a  reducing  agent  such  as 
alcohol,  a  nitrite,  or  a  salt  of  hydroxylamine  or  hydrazine  ’  hydrogen 
peroxide  reduces  the  solution  instantaneously. 

Electrolysis  of  the  corresponding  nickel  fluoride  under  similar 
conditions  does  not  yield  a  nickelic  fluoride.  T.  H.  P. 

Electrolytic  Chromium.  I.  Hector  R.  Carveth  and  W.  Roy 
Mott  (, J .  Physical  Chem .,  1905,  9,  231 — 256). — The  work  of  previous 
observers  is  briefly  reviewed  and  the  possible  reactions  during 
electrolysis  are  considered.  It  was  found  that  in  a  solution  con¬ 
taining  100  grams  of  metal  per  litre  at  a  temperature  of  about  21°, 
with  a  current  density  of  about  50  amperes  per  square  decimetre,  the 
efficiency  slowly  increased  until  a  constant  value  of  about  30  per 
cent,  was  reached.  The  author  considers  this  to  be  due  to  the 
formation  of  chromons  chloride  and  that  this  is  necessary  for  the 
efficient  electrolysis.  Subsequent  experiments  showed  that  the 
bubbling  of  air  caused  a  great  decrease  in  the  efficiency.  Rise  of 
temperature  may  also  cause  a  marked  decrease  of  efficiency  owing 
probably  to  the  increased  rate  of  oxidation  of  the  chromous  salt. 
Variation  of  the  anode  liquid  was  also  found  to  cause  considerable 
alteration  in  the  electrolysis,  and  high  efficiencies  were  obtained  with 
ammonium  hydroxide  as  anolyte  ;  this  effect  of  the  anolyte  is  most 
probably  due  to  diffusion  into  the  cathode  chamber.  L.  M.  J. 

Solid  Solutions  of  Indifferent  Gases  in  Uranium  Oxide. 

Volkmar  Kohlschutter  and  K.  Vogdt  (Per.,  1905,  38,  1419 — 1430). 
— Hydroxylamine  uranate,  U04H2(NH30)2,H20,  prepared  by  the 
addition  of  hydroxylamine  hydrochloride  to  the  orange  precipitate 
produced  by  alkalis  in  solutions  of  uranyl  salts,  forms  well  character¬ 
ised,  yellowish-green  crystals.  When  slowly  heated  at  125°,  it 
decomposes  into  water  and  ammonia,  which  pass  away,  and  into 
nitrogen  and  nitrous  oxide,  which  remain  practically  entirely  dissolved 
in  the  uranic  acid,  and  escape  on  dissolving  the  residue  in  dilute 
acids.  Uranium  oxide  only  exercises  this  power  of  retaining  in¬ 
different  gases  so  long  as  it  contains  traces  of  water,  the  real  solvents 
being  hydrates  of  uranium  trioxide.  It  is  suggested  that  the  water 
present  plays  an  important  part  in  the  retention  of  such  gases  as 
helium  in  uranium  minerals.  E.  F.  A. 

Two  Double  Sulphates  of  Uranyl.  William  Oechsner  de 
Coninck  and  Chauvenet  (Bull.  Acad,  roy .  Belg.,  1905,  7,  50.  Compare 
Abstr.,  1904,  ii,  821,  and  this  vol.,  ii,  254). — When  a  mixture  of 
uranic  hydrate  with  potassium  hydrogen  sulphate  is  compressed  by 
Spring’s  process  (Abstr.,  1904,  ii,  472),  Ebelmen’s  salt, 

K2S04,U  02S04, 2H20, 
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is  obtained,  and  this,  on  recrystallisation,  furnishes  the  more  hydrated 
salt ,  K2S04,U02S04,3H20.  Tbe  corresponding  trihydrated  form  of 
ammonium  uranyl  sulphate  was  also  obtained  by  crystallisation  from  a 
solution  of  ammonium  and  uranyl  sulphates.  T.  A.  H. 

Caesium  Uranyl  Sulphate.  William  Oechsner  de  Coninck 
(Bull.  Acad.  roy.  Belg .,  1905,  7,  94.  Compare  preceding  abstract). — 
This  salt  was  prepared  by  crystallisation  from  an  aqueous  solution 
containing  molecular  proportions  of  csesium  and  uranyl  sulphates.  It 
has  tbe  formula  Cs2S04,U02S04,2H20.  T.  A.  H. 

Crystallisation  of  Tin  and  Zinc  by  the  Electrolysis  of  their 
Salts.  A.  V.  Saposciinikoff  (J.  Russ.  Rhys.  Chem.  Soc 1905,  37, 
153  — 156). — Crystallised  tin  may  be  obtained  in  a  compact  form,  in 
which  it  can  be  readily  removed  from  the  bath  and  examined,  in  the 
following  manner.  A  clean  sheet  of  glass,  resting  on  two  pieces  of 
glass  rod  in  a  flat  photographic  dish,  is  covered  with  stannous  chloride 
solution,  a  piece  of  copper  wire  serving  as  anode  and  a  piece  of  tin,  at 
a  distance  of  10 — 15  cm.,  as  cathode.  On  passing  through  the  solution 
the  current  from  a  couple  of  accumulators,  crystallised  tin  begins  to 
deposit  at  the  point  of  contact  of  the  copper  wire  with  the  glass,  and 
forms  long,  straight  rods  from  which  numerous  branches  jut  out  at 
right  angles. 

Crystalline  zinc  may  be  obtained  in  a  similar  way  from  its  chloride 
or  sulphate,  the  crystals  obtained  being,  like  those  of  tin,  convenient 
for  examination  under  the  microscope.  Photographs  of  the  crystals  of 
the  two  metals  are  given.  T.  H.  P. 

New  Series  of  Isomorphous  Salts.  Italo  Bellucci  and 
Nicola  Parravano  (Atti  R.  Accad.  Lined ,  1905,  [v],  14,  i,  457 — 463. 
Compare  Miolati  and  Bellucci,  Abstr.,  1900,  ii,  732,  and  1901,  ii,  246  ; 
Bellucci,  Abstr.,  1902,  ii,  267  ;  1903,  ii,  155,  and  1904,  ii,  180  ;  Bellucci 
and  Parravano,  Abstr.,  1904,  ii,  822  and  823,  and  this  vol.,  ii,  40).— 
That  the  stannates,  plumbates,  and  platinates  are  isomorphous  is  shown 
by  the  following  crystallographic  measurements  of  the  potassium  salts 
made  by  Zambonini  :  These  potassium  salts  all  crystallise  in  the 
rhombohedral  system.  For  potassium  stannate,  Sn(OH)6K2  \a  :  c  = 
1:1*9588;  a  =  70°0'44"];  for  potassium  plumbate,  Pb(OH)6K2 
[cc :  c=  1  : 1-9514  ;  a=  70°10'26"] ;  for  potassium  platinate,  Pt(OH)fiK2 
[a:c  =  l:  1*9952;  a  =  69°1 1'4"].  T.  H.  P. 

Thorium.  Charles  Baskerville  (Ber.,  1905,  38,  1444). — In  con¬ 
nection  with  Meyer  and  Gumperz>  criticisms  (this  vol.,  ii,  257)  of 
the  author’s  work  (Abstr.,  1902,  ii,  85  ;  1904,  ii,  663),  attention 
is  drawn  to  the  need  for  carefully  following  the  original  directions. 

J.  J.  S. 

Complex  Compounds  of  Quinquevalent  Vanadium  with 
Quadrivalent  Elements.  Wilhelm  Prandtl  [with  Fritz  Lustig] 
(Ber.,  1905, 38, 1305 — 1310). — Vanadiselenious  acid,  3V205,4Se02,4H20, 
is  formed  by  boiling  vanadium  pentoxide  with  selenious  acid  in  aqueous 
solution;  on  cooling,  it  separates  as  a  yellowish-red,  crystalline,  doubly 
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refracting  powder,  consisting  of  small,  golden  leaflets,  containing 
6H20,  if  obtained  from  a  solution  containing  an  excess  of  selenious 
acid  or  if  evaporated  with  hydrochloric  acid,  or  10H2O  if  prepared 
from  equal  weights  of  vanadium  pentoxide  and  selenium  dioxide ;  the 
water  of  crystallisation  is  driven  off  at  100°. 

Two  series  of  vanadiselenites  are  obtained :  red  salts,  by  boiling 
equal  weights  of  vanadium  pentoxide  and  selenium  dioxide  together  in 
water,  adding  sufficient  aqueous  alkali  hydroxide  to  form  a  clear, 
slightly  alkaline  solution,  and  acidifying  with  acetic  acid  ;  yellow  salts, 
formed  in  the  same  manner  from  1  part  by  weight  of  vanadium  pent¬ 
oxide  with  10  parts  by  weight  of  selenium  dioxide. 

Red  ammonium  vanadiselenite ,  6V205,5Se02,4(NH4)20,13H20, 
crystallises  in  large,  glistening,  dark  red,  almost  opaque,  doubly 
refracting  cubes,  is  slightly  soluble  in  water,  and  decomposes  when 
boiled  with  water.  Red  potassium  vanadiselenite , 

6  V205,5Se02,4K20, 1 3H20, 

forms  spherical  aggregates  of  dark  red  crystals,  or,  when  air-dried,  a  red 
powder  consisting  of  doubly  refracting  needles. 

Yellow  ammonium  vanadiselenite ,  3V2O5,6SeO2,3(NH4)2O,2H20, 

forms  small,  yellow,  doubly  refracting  needles  with  parallel  extinction. 
Yellow  potassium  vanadiselenite ,  3V205,6Se02,3K20,  forms  a  yellow, 
crystalline  powder.  G.  Y. 

Precipitation  of  Gold  in  the  Crystalline  Form.  Robert  Dykes 
( Chem .  News ,  1905,  91,  180). — Crystals  of  gold  have  been  obtained 
from  a  combined  solution  of  uranium  nitrate  and  auric  chloride  in 
ether  by  concentrating,  then  adding  water,  and  again  concentrating,  but 
sometimes  amorphous  gold  forms  and  then  the  crystals  are  only 
obtained  after  the  further  addition  of  auric  chloride  to  the  filtered  solu¬ 
tion,  followed  by  evaporation.  Crystals  of  gold  have  also  been  deposited 
from  a  solution  of  auric  chloride  kept  in  the  dark  for  some  days  in  a 
sealed  tube.  The  crystals  are  isometric  and  exhibit  the  usual  properties 
of  gold.  D.  A.  L. 

Colloidal  Metals  of  the  Platinum  Series.  I.  Alexander 
Gutbier  and  G.  Hofmeier  ( J .  pr .  Chem,>  1995,  [ii],  71,  358 — 365. 
Compare  Abstr.,  1903,  ii,  81  ;  1904,  ii,  414;  this  vol.,  ii,  24,  327). — 
Stable  liquid  hydrosols  of  platinum,  palladium,  and  iridium  are 
obtained  by  reduction  with  hydrazine  hydrate  of  very  dilute  solutions 
of  salts  of  these  metals  in  presence  of  gum  arabic.  These  hydrosols, 
after  dialysis,  can  be  filtered  and  concentrated  to  a  certain  extent  by 
warming  ;  they  are  stable  towards  light,  but  are  decomposed  when 
shaken  with  barium  sulphate  or  animal  charcoal.  The  solid  hydrosols 
obtained  by  evaporation  over  sulphuric  acid  in  a  vacuum  are  com¬ 
pletely  soluble  in  warm  water.  G.  Y. 

Absorption  of  Oxygen  by  Platinum.  Richard  Lucas  (Zeit. 
Elektrochem.y  1905,  11,  182 — 185). — A  tube  of  quartz  was  filled  with 
platinum  gauze,  exhausted,  and  filled  with  pure  oxygen.  When  the 
tube  is  heated  to  a  constant  temperature,  the  pressure  of  the  oxygen 
diminishes.  The  absorption  begins  at  615°  and  increases  in  rapidity  up 
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to  1000°,  after  which  it  again  diminishes.  The  platinum  gauze  used 
contained  about  5  per  cent,  of  iridium.  It  was  found  that  perfectly 
pure  platinum  does  not  absorb  oxygen  at  all ;  the  action  is  therefore 
due  to  the  iridium.  T.  E. 

Palladium.  Carl  Paal  and  Conrad  Amberger  ( Ber .,  1905,  38, 
1388 — 1394). — According  to  Jannasch  and  Bettges  (Abstr.,  1904,  ii, 
519,  594),  the  product  obtained  by  the  reduction  of  palladium  salts  with 
hydrazine  sulphate  and  subsequent  ignition  is  a  mixture  of  oxides.  It 
is  here  shown  that  palladium  salts  are  reduced  to  metallic  palladium 
by  hydrazine  either  in  alkaline  or  in  acid  solution  (compare  Abstr., 

1904,  ii,  180),  the  product  obtained  being  entirely  soluble  in  aqua  regia. 

The  oxide  found  in  Jannasch's  experiments  is  formed  during  the  ignition 
of  the  precipitate  in  the  air.  E.  E.  A. 

Palladium  Hydride.  Carl  Paal  and  Conrad  Amberger  (Ber., 

1905,  38,  1394 — 1397). — The  behaviour  towards  hydrogen  of  palladium 

black,  prepared  either  by  reducing  the  chloride  with  hydrogen  or 
with  hydrazine  sulphate  in  acid  or  alkaline  solution,  was  studied  by 
heating  the  metal  at  110°  in  a  stream  of  hydrogen  and  subsequently 
keeping  it  at  —10°  in  an  atmosphere  of  hydrogen.  The  palladium 
hydride  was  then  heated  in  a  stream  of  carbon  dioxide,  a  specially 
devised  apparatus  being  employed  to  prevent  the  access  of  air,  and  the 
amount  of  hydrogen  eliminated  was  measured.  The  results  show  that 
the  amount  of  hydrogen  occluded  is  greatly  increased  by  cooling  to 
-  10°.  Palladium  hydride  preparations  rich  in  hydrogen  are  pyro¬ 
phoric.  E.  F.  A. 

Colloidal  Metals  of  the  Platinum  Group.  II.  Carl  Paal  and 
Conrad  Amberger  ( Ber .,  1905,38,  1398 — 1405.  Compare  Abstr.,  1904, 
ii,  180). — Colloidal  palladium  is  prepared  bypassing  a  current  of  hydro¬ 
gen  through  a  solution  of  sodium  protalbate  and  palladium  chloride 
at  60°.  After  dialysis,  the  solution  is  evaporated  on  the  water-bath 
and  the  residue  dried  in  a  vacuum.  Colloidal  palladium  hydride  may 
be  prepared  by  heating  the  solid  palladium  hydrosol  in  a  stream  of 
hydrogen  at  either  60°  or  110°,  preferably  at  the  higher  temperature. 
The  product  loses  its  hydrogen  when  heated  in  carbon  dioxide  at 
130 — 140°,  at  which  temperature  the  sodium  protalbate  present  in  the 
preparation  is  still  undecomposed.  The  residue  of  palladium  still 
forms  a  colloidal  solution  with  water.  E.  F.  A. 

Rendering1  Active  of  Hydrogen  by  Colloidal  Palladium. 

Carl  Paal  and  Conrad  Amberger  (Ber.,  1905,  38,  1406 — 1409). — 
Colloidal  platinum,  dissolved  in  water,  brings  about  the  conversion  into 
aniline  of  nitrobenzene  in  alcoholic  solution,  through  which  hydrogen 
is  passed.  The  amount  of  aniline  formed  varies  greatly  with  the 
temperature  and  the  amount  and  age  of  the  palladium  preparation 
used.  In  presence  of  palladium  hydrogel,  or  of  palladium  black,  aniline 
is  not  formed.  E.  F.  A. 

Influence  of  Temperature  and  Pressure  on  the  Absorption 
and  Diffusion  of  Hydrogen  in  Palladium.  Adolf  Winkelmann 
(Ann.  Physik,  1905,  [iv],  16,  773 — 783). — A  critical  examination  of 

vol.  Lxxxviii.  ii.  28 
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Schmidt’s  work  (Abstr.,  1904,  ii,  312).  The  author  considers  that  his 
earlier  experiments,  which  led  him  to  the  assumption  of  the  dissocia¬ 
tion  of  the  hydrogen  molecules  (Abstr.,  1902,  ii,  552),  cannot  be  inter¬ 
preted  merely  by  reference  to  adsorption,  as  suggested  by  Schmidt. 

J.  C.  P. 
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Behaviour  of  Pennsylvanian  Naphtha  and  its  Products 
towards  Polarised  Light.  M.  A.  Rakusin  (J.  Russ.  Phys.  Chem. 
Soc .,  1905,  37,  221 — 223.  Compare  Abstr.,  1904,  i,  641,  and  this 
vol.,  ii,  328). — Pennsylvanian  naphtha  and  its  distillation  products 
exhibit  slight  optical  activity,  a  fact  which  points  to  the  organic  origin 
of  the  naphtha.  The  residue,  non-volatile  at  250°  under  the  ordinary 
pressure,  has  a  rotation  three  times  as  great  as  that  of  the  original 
naphtha.  T.  H.  P. 

[Martite  from  Mexico.]  Oliver  C.  Farrington  ( Field  Columbian 
Museum ,  Chicago ,  Geol.  Ser .,  1904,  2,  197 — 228). — In  a  paper  on  the 
geology  and  geography  of  the  State  of  Durango  is  given  a  description 
of  the  Cerro  Mercado,  a  mountain  of  iron-ore  situated  close  to  the  city 
of  Durango.  The  ore  consists  mainly  of  haematite,  which  varies  con¬ 
siderably  in  character,  being  hard  or  soft,  red  or  black,  specular  or 
earthy ;  cavities  in  the  ore  are  usually  lined  with  crystals  of  martite. 
These  crystals  are  unmodified  octahedra  of  an  iron-black  colour  ;  the 
colour  of  the  streak  is  cherry-red,  and  none  of  the  powder  is  attracted 
by  a  magnet.  A  polished  surface  shows  that  the  crystals  are  not 
homogeneous,  there  being  enclosures  in  the  form  of  red,  triangular 
patches  or  irregular  spots.  The  following  analysis  of  crystals,  by 
H.  W.  Nichols,  shows  that  they  consist  of  haematite,  90 T 2,  limonite, 
8'35,  and  pyrites,  1#29  per  cent. 

Fe203.  FeO.  H20.  Ti02.  MgO.  Si02.  S.  Total. 

97*26  0*78  1-21  trace  trace  0*25  0*69  100T9 

This  composition,  together  with  the  fact  that  magnetite  is  not  known 
to  occur  at  the  locality,  suggests  that  the  martite  of  Cerro  Mercado 
may  be  a  pseudomorph  after  pyrites.  The  paper  also  gives  several 
analyses  of  rhyolite.  L.  J.  S. 

Atopite  from  Brazil.  Eugen  Hussak  (i Centr .  Min.,  1905, 
240 — 245). — Small,  octahedral  crystals  of  atopite,  a  mineral  previously 
known  only  from  the  manganese  mine  at  Langban  in  Sweden,  have 
been  found  at  Miguel  Burnier  in  Minas  Geraes.  The  crystals  vary  in 
colour  from  pale  sulphur-yellow  to  reddish-brown ;  they  are  sometimes 
twinned  according  to  the  spinel  law  and  have  an  imperfect  octahedral 
cleavage.  The  following  analysis  made  on  sulphur-yellow  crystals 
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agrees  with  the  usual  formula,  (Ca,Na2,Fe,Mn)2Sb207.  The  mineral 
contains  more  manganese  and  less  iron  than  the  Swedish  atopite. 

Sb205.  CaO.  M11O.  FeO.  Na20.  K20.  Total.  Sp.  gr. 

76*20  12*68  5*70  trace  5*70  trace  100*28  5*1 

A  description  is  given  of  the  modes  of  occurrence  of  the  extensive 
deposits  of  manganese  ores  in  this  and  in  other  parts  of  Brazil. 

L,  J.  S. 

The  Mount  Vernon  Meteorite.  Wirt  Tassin  ( Proc .  United 
States  National  Mus 1905,  27,  213 — 217). — This  mass,  weighing 
159*21  kilos.,  was  found  in  Mount  Vernon  township,  Christian  Co., 
Kentucky,  about  thirty-five  years  ago,  but  its  meteoric  origin  has  only 
recently  been  recognised.  It  is  of  the  pallasite  type,  consisting  of  a 
reticulated  mass  of  nickel-iron  (33 T  2  per  cent,  of  the  whole),  in  which 
are  embedded  rounded  blebs  of  olivine  (63*15  per  cent.)  with  varying 
amounts  of  troilite  (0*69  per  cent,),  schreibersite  (1*95  per  cent.), 
carbon  (0  09  per  cent.),  chromite  (TOO  per  cent.),  and  lawrencite.  The 
various  constituents  have  the  compositions  given  below  :  I,  nickel-iron  ; 
IT,  taenite;  III,  schreibersite ;  IV,  troilite;  V,  a  specular  material, 
essentially  a  graphitic  iron,  lining  the  olivine  cavities ;  VI,  chromite  ; 


VII,  olivine. 

Fc. 

Ni. 

Co. 

o 

02 

GO 

O 

to 

A1A- 

0. 

P. 

CL 

I. 

82*52 

14*04 

0*95 

0*10  0*29  0*81 

0-41 

0*46 

0*39 

trace 

II. 

63*99 

35*98 

0*10 

trace  —  — 

— • 

— 

0*04 

— 

III. 

64*99 

18*90 

V _ 

0*10 

trace  —  — 

— 

— 

15*70 

— 

IV. 

62*99 

0*79 

—  36*35  — 

_ 

— . 

trace 

— 

V. 

84*90 

5*04 

—  1*75  2*99 

0*94 

2*81 

1*47 

0*10 

Si02. 

MgO. 

FeO.  Fe203.  AL/>.. 

Cr203. 

Mn. 

NiO. 

P. 

VI. 

1*38 

4*96 

17*97  —  9*85 

61*91 

— 

— 

— 

VII. 

35*70 

42*02 

20*79  0*18  0*42 

— 

0*14 

0*21 

trace 

L.  J.  S. 


Mount  Dyrring,  Barraba,  and  Cowra  Meteorites.  John  C.  H. 

Mingaye  (Rec.  GeoL  Survey ,  New  South  Wales ,  1904,  7,  305 — 307). — 
The  meteorite  found  at  Mount  Dyrring,  in  the  Singleton  District,  New 
South  Wales,  weighed  25  lbs.  and  is  of  the  pallasite  type.  It  consists 
of  nodules  of  pale  green,  vitreous  olivine  (forming  72  per  cent,  of  the 
mass),  enveloped  by  magnetic  iron  in  an  advanced  state  of  rust ;  the 
latter  represents  nickel-iron  (25  per  cent.),  but  there  is  now  no  metallic 
portion.  Analysis  gave  the  results  under  I  (also  traces  of  MnO,  K20, 
CoO,  Ti02,  CuO,  Au,  Pt,  Ir,  Pd  •  tin  and  vanadium  are  absent). 


Si02. 

A1208. 

Fe.,03. 

FeO. 

CaO.  M 

gO.  Na, 

>0.  NiO. 

Cr2Oa 

25*64 

1:32 

29*90 

7*65 

0*01  27*90  0*14  2*11 

0*11 

H20 

11,0 

so3. 

C02. 

P205. 

Cl. 

(at  100°). 

(>100°). 

Total. 

Sp.  gr. 

0*15 

0*13 

0*51 

0*01 

0*82 

3*89 

100*29 

5-411 

The  Barraba  meteoric  iron  has  the  composition  given  under  II.  On 
dissolving  the  iron  in  hydrochloric  acid,  bright  metallic  needles  and 
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laths  shred  from  the  mass  ;  as  shown  by  analyses  III  and  I V,  this 
material  is  not  uniform  in  composition,  and  it  consists  largely  of  a 
mixture  of  schreibersite  and  rhabdite  together  with  kamacite. 


Fe. 

Ni. 

Co. 

Cu. 

Sn. 

Pt,  Ir. 

Mn. 

II. 
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0*02 

trace 

— 

trace 

YI. 

51*45 

34*10 

trace 

- — 

— 

— 

— 

P. 

S. 

Si. 

c. 

Total. 

Sp.  gv. 

11. 

0*27 

nil 

001 

0*03 

99*89 

7-761 

III. 

15*53 

— 

— 

— ■ 

99*95 

6-339 

IY. 

11*28 

— 

• — 

— 

100  00 

— 

Y. 

0*22 

0*01 

0-01 

0*02 

99-79 

7-805 

VI. 

13*09 

— 

— 

— 

99-49* 

— 

*  Insol.  0'85. 


The  Cowra  meteoric  iron  gave  the  results  under  V,  and  the  schrei¬ 
bersite  isolated  from  it  those  under  VI.  L.  J.  S. 
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Antagonism  of  Salts.  Jacques  Loeb  ( Pfiilgers  Archiv ,  1905, 
107,  252 — 262). — Freshly  fertilised  Fundulus  eggs  develop  in  distilled 
water  or  in  sea  water,  but  rapidly  die  in  a  pure  solution  of  sodium 
chloride  of  equivalent  strength.  If  to  this  salt  solution  a  small 
amount  of  a  salt  of  a  bivalent  metal  is  added,  development  goes  on. 
Even  poisonous  salts  such  as  barium  chloride  or  zinc  sulphate  will  do; 
they  neutralise  the  toxicity  of  sodium  chloride,  and  sodium  chloride 
antagonises  their  poisonous  action.  It  therefore  appears  that  if  both 
salts  are  present,  their  diffusion  into  the  egg  is  slower  than  when  only 
one  is  in  solution.  There  is  a  similar  antagonism  between  certain 
bivalent  metallic  salts ;  for  instance,  between  magnesium  chloride  and 
the  chlorides  of  calcium,  strontium,  and  barium.  The  poisonous  action 
of  sodium  chloride  can  also  be  neutralised  by  the  addition  of  the 
chlorides  of  calcium  and  potassium,  although  not  by  one  of  them 
alone.  This  is  probably  true  for  all  sea  animals.  W.  D.  H. 

Regulation  of  Lung  Ventilation.  John  S.  Haldane  and  J.  G. 
Priestley  ( J .  Physiol. ,  1905,  32,  225 — 266). — Normal  alveolar  air  can 
be  obtained  in  man  by  a  simple  method,  the  principle  of  which  is  to 
collect  a  sample  of  expired  air  at  the  end  of  inspiration  and  the  end  of 
expiration  ;  the  mean  of  the  two  gives  the  composition  of  alveolar  air. 
At  constant  atmospheric  pressure,  it  contains  a  nearly  constant  per¬ 
centage  of  carbon  dioxide  in  the  same  person;  in  different  individuals, 
this  percentage  varies.  With  varying  atmospheric  pressures,  the  per- 
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centage  varies  inversely  as  the  atmospheric  pressure,  so  that  the  carbon 
dioxide  pressure  remains  constant,  whilst  the  oxygen  pressure  varies 
widely  ;  this  no  longer  holds  when  the  oxygen  pressure  in  the  air  falls 
below  13  per  cent,  of  an  atmosphere. 

The  respiratory  centre  is  very  sensitive  to  any  rise  in  the  alveolar 
carbon  dioxide  pressure,  a  rise  of  0*2  per  cent,  being  sufficient  to 
double  the  amount  of  alveolar  ventilation  during  rest.  When  the 
oxygen  pressure  in  the  inspired  air  falls  below  about  13  per  cent,  of  an 
atmosphere,  the  respiratory  centre  begins  to  be  excited  by  want  of 
oxygen,  and  the  alveolar  carbon  dioxide  pressure  begins  to  fall ;  but 
in  more  ordinary  circumstances  it  is  the  carbon  dioxide  pressure  in 
the  arterial  blood  (which  will  vary  with  that  in  the  alveolar  air)  which 
determines  the  activity  of  the  respiratory  centre.  During  work,  for 
instance,  the  alveolar  carbon  dioxide  pressure  goes  up  slightly,  and  the 
lung  ventilation  is  consequently  much  increased.  Determinations  of 
the  tidal  air  in  a  number  of  people  by  a  method  in  which  the  whole 
body  except  the  head  is  placed  in  a  plethysmograph  gave  numbers 
much  in  excess  of  those  found  by  Hutchinson,  and  later  by  Marcet, 
being  500  c.c.  or  more.  The  respiratory  “  dead  space”  is  about 
30  per  cent,  of  this.  The  amount  of  air  breathed  per  minute  and 
per  unit  of  body  weight  during  rest  varies  widely  in  the  same 
individual,  and  still  more  widely  in  different  individuals. 

Apnoea  depends  on  a  fall  of  the  carbon  dioxide  pressure  in  the 
respiratory  centre  to  below  the  threshold  exciting  value,  the  oxygen 
pressure  being  at  the  same  time  sufficiently  high  not  to  excite  the 
centre.  If  the  inspired  air  contains  enough  carbon  dioxide  to  prevent 
the  fall  below  this  threshold,  even  a  short  apnoea  cannot  be  produced. 
In  man  under  normal  conditions  it  is  therefore  unnecessary  to  assume 
the  existence  of  a  true  vagus  apnoea.  W.  D.  H. 

Investigations  on  the  Circulation  in  Man.  Adolf  Loewy  and 
H.  von  Schrotter  ( Ghem .  Centr .,  1905,  i,  1172 — 1173  ;  from  Zeit .  exp . 
Path.  Ther.y  1,  197 — 311). — The  following  conclusions  relate  to  man. 
The  elasticity  of  the  lung  tissue  is  so  complete  that  withdrawal  of  the 
air  from  closed  portions  does  not  alter  their  volume.  Such  closure  does 
not  alter  the  amount  of  oxygen  in  the  blood  ;  in  the  closed  alveoli,  the 
tension  of  the  gases  approaches  that  in  venous  blood  (oxygen  5*3, 
carbon  dioxide  6,  and  nitrogen  89  per  cent.).  The  venous  blood  is 
60 — 65  per  cent,  saturated  with  oxygen  ;  about  34  per  cent,  of  the 
arterial  oxygen  is  used  by  the  tissues,  that  is,  6*5  c.c.  per  100  litres  of 
blood.  A  number  of  interesting  figures  relating  to  the  amount  of 
blood  are  given,  and  to  the  work  of  the  heart.  The  duration  of  a 
complete  circulation  is  given  as  72  seconds;  the  output  of  each  heart 
beat  55  c.c.,  or  1/84  of  the  total  blood  volume;  the  daily  work  of  the 
heart  10,000  metre-kilograms,  or  3'6  per  cent,  of  the  day’s  energy. 
At  least  139  c.c.  of  blood  pass  the  coronary  circulation  per  minute,  or 
about  7  times  as  much  as  in  the  rest  of  the  resting  parts  of  the  body. 

W.  D.  H. 

Contractility  of  Intracranial  Vessels.  Wilhelm  Wiechowski 
{Ghem.  Centr. ,  1905,  i,  1040  ;  Arch.  exp.  Path.  Pharm .,  52,  389 — 428). — 
In  angemic,  but  not  in  normal  animals,  antipyrin  increases  the  tone  of 
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the  intracranial  blood-vessels.  Certain  analgesics  appear  to  act  on  the 
heat- regulatory  centre  as  well  as  on  the  vasomotor  centre  which 
controls  the  intracranial  vessels  ;  both  centres  are  placed  in  the  corpus 
striatum.  W.  D.  H. 

Spectroscopy  of  Normal  Blood  and  of  Crystalline  Oxy- 
hsemoglobin.  A.  Vila  and  M.  Piettre  {Bull.  Soc.  chim 1905,  [iii], 
33,  505 — 510.  Compare  this  vol.,  i,  399). — By  using  tubes  from  10 
to  50  cm.  long  in  place  of  the  glass  dishes  of  small  dimensions  usually 
employed  in  spectroscopic  observations  of  blood,  the  authors  have  ob¬ 
served,  in  addition  to  the  two  well-known  bands  in  the  green,  the  exist¬ 
ence  of  an  absorption  band  (A  ==634)  in  the  red,  with  solutions  of  fresh 
blood  in  distilled  water,  and  also  with  dilute  aqueous  solutions  of 
various  specimens  of  oxy haemoglobin  prepared  from  the  blood  of 
different  animals.  In  the  case  of  oxyhsemoglobin  from  the  blood  of 
the  guinea-pig,  the  same  absorption  band  was  also  shown  by  a 
preparation  of  the  crystals.  This  absorption  band  appears  to  be  iden¬ 
tical  with  that  generally  associated  with  the  presence  of  methsemo- 
globin,  which  has  so  far  been  supposed  to  occur  only  in  blood  which 
has  undergone  change.  With  preparations  of  blood  suspended  in 
isotonic  solutions,  only  the  two  bands  in  the  green  were  observed.  It 
is  possible,  therefore,  that  the  red  absorption  band  becomes  associated 
with  the  colouring  matter  only  when  it  has  escaped  from  the  corpuscle. 

T.  A.  II . 

Effect  of  Acids  upon  Blood.  C.  E.  Ham  and  Hermann  Baleau 
(«/.  Physiol 1905,  32,  312 — 318). — In  the  conversion  of  oxyhemo¬ 
globin  into  acid  hmmatin  by  the  action  of  acids,  half  the  amount  of  re¬ 
placeable  oxygen,  as  obtained  by  the  ferricyanide  method,  is  liberated. 
Methemoglobin  is  not  an  intermediate  stage  in  the  conversion.  Other 
proteids  can  replace  globin  in  the  oxyhemoglobin  molecule.  If 
ammonium  sulphide  is  added  to  hemin  pi’epared  by  Schalfeeff’s  method, 
hemochromogen  is  formed  ;  if  globin  or  egg-white  is  added,  haemo¬ 
globin  is  regenerated.  The  action  of  acid  is  to  resolve  the  combination 
between  oxygen  and  globin,  and  to  combine  with  the  globin,  forming 
acid  albumin  and  liberating  free  oxygen.  On  this  hypothesis,  oxy- 
haemoglobin  has  the  formula  0!Ee(C16H150N2)2*0*G,  where  G  represents 
the  globin  group.  The  two  oxygen  atoms  are  linked  to  iron,  but  not 
in  the  same  way,  one  being  more  firmly  united.  This  is  what  one 
would  expect  from  its  chemical  behaviour  towards  strong  and  weak 
acids.  W.  D.  H. 

Effect  of  Phosphorus  on  the  Coagulation  of  Blood.  Origin 
of  Fibrinogen.  Maurice  Doyon,  Albert  Morel,  and  N.  Kareff 
( Compt .  rend 1905,  140,  800 — 801). — Poisoning  by  phosphorised  oil 
produces  in  dogs  fatty  degeneration  of  the  liver,  the  disappearance  of 
fibrinogen  from  the  blood-plasma,  and  incoagulability  of  the  blood. 
In  the  cock,  these  effects  do  not  occur.  The  loss  in  fibrinogen  varies 
with  the  intensity  of  the  fatty  degeneration  )  the  changes  in  the  blood 
are  secondary  to  those  in  the  liver,  W.  D.  H, 
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Reduction  of  Oxyhsemoglobin.  Raphael  Lupine  and  Boulud 
( Compt .  7'end.y  1905,  140,  993 — 995). — Aneemia,  ansesthetics,  and 
microbial  infections,  especially  with  Staphylococcus ,  increase  the  time 
required  for  the  reduction  of  the  oxyhemoglobin  of  the  blood  with 
ferrous  sulphate  to  twice  or  thrice  the  normal.  The  observations  were 
made  on  dogs  and  men.  W.  D.  H. 

Natural  Nourishment  of  Infants.  Max  Rubner  and  Otto 
Heubner  ( Chem .  Centr.,  1905,  i,  1172  ;  from  Zeit.  exp.  Path,  Ther 1, 
1 — 25). — A  metabolism  research  on  a  boy  5^  months  old.  On  mother's 
milk  (1*99  grams  nitrogen,  of  which  1*63  was  of  proteid  origin, 
37*7  grams  fat,  and  80*5  lactose  per  diem),  it  put  on  daily,  on  the 
average,  0*46  gram  of  nitrogen.  The  carbon  intake  was  insuffi¬ 
cient,  but  in  spite  of  this  the  child  increased  in  weight  at  the  rate  of 
83  grams  a  day,  of  which  the  nitrogen  only  accounted  for  10  grams, 
allowing  for  the  loss  of  carbon ;  water  in  the  main  accounted  for  the 
remainder.  Of  the  total  energy,  the  proteid  in  the  diet  accounted  for 
5  per  cent.  The  small  amount  of  proteid  necessary  is  noteworthy. 
The  child  was  extraordinarily  active  and  cried  much.  Important 
conclusions  are  deduced  concerning  infants’  diet,  and  nutrition  in 
general.  In  different  children,  from  91  to  94  per  cent,  of  mothers’ 
milk  is  utilised.  W.  D.  H. 

Behaviour  of  Salt  Solutions  in  the  Stomach.  Ernst  Otto 
{Chem.  Centr.y  1905,  i,  1037 ;  from  Arch.  exp.  Path.  Pharm .,  52, 
370 — 388). — Whether  the  stomach  plays  the  part  of  a  protective  organ 
against  the  introduction  of  saline  solutions  of  varying  strength  into 
the  intestine,  was  investigated  on  dogs  with  duodenal  fistula.  Its 
action  in  this  direction  is  quite  unimportant.  In  fact  hypotonic  or 
hypertonic  solutions  are  never  rendered  isotonic,  the  solutions  passing 
far  too  rapidly  through  the  stomach.  W.  D.  H, 

Concentration  of  Hydrogen  Ions  in  Pure  Gastric  Juice,  and 
its  Relation  to  Electrical  Conductivity  and  Acidity.  The 
Influence  of  the  Alkaline  Earths  on  the  Reaction  of  Animal 
Fluids.  Paul  Fraenckel  {Chem.  Centr .,  1905,  i,  1171;  from  Zeit. 
exp.  Path.  Ther.,  1,  431 — 438,  439 — 445). — The  concentration  of 
hydrogen  ions  in  the  gastric  juice  obtained  from  dogs  by  Pawloff’s 
method  is  measured  by  the  electrical  method.  It  varies  within  com¬ 
paratively  narrow  limits  around  0TW.  It  is  raised  by  injection  of 
pilocarpine.  The  amount  of  hydrochloric  acid  approaches  that  obtained 
by  titration  with  Congo  red  as  indicator.  The  juice  always  contains 
proteid.  Examination  of  gastric  juice  from  children  led  to  the  same 
results. 

A  small  increase  in  hydrogen  ions  is  produced  by  neutral  salts  of 
the  alkaline  earths.  W.  D.  H. 

Influence  of  Different  Proteids,  Asparagine,  and  Lecithin 
in  Nitrogenous  Metabolism.  W.  Voltz  {Pfliigers  Archiv ,  1905, 
107,  360 — 415,  415 — 425). — The  nitrogen  of  paranuclein  is  better 
absorbed  than  that  of  serum  albumin,  but  the  latter  substance  leads 
to  a  greater  putting  o-n  of  nitrogen  in  the  body.  Asparagine  is  not 
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entirely  absorbed,  but  some  is  found  in  the  faeces ;  it  is  of  little  value 
in  itself  in  producing  an  increase  of  proteid  in  the  body.  If  it  is 
given  with  paranuclein,  the  proteid  metabolism  is  much  increased  ;  in 
the  case  of  casein  and  asparagine,  this  is  markedly  so  ;  the  increase  is 
less  when  asparagine  is  given  with  serum  albumin.  Proteid  metabolism 
is  favoured  by  the  administration  of  lecithin ;  this  is  attributed  to  the 
phosphorised  constituent  of  the  molecule.  In  the  same  individual  on 
the  same  diet,  considerable  variations  in  proteid  metabolism  are 
noticeable.  W.  D.  H. 

The  Pancreas  and  Glycolysis.  Richard  Claus  and  Gustav 
Embden  ( Beitr .  ckem.  Physiol.  Path.,  1905,  6,  343 — 348.  Compare 
Abstr.,  1904,  ii,  179), — A  second  polemical  paper  against  Cohnheim. 

W.  D.  H. 

Spleen  and  Pancreas.  II.  Oscar  Prym  ( Pfliiger's  Archiv,  1905, 
107,  599 — 620). — The  theory  originated  by  Schiff  and  supported, 
among  others,  by  Herzen  and  Bellamy,  that  the  spleen  forms  some 
substance  necessary  for  the  transformation  of  the  pancreatic 
trypsinogen  into  trypsin,  receives  no  support  from  the  present 
experiments  carried  out  with  infusions  of  the  two  organs.  A  favour¬ 
able  result  on  pancreatic  activity  does  often  follow  admixture  with 
spleen  infusion,  but  this  is  no  specific  influence  of  the  spleen ;  it  is 
due  to  dilution  and  to  bacterial  activity,  the  boric  acid  used  by 
Herzen  as  an  antiseptic  not  being  an  efficient  one.  W.  D.  H. 

Proteolytic  Products  of  the  Splenic  Enzyme  acting  in  an 
Alkaline  Medium.  E.  Provan  Cathcart  (J.  Physiol. ,  1905,  32, 
299 — 304). — The  proteolytic  enzyme  in  the  spleen  \lieno- /3-protease), 
which  acts  in  an  acid  medium,  has  been  investigated  by  Leathes 
(Abstr.,  1902,  ii,  615).  The  present  research  relates  to  lieno-a- protease, 
the  enzyme  active  in  an  alkaline  medium.  The  following  products 
were  isolated  :  histidine,  inactive  arginine,  lysine,  tyrosine,  leucine, 
alanine,  amino  valeric  acid,  pyrrolidine-2 -carboxylic  acid,  glutamic 
acid,  phenylalanine,  and  ammonia.  Aspartic  acid  was  probably  also 
present.  Tryptophan  was  not  isolated,  although  there  was  a  well- 
marked  glyoxylic  reaction.  The  main  differences  from  what  Leathes 
found  are  (1)  the  nature  of  the  arginine  (Leathes  found  the  optically 
active  variety) ;  (2)  the  proportion  of  aspartic  and  glutamic  acids 
(Leathes  found  more  of  the  former).  W.  D.  H. 

Proteid  Decomposition  and  Acidosis  in  Extreme  Hunger. 

Theodor  Brugsch  ( Chem .  Centr.,  1905,  i,  1173 — 1174;  from  Zeit .  exp. 
Path.  Ther 1,  419 — 430). — The  observations  were  made  on  Succi,  the 
fasting  man.  The  fast  lasted  31  days;  during  the  last  10  days  there 
were  signs  of  acidosis.  The  urea  output  was  lessened,  that  of  ammonia 
increased  ;  the  urine  contained  considerable  quantities  of  ^-hydroxy- 
butyric  acid ;  this,  with  acetoacetic  acid  and  acetone,  is  considered  to 
originate  from  the  fat  of  the  body,  for  in  a  woman  in  a  reduced  con¬ 
dition  owing  to  an  oesophageal  tumour,  there  was  no  trace  of  acidosis. 
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The  purine  substances  tend  to  fall  to  a  value  below  that  found  during  a 
purine-free  diet.  The  phosphoric  acid  excretion  indicates  that  more 
muscular  proteid  and  less  bone  substance  disintegrate  than  in  earlier 
researches  and  in  other  fasting  men.  W.  D.  H. 


Differences  in  Staining  Reaction  of  Living  and  Dead 
Protoplasm.  Vladislav  Ruzicka  ( PJliigers  Archiv,  1905,  107, 
497 — 534). — Mosso  has  introduced  a  differential  stain  for  dead  and 
living  protoplasm,  and  Rhumbler  uses  the  same  reagent,  methyl-green. 
In  the  present  research,  a  mixture  of  neutral-red  and  methylene-blue 
is  recommended,  and  full  histological  instructions  are  given  for  its  use. 
As  a  result  of  numerous  observations  on  various  kinds  of  cells,  animal 
and  vegetable,  it  is  proved  that  the  staining  with  red  is  a  sign  of  life, 
with  the  blue  a  sign  of  death.  Some  theoretical  deductions  concerning 
the  nature  of  the  reaction  are  entered  into,  the  main  outcome  of 
which  is  that  two  different  reducing  groups  exist  in  the  protoplasm, 
but  it  is  admitted  that  no  complete  explanation  can  be  forthcoming 
until  more  is  known  of  the  chemistry  of  protoplasm.  W.  D.  H. 


Basophil  Granules  in  Nerve.  J.  S.  Macdonald  ( Proc .  Physiol. 
Soc .,  1905,  xxxvii — xxxviii ;  J.  Physiol.,  32). — In  nerve  fibres  stained 
by  “  neutral  red/'  minute,  stained  granules  are  thickly  deposited  in  the 
vicinity  of  an  injury,  and  coarse  granules  develop  in  the  neighbouring 
portion  of  the  axis  cylinder  at  irregular  intervals  of  its  length,  but  at 
intervals  of  time  proportional  to  the  distances  between  the  granules. 
In  cooled  frogs,  these  granules  are  yellow,  and  some  disappear.  In 
warmed  frogs,  they  are  red  and  more  permanent.  The  cooled  nerve 
fibre  thus  appears  to  be  alkaline,  the  warmed  acid.  This  may  be 
interpreted  as  (1)  distinction  between  active  and  resting  nerve  ;  but 
attempts  to  change  the  reaction  by  stimulation  have  failed  ;  (2)  as  due 
to  the  different  reaction  of  the  muscles  from  among  which  the  nerve  was 
removed  ;  or  (3)  as  due  to  a  change  in  the  partition  of  acids  and  bases 
owing  to  the  difference  in  temperature.  The  granules  are  either  a 
precipitation  of  the  dye,  stained  coagula  of  proteid,  or  a  combination 
of  the  two.  The  appearances  are  similar  to  those  depicted  by 
Macallum  in  his  microchemical  test  for  potassium  salts  (this  vol., 
ii,  270).  By  his  method,  potassium  salts  may  be  detected  wherever  the 
axis  cylinder  is  injured,  which  otherwise  escape  detection.  At  an 
injured  spot,  the  axis  cylinder  seems  to  separate  into  a  central  coagu¬ 
lated  albuminous  core,  and  an  outer  solution  of  salts.  The  injury 
current  can  only  be  explained  as  a  consequence  of  diffusion  at  the  site 
of  injury  ;  this  could  be  reduced,  balanced,  or  reversed  by  alterations 
in  the  medium  into  which  diffusion  occurs  ;  but  the  solutions  necessary 
to  balance  the  injury  were  found  to  be  so  extraordinarily  concentrated 
as  to  diminish  the  trust  to  be  placed  on  the  significance  of  the  fact. 
The  microscopical  evidence  now  adduced  shows  that  a  salt  solution  of 
great  concentration  is  found  at  the  injured  spot.  Should  such  evidence 
bear  critical  examination,  important  conclusions  may  be  drawn  as  to 
the  chemical  constitution  of  the  axis  cylinder.  W.  D.  H. 
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Alcohol  and  Acetone  in  the  Tissues  and  Fluids  of  the 
Body.  F.  Maignon  (Compt.  rend,,  1905,  140,  1063 — 1065, 

1124 — 1126). — Small  quantities  of  alcohol  and  acetone  were  found  in 
all  the  tissues  and  in  the  blood  and  urine.  These  are  produced  daring 
life.  They  are  oxidised  with  the  formation  first  of  acetic  acid,  and 
finally  carbon  dioxide  and  water.  They  are  considered  to  originate 
from  dextrose.  W.  D.  H. 

Acetone-formation  in  the  Body.  II.  Giuseppe  Satta  ( Beitr . 
chem.  Physiol.  Path.,  1905,  6,  376 — 391). — The  research  relates  to  sub¬ 
stances  which  act  inhibitively  on  acetone  formation  ;  they  were  found 
to  be  galactose,  lsevulose,  glycerol,  tartaric  acid,  lactic  acid,  and  citric 
acid  3  malonic  acid  does  not  act  in  this  way.  A  discussion  on  the 
explanation  of  these  results  follows.  Acetone-formation  is  believed  to 
occur  in  the  organs  not  in  the  alimentary  tract.  W.  D.  H. 

Variations  in  Dextrose,  Glycogen,  Fat,  and  Albumin  in 
the  Course  of  the  Metamorphoses  in  the  Silk-worm. 

C.  Vaney  and  F.  Maignon  (Compt.  rend.,  1905,  140,  1192 — 1195). 
— The  variations  in  sugar,  glycogen,  fat,  and  albumin  in  the  course  of 
the  metamorphoses  of  the  silk-worm  are  given ;  for  instance,  during 
silk  formation  there  is  a  great  increase  in  albumin  and  glycogen. 

W.  D.  H. 

Animal  Lactase.  H.  Bierry  (Compt.  rend.,  1905,  140,  1122. 
Compare  Abstr.,  1904,  i,  840). — Negative  attempts  to  confirm  the 
conclusions  of  Weinland  (Abstr.,  1900,  ii,  93;  1901,  ii,  30)  and  of 
Bainbridge  (Abstr.,  1904,  ii,  424).  W.  D.  H. 

Philo -catalase  and  Anti-catalase  in  Animal  Tissues.  Fr. 
Battelli  and  Mlle.  L.  Stern  (Compt.  rend.,  1905,  140,  1197 — 1198. 
Compare  Abstr.,  1904,  ii,  499). — Anti-catalase  is  the  name  given  to  a 
“  ferment  ”  capable  of  destroying  catalase  in  the  presence  of  oxygen. 
It  occurs  in  many  tissues,  such  as  spleen,  liver,  and  lung.  In  several 
tissues  and  in  the  blood  serum  there  exists  still  another  substance 
having  the  properties  of  a  ferment  and  possessing  the  power  of  destroy¬ 
ing  anti-catalase,  thus  protecting  catalase;  it  is  named  philo-catalase. 

W.  D.  H. 

Acid  Dyscrasia.  Alexandre  Desgrez  and  Mlle.  Bl.  Guende 
(Compt.  rend.,  1905,  140,  882 — 884.  Compare  Abstr.,  1904,  ii,  193). — 
From  experiments  on  guinea-pigs,  in  which  the  urine  was  examined  after 
administration  of  various  aromatic  acids,  the  following  conclusions  are 
drawn.  The  elaboration  of  proteid  matter  is  diminished  under  the 
influence  of  the  dyscrasia  produced  by  phenylpropionic  acid  and  its 
analogues.  This  occurs  under  the  influence  both  of  the  saturated  acids 
and  of  acids  containing  an  acetylenic  linking.  The  amount  of  phosphoric 
acid  in  the  urine  indicates  a  preponderating  destruction  of  the  phos- 
phorised  proteids  in  cellular  nuclei.  When  the  molecule  has  not  all 
its  carbon  atoms  saturated,  the  result  differs  according  as  one  uses  an 
ethylenic  or  acetylenic  union.  The  double  union  in  cinnamic  acid 
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exercises  a  favourable  influence,  hindering  the  destruction  produced  by 
the  carboxylic  compound,  probably  by  giving  origin  to  ethylenic  oxide 
in  the  metabolic  process.  The  cells  of  the  organism  preserve  for  a 
considerable  time  the  new  vital  modality  impressed  on  them  by  acid 
dyscrasia.  W.  D.  H. 

The  Distribution  of  Nitrogen  in  the  Urine.  Giuseppe  Satta 
(Beitr.  chem.  Physiol.  Path.,  1905,  6,  358 — 375). — In  normal  indi¬ 
viduals  taking  no  carbohydrate,  the  ammonia  and  purine  nitrogen  is 
increased  at  the  expense  of  the  other  substances  which  are  precipitable 
by  phosphotungstic  acid.  In  diabetes,  there  is  always  an  increase  in 
the  monoamino-acid  fraction  ;  ammonia  is  increased,  whilst  the  urea 
is  correspondingly  diminished.  In  a  dog  without  a  pancreas,  the  urea 
excretion  remains  normal,  but  the  monoamino-acids  increase. 

W.  D.  H. 

Precipitins  and  Anti-precipitins.  P.  Bermbach  (. Pfliigers 
Archiv ,  1905,  107,  621 — 625,  626 — 629). — A  number  of  observa¬ 
tions  are  given  regarding  the  amount  of  serum  containing  precipitin 
which  is  necessary  to  cause  precipitation  in  various  normal  sera,  but 
it  is  admitted  that  the  observations  are  too  scanty  for  the  drawing  of 
general  conclusions,  except  that  evidence  exists  for  the  presence  in 
some  circumstances  of  inhibitory  materials  or  anti-precipitins. 

W.  D.  H. 

Toxins  and  Anti-toxins.  I.  Thorvald  Madsen  and  L.  Walbum. 
II  aod  III.  Thorvald  Madsen  and  Hideyo  Noguchi.  IV.  Thorvald 
Madsen  {Chem.  Centr .,  1905,  i,  1264 — 1266  ;  from  Bull.  Acacl.  Sci. 
Lettres  Danemark ,  1904,  425 — 446,  447 — 456,  457 — 464  ;  1905, 
1 — 10). — I  and  II.  Influence  of  Temperature  on  the  Reaction  Velocity . 
— Arrhenius’  formula  for  the  influence  of  temperature  on  reaction 
velocity  does  not  hold  for  the  haemolysis  produced  by  alkalis  ;  the  con¬ 
stant  diminishes  with  time,  and  at  low  temperatures  =  0.  The  law, 
however,  holds  for  various  forms  of  agglutination,  in  certain  cases  with 
some  variations  for  the  action  of  acids  on  red  corpuscles,  but  not  for 
the  action  of  lecithin. 

III.  Saponin-cholesterol. — The  action  of  saponin  on  the  corpuscles  is 
believed  to  depend  on  the  combination  it  forms  with  cholesterol  ;  this 
is  borne  out  by  an  examination  of  the  dissociation  curve  of  the  com¬ 
pound. 

IV.  The  Poison  of  Botulism  and  its  Antitoxin. — As  in  some  other 

cases  where  there  is  no  direct  relation  between  quantity  and  action, 
the  neutralisation  point  is  difficult  to  determine.  W.  D.  H. 

Action  of  Calcium  Permanganate  on  Tetanic  and 
Diphtheritic  Toxins  and  on  Tuberculin.  J.  Baudran  (Compt. 
rend.,  1905,  140,  884 — 886). — Calcium  permanganate  not  only  destroys 
the  toxicity  of  alkaloids  such  as  strychnine,  but  also  that  of  tetanus 
toxin,  diphtheria  toxin,  and  tuberculin.  The  products  obtained  all 
contain  calcium  and  manganese.  W.  D.  II. 
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Absorption  of  Chloroform  in  Later  Stages  of  Anaesthesia. 

Bertram  J.  Collingwood  ( Proc .  Physiol,  Soc.,  1905,  xxviii — xxx;  J. 
Physiol ,  32). — In  the  early  stages  of  anesthesia,  large  arnounts  of 
chloroform  are  absorbed.  After  a  long  period  of  anaesthesia,  the 
dosage  of  the  drug  being  kept  constant,  the  amount  absorbed  is  not 
great.  When  the  organism  is  fully  saturated  with  the  narcotic,  a 
very  low  percentage  is  necessary  to  maintain  anaesthesia.  The 
numbers  given  relate  to  cats.  An  improved  form  of  tonometer  for 
the  estimation  of  chloroform  is  figured  and  described.  W.  D.  H. 

Poisonous  Symptoms  in  Dogs  with  Bek's  Fistula.  C.  J. 

Rothberger  and  Heinrich  Winterberg  ( Chem .  Centr.,  1905,  i,  1175  ; 
from  Zeit.  exp.  Path.  Ther 1,  312 — 359). — The  workers  of  the  St. 
Petersburg  school  state  that  dogs  with  an  Eck’s  fistula  exhibit  toxic 
signs  when  meat,  carbamic  acid,  ammonia,  and  glycine  are  given.  In 
the  present  research,  no  such  results  were  obtained  ;  the  dogs  stand  a 
meat  diet  well.  They  are  easily  poisoned  by  strychnine  given  by  the 
mouth  or  subcutaneously,  but  are  more  resistant  to  tolylenediamine 
than  normal  dogs,  thus  resembling  dogs  in  which  the  spleen  has  been 
extirpated.  W.  D.  H. 

Chemistry  of  Malignant  Growths.  III.  Nucleo-histon  as 
a  Constituent  of  Tumours.  S.  P.  Beebe  ( Amer .  J.  Physiol .,  1905, 
13,  341 — 349). — A  good  method  of  separating  nucleo-histon  from 
nucleo-proteid  is  that  of  Huiskamp  and  Bang,  who  precipitate  the 
former  in  neutral  solutions  by  calcium  chloride.  Bang  obtained  no 
nucleo-histon  from  five  fibro-sarcomas,  but  in  a  sixth  case  obtained  a 
substance  from  a  sarcoma  of  the  testis  with  the  characters  of  lymph- 
gland  nucleo-histon.  Nucleo-histon  was  not  found  in  normal  testis. 
In  the  present  research,  fourteen  tumours  were  examined,  but  the  only 
undoubted  cases  in  which  nucleo-histon  was  found  were  in  the  lymph- 
glands.  A  difficulty  of  the  investigation  is  the  occurrence  of  degenera¬ 
tions  in  tumours,  and  nucleo-histon  is  easily  changed  by  autolysis  into 
a  condition  which  gives  no  precipitate  with  calcium  chloride.  The 
general  conclusion  drawn  is  that  nucleo-histon  is  not  a  common  con¬ 
stituent  of  tumours.  Neuberg’s  work  on  the  occurrence  of  pentose  in 
cancer  is  regarded  as  important  and  suggestive.  W.  D.  H. 

Action  of  Formic  Acid  on  Tremors.  E.  Clement  ( Compt . 
rend.,  1905,  140,  1198—1199.  Compare  Abstr.,  1904,  ii,  430).— The 
increase  of  muscular  tonus  said  to  be  the  result  of  the  administration 
of  formic  acid  led  to  its  being  given  for  tremors.  It  was  given  to  a 
woman  aged  sixty-five  who  had  trembled  for  ten  years,  and  to  a  man 
aged  seventy-two  who  had  trembled  for  eighteen  years.  The  result  was 
amelioration  of  the  condition.  W.  D.  H. 

Treatment  of  Trypanosomiasis.  A.  Laveran  {Compt.  rend., 
1905,  140,  1081 — 1084.  Compare  this  vol.,  ii,  272). — Further  details 
are  given  of  the  treatment  of  Trypanosoma  gambiense  infections  by 
arsenious  acid  and  trypan -red.  The  present  research  gives  an  account 
of  two  monkeys  cured  by  this  method.  They  had  been  infected  with 
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the  parasite  from  a  case  of  sleeping  sickness.  Three  or  four  alternate 
doses,  with  8  or  10  days'  intervals,  of  arsenious  acid  injected  subcutane¬ 
ously  or  intravenously,  and  trypan-red  given  iu  sufficient  quantity  to 
redden  the  skin  and  the  excretions,  are  sufficient.  W.  D.  H. 

Behaviour  of  Iodoform  in  the  Body.  Paul  Mulzer  ( Chem . 
Centr .,  1905,  i,  1174 — 1175;  from  Zeit.  exp.  Path .  Ther 1,  446 — 479). 
— Iodoform  was  given  by  an  oesophageal  sound  to  rabbits.  The  iodine 
mainly  reappears  in  the  urine  as  alkali  iodide  and  iodate ;  this  excre¬ 
tion  lasts  for  6  or  7  days ;  the  faeces  contain  only  traces.  About  60 
per  cent,  of  the  iodine  is  thus  found.  Iodoform  as  such  passes  neither 
into  the  urine  nor  the  expired  air.  Iodine  is  found  also  in  the  sweat  and 
hair.  The  lethal  dose  is  1 — 2  grams  per  rabbit.  It  acts  as  a  narcotic 
in  dogs  but  not  in  rabbits.  The  toxic  symptoms  are  respiratory  with 
convulsions  and  paralysis  ;  the  reflexes  are  diminished,  and  towards  the 
end  the  temperature  sinks  rapidly.  Fatty  degeneration  is  the  most 
marked  post-mortem  sign.  W.  D.  H. 

Pharmacology  of  Ethyl  Salicylate.  Elijah  M.  Houghton 
(Amer.  J.  Physiol .,  1905,  13,  331 — 340). — Ethyl  salicylate  is  a  colour¬ 
less,  volatile,  slightly  soluble,  oily  liquid  with  a  pleasant  characteristic 
odour  and  taste.  It  is  not  an  antiseptic.  It  has  little  or  no  local 
irritant  action.  It  is  quickly  absorbed  from  the  stomach  or  subcu¬ 
taneously  and  is  rapidly  excreted  by  the  kidneys.  It  stimulates  certain 
nerve  centres,  producing  in  large  doses  frequent  respiration  and  a 
lowering  of  blood-pressure  and  cardiac  activity.  If  pushed,  the  animal 
dies  from  paralysis  of  the  respiratory  centre  and  diastolic  standstill  of 
the  heart ;  this  is  due  to  the  direct  action  of  the  drug  on  the  muscular 
tissue.  Compared  to  the  methyl  compound,  it  is  less  toxic  and  pro¬ 
duces  less  intestinal  irritation.  W.  D.  H. 

Sense  of  Taste  in  Pharmacy  and  Pharmacology.  Wilhelm 
Sternberg  {Chem.  Centr  ,  1905,  i,  1042  ;  from  Ber.  deut.  Pharm .  Ges., 
15,  36 — 45). — The  effect  of  chemical  composition  on  taste  has  been 
investigated  in  the  case  of  several  drugs,  but  more  especially  for 
“  dulcin  ”  and  its  homologues.  ^-Phenetolecarbamide, 

OEt-C6H4-NH-CONH2, 

p-anisolecarbamide,  OMe#C6H4*NH’CO*NH2,  the  compound, 

C6H4Me-NH-CONH2, 

and  as-dimethylcarbamide,  NMe2*CO*NH2,  have  a  sweet  taste  ;  but 
s-dimethylcarbamide,  CO(NHMe)2,  and  s-p-diphenetolecarbamide, 
CO(NH*C6H4*OEt)2,  are  tasteless.  Similarly,  carbamido-jo-phenoxy- 
acetic  acid,  C02H*CH2*0*CgH4*NH*C0*NH2,  is  without  taste,  but  the 
ammonium  salt  of  tolylenedioxamic  acid,  C6H4Me(NH*C(>C02H)2,  is 
intensely  sweet.  E.  W.  W. 

Action  of  Camphor  on  the  Circulation.  E.  Seligmann  {Chem. 
Centr.,  1905,  i,  1039;  from  Arch.  exp.  Path.  Pharm.,  52,  333 — 345). 
— Camphor  in  certain  circumstances  strengthens  the  heart-beat, 
and  induces  regular  beats  in  a  surviving  heart  which  exhibits  fibril¬ 
lary  contractions.  No  certain  action  on  the  vaso-motor  mechanism 
could  be  determined.  W.  D.  H. 
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Action  of  Camphor  on  the  Frog's  Heart  poisoned  with 
Chloral  Hydrate.  A.  Bohme  ( Chern .  Gentr .,  1905,  i,  1039 — 1040  ; 
from  Arch .  exp.  Path.  Pharm .,  52,  346 — 369). — A  frog’s  heart, 
rendered  slow-beating  or  even  quiescent  with  chloral  hydrate,  is 
rendered  more  active  with  camphor.  Its  use  as  a  cardiac  stimulant 
is  recommended.  W.  D.  H. 

Physiological  Action  of  Synthetical  Substances  allied 
to  Adrenaline.  Henry  D.  Dakin  (Proc.  Physiol .  Soc.,  1905, 
xxxiv — xxxvi;  J.  Physiol.,  32.  Compare  Proc.,  1905,  21,  154). — 
Starting  from  catechol,  it  is  possible  to  prepare  a  base  with  properties 
similar  to  those  of  adrenaline.  The  stages  are  given  in  the  following 
formulae,  the  details  being  reserved  for  a  later  communication  : 

OH  OH 

/NOH  CHgCl'CO;H  /\0H 

v  poci^  y 

CO 

CH2C1 

The  formula  of  the  final  product,  which  is  Jowett’s  for  adrenaline, 
is  given  provisionally,  for  there  are  certain  differences  between  the 
new  base  and  adrenaline;  for  instance,  the  synthetical  base  is  optically 
inactive  ;  its  salts,  however,  show  all  the  reactions  of  those  of 
adrenaline,  and  its  physiological  activity  is  as  great ;  less  than  a 
millionth  of  a  gram  will  raise  the  blood-pressure.  The  intermediate 
ketone  (Friedmann’s  adrenalone)  is  not  much  more  powerful  physio¬ 
logically  than  the  chloroacetyl  catechol  from  which  it  is  prepared. 

A  number  of  allied  substances  have  been  prepared  which  may  be 
grouped  chemically  as  follows  : 

I.  The  simplest  member  of  the  series  C6H3(OH)2*CO'CH2*NH2. 

IT.  Derivatives  of  the  type  CcH3(OH)2,CO*CH2,NHH. 

(a)  Where  It  is  an  aliphatic  group. 

(b)  Where  It  is  a  mixed  group,  like  benzyl. 

(c)  Where  R  is  aromatic,  like  phenyl. 

III.  Derivatives  of  the  type  C6H3(OH)2,CO*CH2#NR2. 

IV.  Derivatives  of  the  type  C6H3(OH)2*CO*CH2*NR3’OH. 

Substances  in  classes  I  and  II a  produce  a  marked  rise  of  blood- 

pressure  in  doses  of  about  1  mg.  per  kilo,  of  body-weight,  and  on 
reduction  yield  bases  with  the  activity  approximately  of  adrenaline. 

Class  116  stands  both  chemically  and  physiologically  between  these 
and  those  in  class  lie.  The  latter  cause  fall  of  pressure,  which  may 
be  followed  by  a  slight  rise.  The  di-alkyl  bases  (Class  III)  have  a 
smaller  action  than  those  in  class  II a ;  their  reduction  products, 
however,  are  very  active.  Only  two  members  of  class  IV  have  been 
examined,  the  trimethyl  compound,  which  is  very  active,  and  the 
phenyldimethyl  compound,  which  is  inactive. 

Catechol  itself,  in  doses  of  2  mg.  per  kilo.,  causes  a  distinct  rise  in 
blood-pressure  ;  the  same  is  true  for  many  of  its  simple  derivatives 
and  homologues,  for  instance,  protocatechuic  acid,  pyrogallol,  &c. 
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Substances  in  which  the  hydrogen  of  the  phenol  groups  is  replaced 
are  inactive.  W.  D.  H. 

Corydalis  Alkaloids.  Johannes  Gadamer  (Arch.  Pharm .,  1905, 
243,  147 — 154). — The  physiological  action  of  these  alkaloids  has  been 
studied  by  Hans  Meyer  and  Peters  (Peters,  Inciug.  Diss .,  Marburg, 
1904).  With  the  exception  of  corytuberine,  they  all  produce,  in 
frogs,  a  narcosis  like  that  brought  about  by  morphine,  and  have  a 
prejudicial  effect  on  the  action  of  the  heart.  It  is  possible  that  bulbo- 
capnine  may  find  an  application  as  a  narcotic  in  vivisection  and  in 
veterinary  practice,  in  the  case  of  animals  which  are  stimulated  by 
morphine.  In  other  respects,  the  alkaloids  in  question  fall  into  three 
groups  corresponding  with  their  chemical  differences  (Abstr.,  1902,  i, 
307)  ;  those  of  the  corydaline  group  produce  paralysis  of  the  spinal 
cord  ;  those  of  the  corycavine  group  stimulate  the  motor  centres ;  and 
those  of  the  bulbocapnine  group  cause  an  increased  reflex  action,  at 
any  rate  in  frogs.  C.  P.  B. 

Fibrin  Ferments  in  Snake  Venom.  Charles  J.  Martin 
(J.  Physiol .,  1905,  32,  207 — 215). — The  venom  of  various  snakes 
produces  clotting  in  oxalate  plasma,  citrate  plasma,  fluoride  plasma, 
magnesium  sulphate  plasma,  hydrocele  fluid,  and  solutions  of  fibrinogen. 
Hence  the  venom  contains  actual  fibrin  ferment ;  the  ferment  is  not 
used  up  in  the  process,  but  the  serum  after  clotting  is  still  active  in 
promoting  coagulation  ;  the  ferment,  however,  if  this  is  repeated  often, 
gradually  disappears  from  adsorption  by  the  successive  crops  of  fibrin. 
The  small  quantity  of  venom  necessary  to  cause  clotting  is  remarkable  ; 
the  figures  given  show  that  this  varies  in  different  snake- venoms. 
The  ferment  is  destroyed  at  75°,  and  dialyses  slightly.  The  ferments, 
however,  are  not  identical.  The  serum  of  a  horse  immunised  against 
one  venom  contains  an  anti-ferment  against  the  clotting  ferment  in 
that  venom,  but  not  necessarily  in  other  venoms.  A  very  simple 
time-relationship  was  found  in  investigating  the  velocity  of  reaction, 
namely,  that  amount  of  ferment  and  coagulation  tissue  are  inversely 
proportional.  W.  D.  H. 

Spear  Poison  of  the  Cameroons.  Ludwig  Brieger  and 
M.  Krause  (Chem.  Centr 1905,  i,  1171 — 1172;  from  Zeit.  exp.  Path . 
Titer .,  1,  93 — 97). — The  spears  used  in  elephant  hunting  are  covered 
with  a  poison  obtained  from  the  wood  of  a  Strophanthus-like  tree  by 
trituration.  Fifty  grams  of  the  raw  material  yielded  about  4  grams 
of  a  pure  crystalline  poison.  This  is  a  heart  poison,  resembling 
digitalin,  and  appears  to  be  identical  with  strophantin. 

W.  D.  H. 

The  Munchi-arrow  Poison.  Alfred  Frohlich  (J.  Physiol.,  1905, 
32,  319 — 326). — The  poison  was  obtained  from  arrows  from  Northern 
Nigeria.  The  toxic  principle  belongs  probably  to  the  class  of  resinous 
acids.  No  alkaloid  reaction  could  be  obtained,  no  crystals  formed,  and 
the  poison,  unlike  nearly  all  alkaloids,  was  insoluble  in  water.  The 
symptoms  are  mainly  paralytic,  the  heart  being  affected  before  the 
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skeletal  muscles.  Rigor  mortis  sets  in  early.  This  points  to  an  action 
of  the  poison  on  the  muscle  proteids,  but  the  attempts  made  to 
determine  the  uature  of  the  alteration  gave  no  positive  results. 

W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Decomposition  of  Calcium  Cyanamide.  F.  Lohnis  ( Centr . 
Baht.  Par.,  1905,  ii,  14,  389 — 400). — Experiments  with  twelve  micro¬ 
organisms  showed  that  nearlyall  of  them,  especially  Bacterium  Kirchneri , 
B.  lipsiense,  Bacillus  megatherium ,  and  B.  vulgare  var.  Zopfii,  liberate 
ammonia  from  calcium  cyanamide  at  the  ordinary  temperature. 
Aeration  had  no  essential  effect  on  the  process.  Of  the  various 
organisms  employed,  only  B.  Kirchneri  has  the  power  of  producing 
ammonia  from  urea. 

Urobacillus  Leubei  and  Planosarcina  urece  both  liberate  ammonia  from 
calcium  cyanamide  ;  Urobacillus  Pasteuri  had  very  little  effect. 

N.  H.  J.  M. 

Influence  of  Different  Sugar  Solutions  on  the  Temperatures 
at  which  Various  Yeasts  are  killed.  F.  W.  Tullo  (Chem.  Centr., 
1905,  i,  1176—1177  ;  from  Woch.  Brauerei,  22,  155— 160).— The 
temperature  at  which  yeast  is  killed  was  found  to  be  55°  (for  5  minutes) 
in  solutions  of  dextrose,  lsevulose,  galactose,  rhamnose,  maltose,  lactose, 
and  sucrose,  and  in  water  alone.  Jn  experiments  made  somewhat 
below  the  maximum  temperature,  it  was  found  that  when  heated  for  a 
long  time,  fermentable  sugars  are  on  the  whole  more  unfavourable  than 
non- fermentable  sugars  and  water  alone.  N.  H.  J.  M. 

Heliotropism  indirectly  caused  by  Radium.  Hans  Molisch 
{Chem.  Centr.,  1905,  i,  1033 — 1034  ;  from  Ber.  dent.  bot.  Ges 23,  2 — 8. 
Compare  Dixon  and  Wigham,  Sci.  Proc.  Roy.  Dublin  Soc.,  10,  ii, 
No.  19,  and  Koernicke,  Ber.  deut.  bot.  Ges.,  22,  155). — Experiments  on 
various  plants  have  shown  that  although  a  radium  preparation  alone 
does  not  cause  heliotropism,  a  mixture  of  a  radium  salt  with  zinc  blende 
is  very  active  in  this  respect.  The  effect  must  therefore  be  due  to  the 
light  emitted  by  the  phosphorescent  blende  and  not  to  the  radium  rays. 
The  seedlings  require  to  be  placed  within  2 — 3  cm.  of  the  tube  con¬ 
taining  the  blende.  The  fact  that  whilst  the  experiments  with  lentils, 
peas,  and  vetches  succeeded  in  the  laboratory,  similar  experiments  in  a 
forcing  house  failed,  is  attributed  to  the  presence  of  traces  of  coal  gas 
and  other  impurities  in  the  air  of  the  former.  These  traces  of  poison 
affect  the  sensitiveness  of  the  plant  in  such  a  way  that  the  effect  of 
gravity  is  modified  or  counteracted  whilst  the  sensitiveness  of  the  plant 
to  light  is  not  affected.  E.  W.  W, 
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Desiccation  of  Plants  and  Vegetable  Tissues.  Marcellin 
Berthelot  (Ann.  Chim.  Phys.,  1905,  [viii],  4,  488 — 490,  490 — 505, 
506 — 519,  520 — 538,  538 — 552). — This  series  of  papers  gives  in  greater 
detail  results  already  published  (this  vol.,  ii,  50—51,  111). 

T.  A.  H. 

Influence  of  Different  Amounts  of  Soil  on  the  Development 
of  Plants.  Otto  Lemmermann  (J.  Landw .,  1905,  53,  173 — 177. 
Compare  Abstr.,  1904,  ii,  76). — The  conclusion  is  drawn  that  it  is  not 
the  space  at  the  disposal  of  plants  grown  in  pots  which  causes  diminished 
growth,  but  the  nutritive  conditions  due  to  the  volume  of  soil,  the 
amount  of  water  being  frequently  the  most  important  factor. 

N.  H.  J.  M. 

Effects  of  Ammonium  Salts  on  the  Assimilation  of  Phos¬ 
phoric  Acid  by  Higher  Plants.  Dmitri  N.  Prianischnikoff  ( Chem . 
Centr.y  1905,  i,  1045;  from  Ber .  deut.  hot.  Ges.,  22,  8 — 17.  Compare 
Abstr.,  1902,  ii,  169). — Substitution  of  sodium  nitrate  for  calcium 
nitrate  increased  the  alkalinity  at  the  end  of  the  experiment  and  in 
some  cases  (buckwheat)  diminished  the  yield.  With  ammonium  nitrate, 
the  reaction  was  neutral;  with  ammonium  sulphate,  distinctly  acid.  The 
action  of  crude  phosphates  is  increased  by  ammonium  nitrate,  but 
diminished  by  ammonium  sulphate.  1ST.  H.  J.  M. 

Composition  of  Lemon  Juice.  Adolf  Beythien  and  Paul 
Bohrisch  (Zeit.  Nahr.  Genussm .,  1905,  9,  449 — 464). — The  results  of 
the  analyses  of  about  70  samples  of  lemon  juice  are  given  in  tabular 
form,  the  quantities  of  extract,  citric  acid,  invert  sugar,  ash,  alkalinity 
of  ash,  nitrogen,  phosphoric  acid,  and  alcohol  in  the  various  juices 
being  recorded.  W.  P.  S. 

The  Exudation  of  Resins.  Alexander  Tschirch  (Arch.  Phcirm 
1905,  243,  81 — 98.  Compare  Moeller,  Zeit.  allg,  osterr.  Apoth.-Ver ., 
1896,  34). — By  wounding  a  number  of  trees,  both  gymnosperms  and 
angiosperms,  it  has  been  shown  that  the  primary  exudation  of  resin 
from  secretory  vessels,  when  such  are  present,  is  never  large  in 
amount ;  to  this  source,  mastic,  sandarac,  and  Strasburg  turpentine 
are  due.  After  a  while,  a  much  more  copious  secondary  exudation  sets 
in,  and  lasts  for  some  time,  until  the  wound  is  closed  over.  Under 
the  stimulus  of  the  wound,  a  formation  of  pathological  new  wood  takes 
place,  and  it  is  in  this  that  the  resin  canals  are  formed.  C.  P.  B. 

Arrow  Poison  of  the  Lukarets.  A.  Sapin  (J.  Phcirm.  Chim., 
1905,  [vi],  397 — 398). — The  dried  poison  contains  47  percent,  of  a 
pure  resin,  41  per  cent,  of  vegetable  debris,  and  12  per  cent,  of  ash. 
It  appears  to  be  the  sap  of  Euphorbium.  G.  D.  L. 

Seedling  Diseases  of  Sugar-beet  and  Mangolds.  Lorenz 
Hiltner  and  L.  Peters  (Chem.  Centr.,  1905,  i,  1043 — 1044  ;  from  Arb. 
biol.  Abt.  k.  Ges.  Amt.,  iv,  3;  and  Zeit.  Ver.  Rubenzucherind ,  1905, 
165 — 169). — In  pot  experiments,  it  was  found  that  treatment  with 
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copper,  calcium,  and  mercuric  chloride  preparations  was  suitable  in  the 
case  of  unhealthy  soils,  but  not  much  effect  was  observed  in  field 
experiments.  In  view  of  the  importance  of  oxalates  and  similar 
compounds  in  connection  with  the  occurrence  of  disease,  it  seems 
probable  that  treatment  of  the  seed  with  calcium  carbonate  may  be  of 
use.  N.  H.  J.  M. 

Deli  Tobacco.  D.  J.  Hissink  (J.  Landw .,  1905,  53,  135 — 172). 

* — Results  of  manurial  experiments  with  tobacco  made  at  Deli 
(Sumatra).  Analyses  of  the  ash  and  determinations  of  the  nitrogen 
in  different  forms  are  given.  N.  H.  J.  M. 

Feeding  with  Calcium  Phosphate.  Max  Passon  (J.  Landw. , 
1905,  53,  115 — 134.  Compare  Abstr.,  1903,  ii,  240,  and  this  vol., 
ii,  265). — Addition  of  calcium  phosphate  to  food  is  desirable  in  the 
case  of  potatoes  and  other  foods  poor  in  calcium  phosphate  and  acid 
foods,  or  foods  having  an  acid  ash. 

Feeding  cows  with  calcium  phosphate  results  in  milk  somewhat 
richer  in  phosphoric  acid,  and  therefore  better  for  calves.  When 
given  to  cows  about  to  calve,  it  has  no  effect  on  the  bone  development 
of  the  calf. 

Deficiency  of  calcium  phosphate  in  fodder  may  occur  in  dry  summers 
when  the  plants  may  be  unable  to  take  up  sufficient  phosphoric  acid 
from  the  soil.  In  such  cases,  calcium  phosphate  should  be  added  in 
good  time  to  the  food.  Precipitated  calcium  phosphate  is  the  most 
suitable  preparation.  Other  earthy  phosphates  are  unsuitable. 

N.  H.  J.  M. 
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Analytical  Chemistry. 


The  Question  of  Uniform  Standardising  Substances  for 
Volumetric  Solutions.  S.  P.  L.  Sorensen  (Zeit.  anal .  Chem 
1905,  44,  141  — 155). — This  question  has  been  the  subject  of  discus¬ 
sion  at  the  last  three  International  Congresses  for  Applied  Chemistry, 
with  the  special  object  of  establishing  normal  methods  to  be  adopkd 
in  disputable  cases.  The  opinions  expressed  on  this  matter  have  been 
extremely  discordant.  The  author  directs  attention  to  the  difference 
between  the  selection  of  an  appropriate  substance  for  a  standard, 
which  choice  has  only  to  be  made  once  for  all,  and  the  examination  of 
the  particular  specimen  of  that  substance,  as  regards  its  purity,  and 
especially  its  freedom  from  adventitious  moisture,  which  has  to  be 
undertaken  every  time  it  is  employed.  He  rejects  entirely  the  view 
put  forward  by  Wagner  that  the  attainment  of  concordant  results 
when  using  two  or  more  standardising  substances  for  the  same  solution 
is  a  proof  of  the  correctness  of  those  results,  and  depends  rather  on 
the  careful  qualitative  examination  of  the  selected  substance  in  cir¬ 
cumstances  which  ensure  a  certainty  as  to  the  quantitative  limit  to 
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the  sensitiveness  of  the  tests,  and  he  insists  on  the  necessity  of  these 
tests  being  of  sufficient  delicacy  to  render  negligible  any  errors  which 
might  result  from  their  failure  to  detect  impurities.  M.  J.  S. 

Use  of  Sodium  Carbonate  and  Sodium  Oxalate  as  the 
Standard  Substances  in  Aeidimetry.  S.  P.  L.  Sorensen  and 
A.  C.  Andersen  (Zeit.  anal.  Chem.,  1905,  44,  156 — 184). — In  the 
course  of  researches  undertaken  for  the  5th  International  Congress 
for  Applied  Chemistry,  Lunge  concluded  that  sodium  carbonate  is  to 
be  preferred  to  all  other  substances  for  standardising  an  acid.  Whilst 
placing  second  in  order  of  merit  the  author's  special  anhydrous 
sodium  oxalate  (Abstr.,  1903,  ii,  684,  750),  which  he  found  to  give 
results  1  per  mille  higher  than  those  with  the  carbonate,  he  rejects 
it  on  account  of  the  greater  skill  requisite  for  its  use.  The  authors 
show  that,  provided  the  oxalate  is  decomposed  by  the  heat  of  a  spirit 
flame  (to  exclude  sulphur),  no  special  care  is  necessary  to  obtain 
absolutely  concordant  results.  They  find  that  at  no  temperature  is  it 
possible  to  dry  sodium  carbonate  completely  without  a  loss  of  carbon 
dioxide,  but  that  provided  the  amount  of  sodium  hydroxide  in  a 
sample  is  estimated,  and  the  corresponding  loss  of  weight  allowed  for, 
the  results  agree  with  those  given  by  the  oxalate  much  more  closely  than 
was  found  by  Lunge.  Since  Lunge  preferred  methyl-orange  to  phenol¬ 
phthalein,  the  author  has  instituted  a  special  comparison  of  the  results 
yielded  by  the  two  indicators,  and  finds  that  in  a  solution  feebly  acid 
to  phenolphthalein  and  free  from  carbonic  acid,  methyl-orange  gives  a 
yellow  colour,  and  that  a  noteworthy  addition  of  acid  is  necessary  to 
obtain  the  transition  tint,  but  that  if,  instead  of  adding  acid,  the  yellow 
solution  is  saturated  with  carbon  dioxide,  the  colour  changes  to  a  bright 
red,  and  an  addition  of  alkali  is  required  to  produce  the  transition 
tint.  Methyl-orange,  therefore,  does  not  in  any  case  give  the  same 
result  as  phenolphthalein,  and  since  it  is  not  indifferent  to  carbonic 
acid  its  use  presents  no  advantages  where  accurate  work  is  wanted. 

M.  J.  S. 

Sodium  Hydrogen  Carbonate  in  Iodometry.  William  A. 
Puckner  {Chem.  Centr .,  1905,  i,  1186 — 1187 ;  from  Amer.  Pharm. 
Gesell. ,  1905,  1 — 9). — The  author  calls  attention  to  the  fact  that  under 
certain  conditions  iodine  acts  on  sodium  hydrogen  carbonate  and  that 
in  consequence  an  error  may  be  introduced  into  iodometric  analyses. 

If,  however,  the  solution  contains  less  than  1  gram  of  sodium 
hydrogen  carbonate  in  100  c.c.  and  is  also  charged  with  carbon  dioxide, 
no  iodine  will  be  absorbed.  L.  de  K. 

Detection  of  Hydrogen  Peroxide  in  Milk.  Franz  Utz 
(Milchw.  Zentr.,  1905,  1,  175 — 178). — Hydrogen  peroxide  can  be 
detected  in  milk  which  has  been  boiled  before  being  preserved  for  a 
much  longer  time  than  in  raw  milk,  the  enzymes  in  the  latter  quickly 
destroying  the  peroxide.  Temperature  also  has  a  considerable  influence 
on  the  rapidity  of  the  disappearance  of  the  hydrogen  peroxide.  Milk 
containing  2  per  cent,  of  a  3  per  cent,  hj  drogen  peroxide  solution,  after 
being  kept  at  a  temperature  of  12 — 15°  for  4  hours,  still  gives  a  strong 
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reaction  with  the  titanic  and  vanadic  acid  tests  (Abstr.,  1903,  ii,  449), 
whilst  milk  containing  the  same  quantity  of  peroxide,  when  kept  at  a 
temperature  of  37*5°,  ceases  to  give  a  reaction  after  3  hours. 

W.  P.  S. 

Neumann’s  Method  of  estimating  Chlorides.  W.  Legge 
Symes  (J.  Physiol .,  1905,  32,  221 — 224). — With  some  modifications, 
Neumann’s  method  is  found  to  be  convenient  and  accurate  when  direct 
titration  is  difficult,  as  in  the  blood.  With  appropriate  adjustment  of 
the  acid  mixture,  neither  hydrocyanic  nor  nitrous  acid  is  found  in  the 
distillate.  The  distillate,  being  colourless,  can  be  titrated  directly. 

W.  D.  EL 

Estimation  of  Perchlorates  and  Chlorates  in  Salpetre. 

D.  Tschernobeeff  ( Chem .  Zeit.,  1905,  29,  442 — 443). — A  favourable 
criticism  of  Lemaitre’s  process  for  the  estimation  of  perchlorates 
in  nitre  (Abstr.,  1904,  ii,  587)  and  also  of  Hendrixson’s  process  for 
the  estimation  of  chlorates  in  the  presence  of  perchlorates  (Abstr., 
1904,  ii,  679).  L.  de  K. 

Reduction  of  Chlorates,  Bromates,  and  Iodates  with  a  view 
to  the  Estimation  of  the  Halogens.  Paul  Jannasch  and  A.  Jahn 
(Ber.,  1905,  38,  1576—1589.  Compare  Schlotter,  Abstr.,  1904,  ii, 
146,  167  ;  Roberto  and  Roncali,  Abstr.,  1904,  ii,  773). — Details  are 
given  of  the  estimation  of  chlorine,  bromine,  and  iodine  in  chlorates, 
bromates,  and  iodates  by  reduction  with  various  reagents  and 
precipitation  with  silver  nitrate.  Potassium  chlorate  and  bromate  are 
reduced  quantitatively  by  concentrated  nitric  acid  at  275°  under 
pressure,  by  fuming  nitric  acid  at  the  laboratory  temperature  or 
under  cooling,  or  by  hydrogen  peroxide  in  dilute  nitric  acid  solution. 
The  iodate  must  be  heated  with  fuming  nitric  acid  and  silver  nitrate 
under  pressure  at  340°.  Potassium  bromate  and  iodate  are  reduced  by 
formic  acid  or  by  hydrazine  sulphate  in  alkaline  solution ;  in  acid 
solution,  the  latter  reagent  forms  azoimide.  Potassium  chlorate  is 
reduced  when  heated  with  dextrose  and  acetic  acid  at  200°  under 
pressure,  but  only  incompletely  by  acetaldehyde.  Hydroxylamine 
sulphate  or  acetate  is  the  most  convenient  reagent  for  the  quantitative 
reduction  of  chlorates  in  dilute  nitric  acid,  or  of  bromates  or  iodates  in 
alkaline  solution.  G.  Y. 

Detection  of  Bromine  in  the  presence  of  much  Iodine. 

H.  Cormimbceuf  (Ann.  Chim.  anal.,  1905,  10,  145 — 146). — Soluble 
iodides,  after  having  been  neutralised  if  necessary,  are  mixed  with 
excess  of  ferric  chloride,  which  precipitates  the  iodine  as  a  black  powder, 
which  is  then  removed  by  filtration.  rThe  little  iodine  still  in  solution 
is  boiled  off  and  the  iron  is  precipitated  by  aqueous  sodium  hydroxide. 
The  filtrate  is  carefully  neutralised  with  dilute  sulphuric  acid,  a 
crystal  of  potassium  chlorate  and  a  little  chloroform  are  added,  and 
then  a  few  drops  of  strong  sulphuric  acid.  This  liberates  any  bromine, 
which  dissolves  with  its  characteristic  colour  in  the  chloroform. 
Free  iodine  is  first  converted  into  an  iodide  by  digestion  with  water  and 
an  excess  of  reduced  iron,  L.  de  K. 
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Free  Iodine  in  Alkaline  Solutions.  Charles  M.  Van 
Deventer  (Ghem.  Centr .,  1905,  i,  990  ;  from  Chem .  Weekblad ,  2, 
135 — 137.  Compare  Pechard,  Abstr.,  1899,  ii,  593). — The  quantity  of 
free  iodine  in  alkaline  liquors  has  been  determined  by  comparing  the 
colour  imparted  to  chloroform  with  that  similarly  obtained  from  a 
known  quantity  of  iodine  dissolved  in  a  solution  of  potassium  iodide. 
When  a  solution  of  0*32  mg.  of  iodine  and  1  gram  of  potassium  iodide 
is  shaken  with  12  c.c.  of  chloroform,  the  latter  is  just  perceptibly 
coloured.  Pechard1  s  minimum  has  been  found  to  be  much  too  high  ; 
0*5  gram  of  iodine  dissolved  in  a  solution  of  0*4  of  potassium  hydroxide 
in  12  c.c.  contained  about  1  mg.  of  free  iodine.  E.  W.  W. 

Iodic  Acid  as  an  Oxidising  Reagent.  Erwin  Rupp  {Arch. 
Pharm .,  1905,  243,  [ii],  98 — 104). — The  author  has  attempted  to 
utilise  the  energetic  oxidising  power  of  iodic  acid  for  the  volumetric 
estimation  of  arsenious  acid  aod  potassium  thiocyanate.  The  iodine 
liberated  on  adding  a  mixture  of  potassium  iodate  and  sulphuric  acid 
was  expelled  by  warming,  and  the  amount  of  unaltered  iodic  acid 
estimated  as  usual.  Owing,  however,  to  secondary  reactions,  the 
results  were  a  failure. 

In  the  case  of  formic  acid,  no  secondary  reactions  occur.  The  action 
is,  however,  very  slow,  and  must  be  assisted  by  heating  for  some  time 
on  the  water-bath  in  a  closed  flask.  L.  de  K. 

Separation  of  Hydrofluoric  and  Sulphuric  Acids.  Richard 
Ehrenfeld  (Chem.  Zeit.f  1905,  29,  440 — 442). — The  method  is  briefly 
as  follows.  The  two  acids  are  converted  as  usual  into  barium  salts 
and  weighed.  The  mixture  is  then  treated  for  an  hour  with  a 
standard  solution  of  calcium  dichromate  and  some  hydrochloric  acid  ; 
this  dissolves  the  fluoride  and  leaves  the  sulphate,  which  may  then  be 
weighed  by  way  of  control.  The  filtrate  is  rendered  ammoniacal, 
which  causes  a  separation  of  barium  chromate,  and  the  excess  of 
chromate  is  then  estimated  iodometrically.  The  difference  in  chromate 
represents  the  barium  fluoride.  L.  de  K. 

Preparation  of  Standard  Solutions  of  Sulphuric  Acid. 

Barker  North  and  W.  Blakey  (J.  Soc.  Chem.  Ind .,  1905,  24, 
395 — 397).  —  For  standardising  solutions  of  sulphuric  acid,  the  authors 
use  pure  sodium  hydrogen  carbonate.  The  latter  is  prepared  by  wash¬ 
ing  ordinary  sodium  hydrogen  carbonate  with  water  until  free  from 
chlorides.  It  is  then  dried  on  porous  plates  at  the  ordinary  tempera¬ 
ture,  and  afterwards  powdered  and  placed  in  a  moist  atmosphere  of 
carbon  dioxide  for  several  hours.  When  free  from  normal  carbonate, 
the  salt  is  dried  over  sulphuric  acid  or  in  a  vacuum  over  phosphoric 
oxide.  Normal  carbonate  cannot  be  detected  in  the  dry  product.  The 
use  of  sodium  hydrogen  carbonate  thus  prepared  gives  results  closely 
agreeing  with  those  obtained  by  the  gravimetric  (barium  sulphate) 
method,  but  about  2  per  cent,  higher  than  the  results  yielded  by 
Marshall's  method  of  determining  the  strength  of  the  acid  from  its 
specific  gravity.  W.  P.  S. 
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Volumetric  Estimation  of  Ammonium  Salts  with  Sodium 
Hypobromite.  Erwin  Rupp  and  E.  Rossler  (Arch.  Pharrn .,  1905, 
243,  104 — 114). — According  to  Mohr,  the  indirect  titration  of  ammo¬ 
nium  salts  with  sodium  hypobromite  gives  untrustworthy  results. 
The  authors  state  that  it  is  quite  possible  to  obtain  correct  results  by 
avoiding  excess  of  alkali.  They  operate  as  follows  :  about  0*05  gram 
of  the  ammonium  salt,  dissolved  in  10  c.c.  of  water,  is  slowly  poured 
into  a  hypobromite  solution  diluted  to  50 — 70  c,c.  The  amount 
of  hypobromite  should  be  such  that  about  one-half  or  one-third  should 
remain  undecomposed.  After  5  — 10  minutes,  another  50  c.c.  of  water 
are  added,  then  a  sufficiency  of  dilute  hydrochloric  acid,  and  then 
at  once  potassium  iodide.  After  two  minutes,  the  liberated  iodine  is 
titrated  with  starch  as  indicator.  In  a  successful  test,  the  titrated 
liquid  should  not  turn  blue  again  for  a  few  minutes.  When  dealing 
with  free  ammonia,  this  should  be  carefully  neutralised. 

The  bromine  solution  must  be  made  by  dissolving  10  grams  of 
sodium  hydroxide  in  500  c.c.  of  water  and  adding  17  grams  of  bromine. 
It  must  be  standardised  in  the  usual  way  with  potassium  iodide  and  is 
fairly  permanent.  L.  de  K. 

Gravimetric  Estimation  of  Nitric  Acid  by  means  of  Nitron 
[1  :  4-Diphenyl-3  :5-mcfoanilodibydrotriazole].  Alexander  Gut- 
bier  (Zeit.  angew.  Chem .,  1905,  18,  494 — 499). — An  investigation  of 
Busch's  “  nitron  ”  process  (this  vol.,  i,  307 ;  ii,  282).  Eighty  c.c.  of 
the  nitrate  solution  containing  about  0T5  gram  of  the  nitrate  are 
mixed  with  12  drops  of  dilute  sulphuric  acid  and  heated  to  boiling, 
when  12 — 15  c.c.  of  a  10  per  cent,  solution  of  nitron  in  5  per  cent, 
acetic  acid  are  added.  When  cold,  the  beaker  is  placed  in  iced  water, 
and  after  an  hour  the  precipitate  is  collected  at  the  pump  on  a  weighed 
Neubauer  platinum  crucible,  and  then  washed  with  10  c.c.  of  water, 
using  1  c.c.  at  a  time.  After  drying  at  105 — 110°,  the  precipitate  is 
weighed.  One  part  of  nitron-nitrate  =  0*1653  part  of  NOs.  The 
process  is  recommended  for  the  assay  of  commercial  nitrates. 

L.  de  K. 

Estimation  of  Nitric  Acid  in  Water.  Max  Busch  (Zeit.  Nahr. 
Genussm.,  1905,  9,  464 — 468). — One  hundred  c.c.  of  the  water  are 
heated  nearly  to  boiling,  and  10  drops  of  dilute  sulphuric  acid  and 
10 — 12  c.c.  of  10  per  cent,  “nitron”  acetate  (Abstr.,  1905,  ii,  282) 
solution  are  added.  The  mixture  is  then  placed  in  ice- water  for 
2  hours,  and  the  crystals  which  form  are  afterwards  collected  on  a 
tared  asbestos  filter.  Any  crystals  remaining  in  the  precipitation 
vessel  are  rinsed  on  to  the  filter  with  a  portion  of  the  filtrate.  The  filter 
and  crystals  are  washed  with  3  or  4  sipall  quantities  of  ice- water, 
using  not  more  than  10  c.c.  altogether,  dried  at  105°  for  1  hour,  and 
weighed.  The  weight  of  the  crystals  multiplied  by  0*168  gives  the 
quantity  of  nitric  acid  (HN03)  present. 

A  preliminary  test  may  be  made  by  treating  5  c.c.  of  the  water  with 
1  drop  of  dilute  sulphuric  acid  and  6  drops  of  the  “  nitron  ”  solution. 
Should  no  crystals  be  obtained  within  1  hour,  the  water  contains  less 
than  0*025  gram  of  nitric  acid  per  litre.  The  reagent  is  best  prepared 
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by  dissolving  the  base  in  5  per  cent,  acetic  acid,  warming  the  solution, 
and  filtering  off  any  insoluble  matter.  W.  P.  S. 

Titration  of  Phosphoric  Acid.  Ottokar  J.  Hlavnicka  ( Zeit . 
angew.  Chem.,  1905,  18,  655 — 656). — A  reply  to  Raschig  (this  vol.,  ii, 
284).  The  author  uses  a  slightly  different  process  originated  by 
Hundeshagen.  The  magnesium  precipitate  obtained  in  due  course  is 
washed  on  a  hardened  filter  with  a  2*5  per  cent,  solution  of  ammonia, 
and  then  with  alcohol  until  free  from  alkali.  It  is  removed  from 
the  filter  by  means  of  a  wash-bottle,  using  about  200  c.c.  of  water,  and 
titrated  in  a  porcelain  dish  by  first  adding  an  excess  of  3/ 10  A  hydro¬ 
chloric  acid,  and  then  working  back  with  3/ 10 A  sodium  hydroxide. 
Five  drops  of  a  solution  of  methyl-orange  (1  :  1000)  serve  as  indicator. 
One  c.c.  of  the  acid  — 0*01065  gram  of  P2Or>,  or  0*0060  gram  of  MgO. 

L.  DE  K. 

Pemberton’s  Method  for  the  Estimation  of  Phosphoric  Acid. 

D.  J.  Hissink  and  H.  van  der  Waerden  (Chem.  Centr.,  1905,  i, 
1188 — 1189  ;  from  Chem.  Weekhl .,  1905,  2,  179 — 184). — This  method 
is  applied  by  the  authors  to  the  estimation  of  phosphoric  acid  soluble 
in  water  in  manures  as  follows  :  20  grams  of  the  sample  are  shaken 
with  900  c.c.  of  water  for  30  minutes  and  diluted  to  1  litre.  To  5  c.c. 
of  the  filtrate  are  added  10  c.c.  of  nitric  acid,  15  c.c.  of  ammonium 
nitrate  solution,  and  25  c.c.  of  water  containing  25  mg.  of  sulphuric 
acid.  The  precipitate  obtained  on  treating  this  solution  with 
Pemberton’s  molybdate  reagent  (10  +  5)  has  the  composition 
(NH4)3P04,1  2*65Mo03,  and  is  neutralised  by  24*3  mols,  of  sodium 
hydroxide.  L.  de  K. 

Estimation  of  Phosphoric  Acid  in  Thomas  Slag.  F.  West- 
hausser  (Zeit.  anal.  Chem.,  1905,  44,  187 — 191). — Certain  varieties  of 
basic  slag  give  too  high  a  result  for  the  citrate-soluble  phosphoric  acid 
in  consequence  of  the  solution  containing  silicic  acid,  which  passes  into 
the  magnesia  precipitate.  Several  methods  have  been  proposed  for 
overcoming  this  difficulty  (compare  Bottcher,  Abstr.,  1 904,  ii,  148).  The 
author  has  made  comparative  estimations  with  four  of  these  methods, 
namely,  Bottcher’s,  Wagner’s,  Hallenser’s,  and  one  adopted  by  the 
(German)  Association  of  Agricultural  Experimental  Stations,  which 
consists  in  evaporating  the  citric  acid  extract  with  hydrochloric  acid  to 
a  syrupy  consistence  for  the  removal  of  the  silica.  All  four  methods 
gave  results  agreeing  passably,  although  Wagner’s  gave  slightly  higher 
numbers  than  the  other  three.  M.  J.  S. 

Maercker-Buhring’s  Solution,  Wagner’s  Magnesium  Citrate 
Mixture,  and  Ferrous  Citrate  Magnesium  Mixture.  Hanno 
Svoboda  (Chem.  Zeit.,  1905,  29,  453 — 456). — A  study  of  the  solvent 
action  of  these  three  solutions  on  the  glass  vessels  in  which  they  are 
stored.  The  amount  of  silica  dissolved  by  the  two  Wagner  solutions 
is  not,  however,  large  enough  to  seriously  affect  the  estimation  of 
citrate-soluble  phosphoric  acid  in  basic  slags  (compare  also  Abstr., 
1904,  ii,  147).  L.  de  K. 
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Detection  of  Certain  Acids  [Boric  and  Volatile  Organic]. 

V.  Castellana  ( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  i,  465 — 467). — 
The  author  reviews  the  methods  given  for  the  detection  of  boric  acid, 
and  gives  the  following  new  method,  which  is  based  on  a  reaction 
characteristic  of  boric  acid  alone,  and  is  able  to  reveal  mere  traces  of 
the  acid.  A  little  of  the  substance,  mixed  with  excess  of  potassium 
ethyl  sulphate,  is  heated  in  a  small  tube  closed  at  one  end,  and  the 
first  vapours  which  escape  are  ignited ;  if  boric  acid  is  present,  the 
flame  produced  is  edged  with  green.  In  the  application  of  this  method 
to  food  materials,  for  example,  milk,  the  latter  is  first  shaken  to 
distribute  any  calcium  borate  which  may  have  settled  to  the  bottom, 
and  from  5  to  10  c.c.  of  the  liquid  then  evaporated  to  dryness  ;  the 
residue  is  calcined  with  potassium  nitrate  and  the  ash  tested  as 
above. 

Potassium  ethyl  sulphate  may  also  be  used  to  detect  certain  organic 
acids,  such  as  formic,  acetic,  butyric,  valeric,  pelargonic,  oxalic, 
benzoic,  salicylic,  and  cinnamic  acids,  and  also  /?-naphthol.  The  acid 
or,  better,  one  of  its  salts  is  gently  heated  with  potassium  ethyl 
sulphate,  when  the  characteristic  odour  of  the  ethyl  ester  of  the  acid 
is  emitted.  T.  H.  P. 

Estimation  of  Carbon  and  Hydrogen  in  Organic  Compounds. 

Fritz  Pregl  ( Ber .,  1905,  38,  1434 — 1444). — The  combustion  furnace 
is  so  arranged  as  to  carry  two  tubes  side  by  side.  The  front  part  of 
each  tube  is  placed  in  an  air-jacket  kept  at  150 — 180°,  the  following 
part  is  heated  by  means  of  stationary  burners,  and  the  back  portion 
of  each  by  means  of  a  burner  working  on  a  rail,  along  which  it  is 
moved  automatically  by  means  of  clockwork.  This  clockwork  can 
be  so  arranged  that  the  movement  of  the  burner  under  the  portion  of 
the  tube  where  the  substance  to  be  analysed  is  placed  occupies  15,  50, 
100,  or  200  minutes. 

The  tube  is  partially  filled  with  copper-oxide-asbestos  obtained  by 
very  gently  heating  copper-asbestos  in  air.  This  is  kept  in  place  by  means 
of  small  pieces  of  copper  gauze,  5  cm.  long,  placed  alternately  at  right 
angles  to  one  another.  Coils  of  copper  gauze  are  placed  in  front  and 
behind  the  asbestos.  Then  follow  a  length  of  6  cm.  of  granular  lead 
peroxide,  a  plug  of  glass  wool,  the  boat,  and  lastly  the  diffusion  plug 
of  hard  glass.  The  tube  should  be  dried  before  each  combustion. 
Compounds  containing  nitrogen,  sulphur,  chlorine,  and  bromine  can  be 
analysed  in  this  way,  but  not  those  containing  iodine ;  if  this  element 
is  present,  silver-asbestos  should  be  introduced  into  the  tube. 

Wenzel’s  modification  of  the  Geissler  potash  bulbs  is  recommended. 

There  is  no  need  to  watch  the  experiment  when  the  clockwork  is 
once  set  in  motion,  provided  the  oxygen  supply  is  properly  regulated. 

J.  J.  S. 

Estimation  of  Silicon  in  50  per  cent.  Ferro-silicon.  K. 

( Cherrt .  Centr.,  1905,  i,  1190;  from  Stahl  u.  Risen ,  25,  334). — 
0‘5  gram  of  the  impalpable  powder  is  gently  fused  with  6  grams  of 
coarsely  powdered  potassium  hydroxide  for  half  an  hour  in  a  closed 
nickel  crucible  supported  by  wire  gauze.  The  heat  is  then  increased, 
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and  after  20  minutes  the  crucible  is  allowed  to  cool  and  the  fused  mass 
is  dissolved  in  hot  water.  The  silica  is  then  separated  as  usual  by 
evaporation  with  hydrochloric  acid,  &c.  L.  de  K. 

Estimation  of  Alkalis  in  Silicates  by  L.  Smith's  Method. 

Benjamin  M.  Margosciies  ( Ghem .  Zeit.,  1905,  29,  385). — A  reply  to 
Steinlen  (this  voL,  ii,  349).  L.  re  K. 

Detection  of  Sodium  Salts  [by  means  of  Potassium  Pyro- 
antimoniate].  J.  Bougault  (J.  Pharm.  Ghim .,  1905,  21,  437 — 442). 
— The  most  favourable  conditions  for  carrying  out  this  well-known 
test  are  given.  The  reagent  is  prepared  by  heating  1  gram  of  anti¬ 
mony  trichloride  with  a  mixture  consisting  of  10  c.c.  of  33  per  cent, 
potassium  hydroxide  solution  and  45  c.c.  of  hydrogen  peroxide 
(10  vols.).  After  about  5  minutes’  heating,  the  solution  is  cooled  and 
filtered.  On  adding  0'5  c.c.  of  the  filtrate  to  a  small  quantity  of  a 
solution  containing  a  sodium  salt,  a  precipitate  is  obtained.  The 
precipitation  is  favoured  by  gently  heating  the  mixture  and  then 
cooling  it.  With  0*4  mg.  of  sodium  chloride,  a  precipitate  is  obtained 
at  once.  If  potassium  or  lithium  salts  are  present  in  the  sodium  salt 
to  be  tested,  they  must  be  removed  previously.  Sulphuric  acid  must 
be  removed,  as  must  also  chlorine,  bromine,  and  iodine.  The  solution 
of  the  sodium  salt  must  be  neutral  or  alkaline  in  reaction  and  the 
sodium  should  preferably  be  present  as  tartrate.  W.  P.  S. 

Reactions  for  distinguishing  Calcite  and  Dolomite.  Stanis¬ 
laus  J.  Tiiugutt  ( Centr .  Min.,  1905,  265 — 266). — Polio  wing  on  the 
work  of  Meigen  (Absfcr.,  1901,  ii,  692),  P.  Hinden  ( Verb .  Naturforseh. 
Ges.  Basel ,  1904,  15,  201)  has  tried  the  effects  of  solutions  of  ferric 
chloride,  copper  sulphate,  lead  acetate,  and  mercuric  chloride  on 
calcite  and  dolomite.  A  fragment  of  calcite,  when  placed  in  a  10  per 
cent,  solution  of  ferric  chloride,  becomes  coated  in  1 — 2  minutes  with  a 
dark  reddish-brown  deposit  of  iron  hydroxide,  whilst  dolomite  remains 
unaltered.  In  the  present  note,  it  is  pointed  out  that  this  reaction  was 
used  in  1887  by  J.  Lemberg,  who  also,  in  1888  and  1892,  devised 
several  other  micro-chemical  colour  reactions  for  distinguishing  between 
calcite  and  dolomite.  L.  J.  S. 

New  Method  of  estimating  Magnesium  Carbonate  in  Lime¬ 
stone.  W.  P.  Koppeschaar  ( Zeit .  anal.  Ghem.,  1905,  44,  184 — 187). 
—A  large  quantity  (50  grams)  of  the  limestone  is  dissolved  in  the 
smallest  possible  excess  of  hydrochloric  acid,  and  the  greater  part  of 
the  calcium  is  precipitated  by  the  addition  of  concentrated  sulphuric 
acid.  The  whole  of  the  magnesium  then  remains  in  solution  with 
comparatively  little  calcium.  These  are  separated  in  the  filtrate  by 
the  ordinary  method,  but  the  quantity  of  magnesia  carried  down  by 
the  calcium  oxalate  is  too  small  to  require  notice.  M.  J.  S. 

Analysis  of  Bar  Copper  (Reply  to  Hampers  Criticism). 

Ernst  Murmann  (Zeit.  anal.  Ghem.,  1905,  44,  269 — 286.  Compare 
Abstr.,  1897,  ii,  346  ;  1898,  ii,  353). — Por  the  estimation  of  oxygen, 
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the  author  objects  to  the  use  of  filings  of  the  metal.  Owing  to  the 
compressive  action  of  the  file,  it  is  impossible  to  free  the  surface  from 
organic  matter  (often  unsaponifiable)  by  the  short  boiling  with  alkali 
which  alone  is  permissible.  The  sample  used  must  be  in  solid  frag¬ 
ments,  taken  either  by  sawing  or  cutting,  and  must  be  freed  from 
grease,  <kc.,  by  chloroform.  With  regard  to  the  electrolytic  estimation 
of  copper  the  author  argues  that  the  method  does  not  possess  the 
degree  of  accuracy  claimed  for  it  by  Hampe,  since  the  copper  deposited 
electrolytically  and  the  platinum  on  which  it  is  deposited  undoubtedly 
condense  weighable  but  uncertain  amounts  of  air  and  moisture.  Rose’s 
method,  if  the  temperature  of  ignition  is  restricted  to  the  neighbour¬ 
hood  of  650°,  is  of  at  least  equal  accuracy,  but  when  a  mixture  of 
hydrogen  sulphide  with  hydrogen  is  used,  it  is  necessary  to  replace  this 
by  carbon  dioxide  before  cooling,  since  at  about  200 — 250°  there  is  a 
tendency  to  the  formation  of  some  cupric  sulphide.  The  sublimation 
of  arsenic  and  antimony  from  copper  by  heating  in  hydrogen  is  com¬ 
plete  at  a  temperature  below  the  melting  point,  but  not  when  the 
copper  is  fused,  as  was  the  case  in  Hampe’s  experiments,  since  the 
diminution  of  the  surface  more  than  compensates  for  the  higher  tem¬ 
perature.  Only  a  small  fraction  of  the  lead  present  sublimes  out. 

M.  J.  S. 

Titration  of  Copper  by  Potassium  Iodide  in  presence  of 
Arsenic  :  a  Correction.  L.  Moser  ( Zeit .  anal .  Chem .,  1905,  44, 
196.  See  this  vol.,  ii,  64). — The  precipitate  which  the  author  obtained 
on  adding  sodium  pyrophosphate  to  sodium  arsenate  is  found  to  have 
been  produced  by  an  impurity  (calcium)  in  the  specimen  of  arsenate 
used.  Pure  arsenate  gives  no  precipitate  with  pyrophosphate.  This  cor¬ 
rection,  however,  in  no  way  modifies  the  author’s  method.  M.  J.  S. 

Estimation  of  Small  Quantities  of  Iron.  J.  Walter  Leather 
(J.  Soc.  Cliem.  Ind .,  1905,  24,  385 — 387). — Quantities  of  iron  too 
small  to  admit  of  the  use  of  the  ordinary  methods  may  be  determined 
by  means  of  Lovibond’s  tintometer.  The  two  colour  reactions,  the 
ferrocyanide  and  the  thiocyanate,  are  both  applicable  to  the  purpose, 
but  the  colorations  must,  within  certain  limits,  be  produced  in  the 
presence  of  a  constant  relation  of  reagent  to  iron  In  the  case  of  the 
ferrocyanide  reaction,  1  drop  of  concentrated  hydrochloric  acid  and 
1  drop  of  10  per  cent,  potassium  ferrocyanide  solution  were  added  to 
20  c.c.  of  the  iron  solution,  when  0*001  gram  of  ferric  oxide  gave  a 
coloration  equivalent  to  9  blue  +  1  yellow  +  3  red  units  of  the  tinto¬ 
meter  in  a  inch  cell.  The  use  of  the  red  units  was  necessary  as  the 
blue  glasses  were  not  so  blue  as  the  ferrocyanide  coloration.  The  thio¬ 
cyanate  reaction  appears  to  be  more  delicate  than  the  ferrocyanide  with 
minute  traces  of  iron,  as  little  as  0  00001  gram  being  determined  with 
very  considerable  accuracy.  With  this  coloration,  only  2  sets  of  glasses 
are  required,  red  and  yellow,  0  001  gram  of  iron  in  20  c.c.  being  found 
equivalent  to  21  red +  18  yellow  units  in  a  ^-inch  cell.  The  quantity 
of  thiocyanate  to  be  added  is  90  times  the  amount  of  iron  present,  or 
0*09  gram  of  potassium  thiocyanate  for  0*001  gram  of  iron.  Two 
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drops  of  saturated  potassium  thiocyanate  solution  will  contain  this 
amount.  A  drop  of  hydrochloric  acid  must  also  be  added. 

W.  P.  S. 

Separation  of  Iron  and  Aluminium  from  Manganese,  Cal¬ 
cium,  and  Magnesium  in  Asb  Analysis.  Paul  Kaschinsky  (J. 
Landw.,  1905,  53,  179 — 185). — Determinations  by  the  methods  of 
Konig  and  Tollens  of  calcium  and  phosphoric  acid  in  solutions  of 
hydrogen  disodium  phosphate  to  which  known  amounts  of  calcium 
chloride  were  added  showed  that  calcium  phosphate  may  be  precipitated 
with  the  ferric  phosphate  in  considerable  quantity  according  to  the 
amounts  of  free  acetic  acid  and  of  calcium  and  phosphoric  acid  present. 

N.  H.  J.  M. 

New  Characteristic  Reaction  of  Cobalt.  M.  Emmanuel  Pozzi- 
Escot  (Ann.  Chim.  anal.,  1905,  10,  147). — The  strongly-diluted  cobalt 
solution  is  mixed  with  a  few  drops  of  an  alcoholic  solution  of  phenyl-  or 
/?-naphthyl-thiohydantoic  acid,  and  then  with  a  drop  of  ammonia.  A 
crimson-red  coloration  is  at  once  formed.  With  stronger  solutions,  a 
reddish-brown  precipitate  is  formed.  If  nickel  is  present,  a  little  more 
ammonia  should  be  added,  which  dissolves  the  grey  nickel  precipitate  to 
a  colourless  liquid.  L.  be  K. 

New  Iodised  Compound  of  Osmium.  Eugenio  P.  Alvarez 
(i Ghem .  News,  1905,  91,  1 7 2—174). — When  a  solution  of  potassium 
iodide  strongly  acidified  with  hydrochloric  or  phosphoric  acid  is  shaken 
with  a  drop  of  an  aqueous  solution  of  osmium  peroxide,  in  the 
course  of  a  minute  or  two  a  green  osmium  hydriodide,  OsI2,2HI, 
forms.  In  the  presence  of  ether,  the  reaction  becomes  exceedingly 
delicate,  and  a  few  millionths  of  a  gram  of  osmium  may  be  detected 
by  the  green  tint  in  the  ethereal  layer.  It  is  also  produced  when 
the  osmium  solution  in  presence  of  ether  and  iodine,  dissolved  either  in 
water,  potassium  iodide,  or  hydriodic  acid,  is  treated  with  sulphurous 
acid.  It  is  soluble  in  water  and  ether,  but  insoluble  in  benzene  and 
chloroform  •  it  turns  red  in  the  air  or  when  treated  with  nitric  acid, 
but  in  solution  is  rendered  more  stable  by  the  presence  of  calcium  or 
other  such  chloride  ;  nitrites  precipitate  osmium  hydroxide  from  the 
acid  solution,  and  permanganate  and  dichromate  solutions  are  reduced 
by  it.  D.  A.  L. 

Variations  in  the  Rotatory  Power  of  Oil  of  Turpentine. 

L.  Paby  (Ann.  Chim.  anal.,  1905,  10,  146 — 147). — -The  author  sub¬ 
mitted  a  sample  of  oil  of  turpentine  to  fractional  distillation,  and 
noticed  that  each  of  the  five  fractions  had  a  rotatory  power  less 
intense  than  that  of  the  original  sample  ;  it  must,  however,  be  re¬ 
marked  that  this  particular  sample  was  acid  and  moist. 

After  a  lapse  of  four  months,  the  rotatory  power  of  the  first  four 
fractions  had,  however,  sensibly  in  reased.  It  was  noticed  that  this 
increase  may  be  induced  at  once  by  addition  of  an  equal  bulk  of  olive 
oil.  L.  de  K. 
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Estimation  of  Inspired  and  Expired  Chloroform.  Augustus  D. 
Waller  and  Bertram  J.  Collingwood  ( Proc .  Physiol .  Soc.,  1905, 
xxiv — xxviii ;  J.  Physiol ,  32). — The  estimation  of  chloroform  in  the 
expired  air  by  the  densimetric  method  is  a  more  difficult  thing  than 
in  atmospheric  air.  The  principal  corrections  to  be  made  are  for  carbon 
dioxide,  respiratory  quotient,  aqueous  vapour,  temperature,  and  pres¬ 
sure.  The  method  of  dealing  with  each  is  described.  In  high  values 
of  chloroform  absorption,  the  corrections  are  less  influential  than  in 
low  values.  W.  D.  H. 


Detection  of  Iodoform.  Willem  Stortenbeker  ( Rec .  Trav.  chim ., 
1905,  24,  66 — 68). — It  is  pointed  out  that  the  toxicological  detection 
of  iodoform  is  difficult  owing  to  the  rapidity  with  which  this  substance 
is  transformed,  probably  into  an  iodate,  in  the  animal  economy.  For 
its  isolation,  the  author  recommends  distillation  of  the  material  with 
steam,  care  being  taken  that  the  mixture  is  slightly  acid.  If  the  iodo¬ 
form  does  not  crystallise  out  of  the  distillate,  it  is  extracted  with 
ether  and  the  solvent  allowed  to  evaporate  spontaneously  in  the  dark  ; 
the  residue  is  then  recrystallised  from  acetic  acid,  since  the  latter  does 
not  dissolve  readily  the  fatty  acids  and  similar  matters  which  are 
usually  found  with  the  iodoform  in  the  distillate,  and  examined  micro¬ 
scopically.  The  red  coloration  given  by  iodoform  with  sodium 
phenoxide  is  unsatisfactory  for  the  detection  of  the  former,  since 
chloroform  and  bromoform  produce  the  same  colour.  T.  A.  H, 


Estimation  of  Sodium  Ethoxide  with  Menthone.  Carl 
Tubandt  ( Anncden ,  1905,  339,  41 — 93).— Vorlander’s  method  (Abstr., 
1903,  i,  230)  of  estimating  sodium  ethoxide  in  the  presence  of  the 
sodium  salts  of  weak  acids  has  been  investigated  more  fully.  Sodium 
ethoxide  effects  the  inversion  of  Z-menthone  into  <i-menthone  or  vice 
versd  )  the  velocity  of  the  inversion  of  ^-menthone  was  found  to  be 
proportional  to  the  concentration  of  the  sodium  ethoxide  except  in 
very  dilute  solutions.  The  velocity  is  independent  of  the  presence  of 
neutral  sodium  salts,  such  as  sodium  acetate,  bromide  and  iodide,  and 
potassium  iodide  and  the  sodium  derivative  of  dihydroresorcinol ; 
neutral  esters  are  also  without  influence.  The  presence  of  menthone 
or  menthol  has  no  effect.  Addition  of  water  or  of  benzene  diminishes 
the  velocity  of  inversion. 

(^-Menthone  behaves  in  an  exactly  similar  manner. 

Vorlander  and  Tubandt’ s  observations  ( loc .  cit.)  on  the  use  of  the 
inversion  of  menthone  as  a  means  of  estimating  the  acid  character  of 
organic  compounds  and  of  determining  the  relative  strength  of  weak 
acids  have  been  extended  ;  the  alcoholysis  of  salts  in  absolute 
alcoholic  solution  has  also  been  followed  quantitatively.  The  relations 
holding  for  hydrolysis  are  found  to  apply  to  alcoholysis,  the  amount 
of  the  decomposed  salt  being  proportional  to  the  square  root  of  the 
concentration  of  the  undecomposed  salt,  thus  K—x2j(l  -  x)V. 

The  inverting  action  of  amines  and  acids  on  ^-menthone  has  also 
been  investigated.  K.  J.  P.  O. 
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The  Inversion  of  Cane  Sugar  in  the  presence  of  Milk 
Constituents.  Francis  Watts  and  H.  A.  Tempany  ( Analyst ,  1905, 
30,  119 — 123). — In  the  analysis  of  condensed  milk,  the  authors  find 
that  the  presence  of  some  constituent  of  the  milk  exerts  a  marked 
retarding  influence  on  the  inversion  of  cane  sugar  by  citric  acid. 
Boiling  for  10  minutes  is  insufficient,  and  to  obtain  complete  inversion 
the  boiling  should  be  continued  for  at  least  40  minutes.  It  is  shown 
that  lactose  is  not  the  retarding  constituent,  and  also  that  citric  acid 
is  entirely  without  inverting  action  on  lactose  even  after  heating  for  2 
hours.  W.  P.  S. 

Laboratory  Notes  [Chloroacetic  Acids  and  their  Estimation 
and  Separation].  Johan  F.  A.  Pool  ( Cliem .  Ceutr .,  1905,  i, 
1005 — 1006  ;  from  Pkarm.  Weehblad ,  42,  165 — 168). — The  gas 
obtained  by  heating  trichloroacetic  acid  with  a  solution  of  potassium 
hydroxide  contains  carbon  monoxide. 

The  quantities  of  acetic,  chloroacetic,  dichloroacetic,  and  trichloro¬ 
acetic  acids  in  a  mixture  of  these  acids  may  be  estimated  by  the 
following  method.  The  solution  is  titrated  with  a  normal  solution  of 
potassium  hydroxide.  If  cc  —  c.c.  of  alkali  required,  Ma ,  Mm,  M<x,  and 
Mt  the  molecular  weights,  and  p ,  q ,  r ,  and  s  the  weights  of  acetic, 
chloroacetic,  dichloroacetic,  and  trichloroacetic  acids  respectively  in 
a  given  volume  of  the  solution,  then 

a^lOOOp/Ma+lQOOq/Mm+lOOOr/Md+lOOOa/Aft. 

An  equal  volume  of  the  solution  is  boiled  with  an  excess  of 
potassium  hydroxide  solution,  and  the  potassium  carbonate,  which  is 
formed  by  the  action  of  the  alkali  on  the  trichloroacetic  acid,  is  then 
estimated  by  precipitating  as  barium  carbonate  and  titrating  with 
a  normal  solution  of  acid.  If  6  =  c.c.  of  acid  required,  then 
b  =  2QQQs/Mt. 

An  equal  volume  of  the  solution  of  the  acids  is  boiled  with  an 
excess  of  lime  water.  Dichloroacetic  acid  (4  mols.)  yields  calcium 
oxalate  (2  mols.)  and  calcium  glycollate  (2  mols.).  The  calcium  salts 
are  separated  by  means  of  acetic  acid  and  the  calcium  carbonate 
obtained  from  the  oxalate  is  weighed.  If  c  =  weight  of  calcium 
carbonate,  then  c  —  100(1000r/2J/^). 

Finally  an  equal  volume  of  the  mixture  of  acids  is  boiled  with 
potassium  hydroxide  solution  in  a  reflux  apparatus  and  the  chlorides 
are  precipitated  by  silver  nitrate.  If  d  —  weight  of  silver  chloride, 
then  d  =  143 *38(1  Q0Qq/Mm  +  2000r/Md  +  S000s/Mt) ;  p,  q ,  r,  and  s  may 
be  calculated  from  the  four  equations  thus  obtained. 

Potassium  nitrite  reacts  with  chloroacetic  acid  to  form  potass¬ 
ium  chloroacetate  and  nitrous  acid.  The  chloroacetates,  however, 
do  not  behave  in  the  same  way  in  hot  aqueous  solution.  The 
non-dissociated  molecules  of  potassium  chloroacetate  react  with  a 
solution  of  potassium  nitrite,  forming  methyl  nitrite,  potassium 
chloride,  and  potassium  hydrogen  carbonate,  whilst  in  the  dissociated 
portion  the  ionic  reaction,  CH2*C1*C02’  +  'OH  =  0H*CH2’C02*  +  Cl*, 
occurs.  The  quantity  of  nitrite  cannot  therefore  be  estimated  by 
determining  the  quantity  of  chlorine  ions  formed.  The  second 
reaction  may  be  prevented,  however,  by  adding  a  concentrated 
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solution  of  a  salt  with  a  similar  ion,  such  as  potassium  sulphate  or 
potassium  nitrate.  E.  W.  W. 

Estimation  of  Condensed  Glycuronic  Acids.  IX.  Carl 
Neuberg  and  Wilhelm  Neimann  {Zeit.  physiol.  Chem .,  1905,  44, 
127 — 134.  Compare  Abstr.,  1899,  i,  933;  this  vol.,  i,  412). — Phenol- 
glycuronic  acid  and  its  homologues  are  most  readily  estimated  by 
heating  with  1 — 3  per  cent,  solution  of  hydrobromic  acid  in  presence 
of  bromine  at  100°  in  sealed  tubes  and  determining  the  amount  of 
saccharic  acid  thus  formed.  This  is  effected  by  converting  into  the 
basic  barium  salt  and  precipitating  as  normal  silver  salt. 

Good  results  are  not  obtained  with  euxanthic  or  urochloric  acid. 

Phenolglycuronic  acid  may  be  estimated  in  urine  by  a  similar 
method  if  the  urine  is  precipitated  with  saturated  barium  hydroxide 
solution,  filtered,  freed  from  excess  of  baryta  by  means  of  carbon 
dioxide,  and  the  clear  solution  evaporated  to  5 — 8  c.c.  Alkyl  hydro¬ 
gen  sulphates  do  not  interfere  with  the  estimation.  J.  J.  S. 

Colorimetric  Estimation  of  Salicylic  Acid  in  Foodstuffs. 

Fred.  T.  Harry  and  W.  It.  Mummery  ( Analyst ,  1905,  30,  124 — 127). 
— The  method  described  is  particularly  applicable  to  the  estimation  of 
salicylic  acid  in  foods  and  beverages  containing  tannin,  and  is  based  on 
the  solubility  of  lead  salicylate  in  alkaline  solutions,  lead  tannate 
being  insoluble.  Fifty  grams  of  the  crushed  sample  (jam,  fruit  pulp, 
&c.)  are  placed  in  a  300  c.c.  flask,  together  with  a  little  water,  and  15 
to  20  c.c.  of  a  saturated  basic  lead  acetate  solution  are  added.  The 
mixture  is  then  rendered  alkaline  by  adding  25  c.c.  of  approximately 
Nj  1  sodium  hydroxide  solution,  after  which  15  to  20  c.c.  of  Nj  1  hydro¬ 
chloric  acid  are  added  and  the  whole  diluted  to  300  c.c.  The  contents 
of  the  flask  are  now  mixed,  poured  on  to  a  filter,  and  200  c.c.  of  the  filtrate 
collected.  The  filtrate  is  acidified  with  hydrochloric  acid,  filtered  again 
if  necessary,  and  extracted  three  times  with  ether.  After  distilling  off 
the  ether,  the  residue  is  dissolved  in  alcohol,  made  up  to  100  c.c.,  and 
the  salicylic  acid  in  it  estimated  colorimetrically  with  ferric  chloride  as 
usual.  Samples  containing  alcohol,  such  as  beer  or  wine,  must  be 
rendered  slightly  alkaline,  the  alcohol  evaporated  off,  and  then 
neutralised,  before  proceeding  with  the  separation.  W.  P.  S. 

Solubility  of  Glycerides  in  Acetic  Acid  and  its  Application 
to  the  Analysis  of  Butter.  L.  Hoton  {Rev.  intern.  Falsify  1905, 
18,  20 — 23). — Five  grams  of  the  butter  or  fat  under  examination  are 
placed  in  a  tube  16  mm.  in  diameter  and  provided  with  a  tap.  Ten  c.c. 
of  acetic  acid  of  sp.  gr.  P057  are  added  and  the  whole  placed  in  a 
water-bath  until  the  contents  of  the  tube  are  heated  to  a  temperature 
of  60°,  as  shown  by  a  thermometer  inserted  in  the  tube.  The  latter  is 
then  withdrawn  from  the  water-bath  and,  when  its  contents  have 
cooled  to  35°,  the  lower  layer  is  drawn  off  into  a  basin,  evaporated  at 
70°,  and  weighed.  The  portion  remaining  in  the  tube  is  treated  once 
more  with  10  c.c.  of  acetic  acid  and  a  second  residue  obtained.  The 
fatty  layer  is  finally  itself  evaporated.  In  this  way,  three  fractions 
are  obtained  which  yield  certain  constants  for  one  and  the  same  kind 
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of  fat.  The  following  results  were  given  by  the  three  fractions — 


A,  B,  and  C- 

— obtained  from 

various 

fats  : 

Margarine. 

Lard. 

Cotton  oil. 

Eartlmut  oil. 

W.  C.  R. 

W. 

C. 

R. 

W.  C. 

R. 

W.  C. 

R. 

Fraction  A _ 

30  72  49*8 

31 

63 

50-5 

65  52 

63 

42  57 

59 

„  B . 

..  48  74  49*5 

50 

67 

49-7 

70  54 

63*2 

68  67 

58' 

>,  c . 

.  423  80  49 

420 

78 

49'3 

360  70 

59*2 

395  78 

56 

W  =  weight  of  fraction  in  centigrams;  C  =  Crismer  value  (Abstr., 
1896,  ii,  506) ;  It  —  refraction  at  40°. 

A  sample  of  butter  having  a  Reichert -Meissl  value  of  25’3, 
Crismer  value  51,  and  refraction  42*8,  gave  the  following  results  : 

W.  C. 

Fraction  A .  109  48 

„  B .  182  49 

„  C .  193  57 

The  author  has  also  studied  the  influence  of  the  addition  of  cocoanut 
oil  to  butter,  and  found  that  it  only  slightly  alters  the  relation  of  “  C  ” 
to  “  A,”  but  that  the  weight  of  the  fraction  “  0  ”  is  considerably 
diminished.  W.  P.  S. 

Estimation  of  Moisture  and  Free  Alkali  in  Soaps.  Karl  JBraun 
(Zeit.  angeiv.  Chem .,  1905,  18,  573 — 574). — A  suitable  quantity  of  the 
cut-up  soap  is  weighed  into  an  Erlenmeyer  flask  of  about  125  c.c.  capacity 
and  then  dried  in  a  water  oven  to  constant  weight.  During  the  drying, 
the  flask  is  fitted  with  a  caoutchouc  cork  through  which  passes  a 
rather  wide,  doubly-bent  tube  filled  with  soda-lime,  which  prevents  the 
entrance  of  any  carbon  dioxide  and  also  materially  assists  the  drying 
process. 

The  residue  is  then  dissolved  in  as  little  alcohol  as  possible  and  the 
free  alkali  titrated  with  standard  acid,  using  phenolphthalein  as  in¬ 
dicator.  L.  de  K. 

The  Presence  of  Cotton  seed  Oil  in  Lards  from  Hogs  fed 
on  Cotton-seed  Meal.  A.  D.  Emmett  and  Harry  S.  Grindley 
( J .  Amer.  Chem.  Soc .,  1905,  27,  263 — 270). — The  authors  have  proved 
by  a  number  of  experiments  that  when  hogs  are  fed  on  cotton  seed 
meal  a  portion  of  the  cotton-seed  oil  is  absorbed  and  transmitted  in 
its  unaltered  condition  to  the  fat  cells.  This  was  proved  by  applying 
to  the  lard  obtained  the  Bechi,  nitric  acid,  and  Halphen  tests  ;  also 
the  following  general  tests  for  vegetable  oils  :  Welman’s  phospho- 
inolybdic  acid  reaction,  Tollen’s  phloroglucinol  reaction  for  pentosans, 
and  Salkowski's  chloroform-sulphuric  acid  test  for  cholesterol  or 
phytosterol.  Crystals  resembling  the  latter  substance  were  also 
obtained.  L.  de  K. 

Solubility  of  Quinine  in  Ammonia.  Testing  of  Quinine 
Sulphate.  William  Duncan  ( Pharm .  J .,  1905,  74,  438—440). 
- — Whilst  quinine  dissolves  in  ammoniacal  solutions,  the  increased 
solubility,  as  compared  with  water  alone,  is  more  apparent  than 
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real,  and  is  due  to  supersaturation.  Solutions  containing  10  and 
32  5  per  cent,  of  ammonia  were  saturated  with  quinine,  and  after 
four  months  the  amount  of  quinine  in  solution  was  determined.  The 
solubility  in  10  per  cent,  ammonia  was  found  to  be  1  in  2286,  and  in 
32'5  per  cent,  ammonia  1  in  2505.  Pure  water  dissolves  (U.S.P.) 
1  in  1960.  Loss  of  quinine  frequently  takes  place  when,  in  estimat¬ 
ing  the  alkaloid,  ammonia  is  used  to  precipitate  it.  This  is  partly 
due  to  supersaturation,  and  also  to  hydrolysis  of  the  ammonium  salt 
when  the  precipitated  alkaloid  is  being  washed.  The  author,  there¬ 
fore,  prefers  calcium  hydroxide  solution  as  a  precipitant.  The  quinine 
is  at  once  precipitated  and  contains  no  calcium  sulphate.  W.  P.  S. 

Estimation  of  Extract  in  Barleys.  Albert  Reichard  and 
Georg  Purucker  ( Chem .  Centr 1905,  ii,  904  ;  from  Zeit .  ges.  Brauiv ., 
28,  37 — 38).— Twenty-five  grams  of  barley-flour  are  heated  for 
25  minutes  on  the  water-bath  with  100  c.c.  of  water,  cooled  to  45°, 
and  mixed  with  8  c.c.  of  a  malt  infusion  made  by  treating  1  part  of 
malt  with  4  parts  of  water  for  6  or  8  hours.  After  heating  for  half 
an  hour  at  45°,  the  solution  is  boiled  on  a  sand-bath  for  half  an  hour, 
the  evaporated  water  being  constantly  replaced  by  boiling  water. 
After  cooling  to  45 — 50°,  another  2  c.c.  of  malt  infusion  are  added, 
and  tho  whole  is  again  gradually  heated  to  70°,  at  which  temperature 
it  is  kept  for  an  hour.  When  cold,  the  solution  is  diluted  to  400  c.c. 
and  the  extract  calculated  from  the  sp.  gr.  as  usual.  Allowance  is,  of 
course,  made  for  the  solids  (less  the  coagulable  proteids)  introduced 
by  the  malt  solution,  L.  de  K. 

Identification  of  Lecithin.  Riedel  {Chem.  Centr.,  1905,  i 
772 — 773;  from  Apoth.  Zeit.,  20,  92 — 93). — An  alcoholic  solution  o: 
lecithin  gives  characteristic  precipitates  with  cadmium  and  platini  ■ 
chlorides.  On  heating  with  excess  of  baryta  water,  lecithin  is  gradu¬ 
ally  converted  into  fatty  acids,  glycerophosphoric  acid,  and  choline. 
On  removing  the  excess  of  barium  oxide  with  carbon  dioxide,  the 
barium  salts  of  the  fatty  acids  remain  undissolved,  whilst  the  other 
products  pass  into  solution.  On  evaporating  to  dryness  and  extract¬ 
ing  with  alcohol,  the  choline  dissolves,  and  may  be  identified  by  its 
platinichloride.  The  glycerophosphate  may  be  oxidised  with  nitric 
acid  and  the  phosphoric  acid  identified  by  ammonium  molybdate. 
The  barium  salts  of  the  fatty  acids  may  be  decomposed  by  heating 
with  dilute  hydrochloric  acid  and  the  fatty  acids  extracted  with  ether. 
On  agitating  with  dilute  sodium  hydroxide,  the  acids  may  be  removed, 
and  any  cholesterol  or  phytosterol  recovered  from  the  solution.  The 
amount  of  lecithin  may  be  calculated  from  the  quantity  of  phosphorus 
found,  as  100  parts  of  lecithin  =  3*94  parts  of  phosphorus  (compare 
also  this  vol.,  i.  164).  L.  de  K. 
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Increase  in  the  Rotatory  Power  of  Aliphatic  Compounds  on 
Transformation  into  Cyclic  Compounds.  Albin  Haller  and 
Marcel  Desfontaines  (Compt.  rend .,  1905,  140, 1205 — 1208.  Compare 
Abstr.,  1903,  i,  503,  563). — Esters  of  4-methyl-2-c?/cfopentanonecarb- 
oxylic  acid  were  prepared  by  condensation  from  /3-methyladipic  esters 
and  by  treatment  of  the  former  compounds  with  metallic  sodium  and 
alkyl  iodides  a  series  of  4-methyl-l-alkyl-2-c7/c£opentaneonecarboxylie 
esters  was  prepared.  From  these,  y-methyl-a-alkyladipic  acids  were 
obtained  by  saponification.  The  boiling  point  (or  freezing  point), 
density,  and  rotatory  power  of  the  esters  are  given. 

Esters  of  fi-Methyladi pie  Acid. 


mm. 

Ester  Boiling  point,  pressure.  Sp.  gr.  [a]D. 

Methyl  .  126°  16  1*008  at  18°  3°49' 

Ethyl .  138  15  1  04  „  18  2  24 

Propyl  .  166—167  16  0*964  „  20  2  10 

wo  Butyl .  178—180  20  0*947  ,,  18  2  9 

Esters  of  4:-Methyl-2-cyc\opentaneonecarboxylic  Acid. 

Methyl  .  110°  16  1*07  at  15°  +91°  7' 

Ethyl .  118  18  1-05  ,,  15  78  24 

Propyl  .  123—124  15  1  029,,  15  64  45 

wo  Butyl .  145  25  0*956  ,,  15  66  9 

Esters  of  4:-Methyl-\-alkyl-2-c,yc\opentaneonecarboxylic  Acids. 

Ester.  Alkyl  radicle.  Boiling  point.  mm.  Sp.  gr.  at  15°.  [a]D. 

Methyl  Methyl  105—106°  15  1*053  78°58' 

,,  Ethyl  108—111  15  1*041  59  14 

,,  Propyl  138—140  22  1*02  53  3 

„  Allyl  126—128  13  1  029  58  18 

Ethyl  Methyl  112—113  15  1*01  70  0 

,,  Ethyl  124  15  1*01  517 

„  Propyl  136—137  15  1*06  51  8 

,,  Allyl  139—141  18  1  01  62  16 

„  wo  Butyl  188—190  20  0  994  30  33 

Propyl  Methyl  125—128  14  0*991  50  28 

y-Methyl-a-alkyladipic  Acids . 

Alkyl  radicle.  Melting  point.  [“Id- 

Methyl  .  80°  +  4°44' 

Ethyl  .  97—98  13  31 

Propyl .  110  16  58 

Allyl  . 104  27  53 


The  rotatory  power  of  the  acids  was  determined  in  alcoholic 
solution  at  a  concentration  approximately  equal  to  1/50  mol.  per 
litre. 
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The  numbers  show  the  great  influence  of  ring  formation  on  the 
rotatory  power,  the  values  for  the  esters  of  4-methyl-2-C7/c£opentane- 
onecarboxylic  acid  being  about  thirty  times  as  great  as  those  for  the 
corresponding  esters  of  /3-methyladipic  acid.  With  increasing 
molecular  weight,  the  specific  rotatory  power  diminishes.  The  intro¬ 
duction  of  alcohol  groups  in  the  1 -position  in  the  4-methylc?/c/o- 
pentane-2-carboxylie  esters  diminishes  the  rotatory  power.  The  ally  1 
derivatives  have  a  greater  rotatory  power  than  the  propyl  derivatives. 

H.  M.  D. 

Cathode  Luminescence  of  Crystals.  Alfredo  Pochettino 
( Nuovo  Cimento ,  1904,  [v],  8,  438 — 445). — Every  mineral  capable  of 
becoming  luminous  under  the  influence  of  the  cathode  rays  emits  light 
of  a  characteristic  colour,  which,  for  minerals  belonging  to  the  same 
group,  is  independent  of  the  natural  colour  of  the  crystal.  In  some 
minerals,  for  example,  calcite  and  apatite,  the  colour  of  the  cathode 
luminescence  is  identical  with  that  of  the  fluorescence  excited  in  it  by 
ordinary  light ;  in  others,  for  instance,  phosgenite  and  cerussite,  it  is 
similar  ;  whilst  in  aragonite  and  certain  others  it  is  totally  different. 
The  duration  of  this  luminescence  after  the  cathode  rays  have  ceased 
to  act  varies  in  different  minerals,  and  is  marked  in  calcite  and  ortho- 
clase.  The  excitation  of  cathode  luminescence  is  not  equally  easy 
with  all  minerals,  and  takes  place  very  readily  with  scheelite,  apatite, 
and  anatase.  The  luminescence  is  not  completely  polarised  in  any 
of  the  minerals  examined  by  the  author,  and  with  some,  for  example, 
anglesite  and  calcite,  it  exhibits  no  trace  of  polarisation.  Inclination 
of  the  face  to  the  cathodic  pencil  does  not  alter  the  qualitative 
relations  of  the  phenomenon.  The  orientation  of  the  plane  of  polarisa¬ 
tion  is  not  the  same  in  crystals  of  the  tetragonal  and  hexagonal 
systems.  Anisotropy,  artificially  produced  in  an  amorphous  substance, 
produces  a  greater  or  less  partial  polarisation  of  its  cathode  lumin¬ 
escence,  and  to  extinguish  the  polarised  portion  of  the  latter  the 
short  diagonal  of  the  analyser  must  be  placed  parallel  to  the  direction 
of  tension  and  normal  to  the  direction  of  compression.  T.  H.  P. 

Triboluminescence  of  Potassium  Sulphate.  Desire  Gernez 
{ Compt .  rend.,  1905,  140,  1234 — 1236). — It  has  been  previously 
observed  by  H.  Rose  and  by  Bandrowski  (Abstr.,  1895,  ii,  66  and 
429)  that  when  potassium  and  sodium  sulphates  are  fused  together  in 
molecular  proportion,  the  product  dissolved  in  water  and  left  to 
crystallise,  the  separation  of  the  potassium  sulphate  crystals  is  accom¬ 
panied  by  the  emission  of  flashes  of  light.  The  author  shows  that  if 
the  hot  solution  of  the  fused  sulphates  is  allowed  to  crystallise  without 
being  disturbed  by  external  influences  there  is  no  emission  of  light, 
but  flashes  of  light  are  at  once  observed  if  a  crystal  is  touched  with  a 
piece  of  iron,  silver,  or  platinum.  The  phenomenon  appears,  therefore, 
to  be  due  to  the  disintegration  of  crystals  already  formed,  and  this 
disintegration  can  be  readily  brought  about  by  the  agitation  of  the 
containing  vessels.  The  admixed  sodium  sulphate  can  be  replaced  by 
other  substances  without  interfering  with  the  phenomenon,  and  it 
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has  been  finally  shown  that  crystals  of  potassium  sulphate  separating 
from  pure  aqueous  solution  also  exhibit  triboluminescence. 

A  H.  M.  D. 

Triboluminescence  of  Metallic  Compounds.  Desibe  Gernez 
( Gompt .  rend .,  1905,  140,  1337 — 1339.  Compare  this  vol.,  ii,  365). — 
The  author  has  examined  crystals  of  100  different  substances,  of 
which  74  were  inorganic  salts  and  the  remainder  metallic 
salts  of  organic  acids,  and  finds  that  all  emit  light  when  rubbed 
in  a  glass  vessel  with  a  platinum  rod.  This  property  is  not  therefore 
manifested  especially  by  organic  substances  (compare  Tschugaeff, 
Abstr.,  1901,  ii,  489).  T.  A.  H. 

Some  New  Effects  produced  by  Radium  Bromide  on  a 
Photographic  Plate.  Josef  Petri  (Ann.  Physik ,  1905,  [iv],  16, 
951 — 957). — Coins  are  placed  on  a  covered  photographic  plate  and 
exposed  in  a  magnetic  field  to  the  action  of  radium  bromide.  The 
images  of  the  coins  on  the  developed  plate  exhibit  outgrowths  at  their 
nearest  points,  and  these  are  attributed  to  joint  magnetic  and  thermo¬ 
electric  action,  in  virtue  of  which  the  separate  rays  are  crowded  so 
much  as  to  leave  an  impression  on  the  plate.  J.  C.  P. 

Influence  of  Radium  on  the  Respiratory  Energy  of  Ger¬ 
minating  Grains.  H.  Micheels  and  P.  de  Heen  (Acad.  Roy.  Belg.y 
1905,  29 — 34). — The  experiments  of  the  authors  indicate  that  the 
radiations  emitted  by  radioactive  compounds  diminish  the  quantity  of 
carbon  dioxide  evolved  by  germinating  grains,  that  is,  diminish  the 
respiratory  activity.  L.  M.  J. 

Radioactivity  of  the  Common  Metals.  Augusto  Righi  (Nuovo 
Cimento,  1905,  [v],  9,  53 — 64). — By  placing  an  electrometer  in  a 
closed  vessel  containing  carbon  dioxide  together  with  a  disc  of  metal, 
cleaned  immediately  beforehand  by  means  of  glass  paper,  the  author 
obtains  the  following  values  for  the  velocity  of  discharge  of  the  electro¬ 
meter  in  volts  per  hour  : 


Aluminium 

23 

Iron 

22*9 

Antimony 

24*8 

Lead 

32-5 

Bismuth  ... 

29-8 

Silver 

23 

Cadmium 

24*5 

Nickel 

22*9 

Copper 

231 

Tin 

24*4 

Glass 

22*4 

Zinc 

24*3 

Lead  exhibits  a  curious  behaviour,  the  rate  of  discharge  being  38 
after  a  quarter  of  an  hour,  33  after  a  further  half  an  hour,  and  24 
after  a  further  two  hours ;  the  maximum  value  can  only  be  obtained 
again  by  cleaning  the  lead  with  glass  paper. 

The  nature  of  the  emanation  from  the  metals  which  produces  the 
discharge  is  unknown.  T.  H.  P. 
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Radioactive  Properties  of  Air,  Soil,  and  Water  in  and 
around  Halle.  Richard  Schenk  ( Jahrb .  Radioakt.  Electronic,  1905, 
2,  19—42). 

A  New  Radioactive  Element  which  emits  Thorium  Radia¬ 
tion.  Oskar  Hahn  [Zeit.  physikal.  Chem .,  1905,  51,  717 — 720). — In 
fractionating  a  mixture  of  bromides  obtained  from  thorianite,  it  was 
found  that  whilst  the  radium  accumulated  in  the  least  soluble  fractions, 
the  radioactivity  of  the  most  soluble  portions  also  increased.  Finally, 
a  strongly  active  oxalate  precipitate  of  about  10  mg.  was  obtained, 
which  glows  faintly  in  the  dark  and  excites  the  plati nocyanide  and 
zinc  sulphide  screens  in  a  marked  fashion.  If  a  current  of  air  is 
blown  through  a  solution  of  the  substance  and  directed  against  a  zinc 
sulphide  screen,  the  illumination  of  the  latter  is  somewhat  similar  to 
that  observed  in  a  parallel  experiment  with  emanium.  It  is  shown, 
however,  that  the  substance  cannot  be  actinium  or  emanium.  The 
emanation  from  the  substance  is  almost  identical  with  that  of  thorium, 
but  the  substance  itself  is  100,000 — 200,000  times  as  active  as  thorium, 
and  is  supposed  to  contain  a  new  radioactive  element.  J.  C.  P. 

The  Degradation  Constant  of  the  Emanations  from  Emanium 
and  Actinium.  Oskar  Haiin  and  Otto  Sackur  ( Ber .,  1905,  38, 
1943 — 1946.  Compare  Sackur,  this  vol.,  ii,  367). — The  rates  of  decay 
of  the  activities  of  emanations  from  emanium  and  actinium  have  been 
determined.  The  activity  of  emanium  emanation  is  reduced  to  one- 
half  of  its  maximum  value  in  3 '6  seconds,  and  the  actinium  emanation 
in  3*9  seconds. 

The  time  taken  for  the  degradation  of  the  induced  activity  produced 
from  emanium  and  actinium  is  the  same,  and  the  two  elements  are 
therefore  probably  identical.  J.  J.  S. 

Application  of  the  Wehnelt  Interrupter  in  the  Measure¬ 
ment  of  Dielectric  Constants  by  Nernst’s  Method.  Friedrich 
Kruger  (Zeit.  physikal.  Chem.,  1905,  51,  739—740). — Hints  as  to  the 
most  favourable  working  conditions.  J.  C.  P. 

Temperature- coefficient  of  the  Resistance  of  Tantalum. 

Franz  Streintz  ( Zeit .  Elektrochem .,  1905,  11,  273 — 274). — The  tem¬ 
perature-coefficients  of  the  electrical  resistances  of  tantalum,  platinum, 
and  bismuth,  with  the  atomic  weights  183,  195,  and  208,  are  0-3, 
0*37,  and  0*45  per  cent,  respectively,  in  agreement  with  a  rule 
previously  noticed  (Abstr.,  1902,  ii,  595). 

The  atomic  heat  of  tantalum  probably  varies  with  the  tempera¬ 
ture  and  cannot  therefore  follow  the  law  of  Dulong  and  Petit. 

T.  E. 

Conductivity  of  Colloidal  Solutions.  Jacques  Duclaux  (Compt. 
rend.,  1905,  140,  1468 — 1470). — Contrary  to  the  experience  of  Mal- 
fitano  (compare  this  vol.,  ii,  72),  the  author  finds  that  the  electrolytic 
conductivity  of  colloidal  solutions,  although  small,  is  not  negligible  ;  a 
solution  of  Graham's  ferric  hydroxide  containing  0*032  atom  of  iron  per 
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litre  and  having  a  conductivity  ofll3xl0'6  was  separated  by  diffusion 
through  a  collodion  membrane  into  a  colourless  filtrate  having  a  con¬ 
ductivity  of  82  x 10~6  and  a  residue  containing  all  the  colloidal 
granules  and  having  a  conductivity  of  280  x  10“6,  thus  the  granules 
themselves  have  a  conductivity  value  of  200  x  10  ~6,  and  the  con¬ 
ductivity  of  a  colloidal  solution  is  1/500  of  that  of  a  crystalloid 
solution  of  the  same  concentration.  The  corresponding  ratios  for 
solutions  of  copper  ferrocyanide  and  arsenic  sulphide  are  1/800  and 
1/3500  respectively.  M.  A.  W. 

Electrical  Conductivity  of  Solutions  in  Ethyl  Bromide. 
Compounds  of  Dimethylpyrone  with  Acids.  Wladimir  A. 
Plotnikoff  ( J .  Russ.  Phys.  C hem.  Roc. ,  1905,37,  318 — 337.  Compare 
Abstr.,  1904,  ii,  156). — Solutions  in  ethyl  bromide  of  the  compounds 
formed  by  dimethylpyrone  with  trichloroacetic  acid  (this  voL,  i, 
77)  exhibit  a  marked  capability  for  conducting  an  electric  current. 
The  specific  conductivity  of  the  acid  salt  increases  continuously  with 
the  concentration,  a  saturated  solution  (containing  about  30  per  cent, 
of  the  compound)  possessing  the  maximum  conductivity,  the  magnitude 
of  which  (0*001321)  coincides  approximately  with  the  specific  con¬ 
ductivity  of  centinormal  potassium  chloride  solution  (0*001225). 
Strong  solutions  of  the  acid  dimethylpyrone  compound  must  hence  be 
placed  in  the  class  of  feeble  electrolytes.  The  specific  conductivity  of 
the  normal  dimethylpyrone  compound  in  ethyl  bromide  reaches  a 
maximum  at  a  concentration  of  about  56  per  cent.,  which  corresponds 
with  the  composition  represented  by  C7H802,CCl3*C02H,2EtBr.  With 
both  these  compounds,  the  conductivity  is  diminished  by  the  addition 
of  dimethylpyrone,  and  with  solutions  of  the  acid  compound  the 
conductivity  is  increased  by  the  addition  of  trichloroacetic  acid, 
provided  too  great  an  excess  of  the  acid  is  not  present. 

The  author  discusses  the  relation  of  these  results  to  the  constitution 
of  dimethylpyrone  and  to  the  ionising  capacity  of  ethyl  bromide. 

T.  H.  P. 

Ionisation  and  the  Coefficient  of  Magnetisation  of  Aqueous 
Solutions.  Georges  Meslin  ( Compt .  rend.,  1905,  140, 
1329 — 1331). — When  the  specific  coefficients  of  magnetisation  of  copper 
sulphate,  potassium  ferrocyanide,  and  ferrous  sulphate  are  calculated 
from  observations  of  this  constant,  made  with  aqueous  solutions  of  the 
salts,  allowance  being  made  for  the  water,  the  results  are  lower  than 
those  obtained  by  direct  observation  on  the  solid  salts  (Compt.  rend ., 
1905,  140,  782)  and  the  values  decrease  as  the  solutions  become  more 
dilute.  Such  differences  are  only  shown  by  strongly  magnetic  salts, 
and  seem  to  be  due  to  a  progressive  decomposition  (ionisation)  with  the 
formation  of  less  magnetic  substances.  Similarly,  the  coefficient  of 
magnetisation  of  mixtures  of  ethyl  alcohol  and  water  is  not  always 
intermediate  between  those  of  the  two  components  ;  it  reaches  a 
maximum  (1*045  compared  with  water  as  unity)  when  4  per  cent,  of 
water  has  been  added  and  then  decreases,  reaching  the  normal  value 
for  alcohol  (1*030)  when  eight  per  cent,  of  water  has  been  added. 
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Young  has  shown  that  the  vapour  tension  of  mixtures  of  alcohol  and 
water  shows  a  similar  variation.  T.  A.  H. 

Free  Energy  and  Heat  Capacity.  James  M.  Bell  (J.  Physical 
Chem.y  1905,  9,  381 — 391). — Richards  has  suggested  the  existence  of  a 
linear  relation  between  the  temperature-coefficients  of  total  energy  and  of 
free  energy  which  may  be  be  written  d/\EjdO  ~  Jc.dAF/dQ  (Abstr.,  1903, 
ii,  132).  This  has  also  formed  the  subject  of  a  paper  by  Trevor  (this 
vol.,  ii,  372).  In  a  mathematical  paper,  the  author  comes  to  the 
conclusion  that  the  inferences  of  Richards  are  based  on  insufficient 
experimental  data,  and  that  the  existence  of  the  linear  relation  just 
stated  does  not  accord  with  experimental  data  and  is,  moreover,  at 
variance  with  certain  tacit  assumptions  in  Richards’  own  papers. 

L.  M.  J. 

Exact  Expression  for  the  So-called  Molecular  Change  of 
Critical  Temperature.  Johannes  J.  van  Laar  ( Chem .  Centr.y  1905, 
i,  1355  ;  from  Chem.  Weekblad ,  2,  223 — 229.  Compare  Centnerszwer, 
Abstr.,  1904,  ii,  158). — The  equation  l/Tv(dTx/dx)0  =  2  -  (1  -f  <£), 

in  which  ©  —  T2j  TY  or  the  relationship  of  the  critical  temperatures  of 
the  components  and  c =  b2/bv  is  an  exact  expression  for  the  change  of 
temperature  Tx  at  the  lowest  critical  temperature  of  the  components. 
Only  when  ©  is  less  than  ( 1  -  <£)2  does  the  change  of  Tx  become 
negative.  When  x  =  1,  that  is,  on  the  side  of  the  highest  critical 
temperature,  then  the  change  of  Tx  is  always  positive  and  is  expressed 
by  the  equation  l/T2(dTx/dx)x„i  =  (l  +  <//)  -  2  in  which 

01  =  TYjT2  and  <£'  =  bjbr 

Centnerszwer’ s  results  for  sulphur  dioxide  agree  with  these 
equations  when  it  is  assumed  that  the  liquefied  gas  has  the  molecular 
formula  (S02)2.  E.  W.  W. 

Experimental  Demonstrations  of  Thermal  Phenomena 
developed  in  Phosphorescent  Substances  ;  Validity  of 
Physical  Theories.  P.  de  Heen  (Acad.  Roy.  Belg .,  1905,  22 — 28). 
— If  one  of  the  bulbs  of  a  Leslie’s  thermoscope  is  covered  with  lamp¬ 
black  and  the  other  with  chalk,  the  former  absorbs  more  heat  than 
the  latter,  and  when  exposed  to  either  solar  radiation  or  radiation  from 
an  incandescent  lamp,  the  liquid  on  the  lamp-black  side  sinks  and  this 
condition  remains  permanent.  If,  however,  the  lamp-black  be  replaced 
by  a  phosphorescent  substance  of  about  the  same  absorptive  power  as 
chalk  and  exposed  to  solar  radiation,  then,  although  at  first  the  same 
phenomenon  takes  place,  yet  the  condition  is  not  permanent,  and  after 
about  a  quarter  of  an  hour  the  levels  again  attain  equality.  If  then 
exposed  to  radiation  of  great  wave-length,  the  reverse  effect  takes 
place,  but  again  eventually  zero  is  attained.  The  author  explains 
these  facts  by  the  supposition  that  for  small  wave-lengths  a  number 
of  ions  are  emitted  from  the  atom  and  constitute  around  it  a  sort  of 
phosphorescent  atmosphere,  whilst  greater  wave-lengths  determine  the 
re-entrance  of  the  phosphorescent  ions  into  the  atom.  The  author 
discusses  the  impossibility  of  finality  in  physical  theories  and 
hypotheses,  and,  briefly,  the  bearing  of  these  facts  on  his  previous 
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atomic  conceptions  (Abstr.,  1904,  ii,  553).  The  most  important  idea 
in  the  new  conception  of  molecular  dynamics  appears  to  be  that  which 
attributes  the  energy  to  the  gyrational  and  not  the  translational 
velocity  (Abstr.,  1904,  ii,  553).  L.  M.  J. 

Fusibility  of  Mixtures  of  Antimony  Sulphide  with  Cuprous 
Sulphide  and  Mercuric  Sulphide.  Henri  Pelabon  ( Compt .  rend.y 
1905,  140,  1389 — 1392.  Compare  Abstr.,  1904,  ii,  42). — The  freezing 
point  of  fused  antimony  sulphide  (555°)  is  uniformly  lowered  on 
addition  of  increasing  quantities  of  cuprous  sulphide,  until  at  498°  a 
eutectic  point  is  reached,  the  fused  mass  at  this  temperature  con¬ 
taining  11*0  per  cent,  of  cuprous  sulphide.  On  further  addition  of 
cuprous  sulphide,  the  freezing  point  rises  regularly  at  first,  but  the 
phenomena  of  solidification  assume  a  somewhat  complicated  character 
when  the  proportion  of  cuprous  sulphide  is  considerable.  The  process 
of  solidification  in  the  case  of  mixtures  containing  more  than  two 
molecules  of  cuprous  sulphide  per  molecule  of  antimony  sulphide 
begins  at  a  temperature  whieh  is  higher  the  greater  the  proportion  of 
cuprous  sulphide  present,  but  in  all  cases  the  temperature  at  which 
solidification  is  complete  is  570°,  provided  the  molecular  ratio  of 
cuprous  sulphide  to  antimony  sulphide  does  nob  exceed  ten.  The 
observations  are  rendered  difficult  in  consequence  of  supercooling 
phenomena. 

The  freezing  point  curve  for  mixtures  of  antimony  and  mercuric 
sulphides  consists  of  two  simple  branches  melting  at  a  eutectic  point 
at  455°.  The  eutectic  mixture  contains  34  per  cent,  of  mercuric 
sulphide.  On  account  of  the  volatilisation  of  the  mercuric  sulphide,  it 
was  nob  possible  to  study  the  behaviour  of  mixtures  containing  more 
than  68  per  cent,  of  it.  The  molecular  lowering  of  the  freezing  point 
is  calculated  from  the  data.  Extrapolating  to  zero  concentration,  the 
data  for  cuprous  sulphide  give  797,  those  for  mercuric  sulphide  give 
788  (compare  Guinchant  and  Chretien,  Abstr.,  1904,  ii,  538). 

H.  M.  D. 

Relative  Value  of  the  Calorimetric  Methods  used  in  the 
Determination  of  the  Heat  of  Combustion  of  Volatile  Organic 
Substances.  Julius  Thomsen  (Zeit.  physikal.  Cliem .,  1905,  51, 
657 — 672). — The  methods  used  in  determining  the  heat  of  combustion 
of  organic  substances  are  practically  two  in  number.  One  of  these  is 
the  author’s,  in  which  provision  is  made  for  the  normal  and  regular 
combustion  of  the  substance  (as  gas  or  vapour)  in  oxygen  under  the 
ordinary  pressure ;  the  other  is  Berthelot’s  method,  which  involves 
the  rapid,  often  explosive,  combustion  of  the  substance  with  highly 
compressed  oxygen  in  the  so-called  calorimetric  bomb.  Stress  is  laid 
on  the  regular  character  of  the  combustion  in  the  first  case,  and  on 
the  irregular  character  of  the  combustion  in  the  second.  It  is 
not  matter  for  surprise,  therefore,  that  the  results  obtained  by  the 
two  methods  exhibit  considerable  differences,  and  according  to  the 
author  it  is  the  faultiness  of  Berthelot’s  method  which  is  responsible 
for  this.  In  order  to  study  the  relation  of  heats  of  combustion  to 
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constitution,  the  experimental  data  throughout  must  be  of  the 
same  degree  of  accuracy,  since  the  change  in  the  heat  of  combustion 
corresponding  with  a  change  in  the  molecular  structure  is  simply  the 
difference  of  two  experimental  values.  When  this  is  recognised,  less 
dependence  will  be  placed  on  the  data  quoted  by  Berthelot,  for  these 
have  been  obtained  partly  by  himself,  partly  by  his  pupils  and  other 
workers ;  there  is  therefore  no  guarantee  for  the  equal  level  of 
accuracy  of  these  data.  All  the  data  used  by  the  author,  on  the 
other  hand,  are  the  result  of  his  own  personal  observations  and 
measurements. 

Apart  from  these  general  considerations,  a  comparative  study  of 
the  numerical  data  obtained  by  the  two  methods  shows  clearly  the 
inferiority  of  Berthelot’s  method.  This  comparison  is  made  (1)  on 
hydrocarbons,  which  always  form  the  starting  point  in  the  study  of 
heats  of  combustion  as  related  to  constitution,  and  present  no  experi¬ 
mental  difficulties;  (2)  on  halogen  compounds,  which  do  present 
certain  difficulties,  and  are  therefore  specially  suitable  for  determining 
the  relative  value  of  the  two  methods.  The  author’s  data  all  refer 
to  the  gaseous  condition  of  the  substance ;  only  the  comparatively 
few,  therefore,  of  Berthelot’s  data  which  refer  to  the  same  condition 
are  comparable  with  the  author’s  numbers. 

I.  Hydrocarbons.  It  may  be  shown  that  the  heat  of  combustion 
of  methane  is  increased  by  the  same  amount  for  each  successive 
replacement  of  hydrogen  by  the  methyl  group,  as  will  be  seen  from 
the  following  table : 

Molecular  Heat  of  combustion 


Hydrocarbon.  formula.  at  constant  volume.  Difference. 

Methane  .  CH4  21077  Cal.  — 

Ethane  .  CH3*CH3  368*99  „  158*22 

Propane  .  CH2(CH3}2  527*47  „  158*35 

Trimethylmethane  .  CH(CH3)3  685*16  ,,  158 73 

Tetramethylinethane . . .  C(CH3)4  844*79  ,,  158  50 


It  follows  from  the  foregoing  that  the  four  valencies  of  the  carbon 
atom  are  of  equal  value,  and  hence  the  relation  between  the  heat 
of  combustion  of  the  molecule  CaH2&,  and  its  constitution  may  be 
expressed  by  the  formula 

/ CUTa  =  a.x  +  2by  -  %v  .  (I), 

in  which  x  is  the  heat  of  combustion  of  each  carbon  atom  of  a  gaseous 
compound,  y  is  the  heat  of  combustion  of  each  hydrogen  atom  linked 
to  carbon,  and  Xv  is  the  influence  of  all  carbon  linkings  on  the 
magnitude  of  the  heat  of  combustion.  Further,  if  pv  pv  and  ps  repre¬ 
sent  the  numbers  of  single,  double,  and  triple  linkings  respectively,  and 
vv  v2»  v3  represent  the  heat  effects  corresponding  with  single,  double, 


and  triple  linkings,  then 

2v=plvl+p2vt+p.iv„  .  (2). 

Evidently  also  : 

2a  -  b  = pl  +  2p2  +  3£>3  .  (3), 
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whence,  combining  equations  (1),  (2),  and  (3),  it  follows  that 

fCa\l.,h  =  a(x  -  2wa)  -H  b(2y  +  +  />.,(:+  -  v.2)  +  p3(3t>j  -  v3)  ...  (4). 

Since  the  quantities  within  brackets  are  constants,  this  equation  may 
be  written  also  : 

fOaK2i)  =  a,.A  +  b.B +p2.P2+pz.P3  .  (5). 

The  exact  values  of  A ,  B,  P2 ,  and  P3  can  be  deduced  from  the 
experimental  data.  Thus,  from  the  foregoing  table  it  is  found  that 
^1  =  1 05 *92  Cal.  and  _5  =  52‘40  Cal.,  and,  from  the  heats  of  combus¬ 
tion  of  hydrocarbons  with  double  and  triple  bonds,  it  is  similarly  found 
that  P2  —  16T5  Cal.  and  P3  —  44*37  Cal.  The  following  table  gives  the 
heats  of  combustion  of  a  number  of  hydrocarbons  calculated  by  the 
formula  (5),  and  alongside  of  these  the  experimental  values  obtained 
by  the  author  and  by  Bert  helot  respectively,  with  the  corresponding 
differences  between  calculated  and  observed  values  : 


Heat  of  Combustion  of  Gaseous  Hydrocarbons  at  Constant  Volume. 


Hydrocarbon. 

Methane  . 

Ethane  . 

Propane  . 

Trimethylmethaiie  ... 
Tetramethylmethane  . 

Ethylene . 

Propylene  . 

isoButylene  . 

Diallyl  . 

Acetylene  . 

Allylene . 

Dipropargyl  . 


Thomsen.  Berthelot. 


C«H2&. 

Calculated. 

Cal. 

Cal. 

ch4 

210  7 

210*8 

c2h6 

369-0 

369-0 

C3H8 

527-4 

527-5 

c4h10 

6857 

685-2 

c5h12 

844-0 

844-8 

c2h4 

332  8 

332-2 

c3h, 

491*1 

491*3 

c4h8 

649-4 

648-9 

CeH10 

929-8 

930-8 

c2h2 

308-6 

309-2 

c3h4 

466-9 

466  "4 

C6H6 

881-5 

881-4 

Ditf. 

Cal. 

Diff. 

+  0-1 

212-3 

+  1-6 

+  o-o 

370-8 

+  1-8 

+  0-1 

526  7 

-  07 

-0*5 

— 

— 

+  0-8 

— 

— 

-0-6 

339  9 

+  /  ‘1 

+  0-2 

497-8 

+  67 

-0*5 

— 

— 

+  1-0 

902-3 

-  27  5 

+  0‘6 

314-8 

+  6-2 

-0-5 

471-8 

+  4-9 

-0*1 

852  1 

-29-4 

The  table  shows  clearly  the  high  relative  accuracy  of  the  author's 
data  and  the  great  irregularity  of  the  data  communicated  by  Berthelot. 
It  is  impossible  to  bring  the  latter’s  values  for  the  heats  of  combustion 
of  diallyl  and  dipropargyl  into  harmony  with  those  for  other  hydro¬ 
carbons  with  double  or  triple  linkings.  Again,  Berthelot’s  values  for 
the  heats  of  combustion  of  diallyl  and  dipropargyl  are  about  3  per  cent, 
less  than  the  author’s  values,  whilst  Berthelot’s  values  for  ethylene, 
propylene,  acetylene,  and  allylene  are  1 — 2  per  cent,  higher  than  the 
author’s  values.  The  great  relative  accuracy  of  the  latter  is  further 
demonstrated  in  the  following  table,  in  which  are  compared  the  heats 
of  combustion  of  carbon  compounds  differing  from  each  other  only  by 
one  atom  of  carbon  ; 
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Substance 

Molecular 

formula. 

Heat  of 
combustion. 

Ethylene . 

...  c2h„ 

332-2 

Cal.  \ 

Methane . . 

ch4 

210-8 

„  i 

Propylene  . 

...  c3h, 

491-3 

..  \ 

Ethane  . 

...  C2Hfi 

369-0 

„  / 

isoButylene  . 

...  C4H8 

648-9 

>.  \ 

Propane  . 

...  c3h8 

527-5 

„  j 

Chloroethylene . 

c2h3ci 

297*6 

„  \ 

Methyl  chloride  . 

CHSC1 

176-2 

„  i 

Allyl  chloride  . 

...  C3H501 

453-7 

„  \ 

Ethyl  chloride  . 

...  C2H5C1 

333-1 

„  / 

Allyl  bromide  . 

...  C3H5Br 

461-1 

3,  \ 

Ethyl  bromide  . . 

C2H5Br 

340-8 

»  / 

Allyl  methyl  ether . 

c3h5-o-ch3 

625'7 

»  \ 

Ethyl  methyl  ether . 

...  c2h5-o*ch3 

504-4 

..  J 

Difference. 
121*4  Cal. 


122-3 

121'4 

121*4 

120-6 

120- 3 

121- 3 


3  3 


33 

3  3 


The  corresponding  differences  deduced  from  Berthelot’s  values  for 
(1)  ethylene  and  methane,  (2)  propylene  and  ethane,  are  1 27*6  and 
127'0  Cal. 

It  appears,  therefore,  that  Berthelot’s  values  for  the  heats  of  com¬ 
bustion  of  the  olefines  are  about  6  Cal.  too  high;  his  values  also 
for  acetylene  and  allylene  are  found  to  be  too  high.  The  very  unequal 
accuracy  of  Berthelot’s  data  is  especially  evident  in  the  case  of  these 
unsaturated  hydrocarbons,  for  they  tend  to  burn  with  a  smoky  flame, 
and  it  is  only  when  care  is  taken,  as  in  the  author’s  method  of  working, 
to  make  their  combustion  regular  and  complete  that  satisfactory 
results  can  be  obtained ;  for  the  regularity  and  completeness  of  the 
combustion  by  Berthelot’s  explosive  method,  there  is  no  guarantee. 

Again,  in  the  author’s  data,  there  is  a  regular  difference  between  the 
heat  of  combustion  of  an  ethyl  compound  and  that  of  the  corresponding 
phenyl  compound,  as  shown  in  the  following  table  : 


Heat  of 

Compound. 

combustion. 

Difference. 

c6h5-h 

c2h5-h 

797-9  Cal. ) 
369-0  ,,  / 

428'9  Cal. 

c6h5-oh 

767  6  „  V 

428-3  ,, 

c2h5-oh 

339*4  „  / 

c6h5-o*ch3 

934-8  ,,  ) 

430*4  ,, 

c2h5-o-ch3 

504-4  „  / 

762-9  ,,  \ 

429-8  ,, 

c2h5-ci 

333-1  ,,  / 

Berthelot’s  value  for  the  heat  of  combustion  of  benzene  is  782*6 
Cal.,  and  the  difference  between  the  values  for  benzene  and  ethane  is 
411-8  Cal. 

II.  Halogen  compounds.  The  differences  between  Berthelot’s  and 
the  author’s  numbers  for  the  heats  of  formation  of  halogen  compounds 
are  so  great  that  either  one  or  other  of  the  two  series  of  data  must 
be  entirely  valueless.  In  the  author’s  method  for  the  combustion  of 
these  substances  (see  details  in  “  Thermochemische  Untersuchungen,” 
II,  339 — 364,  and  IY,  77 — 127),  the  results  were  checked  by  an 
estimation  of  carbon  dioxide,  halogen  hydride,  and  free  halogen  in  the 
combustion  products.  In  the  experiments  of  Berthelot  and  his  pupils, 
on  the  other  hand,  the  halogen  compound  has  simply  been  burned  in 
the  calorimetric  bomb,  often  with  the  addition  of  camphor  ;  in  this  case, 
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there  is  no  guarantee  that  the  process  of  combustion  has  been  a  normal 
one.  The  following  table  gives  an  idea  of  the  differences  in  the  results 
obtained.  The  values  given  in  the  table  are  the  heats  of  formation 
at  constant  volume  from  amorphous  carbon  and  gaseous  chlorine, 
bromine,  or  iodine.  The  direct  experimental  data  given  by  Berthelot 
refer  to  carbon  as  diamond  and  to  constant  pressure  :  these  original 
values  have  therefore  been  suitably  corrected  to  make  them  strictly 
comparable  with  the  author’s  : 

Heats  of  Formation  of  Halogen  Compounds  (in  Form  of  Gas  or  Vapour) 

at  Constant  Volume. 

Molecular 


Substance.  formula.  Berthelot,  Thomsen. 

Methyl  chloride  .  CH3C1  30  T  Cal.  21 '97  Cal. 

Ethyl  ,,  .  C2H5C1  41*5  „  29  55  „ 

Propyl  „  .  C3H*C1  —  36-02 

zsoButyl  ,,  .  C4H9C1  —  43*05  ,, 

Amyl  „  .  C5HnCl  50*1  „  50*18  „  (Calcd.) 

Chloroethylene  .  C.2H3C1  —  -  2*46  ,, 

Chloropropylene  .  C3H5C1  —  +  7*25  ,, 

Allyl  chloride  .  C3H5C1  —  +  5'94  „ 

Phenyl  ,,  .  C6H5C1  —  -12*38  „ 

Ethylene  chloride .  C2H4C12  —  +  33*12  ,, 

Ethylidene  55  .  C2H4C12  37 '3  „  33*07  „ 

Chloroacetol  .  C3H6C12  —  40*34  ,, 

Methylene  chloride  ......  CH2C12  32*8  ,,  — 

Chloroform  .  CHC13  48*3  ,,  23*53  „ 

Chloroethylene  chloride.  C2H3C13  —  32  83  ,, 

Tetrachloromethane .  CCl4  70*6  ,,  20*45  M 

Tetrachloroethylene .  C2C14  49*6  , ,  (liq. )  —  1*73  „ 

Hexachloroethane .  C2C16  106*3  ,,  (cryst. )  — 

Methyl  bromide  .  CHsBr  18*4  ,,  +14*21  ,, 

Ethyl  „  .  C2H5Br  34*1  „  21*84  „ 

Propyl  „  .  C3H7Br  —  29*11  „ 

Allyl  ,,  .  C3H5Br  —  -  1*50  „ 

Methyl  iodide  .  CH>I  17*0  ,,  +  2*84  ,, 

Ethyl  ,,  .  C2H5I  26*5  „  9*93  ,, 

Methane  .  CH4  19*6  ,,  21*17  ,, 

Ethane  .  C2H6  25*5  ,,  27*40  ,, 

Ethylene  .  C2H4  -11*0  ,,  -  3*29  „ 


The  heats  of  formation  of  methane,  ethane,  and  ethylene  are  added 
to  the  table  for  the  sake  of  comparison.  If  the  monochloro-derivatives 
of  the  paraffins  are  first  considered,  the  author’s  values  in  the  foregoing 
table  show  that,  as  usual  in  a  homologous  series,  there  is  a  simple 
relationship  between  the  heat  of  formation  of  the  molecule  and  its 
constitution.  The  heat  of  formation  of  the  gaseous  compound, 
CaH2a+1Cl,  from  amorphous  carbon,  gaseous  hydrogen  and  chlorine  is 
given  by  the  formula:  (CaH2tt+1Cl)  =  15*13  Cal.  +  a.  7*01  Cal.  The 
difference  between  the  values  calculated  by  this  formula  and  the 
author’s  values  for  methyl,  ethyl,  propyl,  and  tsobutyl  chlorides  does 
not  exceed  in  any  case  0*1  per  cent,  of  the  corresponding  heat  of  com¬ 
bustion.  The  differences  between  Berthelot’s  and  the  author’s  values 
for  methyl  and  ethyl  chlorides  are  about  8  and  12  Cal.  respectively. 
It  is  noteworthy  that  the  only  value  given  by  Berthelot  (that  for  amyl 
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chloride)  which  agrees  with  the  calculated  value  was  not  the  result  of 
a  determination  in  the  calorimetric  bomb. 

According  to  the  author’s  data,  there  is  a  constant  difference  between 
the  heats  of  formation  of  corresponding  chlorides,  bromides,  and 
iodides.  The  unequal  accuracy  of  Berthelot’s  data  is  evidenced  by  the 
fact  that  his  values  exhibit  no  such  regularity,  as  may  be  seen  from 
the  following  : 

Chloride-Bromide 
Bromide-Iodide 

The  difference 

members  of  homologous  series  should  be  approximately  a  constant,  but 
this  is  the  case  only  with  the  author’s  data : 


Methyl. 

Ethyl. 

Propyl. 

Allyl. 

7*76 

7*71 

6*91 

7'44  Cal. 

...  Thomsen 

11*7 

7*4 

— 

J  J 

...  Berthelot 

11*37 

11*91 

— 

J  J 

...  Thomsen 

1*4 

7*6 

— 

5  J 

...  Berthelot 

etween 

the  heats 

of  formation  of 

neighbourin 

Chloride. 

Ethyl-Methyl  |  ^ 


Bromide. 

7*6 

15-7 


Iodide. 

7T  Cal . Thomsen 

9*5  ,,  .  Berthelot 


It  may  further  be  shown,  as  follows,  that  the  author’s  values  for  the 
heats  of  formation  of  two  analogous  compounds,  the  molecules  of  which 
differ  only  by  one  carbon  atom,  exhibit  a  regular  difference  : 

Chloroethylene-methyl  chloride .  -24*4  Cal. 

Chloropropylene-ethyl  chloride  .  -22 '3  ,, 

Allyl  chloride-ethyl  chloride .  -23*6  ,, 

Tetrachloroethylene-tetrachlorometlmne  .  -22 ‘2  ,, 

A  very  important  criterion  of  the  accuracy  of  Berth elot’s  data  is 
found  in  a  comparison  of  the  heats  of  formation  of  methane  and  of  its 
chlorine  derivatives  : 


Heat  of  formation  at 
constant  volume. 

Molecular  ✓ - A - > 


Substance. 

formula. 

Thomsen. 

Berthelot. 

Methane  . 

CII4 

21*2  Cal. 

19*6  Cal  A 
30-1  „  | 

10*5 

Methyl  chloride . 

CH3C1 

22*0  „ 

9  -7 

Methylene  chloride .. 

CH2C12 

_ 

32*8  „  { 

^  i 

\ 

15*5 

Chloroform . 

CHCla 

23*5  „ 

48*3  „  j 

Tetracliloromethane . 

CC14 

20*5  „ 

70*6  „  j 

22*3 

It  will  be  seen  that,  according  to  the  author  s  results,  chlorine  and 
hydrogen  exert  a  practically  equal  influence  on  the  heat  of  formation 
of  the  molecule,  whereas  Berthelot’s  results  indicate  that  the  heat 
effect  associated  with  the  linking  of  chlorine  to  carbon  is  considerably 
greater  than  that  associated  with  the  linking  of  hydrogen  to  carbon. 
But  it  will  be  noted  how  very  irregular  is  the  increase  in  Berthelot’s 
figures  corresponding  with  the  successive  introduction  of  chlorine  ;  the 
replacement  of  the  first  half  of  the  hydrogen  in  methane  by  chlorine 
raises  the  heat  of  formation  13*2  Cal. ;  the  similar  replacement  of  the 
second  half  of  the  hydrogen  raises  the  heat  of  formation  further  by 
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3 7 ‘8  Cal.  Similar  irregularities  are  found  in  Berthelot’s  figures  for 
the  heats  of  formation  (1)  of  ethane  and  its  chlorine  derivatives,  (2)  of 
ethylene  and  its  chlorine  derivatives.  Thus,  according  to  his  figures, 
the  introduction  of  the  first  chlorine  atom  in  ethane  raises  the  heat  of 
formation  by  16  0  Cal. ;  the  introduction  of  the  second  chlorine  atom 
gives  a  value  4*2  Cal.  below  that  for  ethyl  chloride.  In  these  cases,  as 
also  for  benzene  (heat  of  formation  =  —  13*7  Cal.)  and  chlorobenzene 
(heat  of  formation  —  —  12’4  Cal.),  the  author’s  data  all  support  the 
view  that  chlorine  and  hydrogen  exert  an  approximately  equal  influence 
on  the  heat  of  formation  of  the  molecule. 

Summing  up,  the  author  insists  again  on  the  high  relative  accuracy 
of  his  own  data  and  their  suitability  for  the  development  of  relation¬ 
ships  between  heat  of  combustion  and  constitution.  Berthelot’s  data, 
on  the  other  hand,  are  so  irregular  and  of  such  low  relative  accuracy 
that  they  are  quite  useless  for  any  such  purpose,  and  theoretical  investiga¬ 
tions  (Lemoult,  Abstr.,  1904,  ii,  310;  Lagerlof,  ibid.,  382,  605  ;  this  voh, 
ii,  76)  based  on  these  data  lead  to  entirely  wrong  conclusions. 

J.  C.  P. 


General  Relations  between  the  Heats  of  Combustion  of 
Organic  Compounds  and  their  Constitutional  Formulae.  Cal¬ 
culation  of  the  Heats  of  Combustion.  Part  II.  Paul  Lemoult 
(Ann.  Chim.  Phys .,  1905,  [viii],  4,  5 — 70). — The  application  of  the 
author’s  methods  of  calculating  the  heats  of  combustion  of  organic  sub¬ 
stances  (Abstr.,  1903,  ii,  410  ;  1904,  ii,  12,  310)  to  the  various  classes  of 
nitrogen,  halogen,  and  sulphur  compounds  is  considered.  The  results 
recorded  have  already  been  published  (Abstr.,  1904,  ii,  382  :  amines, 
amides,  imides,  nitriles,  and  heterocyclic  compounds  with  nitrogen  in 
the  ring;  Abstr.,  1904,  ii,  605:  sulphur  and  halogen  compounds; 
Abstr.,  1904,  ii,  805:  miscellaneous).  The  “  calculated  ”  and  “  ex¬ 
perimental  ”  heats  of  combustion  for  a  very  large  number  of  compounds 
of  these  classes  are  tabulated  in  the  original,  and  these  tables  show 
the  general  agreement  existing  between  the  two  sets  of  numbers. 


T.  A.  H. 


Thermochemical  Investigation  of  Strychnine  and  Brucine. 

Marcellin  Berthelot  and  Gaudechon  (Ann.  Chim.  Phys.,  1905, 
[viii],  5,  145 — 165). — A  resume  of  work  already  published  (compare 
this  vol.,  ii,  301).  M.  A.  W. 

Determination  of  Vapour  Densities  at  High  Temperatures. 
II.  Vapour  Density  of  Carbon  Dioxide  at  2000°.  Friedrich 
Emicii  (Monatsh.,  1905,  26,  505 — 523.  Compare  Abstr.,  1904,  ii, 
14). — By  means  of  the  apparatus  described  in  the  previous  paper,  the 
author  has  compared  the  rate  of  flow  of  carbon  dioxide  with  that  of 
nitrogen  at  the  ordinary  temperature  and  at  2000°.  The  results  show 
that  at  2000°  carbon  dioxide  is  not,  or  is  only  slightly,  dissociated 
(compare  Le  Chatelier,  ibid .,  1889,  205  ;  Hahn,  ibid.,  1903, 

ii,  711  ;  Jiiptner,  ibid.,  1904,  ii,  382). 

The  crumbling  of  the  edges  and  consequent  enlargement  of  the 
opening  of  the  iridium  tubes  is  diminished  by  coating  the  tubes  with 
a  thin  layer  of  zirconium  and  yttrium  oxides.  The  temperature  of 
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such  glazed  tubes,  equally  with  that  of  the  unglazed  iridium,  can  be 
determined  with  sufficient  accuracy  by  the  optical  pyrometer. 

G.  Y. 

New  Apparatus  for  the  Determination  of  Vapour  Density. 

E.  Grimsehl  (Zeit.  angew.  Chem.,  1905,  18,  734 — 735). — The  author 
describes  a  form  of  apparatus  for  the  rapid  determination  of  vapour 
densities.  The  substance  is  vaporised  in  a  tube  about  130  cm.  long, 
surrounded  by  a  vapour  jacket.  Towards  the  upper  end,  this  tube  is 
open  to  the  atmosphere,  below  it  communicates  by  a  3-way  stopcock 
with  a  delicate  manometer  consisting  of  two  wide  tubes  connected  with 
one  another  by  a  narrow  bore  tube,  the  whole  containing  coloured 
water  with  an  air  bubble  as  index  in  the  horizontal  tube.  By  this 
means,  the  difference  of  level  is  magnified  about  50  times.  When  the 
tube  is  full  of  vapour,  it  is  placed  in  communication  with  the  manometer, 
the  reading  of  which  gives  the  difference  between  the  weight  of  the 
column  of  vapour  and  that  of  a  column  of  air  of  equal  height,  from 
which  the  vapour  density  is  readily  obtained.  L.  M.  J. 

Calculation  of  the  Exact  Molecular  Weights  of  the  Easily 
Liquefiable  Gases  from  their  Densities  ;  Atomic  Weights  of 
Hydrogen,  Nitrogen,  Argon,  Chlorine,  Sulphur,  and  Carbon. 
Philippe  A.  Guye  (Compt.  rend .,  1905,  140,  1241 — 1243.  Compare 
Abstr.,  1904,  ii,  475). — The  relationship  M/L.(l  +a)(l  —  b)  =  22*412,  in 
which  M  is  the  molecular  weight,  L  the  weight  of  a  litre  of  the  gas  in  the 
normal  state,  and  a  and  b  the  constants  calculated  from  the  critical  data, 
is  not  satisfied  by  the  more  easily  condensible  gases.  The  deviations  are 
due  to  the  fact  that  the  values  of  a  and  b  for  the  critical  state  differ 
from  the  values  for  the  normal  condition.  The  correct  values  for  the 
normal  condition  of  the  gas  have  been  deduced,  and  the  following 
molecular  weights,  referred  to  02  =  32*000  as  basis,  have  been  calcu¬ 
lated  :  C02,  44  003  ;  N20,  44*000 ;  S02,  64*065  ;  HC1,  36*484  ;  C2H2, 
26*018.  From  these,  the  atomic  weights  of  the  contained  elements  are 
deduced.  The  numbers  given  are  :  hydrogen,  1*0077  )  carbon,  12*002  ; 
nitrogen,  14*007  ;  chlorine,  35*476  ;  sulphur,  32*065  ;  and  argon,  39*866. 
Except  in  the  case  of  nitrogen,  these  values  agree  well  with  the  numbers 
in  the  international  table.  H.  M.  D. 

Atomic  Weight  of  Nitrogen  deduced  from  the  Ratio  of  the 
Densities  of  Nitrogen  and  Oxygen.  Philippe  A.  Guye  (Compt, 
rend.,  1905,  140,  1386 — 1388.  Compare  preceding  abstract). — If  dY 
and  d2  are  the  densities  of  two  gases  measured  at  corresponding  tem¬ 
peratures  Tx  and  1\,  and  under  corresponding  pressures  px  and  p2,  and 
if  the  molecular  weights  of  the  gases  are  Mx  and  Mv  then,  according  to 
the  theory  of  corresponding  states,  djd2  =  M^pxT2\M2p2Tx,  or  MljM2  = 
(d^Jp^Kd^Jp^.  The  ratio  of  the  densities  of  the  two  gases, 
measured  at  corresponding  temperatures  and  pressures,  when  re¬ 
duced  to  the  normal  state  (0°  and  760  mm.)  should  therefore  give  the 
ratio  of  the  molecular  or  atomic  weights. 

When  the  corresponding  temperatures  and  pressures  are  so  chosen 
that  the  interpolation  involved  in  the  reduction  is  a  minimum  (oxygen, 
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100°  and  760  mm.,  nitrogen,  37°  and  505  mm.),  the  number  deduced 
for  the  atomic  weight  of  nitrogen  is  14  01 4. 

According  to  Berthelot,  the  two  gases  satisfy  the  simple  laws  with 
greatest  exactitude  at  a  temperature  equal  to  2*45  x  critical  tempera¬ 
ture.  If  these  (oxygen  105°,  nitrogen  40°)  are  taken  as  the  corre¬ 
sponding  temperatures,  and  the  pressure  in  each  case  is  taken  as 
760  mm.,  the  atomic  weight  deduced  is  14*011. 

These  numbers  are  compared  with  others  obtained  from  density 
measurements  by  using  other  reduction  methods,  and  14*009  is  con¬ 
sidered  to  be  the  most  probable  value  of  the  atomic  weight  of  nitrogen 
according  to  density  determinations.  H.  M.  D. 

Molecular  Attraction.  IV.  Biot’s  Formula  for  Vapour 
Pressure  and  Some  Relations  at  the  Critical  Temperature. 

James  E.  Mills  (/.  Physical  Ohem .,  1905,  9,  402 — 417.  See  this  vol., 
ii,  152). — -The  combination  of  Crompton’s  equation  for  the  latent  heat 
of  vaporisation  with  the  ordinary  thermodynamical  equations  leads  to 
the  expression  dPjdT *  2P/v  at  the  critical  temperature,  where  v  is  the 
critical  volume,  that  is,  at  the  critical  temperature  the  value  of  dPjdT 
is  exactly  double  what  it  would  be  for  the  perfect  gas  occupying  the 
same  volume.  As  Crompton’s  equation  had  been  shown  previously  to 
give  good  results  for  the  heat  of  vaporisation  at  temperatures  ap¬ 
proaching  the  critical  temperature,  the  critical  values  for  dPjdT  are 
taken  from  the  above  expression,  and  shown  to  be  in  good  accord  with 
the  observed  values  where  comparison  is  possible — the  agreement  in 
the  case  of  isopentane,  normal  pentane,  and  ether  beiDg  within  ex¬ 
perimental  errors.  It  is  shown  that  in  the  neighbourhood  of  the 
critical  temperature  the  Biot  curve  must  lie  below  the  true  curve,  and 
that  no  alteration  of  the  constants  will  cause  concordance.  Employing 
the  above  relation,  the  values  for  y!  [  =  (L  -  E)/(  *]d  -  at  the 

critical  temperature  agree  well  with  the  mean  values  found  previ¬ 
ously.  From  the  previous  results,  the  author  is  further  able  to  deduce 
the  well-known  relation  Dcjdc  =  constant,  where  Dc  is  the  theoretical, 
and  dc  the  actual  critical  density.  L.  M.  J. 

Osmosis  through  Silica  Tubes.  G.  Belloc  ( Compt .  rend .,  1905, 
140,  1253 — 1254.  Compare  Berthelot,  this  vol.,  ii,  316). — After 
exposure  to  high  temperatures,  the  surface  of  fused  silica  has  a  milky 
appearance.  Microscopic  examination  shows  that  the  surface  is  con¬ 
siderably  altered,  and  crystalline  particles  are  recognisable  in  reflected 
light.  The  phenomenon  of  osmosis  is  perhaps  connected  with  this 
process  of  devitrification.  H.  M.  D. 

Permeability  of  Glass  Vessels.  Marcellin  Berthelot  (i Compt . 
rend.,  1905,  140,  1286 — 1292). — The  author  finds  that  tubes  of 
“ordinary”  white  glass  or  of  Jena  glass  are  permeable  to  hydrogen, 
oxygen,  and  carbon  monoxide  under  the  conditions  observed  for  fused 
silica  vessels  (this  vol.,  ii,  316),  but  at  lower  temperatures.  No  loss 
was  observed  when  wood  charcoal  or  graphite  was  heated  in  either 
“ordinary”  or  Jena  glass  vessels,  otherwise  vacuous. 

The  permeability  of  the  walls  of  glass  or  fused  silica  vessels  to 
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gases  is  regarded  as  similar  in  character  to  the  interchange  of  gases 
which  takes  place  through  caoutchouc  or  animal  membranes. 

T.  A.  H. 

Employment  of  Thermal  Analysis  in  Abnormal  Cases. 

Gustav  Tammann  (. Zeit .  anorg.  Chem.,  1905,  45,  24 — 30). — In  1903 
(Abstr.,  1904,  113),  the  author  showed  how  the  composition  of 
crystallised  chemical  compounds  occurring  in  alloys  could  be  established 
by  thermal  analysis.  There  are  two  chief  cases,  namely,  (1)  the  com¬ 
pound  melts  to  a  homogeneous  liquid,  (2)  the  compound  splits  up  at  a 
definite  temperature  into  another  crystalline  substance  and  a  fused 
mass.  Under  the  second  head,  certain  complications  may  occur  during 
the  cooling  of  the  fused  alloy;  it  is  shown  in  detail  that  the  com¬ 
plications  do  not  invalidate  the  method.  I).  H.  J. 

Determination  of  Chemical  Equilibrium  from  Explosion 
Processes.  I.  K.  Finckh  {Zeit.  anorg.  Chem.,  1905,  45,  116 — 126). 
— When  electrolytic  gas  mixed  with  air  is  exploded  under  different 
conditions,  it  is  found  that  the  proportion  of  nitric  oxide  (NO)  present 
after  the  explosion  depends  on  the  temperature  and  pressure  (con¬ 
centration)  of  the  admixed  electrolytic  gas.  It  is  clear  then  that  the 
equilibrium  which  exists  at  the  moment  of  the  explosion  cannot  be 
deduced  from  the  final  equilibrium  after  cooling,  and  that  the  law  of 
mass  action  cannot  be  applied  directly.  An  experimental  attempt  was 
made  to  arrive  at  the  same  conclusion  in  the  case  of  the  formation  of 
hydrogen  peroxide  by  the  explosion  of  hydrogen  with  an  excess  of 
oxygen ;  here  the  amount  of  peroxide  obtained  is  much  smaller  than 
that  corresponding  with  chemical  equilibrium.  1).  H.  J. 

Determination  of  Chemical  Equilibrium  from  Explosion 
Processes.  II.  Walther  Nernst  {Zeit.  anorg.  Chem.,  1905,  45, 
126 — 131). — With  reference  to  Finckh’s  work  (preceding  abstract),  the 
author  points  out  that  it  would  be  difficult  to  calculate  in  general  the 
displacement  of  the  chemical  equilibrium  in  explosion  processes,  but 
suggests  that  it  would  be  possible  to  give  a  mathematical  treatment  in 
the  case  where  (as  in  the  formation  of  nitric  oxide  by  the  explosion  of 
electrolytic  gas  mixed  with  air)  the  velocity  of  the  reaction  is  not 
sufficiently  great  to  allow  of  the  establishment  of  equilibrium  at  the 
moment  of  the  explosion.  When  applied  to  Finckh's  experimental 
data,  this  suggestion  gives  sathfactory  results.  Another  method  of 
ascertaining  chemical  equilibrium  depends  on  the  measurement  of  the 
maximum  pressure  of  the  explosion  ;  some  applications  of  this  method 
wTere  given  by  Mallard  and  Le  Chatelier  {Ann.  Mines,  1883,  8,  4). 

D.  H.  J. 

Equilibria  in  the  Systems:  T1N03 — KNOs,  TlNOs — AgN03, 
and  T1N03 — NaN03.  Cornelis  van  Eijk  {Zeit.  physikal .  Chem., 
1905,  51,  721 — 731). — (1)  T1N03— KN03. — By  way  of  supplement 
and  correction  to  the  previous  paper  on  this  subject  (Abstr.,  1900,  ii, 
133),  it  is  stated  that  thallium  nitrate  solidifies  in  regular  crystals, 
which  are  stable  down  to  142’5° :  between  142'5°  and  72*8°,  the 
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rhombokedric  modification  is  the  stable  one;  below  72*8°,  the  rhombic 
modification.  The  latter  transition  point  can  easily  be  overlooked,  sii_.ce 
the  transition  process  is  very  sluggish.  The  transition  of  the  rhombo- 
hedric  mixed  crystals  containing  from  100 — 81  molecular  per  cent,  of 
thallium  nitrate  takes  place  at  temperatures  rising  gradually  from 
72*8°  to  78°. 

(2)  T1N03 — AgN03. — The  substance  of  this  communication  has 
been  already  reported  (Abstr.,  1900,  ii,  403). 

(3)  T1N03 — NalSTOg. — The  freezing  point  of  thallium  nitrate  is 

206*1°,  that  of  sodium  nitrate  is  308°;  the  freezing  point  curve  for 
mixtures  of  the  two  salts  is  of  the  simplest  type,  with  a  eutectic  point 
at  162°.  There  is  no  evidence  of  the  formation  of  a  double  salt. 
Further,  the  transition  temperatures  of  thallium  nitrate  are  not 
altered  by  the  addition  of  sodium  nitrate,  hence  no  mixed  crystals  are 
formed.  J.  C.  P. 

Equilibrium  between  Acetone  and  Hydroxylamine  Hydro¬ 
chloride.  Philippe  Landrieu  ( Compt .  rend.,  1905,  140,  1392 — 1393. 
Compare  Francesconi  and  Milesi,  Abstr.,  1902,  i,  660). — When  acetone 
and  hydroxylamine  hydrochloride  are  brought  together  in  aqueous 
solution  in  molecular  proportions,  a  state  of  equilibrium  is  established, 
which  can  be  represented  by 

(1  -a')COMe2  +  (l  -  a;)NH2OH,  HCl  ^  xCMe2.  N-OH,HCl  +  H,0. 

The  value  of  x  has  been  determined  for  a  series  of  concentrations 
by  measuring  the  heat  developed  on  addition  of  excess  of  sodium 
hydroxide  to  the  solution.  If  this  be  denoted  by  Q ,  and  if  and  Q2 
are  the  quantities  of  heat  developed  when  excess  of  the  alkali  is  added 
respectively  to  acetone  and  hydroxylamine  hydrochloride  and  to 
acetoxime  hydrochloride,  then  x  —  (Ql~Q)/(Ql-Q2).  The  following 
numbers  were  obtained  : 


Litres  per 

gram-mol.  4  6  8  12  24  48 

Qx .  —  —  23  13  25*19  26*06  28*52 

Q2 .  18*21  20*77  21*15  22*20  24*52  — 

Q  .  19*04  21*66  22*25  23*30  25*99  — 

a;  . .  0*84  0*80  0*75  0*72  0*63  — 


The  values  of  x  thus  found  are  in  agreement  with  the  requirements 
of  the  law  of  mass  action.  H.  M.  D. 

Approximate  Composition  of  the  Hydrates  formed  by 
Certain  Electrolytes  in  Aqueous  Solutions  at  Different  Concen¬ 
trations.  X.  Harry  C.  Jones  and  H.  P.  Bassett  ( Amer .  Ghem.  J ., 
1905,  33,  534 — 586.  Compare  Abstr.,  1904,  ii,  386,  710,  and  previous 
abstracts). — -A  series  of  curves  based  on  data  published  in  earlier 
papers  has  been  constructed  in  order  to  exhibit  the  relation  between 
the  waier  of  crystallisation  of  certain  electrolytes  and  the  depression 
of  the  freezing  point  of  their  aqueous  solutions.  The  relations  thus 
shown  afford  conclusive  evidence  of  the  existence  of  hydrates  in  the 
solutions. 
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Experiments  have  been  carried  out  with  the  object  of  obtaining  the 
data  required  for  calculating  the  approximate  composition  of  the 
hydrates  formed  at  various  concentrations.  The  depression  of  the 
freezing  point,  the  conductivity  at  0°,  and  the  sp.  gr.  have  been 
determined  of  solutions  of  different  concentrations  of  calcium  chloride 
and  bromide,  strontium  bromide,  barium  bromide,  magnesium  chloride 
and  bromide,  manganese  chloride  and  nitrate,  cobalt  chloride  and 
nitrate,  nickel  chloride  and  nitrate,  copper  chloride  and  nitrate,  and 
sulphuric  acid.  The  results  are  tabulated  and  are  also  plotted  as 
curves. 

From  an  examination  of  these  results,  it  is  evident  that  the  amount 
of  water  combined  with  the  dissolved  substance  increases  regularly  as 
the  concentration  of  the  solution  increases.  In  some  cases,  the  number 
of  mols.  of  water  combined  with  1  mol.  of  the  dissolved  substance 
increases  from  the  most  concentrated  to  the  most  dilute  solution, 
whilst  in  other  cases  it  either  passes  through  a  maximum  or  attains 
a  maximum  value  which  remains  practically  constant  as  the  dilution 
is  further  increased.  E.  G. 

Liquid  Hydrogen  Sulphide  as  a  Solvent.  Ubaldo  Antony 
and  G.  Magri  ( Gazzetta ,  1905,  35,  i,  206 — 226). — The  characters 
exhibited  by  liquid  hydrogen  sulphide  differ  widely  from  those  of  the 
gas.  When  quite  pure,  the  liquid  can  be  kept  in  Dewar’s  vacuum 
vessels  isolated  from  external  moisture  ;  it  undergoes  slow  evaporation, 
which  is  accelerated  by  the  addition  of  pieces  of  pumice,  &c.  It  has  a 
neutral  reaction  to  litmus  paper,  owing  either  to  the  non-dissociation 
of  the  hydrogen  sulphide  or  to  the  inactivity  of  the  litmus  at  the  low 
temperature  of  the  liquid.  Electrically,  liquefied  hydrogen  sulphide 
acts  as  an  insulator,  and  in  the  neighbourhood  of  its  boiling  point  it 
does  not  exhibit  in  its  chemical  behaviour  that  analogy  with  water 
which  would  be  expected  from  its  chemical  composition.  As  a  solvent, 
it  behaves  to  some  extent  similarly  to  carbon  disulphide,  alcohol,  ether, 
or  benzene,  but  although  its  solvent  powers  are  relatively  extended,  its 
ability  to  cause  dissociation  is  far  less  marked  than  that  of  water  and 
other  strongly  dissociating  solvents.  The  salts  of  energetic  bases  are 
not  soluble  in  ifc,  but  non-metallic  compounds  are  dissolved  by  it,  giving 
conducting  solutions.  Iodine,  when  dissolved  in  liquid  hydrogen 
sulphide,  bestows  on  it  very  considerable  conductivity ;  phosphorus 
iodide  has  the  same  effect  to  a  less  degree,  and  the  haloid  compounds  of 
the  other  non-metals,  although  they  dissolve  in  very  small  proportions, 
give  solutions  of  moderate  conductivity.  Solutions  of  certain  organic 
substances,  for  example,  iodoform  and  tetramethylammonium  iodide, 
yield  solutions  having  conductivities  which  indicate  that  organic 
compounds  may  become  ionised  in  liquid  hydrogen  sulphide. 

The  nitro-derivatives  of  benzene,  nitronaphthalene,  and  naphthyl- 
amine  dissolve  moderately  well  in  this  solvent,  but  the  solutions  are 
non-conducting ;  there  is  a  marked  difference  between  the  solubility  of 
picric  acid  and  that  of  potassium  picrate. 

Most  of  the  above-mentioned  compounds  dissolve  in  liquid  hydrogen 
sulphide  with  absorption  of  heat,  but  exceptions  to  this  rule  are  met 
with  in  phosphorus  trichloride  and  tribromide. 
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Hydrocarbons,  alcohols,  ethers,  &c.,  also  dissolve  in  liquid  hydrogen 
sulphide. 

The  marked  chemical  activity  of  hydrogen  sulphide  in  the  state  of 
gas  or  in  aqueous  solution  vanishes  almost  entirely  when  the  gas  is 
liquefied.  Thus,  iodine  reacts  but  very  slightly  with  liquid  hydrogen 
sulphide,  but  gives  a  dark  red  solution  also,  liquid  sulphur  dioxide 
and  liquid  hydrogen  sulphide  mix,  but  only  react  readily  in  presence  of 
an  ionising  liquid.  Salts  of  copper,  lead,  &c.,  are  unchanged  by  liquid 
hydrogen  sulphide,  and  the  same  is  the  case  with  powerful  oxidising 
agents  such  as  chromium  trioxide,  chromates,  dichromates,  per¬ 
manganates,  etc.  Concentrated  sulphuric  acid  and  Nordhausen  acid 
are  both  solidified  in  liquid  hydrogen  sulphide,  but  do  not  react  with 
it.  Sodium  and  potassium  remain  unchanged  in  the  liquid,  and 
mercury  solidifies  in  it  without  exhibiting  any  superficial  alteration. 
Bromine,  even  in  the  solid  condition,  reacts  energetically  with  liquid 
hydrogen  sulphide,  forming  sulphur  bromide. 

Iodine  and  liquid  hydrogen  sulphide  do  not  react  when  dissolved  in 
ordinary  solvents,  such  as  the  lower  aliphatic  hydrocarbons,  carbon 
disulphide,  or  chloroform.  Nor  does  the  presence  of  thiophen 
determine  any  reaction,  but  decane,  carvene,  amylene,  and  benzene  do 
so,  various  products  being  obtained.  More  marked  in  their  power  to 
cause  interaction  between  iodine  and  liquid  hydrogen  sulphide  are 
hydroxylated  compounds,  and  the  same  is  the  case  with  aldehydes  and 
ketones  ;  indeed,  benzaldehyde  alone  reacts  with  the  liquid  sulphide. 

Attention  is  called  to  the  papers  by  McIntosh  and  Steele  (Abstr., 
1904,  ii,  533)  and  Archibald  and  McIntosh  (Abstr.,  1904,  ii,  534)  on 
this  subject. 

Descriptions,  with  illustrations,  are  given  of  the  apparatus  used  for 
the  preparation,  purification,  and  liquefaction  of  the  hydrogen  sulphide 
and  for  the  conductivity  measurements.  T.  H.  P. 

Influence  of  Alkaloids  and  Alkaloidal  Salts  on  Catalysis. 

Orville  H.  Brown  and  C.  Hugh  Neilson  (Ame?\  J.  Physiol .,  1905, 
13,  427 — 435). — The  action  of  strychnine,  caffeine,  and  their  salts  on 
the  hydrolysis  of  hydrogen  peroxide  by  platinum  black  and  by  aqueous 
-extracts  of  kidney  or  pancreas  has  been  examined.  The  results  are 
given  in  tabular  form,  and  show  that  the  action  exhibited  is  almost 
always  inhibitory,  some  salts  being  more  active  in  this  direction  than 
others.  The  salts  of  hydrochloric,  hydrobromic,  and  nitric  acids  in¬ 
variably  retard  the  catalysis  whether  the  base  is  an  alkaloid  or  a 
metal.  In  the  case  of  other  salts,  the  result  is  either  less  marked,  or 
occasionally  a  slight  stimulating  effect  is  noticeable  with  certain  con 
centrations.  W.  D.  H. 

Theory  of  Colloids.  Karl  Landsteiner  ( Zeit .  physikal.  Chem .,  1905, 
51,  741 — 742). — The  author  draws  attention  to  earlier  work  by  him¬ 
self  and  Jagic,  to  which  Billitzer  (this  vol.,  ii,  305)  has  made  inadequate 
reference.  J.  C.  P. 

Theory  of  Colloids.  Eduard  Jordis  (Zeit.  Elektrochevi .,  1905,  11, 
288 — 290). — Mainly  a  claim  for  priority.  T.  E. 
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The  Unit  of  Combining  Weights.  Robert  Luther  (Zeit. 
Elektrochem .,  1905,  11,  273). — The  chemical  combining  weights  might 
bo  brought  into  harmony  with  the  C.G.S.  system  of  physical  units 
(by  means  of  Faraday’s  law)  by  defining  the  combining  weight  of 
a  univalent  element  as  the  quantity  corresponding  with  104  electro¬ 
magnetic  units  of  electricity.  This  quantity  of  electricity  is  very 
nearly  100,000  coulombs,  and  the  combining  weights  so  defined  would 
therefore  be  about  3‘5  per  cent,  larger  than  those  at  present  in  use. 

T.  E. 

The  Conception  of  Valency.  Jean  Billitzer  {Zeit,  anorg.  Chem,t 
1905,  45,  81 — 82). — In  answer  to  Abegg  and  Hinrichsen,  the 
author  emphasises  the  distinction  between  total  affinity  and  valence 
affinity  (Abstr.,  1901,  ii,  32,  475,  720  ;  this  vol.,  ii,  155). 

D.  II.  J. 

A  Simple  Gas  Pressure  Regulator.  J.  Marek  (/.  pr,  Chem ., 
1905,  [ii],  71,  431 — 432). — Two  forms  of  a  simple  gas  pressure  regu¬ 
lator,  which  can  be  set  up  with  ordinary  laboratory  apparatus,  are 
described  and  illustrated.  G.  Y. 


448 


ABSTRACTS  OF  CHEMICAL  PAPERS. 
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Chemical  Combination  of  Oxygen  and  Hydrogen  under 
the  Action  of  Radium  Rays.  Berger  Davis  and  C.  W.  Edwards 
(J.  Soc.  Chem.  Ind. ,  1905,  24,  266 — 267). — When  a  radium  salt  is 
dissolved  in  water,  hydrogen  is  continuously  liberated;  the  authors 
have  now  been  able  to  obtain  the  reverse  effect,  that  is,  the  synthesis 
of  water,  by  exposing  a  mixture  of  hydrogen  and  oxygen  to  the  action 
of  radium  bromide.  By  determining  the  contraction  in  volume  of  the 
mixed  gases  on  removing  the  water  by  means  of  phosphoric  oxide,  and 
the  amount  of  ionisation  as  measured  by  an  electrometer,  13,100 
molecules  of  water  are  found  to  be  formed  for  each  free  ion  produced  ; 
the  ratio  increases  with  increase  of  temperature.  P,  H. 

The  Mechanics  of  Fire,  Henry  E.  Armstrong  ( J .  Soc.  Chem .  Ind., 
1905,  24,  473 — 480). — The  paper  contains  a  comprehensive  summary 
of  the  author's  views  on  the  mechanism  of  the  process  of  oxidation, 
most  of  which  have  been  already  published  elsewhere  (compare  Trans., 
1903,83,1088). 

The  subject  is  treated  under  the  following  heads  : — Combustion  of 
Hydrogen.  Hydrocarbons.  Carbon  monoxide  and  carbon.  The  Retar¬ 
dation  of  combustion  by  oxygen.  Autoxidation.  It  is  illustrated  with 
numerous  diagrams  and  tables,  for  details  of  which  the  original  paper 
should  be  consulted.  P.  H. 
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Action  of  the  Silent  Discharge  on  Chlorine.  G.  W.  A. 

Foster  ( Ber .,  1905,  38,  1781 — 1784.  Compare  Russ,  this  vol.,  ii, 
38 1 ). — Chlorine,  after  being  subjected  to  a  silent  discharge,  does  not 
carry  an  electrical  charge,  nor  can  any  change  in  the  density  of  the  gas 
be  detected.  The  author  considers  that  the  use  by  Russ  of  benzene  as 
a  test  substance  for  “  active”  chlorine  is  open  to  criticism. 

W.  A.  D. 

Action  of  Oxidising  Agents  on  Hydriodic  Acid.  Reactions 
of  Hypoiodous  Acid.  Anton  Skrabal  ( Chem .  Zeit 19  )5,  29, 
550 — 554). — By  the  action  of  an  excess  of  an  oxidising  agent  on  dilute 
solutions  of  hydriodic  acid,  hypoiodous  and  iodic  acids  are  formed. 
The  colour  of  solutions  of  hypoiodous  acid  varies  from  greenish- 
yellow  to  brown  according  to  the  concentration.  Dilute  solutions  of 
hypoiodous  acid  have  the  odour  of  iodoform,  whilst  more  concentrated 
solutions,  owing  to  their  decomposition,  have  the  odour  of  iodine.  In 
acid  solution,  hypoiodous  acid  decomposes  into  iodine  and  iodic  acid,  a 
change  which  is  accelerated  by  the  removal  of  one  of  the  products  of 
the  action  by  the  addition  of  iodides,  by  diminishing  the  concentration 
of  the  hydrogen  ions,  or  by  the  addition  of  certain  reducing  agents. 
Hypoiodous  acid  is  probably  the  primary  product  of  the  oxidation  of 
hydriodic  acid.  A.  McK. 

Constitution  of  Fremy’s  Sulphazilate  and  of  Pelouze’s 
Nitrosulphate.  Edward  Divers  (Ber.,  1905,  38,  1874 — 1878). — A 
reply  to  Hantzsch’s  criticisms  (this  vol.,  ii,  313).  The  conclusions 
of  Haga  (Trans.,  1904,  85,  78)  and  of  Divers  (Proc.,  1903,  19,  283; 
Trans.,  1895,  67,  1098)  are  upheld.  E .  F.  A. 

Synthesis  of  Hydronitric  Acid  [Azoimide].  Arthur  Wesley 
Browne  (J.  Amer.  Chem .  Soc.,  1905,  27,  551 — 555;  Ber.,  1905,  38, 
1825 — 1829). — When  a  solution  of  hydrazine  sulphate  in  dilute  sul¬ 
phuric  acid  is  treated  with  hydrogen  peroxide,  azoimide  is  produced, 
the  yield  under  certain  conditions  amounting  to  more  than  28  per  cent, 
of  that  required  by  the  equation  3N2H4  +  5H202  =  2N3H  +  10H2O. 

It  has  been  found  that  small  quantities  of  azoimide  can  be  also 
obtained  by  the  action  of  other  oxidising  agents  oh  hydrazine  sulphate. 

E.  G. 

Solubility  of  Phosphorus  in  Ether  and  Benzene.  Anastasios 
Christomanos  (Zeit.  anorg .  Chem.,  1905,  45,  132  —  141). — The  solu¬ 
bilities  of  phosphorus  in  ethyl  ether  and  in  benzene  at  various  tem¬ 
peratures  are  tabulated  in  the  original.  For  100  parts  of  solvent,  it 
varies  in  the  case  of  ethyl  ether  from  0  4335  part  at  0°  to  1  *9984  parts  at 
35°.  In  benzene,  it  is  1513  parts  at  0°,  and  increases  to  10*027  at  81°. 

A  saturated  solution  of  phosphorus  in  ether  has  the  sp.  gr.  0*7257 
at  13°,  0*7187  at  19°,  0*7283  at  25°,  and  nD  1*3565462  at  19°,  and 
1*35435  at  25°.  A  saturated  solution  in  benzene  has  nD  1*5129453 
at  11*9°,  1*5107379  at  19°,  and  1*50638  at  25°,  and  the  sp.  gr. 
0*8959  at  13°,  0  8912  at  19°,  0*8875  at  22°,  0  8861  at  25°.  The 
solutions  of  phosphorus  in  ether  and  benzene  respectively  differ  in 
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appearance  and  in  the  phenomena  observed  on  keeping  or  on  evaporating 
the  solutions  on  pieces  of  paper  in  the  air  or  on  watch-glasses. 

D.  H.  J. 

Preparation  of  Diamonds.  Henri  Moissan  (Ann.  Chim.  Phys ., 
1905,  [viii],  5,  174 — 208). — A  resume  of  work  already  published 
(compare  this  vol.,  ii,  43,  160,  166,  247).  M.  A.  W. 

Preparation  and  Purification  of  Carbon  Tetrabromide. 

A.  von  Bartal  ( Chem .  Zeit .,  1905,  29,  377 — 378). — The  yield  of 
carbon  tetrabromide  by  Wallach’s  method  (Abstr.,  1893,  i,  596)  may 
be  increased  from  39  per  cent,  to  63  per  cent,  by  adding  1  c.c.  of 
acetone  and  8  c.c.  of  bromine  to  a  solution  of  150  c.c.  of  25  per  cent, 
sodium  hydroxide,  shaking  the  mixture,  filtering  off  the  precipitate, 
and  repeating  the  addition  of  acetone  and  bromine  to  the  filtrate  four 
times  in  succession,  the  weight  of  tetrabromide  obtained  being  19*3 
grams.  The  product  is  recrystallised  from  methyl  alcohol,  from  which 
it  separates  in  small,  colourless  or  slightly  yellow  plates,  which,  after 
washing  with  water  and  drying,  may  be  kept  for  several  months  with¬ 
out  decomposition  if  not  exposed  to  direct  sunlight.  P.  H. 

Reciprocal  Replacement  of  Metals  in  Aqueous  Solutions. 

George  MgPhail  Smith  ( J ‘  Amer .  Chem.  Soc .,  1905,  27,  540 — 551. 
Compare  Abstr.,  this  vol.,  ii,  164). — The  experiments  described  in  this 
paper  show  that  the  following  pairs  of  metals  are  reciprocally  replace¬ 
able  in  aqueous  solution,  the  first  metal  of  each  pair  being  more  readily 
replaceable  by  the  second  than  the  second  is  by  the  first.  K,  Na ; 
K,  Ba  ;  Na,  Ba  ;  Zn,  Cu  ;  Cd,  Cu  ;  Fe,  Hg  ;  Fe,  Ag  ;  Hg,  Ag  ;  Hg,  Pt ; 
Hg,  An;  Ag,  An.  The  conditions  necessary  for  the  reverse  replace¬ 
ments,  that  is,  the  replacement  of  the  second  metal  by  the  first  of  each 
pair,  are  described.  For  details  of  the  experiments,  the  original  must 
be  consulted.  E.  G. 

Action  of  Potassammonium  on  Barium  Bromide.  Alexandre 
Joannis  (Comfit,  rend.,  1905,  140,  1243 — 1245). — When  dry  barium 
bromide  is  treated  with  pure  dry  ammonia,  the  compound  BaBr2,8NH3 
is  formed.  Its  dissociation  tension  is  equal  to  760  mm.  at  35*4°. 
Potassium  bromide  dissolves  readily  in  liquid  ammonia,  and  on  cooling 
the  compound  KBr,4NH3  separates  in  crystals  which  melt  at  about 
—  45°.  The  vapour  pressure  of  the  crystals  near  the  melting  point  is 
less  than  the  atmospheric  pressure.  When  the  compound  BaBr2,8NH3 
is  brought  into  contact  with  potassammonium,  a  reaction  takes 
place  which  extends  over  2 — 3  days.  Hydrogen  is  evolved  and  barium 
amide  and  potassium  bromide  are  formed,  BaBr2  +  2NH3K  =  Ba(NH2)2  + 
2 1\  Br  +  H2.  The  potassium  bromide  can  be  removed  from  the  reaction 
products  by  repeated  washing  with  liquid  ammonia.  H.  M.  D. 

Revision  of  the  Atomic  Weights  of  Sodium  and  Chlorine. 

Theodore  W.  Richards  and  Roger  Clark  Wells  (J.  Amer.  Chem.  Soc., 
1905,  27,  459  —  529). — Accurate  determinations  have  been  made  of 
the  values  of  the  ratios  AgCl  :  NaCl,  Ag  :  NaCl,  and  Ag  :  AgCl. 
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The  sodium  chloride  employed  was  obtained  from  various  sources 
and  purified  in  several  different  ways,  but  the  equivalent  weight  from 
all  the  samples  was  practically  identical.  It  is  evident  from  these 
experiments  that  pure  sodium  chloride  can  be  easily  prepared  and  that 
water  can  be  expelled  from  the  salt  by  fusion  without  loss  of  chlorine. 
Moreover,  since  it  was  found  that  the  equivalent  weight  does  not  vary 
whether  the  salt  is  fused  in  a  vacuum  or  in  air,  it  is  clear  that  the 
substance  does  not  contain  appreciable  amounts  of  occluded  oxygen  or 
nitrogen. 

The  silver  used  in  this  investigation  was  precipitated  by  ammonium 
formate  and  ignited  in  a  boat  of  pure  lime.  It  was  found  that  silver 
fused  in  hydrogen  yielded  exactly  the  same  proportion  of  silver 
chloride  as  that  which  had  been  fused  in  a  vacuum,  a  result  which 
supports  Stas’  conclusion  that  silver  does  not  dissolve  more  than 
0  0004  per  cent,  of  hydrogen.  The  purification  of  silver  is  best 
effected  by  fusion  on  pure  lime  in  an  atmosphere  of  pure  hydrogen 
and  subsequent  fusion  in  a  vacuum. 

In  precipitating  silver  chloride  from  aqueous  solutions,  it  is  neces¬ 
sary  to  use  very  dilute  solutions,  as  otherwise  the  precipitate  is  liable 
to  occlude  traces  of  other  substances  which  cannot  always  be  removed. 
A  study  was  made  of  the  conditions  under  which  such  impurities  are 
occluded  and  eliminated  ;  it  was  found  that  in  Stas’  method  of  adding 
solid  sodium  chloride  to  a  solution  of  a  silver  salt  some  salt  is  always 
occluded  in  the  silver  chloride.  Attention  is  directed  to  various  points 
which  must  be  taken  into  consideration  in  accurate  work  of  this  kind. 

The  variable  solubility  of  silver  chloride  has  been  investigated  and 
the  precautions  to  be  observed  in  estimating  traces  of  chlorine  and 
silver  by  means  of  the  nephelometer  (Abstr.,  1904,  ii,  287)  have  been 
ascertained.  Fused  silver  chloride  appears  to  contain  traces  of  dis¬ 
solved  air,  but  the  amount  is  extremely  small,  since  no  appreciable  loss 
in  weight  occurs  on  subsequent  fusion  in  a  vacuum. 

The  results  of  ten  experiments  for  determining  the  value  of  the 
ratio  NaCI :  AgCl  with  nine  samples  of  sodium  chloride  prepared  in 
different  ways  gave  an  average  of  40*780  : 100,  whence  the  atomic 
weight  of  sodium  is  23*017  (Ag=  107*930  ;  01  =  35*455). 

In  twelve  other  experiments  made  with  seven  different  preparations 
of  sodium  chloride  and  three  of  silver,  it  was  found  that  NaCl :  Ag  = 
54*185  :  100,  whence  the  atomic  weight  of  sodium  is  23*027. 

In  another  series  of  ten  experiments,  it  was  found  that  the  ratio 
Ag  :  AgCl  —  100  :  132*867.  Two  different  methods  of  synthesis  of  the 
silver  chloride  were  used,  and  the  silver  employed  was  obtained  from 
various  sources,  but  the  results  were  practically  identical.  From  these 
results,  it  is  found  that  if  the  atomic  weight  of  silver  is  taken  as 
107*920,  a  value  which  is  probably  more  accurate  than  107*930,  the 
atomic  weight  of  sodium  is  23*006  and  that  of  chlorine  35*470;  if  the 
atomic  weight  of  silver  is  taken  as  107*930,  that  of  sodium  becomes 
23  008  and  that  of  chlorine  35*473. 

These  new  values  affect  considerably  the  figures  in  the  second  decimal 
place  of  all  the  atomic  weights  depending  on  those  of  chlorine,  sodium, 
or  silver,  and  render  necessary  a  recalculation  of  all  the  atomic 
weights. 


452 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


The  paper  contains  a  very  full  discussion  of  the  sources  of  error  in 
Stas’  experiments.  E.  G. 

Reactions  with  Sodium  Thiosulphate.  Franz  Faktor  (Chem. 
Centr .,  1905,  i,  1524;  from  Pharm.  Post.,  38,  219.  Compare  Abstr., 
1902,  ii,  256). — When  sodium  thiosulphate  is  boiled  with  magnesium 
ribbon,  magnesium  hydroxide  and  hydrosulphide  are  formed.  When 
iron  powder  ( ferrum  lirnatum),  sheet  silver,  copper  shavings,  or  lead 
foil  is  heated  with  sodium  thiosulphate,  the  black  metallic  sulphides  are 
formed,  whilst  bismuth  yields  the  brown  sulphide  and  cadmium  forms 
a  yellow  solution.  Rose’s  metal  on  warming  with  the  thiosulphate 
forms  black  flakes  of  lead  and  bismuth  sulphides ;  on  boiling  with 
sodium  hydroxide,  the  solution  becomes  yellow  and  a  sulphide  is 
formed.  Alkaline  solutions  of  thallium  salts  give  a  white  precipitate 
with  sodium  thiosulphate  which  dissolves  on  boiling,  forming  a  brown 
solution ;  brownish-black  thallous  sulphide,  T12S,  separates  out  on  the 
addition  of  hydrochloric,  sulphuric,  or  acetic  acid.  When  hot  solutions 
of  sodium  thiosulphate  and  thallium  salts  are  mixed,  the  liquid  becomes 
brown.  Thallous  chloride,  T1C1,  is  readily  soluble  in  a  solution  of 
sodium  thiosulphate,  thallous  bromide  less  so,  and  the  iodide  is 
insoluble. 

Thallous  dichromate,  Tl2Cr207,  is  an  orange-yellow  precipitate, 
which  is  somewhat  soluble  in  water  and  dissolves  in  a  solution  of 
sodium  thiosulphate  forming  the  yellow  chromate,  Tl2Cr04.  When 
the  solution  of  dichromate  in  sodium  thiosulphate  is  warmed  with 
ammonium  chloride,  chromium  hydroxide,  Cr2(OH)c,  is  precipifated. 
Mercurous  chloride  dissolves  in  sodium  thiosulphate,  and  the  solution 
forms  a  black  precipitate  on  heating ;  when  the  solution  is  boiled  with 
gold  chloride,  mercury  and  gold  sulphide,  Au2S3,  separate  and  mercuric 
chloride  may  be  estimated  in  the  filtrate.  When  mercuric  oxide  is 
heated  with  sodium  thiosulphate,  the  red  sulphide  is  formed,  and  the 
red  sulphide  under  similar  conditions  becomes  of  a  more  brilliant  tint. 

E.  W.  W. 

Electrolytic  Deposition  of  Silver.  Ralph  C.  Snowdon  ( J . 
Physical  Chem.,  1905,  9,  392 — 398). — The  experiments  were  per¬ 
formed  chiefly  with  a  view  to  ascertaining  the  possibility  of  obtaining 
a  plating  deposit  of  silver  from  the  solution  of  the  nitrate.  It  was 
found  that  a  good,  coherent,  finely-crystalline  deposit  can  be  obtained 
by  rapid  rotation  of  the  cathode  and  separation  of  the  anodic  and 
cathodic  liquids,  and  the  author  considers  that  if  means  for  a  higher 
speed  of  rotation  were  available,  burnished  deposits  would  result. 
The  addition  of  small  quantities  of  glue  to  the  solution  had  remark¬ 
able  effects,  smooth,  bright  purple  or  yellow  deposits  with  no  visible 
crystalline  structure  being  obtained,  which  resemble  some  of  Carey 
Lea’s  deposits  from  organic  salts.  L.  M.  J. 

Colloidal  Silver.  Alexander  Gut  bier  and  Gustav  Hofmeier 
(Zeit.  anorg.  Chem.,  1905,  45,  77 — 80). — The  authors  describe  colour 
phenomena  seen  on  forming  colloidal  silver  in  presence  of  gum  arabic, 
which  bear  on  Blake’s  suggestion  (Abstr.,  1904,  ii,  31)  of  the 
existence  of  three  (or  four)  allotropic  coloured  forms  of  silver. 
Fifty  c.c.  of  gum  arabic  solution  (1  :  100)  were  mixed  with  (1)  100  c.c. 


INORGANIC  CHEMISTRY. 


453 


of  silver  nitrate  solution  (1  : 1000)  and  50  c.c.  of  water;  (2)  25  c.c.  of 
silver  nitrate  and  125  c.c.  of  water;  (3)  10  c.c.  of  silver  nitrate  and 
140  c  c.  of  water;  (4)  5  c.c.  of  silver  nitrate  and  145  c.c.  of  water; 
(5)  1^  c.c.  of  silver  nitrate  and  148*5  c.c.  of  water;  the  solutions  (each 
200  c.c.)  thus  prepared  were  reduced  by  hydrazine  hydrate  (1  :  2000) 
and  the  hydrosols  of  silver  obtained  were  purified  by  dialysis.  The 
colours  of  the  hydrosols  varied  with  the  concentratioo,  and  were  for 
the  five  cases  dark  olive-green,  olive-green,  brownish,  grey,  and 
greyish  respectively  by  reflected  light ;  brownish-red,  red,  dark  violet, 
violet,  faint  violet  respectively  by  transmitted  light. 

Hydrosols  obtained  by  reduction  of  ammoniacal  silver  nitrate  with 
phenyl  hydrazine  hydrate  are  black  by  reflected  light,  green  by 
transmitted  light. 

With  hypophosphorous  acid  as  reducing  agent  in  presence  of  gum 
arabic,  a  light  brown  solution  is  obtained,  which  becomes  dark  brown 
and  then  deep  red.  If  this  liquid  is  now  heated  slowly  to  boiling, 
it  becomes  deep  brown,  then  olive-green  ;  the  olive-green  colour 
continues  even  after  dialysis.  D.  H.  J. 

Action  of  Carbon  Monoxide  on  Silver  Oxide.  Detection  of 
Traces  of  the  Gas  in  the  Atmosphere.  Henri  Dejust  ( Compt . 
rend.  1905,  140,  1250 — 1252.  Compare  Gautier,  Abstr.,  1898,  ii, 
535). — When  carbon  monoxide  acts  on  dry  silver  oxide  at  the  ordinary 
temperature,  a  considerable  amount  of  heat  is  developed  and  metallic 
silver  is  formed:  Ag00  +  CO  =  Ag2  +  C02  +  61  *2  Cal.  It  is  sometimes 
necessary  to  raise  the  temperature  of  the  oxide  to  40 — 50°  before  the 
reaction  sets  in.  The  gas  also  acts  slowly  on  the  oxide  suspended  in 
water ;  metallic  silver  is  deposited  and  a  yellowish-brown  solution  is 
formed  which  also  deposits  silver.  The  reaction  takes  place  much 
more  rapidly  in  ammoniacal  solution ;  the  colourless  solution  turns 
brown,  then  black,  and  deposits  silver.  A  simple  means  of  utilising 
this  reaction  for  the  approximate  estimation  of  carbonic  oxide  in  the 
air  is  described.  H.  M.  D. 

Metallic  Calcium.  II.  Kurt  Arndt  (Ber.,  1905,  38, 1972  — 1974. 
Compare  Abstr.,  1903,  ii,  76  ;  this  vol.,  ii,  87). — The  author  describes 
three  alloys  of  aluminium  and  calcium,  containing  23*4,  41*79 — 45*44, 
and  80*55 — 83*32  per  cent,  of  calcium  respectively.  They  had  the 
sp.  gr.  2*18,2*26 — 2*38,  and  1*74 — 1*81  respectively,  and  melted  at 
765°  (corr.),  1050°,  and  600°  respectively.  When  the  percentage  of 
aluminium  in  the  alloy  is  high,  calcium  may  be  separated  from 
aluminium  by  distillation  under  diminished  pressure. 

Alloys  of  calcium  and  aluminium  may  be  prepared  by  electrolysing 
fused  calcium  chloride  with  fused  aluminium  as  the  cathode. 

A.  McK. 

Calcium  Sulphate  in  Ammonium  Sulphate  Solution.  Eugene  C. 
Sullivan  (J.  Amer.  Chem .  Soc.,  1905,  27,  529 — 539). — Determina¬ 
tions  of  the  solubility  of  calcium  sulphate  in  water  and  in  solutions  of 
ammonium  sulphate  at  25°  have  given  the  following  results.  The 
solubility  in  water  is  0’2083  gram  per  100  c.c.  On  the  first  addition 
of  ammonium  sulphate  to  the  aqueous  solution,  a  notable  decrease  in 
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the  solubility  of  the  calcium  sulphate  is  observed.  As  the  concen¬ 
tration  of  the  ammonium  sulphate  increases,  the  fall  becomes  more 
gradual,  and  the  solubility  passes  through  a  minimum  equal  to  about 
two-thirds  of  its  original  value  when  the  concentration  is  about 
0  09  mol.  per  litre.  From  this  point,  the  solubility  gradually  increases 
until  the  concentration  of  the  ammonium  sulphate  is  0‘6  mol.  per  litre, 
when  the  solubility  of  the  calcium  sulphate  has  the  same  value  as  in 
pure  water.  With  3  mols.  of  ammonium  sulphate  per  litre,  the 
solubility  of  calcium  sulphate  is  twice  as  great  as  in  water.  The 
curve  expressing  the  results  is  similar  to  that  obtained  by  Seidell  and 
Cameron  (Abstr.,  1902,  ii,  207)  for  solutions  of  calcium  sulphate  and 
sodium  sulphate. 

The  specific  conductivity  of  concentrated  ammonium  sulphate 
solutions  is  decreased  by  saturation  with  calcium  sulphate.  On  the 
assumption  that  ammonium  sulphate  is  dissociated  into  2NH4*  and 
S04",  and  calcium  sulphate  into  Ca”  and  S04",  and  that  the  con¬ 
ductivity  is  a  measure  of  such  dissociation,  the  solubility  of  calcium 
sulphate  in  dilute  ammonium  sulphate  is  greater  than  that  required  by 
the  mass  law. 

The  results  are  in  accordance  with  the  isohydric  principle  of 
Arrhenius  (Abstr,,  1899,  ii,  201).  The  calculations  show  that  the  con¬ 
centration  of  the  non-dissociated  calcium  sulphate  decreases  as  the 
amount  of  ammonium  sulphate  is  increased.  E.  G. 

Calcium  Carbonate.  II.  Precipitation.  Wilhelm  Meigen 
( Ghem .  Centr .,  1905,  i,  1363 — 1364  ;  from  Ber.  naturfor.  Ges.  Freiburg 
i.  Br.,  15,  38 — 54,  55 — 74.  Compare  ibid.,  13,  40). — From  the  results 
of  36  experiments  in  which  calcium  carbonate  was  precipitated  from  the 
nitrate,  Ca(N03)2,4H20,  in  various  ways  by  means  of  normal  sodium 
carbonate,  sodium  hydrogen  carbonate,  ammonium  carbonate,  and  potas¬ 
sium  carbonate,  the  following  conclusions  have  been  drawn.  Calcium 
carbonate  always  separates  from  a  mixture  of  cold  solutions  of  the 
nitrate  and  alkali  carbonate  in  an  amorphous  state  and  may  remain  in 
this  condition  for  several  days.  When  the  solutions  are  hot,  the 
precipitate  probably  also  separates  in  an  amorphous  form,  but  cannot 
be  isolated  in  this  condition  owing  to  the  rapidity  with  which  it  changes 
into  the  crystalline  form.  The  amorphous  carbonate  may  become 
crystalline  in  either  the  calcite  or  aragonite  form.  The  aragonite 
form  always  separates  from  cold  solutions  as  spherical  or  globular 
aggregations,  and  from  hot  solutions  in  needles ;  the  latter  is  a  much 
less  stable  form.  Normal  sodium  carbonate  precipitates  calcium 
carbonate  from  cold  concentrated  solutions,  principally  in  the  form  of 
globular  aragonite.  Dilute  solutions  do  not  so  readily  yield  aragonite, 
and  the  change  of  this  form  to  calcite  takes  place  more  rapidly  in  such 
solutions.  In  hot  solutions,  calcite  is  readily  precipitated  ;  when 
aragonite  is  formed,  it  separates  in  needles  and  is  more  stable  when 
precipitated  from  dilute  solutions.  In  cold  solutions,  sodium  hydrogen 
carbonate  yields  principally  calcite,  and  when  the  solutions  are  dilute 
no  trace  of  aragonite  is  formed  ;  from  hot  solutions,  however,  aragonite 
separates  in  the  form  of  very  stable  needles.  The  precipitate  obtained 
by  adding  ammonium  carbonate  to  cold  concentrated  solutions 
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consists  of  aragonite  globules,  but  in  dilute  solutions  aragonite  is  not 
formed  ;  both  kinds  separate  together  from  hot  solutions.  The  addition 
of  ammonia  aids  the  formation  of  aragonite.  Sodium  carbonate  and 
potassium  carbonate  throw  down  amorphous  calcium  carbonate  from 
cold  concentrated  solutions.  On  the  whole,  calcium  nitrate  behaves 
like  calcium  chloride,  but  in  the  former  case,  when  aragonite  is  formed, 
it  is  more  stable  than  in  the  latter,  since  the  presence  of  excess  of 
nitrate  has  less  effect  on  the  precipitation.  The  calcite  form  is  pre¬ 
cipitated  from  solutions  of  calcium  sulphate  by  all  carbonates  except 
normal  sodium  carbonate,  which  gives  aragonite.  From  zinc  solutions, 
aragonite  effects  more  complete  precipitation  than  calcite,  but  in  the 
case  of  copper  the  inverse  is  true.  Copper  is  completely  precipitated 
by  calcite  from  a  solution  of  the  nitrate  in  8  hours,  but  aragonite 
requires  a  much  longer  time.  Lead  is  also  precipitated  by  both  forms, 
but  more  quickly  by  aragonite.  The  precipitation  of  silver  from  con¬ 
centrated  solutions  is  similar  to  that  of  lead  or  copper. 

III.  Behaviour  of  Calcium  Carbonate  towards  Cobalt  Salts 
(compare  Centr.  Min .,  1901,  577). —  By  the  action  of  finely  divided 
aragonite  on  concentrated  solutions  of  cobalt  nitrate,  a  lilac-coloured 
precipitate,  2CoC03,30g(OH)2,H90,  is  formed  ;  it  may  be  heated  at 
80 — 85°  without  decomposing,  but  loses  1H20  at  95°.  The  blue 
precipitate  formed  by  calcite  under  similar  conditions  has  probably  the 
composition  CoC03,3Co(OH)2.  The  lilac-coloured  precipitate,  pre¬ 
pared  by  adding  aragonite  to  more  dilute  solutions  of  the  nitrate,  has 
the  composition,  CoC03,2Co(OH)2  ;  finely  divided  calcite  gives  a 
precipitate  of  the  same  composition  and  colour  under  similar  conditions, 
but  in  other  cases  the  precipitate  is  probably  a  mixture  of  the  blue 
basic  carbonate  with  more  or  less  hydroxide.  The  precipitates  formed 
by  aragonite  resist  the  action  of  oxidising  agents  much  more  than 
those  formed  by  calcite.  Solutions  of  cobalt  chloride  behave,  on  the 
whole,  in  a  similar  way,  but  the  precipitates  always  contain  chlorine, 
and  the  longer  the  duration  of  the  action  the  greater  the  quantity  of 
chlorine  in  the  precipitate  ;  a  basic  cobalt  chloride,  CoC12,Co(OH)2,5H20, 
is  probably  formed.  By  the  action  of  calcite  and  aragonite  on  solutions 
of  cobalt  sulphate,  blue-  and  lilac-coloured  precipitates  are  formed 
respectively,  but  the  latter  on  boiling  also  becomes  blue  ;  both  pre¬ 
cipitates  contain  considerable  quantities  of  sulphuric  acid. 

E.  W.  W. 

Strontium-ammonium.  Roederer  (Compt.  rend.,  1905,  140, 
1252 — 1253). — By  the  action  of  pure  dry  ammonia  on  strontium  at 
—  60°,  reddish-brown  crystals  of  strontium-ammonium  are  formed 
which  dissolve  in  excess  of  ammonia  to  a  deep  blue  solution. 

The  dissociation  tension  of  the  crystals  is  about  10  mm.  at  -  40°  and 
760  mm.  at  +46°.  Analysis  of  the  crystals  which  remain  when  tire 
ammonia  solution  is  evaporated  at  different  temperatures  gave 
Sr,6*38NH3  at  -60°,  Sr,6T5NH3  at  -23°,  and  Sr,6'01NH3  at  0°. 
The  probable  formula  is  Sr,6NH3,  analogous  to  that  of  the  barium 
compound.  H.  M.  D. 

Some  Reactions  with  Magnesium.  Franz  Faktor  ( Chem . 
Centr.,  1905,  i,  1305  ;  from  Pharm.  Post.,  38,  153). — By  the  action  of 
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magnesium  ribbon  on  sodium  thiosulphate,  magnesium  hydroxide  and 
hydrogen  are  formed,  whilst  magnesium  powder  under  similar  con¬ 
ditions  becomes  greyish-black,  and  on  the  addition  of  hydrochloric 
acid  gives  off  hydrogen  sulphide.  With  a  solution  of  iodine, 
magnesium  iodide  is  formed  and  the  liquid  becomes  green.  Potassium 
dichromate  and  potassium  permanganate  are  reduced  by  magnesium, 
the  former  to  chromate.  By  the  action  of  the  metal  on  salts  of 
antimony  (antimony  trichloride  or  potassium  antimony  tartrate), 
hydrogen  and  antimony  hydride  are  liberated,  whilst  antimony 
separates  in  the  form  of  black  flakes.  Bismuth  is  deposited  as  a  black 
powder  from  solutions  of  the  chloride  or  nitrate,  and  solutions  of  gold 
and  platinum  salts  are  reduced  to  the  metal  with  liberation  of 
hydrogen.  Salts  of  silver  are  also  reduced,  but  hydrogen  is  not 
formed.  By  the  action  of  magnesium  on  zinc,  cadmium,  stannous,  or 
bismuth  salts,  the  metallic  hydroxide  and  hydrogen  are  formed.  Grey 
metallic  thallium  separates  from  thallium  salts,  and  hydrogen  is 
liberated,  whilst  thallium  alum  first  yields  the  metal  and  then  the 
hydroxide.  Yellow  uranyl  oxide  and  blue  molybdenum  oxide  are 
formed  by  the  action  of  magnesium  on  uranyl  salts  and  ammonium 
molybdate  respectively. 

In  order  to  test  for  aldehydes,  a  solution  of  magenta  is  heated  with 
a  few  pieces  of  magnesium  ribbon  until  the  colour  disappears.  An 
intense  violet-red  coloration  is  formed  on  the  addition  of  an  aldehyde. 
When  magnesium  powder  is  used,  the  solution  should  be  filtered  before 
adding  the  aldehyde.  A  solution  of  quinone  becomes  brown  when 
warmed  with  magnesium;  potassium  ferricyanide  is  converted  into 
ferrocyanide,  and  a  solution  of  indigo  is  rapidly  decolorised. 

E.  W.  W. 

Equilibrium  between  Magnesium  and  Sodium  Sulphates. 

B.  Beckett  Denison  [Trans.  Faraday  Soc .,  1905,  i,  136 — 139). — At 
25°,  only  one  double  salt  of  these  components  has  been  obtained, 
namely,  blddite,  Na2Mg(S04)2,4H20,  whilst  at  somewhat  higher 
temperatures  two  others  appear :  loewite,  Na4Mg2(S04)4,5H20,  and 
vanthoflite,  Na0Mg(SO4)4.  The  author’s  experiments  were  made  with 
a  view  to  ascertaining  whether  a  double  salt  analogous  to  langbeinite, 
K2Mg9(S04)3,  was  not  capable  of  existence.  Dilatometric  experiments 
as  well  as  tensimetric  measurements  with  a  Bremer-Frowein  tensimeter 
indicated  that  a  sodium-langbeinite  cannot  exist  in  contact  with 
solution,  at  least  up  to  90°,  and  that  at  about  59°  blodite  in  presence 
of  MgS04  changes  into  loewite.  L.  M.  J. 

New  Oxyhaloids  of  Mercury.  Theophile  Fischer  and  H.  von 
Wartf.nberg  [Chem.  Zeit .,  1905,  29,  308). — Mercurous  oxychloride, 
HgCl,HgO,  forms  small,  red  prisms,  mercurous  oxybromide,  HgBr,HgO, 
dark  red,  slender,  rhombic  plates  (crystal  angles  89°  and  91°),  and  mer¬ 
curous  oxyiodide,  HgI,3HgO,  brownish-red,  rhombic  plates.  The  com¬ 
pounds  were  obtained  by  heating  the  corresponding  mercurous  haloids 
with  mercuric  oxide  and  water  in  sealed  tubes  for  48 — 80  hours 
at  160—180°.  P.  H. 
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Action  of  Sodium  Nitrate  on  Native  Sulphides.  Joh. 
Matusciiek  ( Chem .  Zeit .,  1905,  29,  510 — 511). — The  author  states  that 
under  certain  conditions  galena  yields  a  considerable  quantity  of 
metallic  lead  when  heated  in  a  crucible  with  sodium  nitrate.  A 
portion  of  the  metal  m  ly  be  similarly  obtained  from  black  antimony, 
copper  glance,  and  silver  glance. 

Lead  introduced  into  melted  nitre  to  which  some  potassium  chlorate 
has  been  added  yields  red  lead  in  a  somewhat  granular  form. 

L.  de  K. 

Existence  of  a  Definite  Lead  Potassium  Sulphate.  Frank  G. 
Belton  {Chem.  News ,  1905,  91,  191). — ‘When  a  10  per  cent, 
solution  of  lead  nitrate  is  digested  at  75°  with  a  saturated  solution  of 
potassium  sulphate,  white,  amorphous  lead  potassium  sulphate, 
PbK2(S04)2,  is  obtained.  It  is  decomposed  readily  by  water. 

When  potassium  salts  are  present  in  excess,  lead  salts  should  be  pre¬ 
cipitated  in  the  presence  of  excess  of  sulphuric  acid  and  at  the  boiling 
point.  D.  A.  L. 

Salts  of  Cerium.  Hermann  Wolff  {Zeit.  anorg.  Chem.,  1905,  45, 
89 — 115). — In  the  following,  P  denotes  the  percentage  of  anhydrous 
salt  dissolved  in  the  saturated  aqueous  solution. 

Ceric  ammonium  nitrate ,  Ce(N0H)4,2NH4N03.  The  values  of  P  found 
were  :  at  25°,  58  49  ;  at  35  2°,  61*79  ;  at  45*3°,  64*51  ;  at  64*5°,  66*84  ; 
85*6°,  69*4  ;  at  122°,  88*03.  For  the  interval  from  25°  to  85°,  the  inter¬ 
polation  formula,  P  —  52  07  +  0*314£  -0  0013£2,  expresses  the  results. 
Above  60°,  there  is  a  partial  reduction  of  the  ceric  salt  in  solution  to 
cerous  salt ;  towards  the  boiling  point  of  the  saturated  solution,  say 
122°,  the  proportion  of  cerous  salt  present  is' considerable  (9*8  per  cent, 
in  one  case  after  3  hours’  boiling). 

Cerous  ammonium  nitrate ,  Ce(N03),,,2NH4N03,4H20.  This  salt  is 
stable  in  aqueous  solutions  at  temperatures  from  9 — 55°.  The  experi¬ 
mental  values  of  P  were  :  at  8*75°,  70*2  ;  at  25*0°,  74*8  ;  at  45°,  80*4  ; 
at  60°,  87*2  ;  at  65*06°,  89*1.  The  solubilities  from  25 — 65°  are 
expressed  by  the  formula  P  =  68*7  +  0*1726  +  0*002£2.  Solubilities  at 
higher  temperatures  cannot  be  determined,  as  the  salt  melts  in  its  water 
of  crystallisation  at  74°. 

Cerous  ammonium  sulphate ,  Ce2(S04)3,(NH4).,S04  and 

Ce2(SC4)3,(NH4)2S04,8H20. 

The  experimental  values  of  P  were  :  at  22*3°,  5*061  ;  at  22*35°,  5*058  ; 
at  35*1°,  4*928;  at  45*2°,  4*755  ;  at  45*0°,  2*907  ;  at  55*2°,  2*140;  at 
55*3°,  2*191  ;  at  75*4°,  1*46  ;  at  85*2°,  1*17.  A  graphic  representation 
of  the  results  shows  a  curve  with  two  branches  corresponding  with  the 
hydrated  and  anhydrous  salts ;  at  45°,  it  is  possible  to  obtain  two 
saturation  concentrations,  corresponding  with  the  hydrated  and  noil- 
hydrated  salts.  In  the  solid  state,  the  hydrated  salt  loses  6H20  at 
100°,  the  remaining  2R20  not  until  150°.  By  the  action  of  cerium 
carbonate  on  propionic,  butyric,  and  Tsobutyric  acids,  cerium  salts 
similar  to  the  known  formate  and  acetate  have  been  prepared. 

Cerous  formate ,  Ce(CH02)3.  Values  of  P  found  were  :  at  13°, 
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0*398  ;  at  75*3°,  0*374  ;  the  solubility  is  therefore  intermediate  between 
the  solubilities  of  lanthanum  and  didymium  formates. 

Cerous  acetate ,  Ce(C2H302)3,l  JH20,  is  also  less  soluble  in  hot  water 
than  in  cold.  Solubilities  found  :  P  at  15°,  19*61  ;  at  76*2°,  12*97. 

Cerous  propionate ,  Ce(C3H502)3,H20  (from  warm  solutions), 

Ce(C3H0O2)3,3H2O  (from  cold  solutions).  P  at  15°,  18*99 ;  at 
76*4°,  15*93. 

Cerous  butyrate ,  Ce(C4H^02)3,  crystallises  in  the  anhydrous  condi¬ 
tion  from  hot  alcohol  (in  which  it  is  sparingly  soluble)  and  with  3H20 
from  cold  aqueous  solutions.  P  at  11°,  3*544;  at  15°,  3*406;  at 
76*9°,  1*984. 

Cerous  i&obutyrate ,  Ce^^HyOg^SLLO.  Values  of  P :  at  20*4°, 
6*603;  at  75*8°,  3*39. 

Cerous  chloroacetate,  Ce(C2H2C102)3,l4II20,  is  obtained  by  dissolving 
cerium  carbonate  in  chloroaeetic  acid  and  evaporating ;  it  forms 
long  needles. 

Cerous  trichloroacetate ,  Ce(C2Cl802)3,3H20,  is  obtained  by  dissolving 
cerium  in  the  acid  and  evaporating  in  a  vacuum ;  it  forms  long  needles. 
If  an  aqueous  solution  of  the  salt  is  boiled,  the  whole  of  the  cerium 
separates  as  carbonate.  The  trichloroacetate  is  not  oxidised  by 
hydrogen  dioxide,  and  thus  differs  from  the  cerium  salts  of  the  other 
organic  acids  mentioned  previously.  D.  H.  J. 

New  Spectrum  of  Gadolinium.  Georges  Urbain  ( Compt .  rend., 
1905,  140,  1233 — 1234). — New  lines  in  the  ultraviolet  absorption 
spectrum  of  gadolinium  are  recorded.  The  same  results  were  obtained 
for  gadolinium  extracted  from  monazite,xenotime,and  pitchblende.  The 
metal  showed  the  phosphorescence  spectrum  which  has  been  attributed 
by  Crookes  to  victorium.  The  author  does  not  consider  that  this  element 
and  gadolinium  have  been  definitely  shown  to  be  distinct  from  one 
another.  H.  M.  D. 

Purification  of  Praseodymium.  Charles  Baskerville  (ZeiL 
anorg .  Chem .,  1905,  45,  86). — In  reply  to  Meyer  (Abstr.,  1904,  ii,  734), 
the  author  insists  on  the  efficiency  of  Baskerville  and  Turrentine’s 
method  of  obtaining  pure  praseodymium  compounds  (Abstr.,  1904,  ii, 
261).  D.  H.  J. 

Properties  of  some  Anhydrous  Chlorides  of  Rare  Metals. 

Camille  Matignon  {Compt.  rend.,  1905,  140,  1339 — 1341.  Compare 
Abstr.,  1904,  ii,  340,  341  ;  this  vol.,  ii,  391,  and  Muthmann  and 
Stiitzel,  Abstr.,  1900,  ii,  142). — The  liquids  produced  by  melting  the 
chlorides  of  lanthanum,  praseodymium,  neodymium,  or  samarium  solidify 
to  masses  of  deliquescent  needles  closely  resembling  in  form  the  crystals 
of  bacillary  aragonite.  Lanthanum  chloride  is  colourless  at  all 
temperatures,  has  a  sp.  gr.  3*947  at  18°/ 4°,  and  melts  at  907°.  On 
solution  in  water,  it  develops  31*3  Cal.  at  17°,  and  the  heat  of  formation 
from  the  oxide  and  hydrogen  chloride  is  80*3  Cal.  Praseodymium 
chloride  has  a  sp.  gr.  4*017  at  18°/4°  and  melts  at  818°.  The  heat  of 
formation  from  the  oxide  and  hydrogen  chloride  is  73*9  Cal.  (compare 
Abstr.,  1902,  ii,  263).  Neodymium  chloride  is  pink  with  a  violet 
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tinge,  and  becomes  green  at  its  melting  point;  it  has  a  sp.  gr.  4*195  at 
18°/4°,  melts  at  785°,  and  on  solution  in  water  develops  35  4  Cal.  at  17°. 
The  heat  of  formation  from  the  oxide  and  hydrogen  chloride  is  71 ’6  Cal. 
(compare  Abstr.,  1901,  ii,  602).  Samarium  chloride  is  straw-yellow, 
and  the  tint  deepens  with  increase  of  temperature.  It  has  a  sp.  gr. 
4*465  at  18°/4°,  melts  at  686°,  and  on  solution  in  water  develops  37*4  Cal. 
at  17°.  The  heat  of  formation  is  64*2  Cal.  (compare  Abstr.,  1902,  ii, 
505).  T.  A.  H. 

Transformation  of  Oxides  and  Oxygenated  Metallic  Salts 
into  Anhydrous  Chlorides.  Application  to  Analysis.  Camille 
Matignon  and  F.  Bourjon  ( Ann .  Chim.  Phys .,  1905,  [viii],  4, 
127 — 136). — A  resume  of  work  already  published  (Abstr.,  1904,  ii, 
340,  341).  Aluminium  chloride  was  prepared  by  the  general  method 
(< loc .  cit.)  from  alumina,  and  samarium  chloride  from  samarium  sulphate. 

T.  A.  H. 

Colloidal  Ferric  Chlorides.  G.  Malfitano  ( Compt .  rend.,  1905, 
140,  1245 — 1247). — Solutions  containing  5  grams  of  ferric  chloride 
per  litre  were  maintained  at  40°  and  the  hydrolysis  followed  by 
measurement  of  the  electrical  conductivity.  This  having  become 
nearly  constant,  the  solutions  were  filtered  through  a  collodion 
membrane  and  the  precipitated  colloid  analysed.  Similar  experiments 
w*ere  made  with  solutions  heated  at  100 — 130°.  The  percentage  of 
chlorine  in  the  precipitated  residues  is  very  variable.  The  formulae 
Fe2Cl6,nFe,(OH)6  (to  =1-5— 7*2)  and  HCbiFe2(OH)6  (n  =  1  -1—6*7)  are 
employed  to  express  the  composition  of  the  precipitates  from  the  cold 
and  the  hot  solutions.  H.  M.  D. 

Solubility  of  Ferric  Oxide  in  Hydrofluoric  Acid.  Ernst 
Deussen  (Zeit.  angew.  Chem .,  1905,  18,  813 — 815). — The  author  has 
determined  the  solubility  of  ferric  oxide  in  hydrofluoric  acid,  hydro¬ 
chloric  acid,  and  oxalic  acid  respectively  at  25°.  Hydrofluoric  acid 
dissolves  rust  more  quickly  than  does  hydrochloric  acid,  and  may  with 
advantage  be  used  for  the  removal  of  rust  from  laboratory  apparatus. 

A.  McK. 

Electrolytic  Precipitation  of  Nickel  on  Nickel,  Ralph  C. 
Snowdon  (J.  Physical  Chem.,  1905,  9,  399 — 401). — When  nickeled 
work  has  to  be  replated,  it  must  be  entirely  freed  from  the  previous 
deposit  of  nickel,  as  otherwise  the  deposit  does  not  adhere,  but  readily 
peels  off.  The  author’s  experiments  show  that  if  the  nickel  be  made 
the  cathode  in  an  acid  solution  and  a  fairly  large  current  be  passed  for 
a  short  time,  it  will,  if  quickly  washed  and  transferred  to  the  plating 
solution,  take  a  smooth,  adherent  deposit  capable  of  burnishing.  The 
author  considers  this  behaviour  to  be  due  to  the  presence  in  the  nickel 
of  a  thin  film  of  oxide  which  cannot  be  removed  except  by  vigorous 
reduction.  L.  M.  J. 

Nickelic  Salts.  Carl  Tubandt  (Zeit,  anorg.  Chem.,  1905,  45, 
73 — 76). — Up  to  the  present,  the  sesquioxide  is  the  only  tervalent 
compound  of  nickel  known. 
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By  the  electrolysis  of  a  strong  solution  of  either  (1)  potassium 
hydrogen  carbonate,  in  presence  of  a  nickel  anode  and  with  employ¬ 
ment  of  a  current  of  1  to  2  amperes  per  sq.  dcm.,  or  (2)  of  nickel 
carbonate  in  strong  potassium  hydrogen  carbonate  solution  in  presence 
of  platinum  electrodes  and  with  employment  of  a  current  of  0*1  to 
1  ampere  per  sq.  dcm.,  an  unstable  red  solution  of  a  nickelic  salt  is 
obtained,  which  becomes  quite  colourless  an  hour  after  the  interrup¬ 
tion  of  the  current,  and  (from  the  stronger  solutions)  deposits  black 
nickel  oxide.  The  solution  may  be  filtered  through  glass  wool,  but  is 
partly  decomposed  by  paper  filters ;  the  colour  is  discharged  by 
hydrogen  peroxide,  any  percarbonate  or  persulphate,  chlorine  or 
bromine.  The  red  liquid  liberates  iodine  from  potassium  iodide,  and 
thus  a  quantitative  estimation  of  the  oxygen  combined  with  one  atom 
of  nickel  may  be  made,  with  the  result  that  the  nickel  is  found  to  be 
in  the  tervalent  form.  The  new  nickelic  salt  has  not  been  isolated. 

D.  H.  J. 


Electrolytic  Chromium.  Hector  ft.  Carveth  and  B.  E.  Curry 
(  J .  Physical  Chein .,  1905,  9,  353 — 380.  See  this  vol.,  ii,  394). — The 
authorsfirst  review  previous  work  on  the  electrolysis  of  chromic  acid,  and 
find  that  amongst  other  points  this  still  leaves  doubtful  the  question 
whether  or  not  metallic  chromium  may  be  deposited  in  the  electrolysis 
of  chromic  acid  solution,  and  if  so  what  are  the  conditions.  Their  own 
results  showed  that  with  an  impure  acid,  chromium  was  deposited,  this 
occurring  instantaneously  at  18°  for  a  current  density  of  about  80 
amperes  per  sq.  decimetre.  With  pure  acid,  the  deposition  was  also 
obtained,  but  not  so  readily  as  with  the  impure  acid  ;  the  decomposition 
voltage  was  found  to  be  2*31  volts.  The  effect  of  sulphuric  acid  was 
marked  in  increasing  the  deposition  of  metal,  and  in  some  cases  more 
than  one-half  the  total  chromium  was  removed  as  metal.  In  all  cases, 
the  solution  was  coloured  brown,  and  chromic  salts  were  produced  ;  a 
brown  precipitate  was  also  formed  at  the  cathode,  this  being  probably 
CrCr04.  The  authors  consider  it  probable  that  sexavalent  chromium 
cations  are  present  in  the  solutions  of  clnomic  acid,  and  that  the 
increase  of  deposition  caused  by  sulphuric  acid  is  due  to  the  increase 
of  concentration  of  these  cations,  owing  to  a  reaction  of  Cr03  with  the 
acid.  It  was  found  that  the  electrolytically  deposited  chromium  can 
occlude  about  250  times  its  volume  of  hydrogen,  24  6  c.c.  being  ob¬ 
tained  from  0*698  gram  of  metal.  L.  M.  J. 


A  Variable  Velocity  Reaction  cu  Green  Chromic  Sulphate. 

Albert  Colson  (Compt.  rend.,  1905,  140,  1451 — 1454.  Compare  this 
vol.,  ii,  94). — Further  evidence  in  favour  of  the  constitutional  formula 
Cr  *  SO 

S04<^I  *  4,  suggested  for  the  green  chromic  sulphate,  is  afforded  by 

Cyl  • 

the  behaviour  of  the  salt  towards  barium  chloride  ;  in  boiling  solutions, 
the  decomposition  of  the  mixture  Cr2(S04)3  4-  3BaCl2  is  complete  in  a 
few  minutes,  but  at  the  ordinary  temperature  there  is  a  discontinuity  in 
the  reaction  ;  the  addition  of  1  mol.  BaCb  to  1  mol.  Cr2(S04)3  causes 
an  immediate  precipitation  of  BaS04  with  a  heat  development  of  7*15 
Cal.,  whilst  the  addition  of  2  to  3  mols.  BaCl2  to  1  mol.  Cr2(fc04)3  is 
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followed  by  an  immediate  precipitate,  but  the  liquid  remains  turbid  for 
an  indefinite  period,  and  the  heat  developed  does  not  exceed  7*6  Cal. 

M.  A.  W. 

Higher  Oxidation  Products  of  Chromium.  E.  H.  Riesenfeld, 
H.  E.  Wohlers,  and  W.  A.  Kutsch  (Ber.,  1905,  38,  1885 — 1898). — 
By  the  direct  oxidation  of  chromate  solutions  with  hydrogen  peroxide 
in  alkaline  solution  below  0°,  salts  of  the  hypothetical  acid  H3Cr08 
have  been  obtained.  The  ammonium  salt,  (NH4)3Cr08,  crystallises  in 
small,  reddish-brown,  doubly  refractive  octahedia,  with  a  red 
reflex  ;  the  sodium  salt  forms  reddish-yellow,  doubly  refractive,  glisten¬ 
ing  plates,  and  decomposes  with  evolution  of  oxygen  to  an  amorphous, 
bright  yellow  powder  ;  the  potassium  salt  is  somewhat  darker  in  colour 
than  the  ammonium,  but  in  other  respects  resembles  it.  In  acid  solution, 
blue  salts  such  as  KH2Cr07  and  (NH4)H2Cr07  are  formed  on  oxidation 
with  hydrogen  peroxide.  The  red  salts  decompose  in  neutral  or  alkaline 
solution  into  chromate,  whilst  in  acid  solution  perchromic  acid  is  formed, 
and  is  instantly  reduced  to  a  chromic  salt.  For  the  analysis  of  these 
salts,  a  special  method  based  on  the  gasometric  estimation  of  the  oxygen 
evolved  is  described  in  detail.  The  red  salts  described  by  Hofmann 
and  Hiendlmaier  (Abstr.,  1904,  ii,  410)  have  also  been  prepared  and 
carefully  analysed,  and  proved  to  have  the  formula  (NH4)^Cr08,  and 
not  (NH4)2Cr06,  as  assumed  by  these  authors.  E.  F.  A. 

Metastannic  and  Metazirconic  Acids.  Jakob  M.  van  Bemmelen 
( Zeit .  anorg.  Gliem .,  1905,  45,  83—85). — Ruer  (this  vol.,  ii,  256)  gave 
to  metazirconic  acid  dried  at  100°  the  formula  3Zr02,2H20 ;  the 
author  suggests  that  the  proportion  of  water  found  by  Ruer  in  his  ex¬ 
periments  was  accidental,  and  emphasises  in  this  connection  the  analogy 
between  metastannic  and  metazirconic  acids.  D.  H.  J. 

Separation  of  Thorium  and  the  Cerite  Earths  by  Normal 
Sodium  Sulphite.  Alexander  Batek  {Zeit.  anorg.  Chem .,  1905, 
45,  87' — 88). — The  method  of  separation  used  by  Grossmann  (this 
vol.,  ii,  326)  had  been  already  described  by  the  author  ( Bohemian 
Acad .  Sci.  Brag,  1902).  For  the  separation,  the  basic  sulphates  are 
suspended  in  water  (Bunsen-Brauner  method)  and  treated  for  2  hours 
with  a  rapid  stream  of  sulphur  dioxide  ;  from  the  filtrate,  basic  sulphate 
is  again  prepared  and  treated  with  sulphur  dioxide ;  after  four 
operations,  a  sulphate  is  obtained  practically  free  from  didymium. 
By  continued  fractional  treatment  with  sulphur  dioxide,  the  basic 
neodymium  and  praseodymium  sulphates  may  be  separated  from  the 
less  basic  cerium  sulphate,  as  the  former  are  more  easily  converted  by 
sulphur  dioxide  into  soluble  normal  sulphates.  D.  H.  J. 

Alloys  of  Copper  and  Bismuth.  Arthur  H.  Hiorns  {Trans, 
Faraday  JSoc.,  1905,  1,  179 — 186). — An  account  of  the  appearance  and 
micro-structure  of  alloys  of  copper  and  bismuth  is  given,  and  the  freezing 
point  curve  is  described.  The  latter  consists  of  four  branches ;  from 
the  freezing  point  of  bismuth,  the  curve  falls  to  a  freezing  point  245° 
at  97  per  cent,  bismuth ;  it  then  rises  rapidly,  reaching  600°  at  95  per 
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cent.,  after  which  it  rises  more  slowly,  so  that  with  from  70  to  57  per 
cent,  of  bismuth  it  is  almost  horizontal.  At  57  per  cent,  a  break  occurs 
and  the  curve  rises  to  a  maximum  at  1 039°  for  95  per  cent,  copper,  whence 
it  falls  to  the  eutectic  point  for  pure  copper  in  contact  with  a  solution 
of  bismuth  in  copper.  A  number  of  reproductions  of  photographs  of 
polished  and  etched  surfaces  of  the  alloys  are  given  in  the  paper. 

L.  M.  J. 

Red  Colloidal  Solution  of  Gold  obtained  by  means  of  Carbon 
Monoxide.  Julius  Donau  ( Monatsh .,  1905,20,  525 — 530.  Compare 
Zsigmondy,  Abstr.,  1898,  ii.  522  ;  1900,  ii,  397 )  1902,  ii,  188). — 
Bright  red  to  purple  liquid  hydrosols  of  gold  are  obtained  by  passing 
a  current  of  carbon  monoxide  or  carbon  monoxide,  diluted  with  carbon 
dioxide,  through  solutions  of  auric  chloride  in  conductivity  water 
containing  0*002 — 0*05  per  cent,  of  gold.  If  ordinary  distilled  water 
or  tap-water  is  used,  or  if  the  solution  is  dialysed  through  a  porous 
cell,  the  presence  of  a  protecting  agent  such  as  gelatin  or  gum  arabic 
is  necessary  to  the  stability  of  the  hydrosol.  A  liquid  hydrosol 
containing  0*005  per  cent,  of  gold  can  be  concentrated  to  1/30  of  its 
volume  by  boiling  in  a  vacuum  before  precipitation  takes  place. 
The  liquid  hydrosol  is  decolorised  when  shaken  with  animal  charcoal, 
barium  sulphate,  powdered  porcelain,  amorphous  silica,  fibres  of  filter 
paper,  and  electrolytes.  These  precipitations  are  diminished  or 
prevented  by  the  presence  of  gum  arabic  or  gelatin.  The  conversion 
of  auric  chloride  into  colloidal  gold  by  carbon  monoxide  is  complete, 
as  a  liquid  hydrosol,  after  precipitation  with  hydrochloric  acid  and 
filtration,  yields  a  filtrate  containing  no  gold.  On  electrolysis  of  the 
colloidal  gold  solution,  phenomena  are  observed  resembling  those 
described  by  Blake  (Abstr.,  1904,  ii,  130). 

The  formation  of  the  red  liquid  hydrosol  of  gold  is  observed  on 
shaking  a  dilute  solution  of  auric  chloride  with  a  litre  of  air  containing 
1  c  c.  of  carbon  monoxide.  G.  Y. 

Gold-lead  Alloys.  Rudolf  Yogel  ( Zeit .  anorg.  Chem,,  1905,  45, 
11 — 23). — With  the  aid  of  cooling  curves  derived  experimentally,  the 
author  has  drawn  up  a  complete  equilibrium  diagram  for  gold-lead 
alloys.  In  this  diagram,  the  freezing  point  curve  consists  of  four 
branches  showing  three  eutectic  points  at  215°,  254°,  and  418° 
respectively.  A  consideration  of  the  time  required  for  eutectic 
crystallisation  shows,  according  to  Tammann’s  method  (Abstr.,  1904, 
113),  that  there  are  two  definite  compounds  of  gold  and  lead,  namely, 
AuPb2  and  Au2Pb ;  the  occurrence  of  these  compounds  was  confirmed 
by  a  microscopic  examination  of  the  alloys.  At  211°,  there  is  a  poly¬ 
morphous  transformation  of  the  alloy  AuPb2.  This  alloy  forms  brittle, 
long,  white,  needle-shaped  crystals  with  rounded  contours,  and  is 
easily  distinguished  in  appearance  from  the  large,  well-formed  crystals 
of  the  alloy  Au2Pb ;  the  latter  is  even  more  brittle  than  AuPb2. 

D.  H.  J. 

Gold-thallium  Alloys.  Max  Levin  ( Zeit .  anorg .  Chem.,  1905, 
45,  31 — 38). — Gold  and  thallium  alloys  have  been  studied  by  the 
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thermal  methods  of  Tammann  with  a  view  to  determine  the  chemical 
behaviour  of  the  two  metals.  Cooling  curves  were  made,  and  an 
equilibrium  diagram  constructed  ;  the  freezing  points  of  both  gold  and 
thallium  are  lowered  by  addition  of  the  other  metal ;  the  two  branches 
of  the  freezing  point  curve  intersect  at  a  eutectic  point  corresponding 
with  a  temperature  of  131°  and  with  27  per  cent,  of  gold;  ihere  is  no 
evidence  of  the  existence  of  a  definite  compound  of  gold  and  thallium  ; 
this  was  confirmed  by  a  microscopic  examination  of  the  alloys.  On 
the  cooling  curve  of  pure  thallium,  a  transformation-point  was  observed 
at  225°.  From  experiments  on  the  velocity  of  efflux  of  thallium, 
Werigin,  Lewkoeeff,  and  Tammann  (Ann.  Physik .,  1003,  [iv],  10,  647) 
drew  the  conclusion  that  there  is  a  transformation  from  one  crystalline 
form  to  another  at  180°,  hence  the  possibility  of  three  crystalline 
modifications  of  thallium.  D.  H.  J. 

Halogen  Compounds  of  Ruthenium.  Alexander  Gutbier  and 
C.  Trenkner  (Zeit.  anorg.  Ghem.,  1905,  45,  166 — 184).— To  obtain 
the  pure  metal,  the  powdered  material  is  heated  at  a  red-heat  in  oxygen 
to  remove  osmium,  and  the  residue  (l  part),  after  reduction  with  hydro¬ 
gen,  is  fused  for  half  an  hour  with  its  own  weight  of  potassium  nitrate 
and  8 ’3  parts  of  potassium  hydroxide  ;  a  rapid  stream  of  chlorine  is  led 
(at  first  in  the  cold,  later  at  80—90°)  through  an  aqueous  solution  of 
the  product  of  fusion  ;  the  ruthenium  tetroxide  thus  formed  is  con¬ 
densed  by  a  freezing  mixture  of  ice  and  salt  and  reduced  with  alcohol ; 
the  metal  is  finally  heated  in  hydrogen. 

All  attempts  to  prepare  the  ruthenious  chloride,  RuC12,  or  the 
ruthenium  tetrachloride,  RuC14,  described  by  Claus  were  unsuccessful, 
nor  could  a  ruthenious  bromide  be  obtained.  Ruthenium  sesquichloride , 
Ru2C16,  is  obtained  either  by  Claus’  method  or  by  evaporating  the 
tetroxide  with  strong  hydrochloric  acid  ;  the  aqueous  solution  of  the 
chloride  decomposes  easily  on  heating,  even  at  50°,  into  a  hydrated 
oxide  and  hydrogen  chloride.  The  double  salts,  Ru2Cl6,4RbCl  (dark  brown 
crystals)  and  Ru2C1g,4CsC1  (reddish-brown  crystals),  were  prepared. 
Ruthenium  sesquibromide ,  Ru2Brfi,  is  best  obtained  in  a  similar  way  to 
the  chloride ;  it  forms  dark  scales.  The  following  double  salts  were 
prepared:  Ru2BrG,4KBr,  Ru2BrG,4NH4Br,  Ru2Br6,4RbBr, 

Ru2Br6,4CsBr. 

Ruthenium  sesqui- iodide,  Ru2I6,  is  obtained  as  an  amorphous,  dark- 
coloured  precipitate  by  heating  a  solution  of  ruthenium  chloride  with 
potassium  iodide  solution.  The  ammonia  comqiounds ,  Ru2Br6,7NH3 
and  Ru2Ig,7NH3,  corresponding  with  Joly’s  compound,  Ru2C16,7NH3, 
are  obtained  by  the  action  of  dry  ammonia  on  the  haloid  salts  ;  they 
are  insoluble  in  alcohol.  D.  H.  J. 
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[Analysis  of  Dognacskaite,]  Anton  Otto  (Tsch.  Min .  Mitth ., 
1905,  24,  117 — 118). — The  original  analysis,  by  Maderspach  (1884), 
of  the  incompletely  described  mineral  dogn&cskaite  is  quoted  below  (I)  : 
a  new  analysis  gave  the  results  under  II. 

S.  Bi.  Cu.  Fe903. 

I.  15*75  71*79  12  23  — 

II.  18*9  42*2  36*1  1*4 

The  new  results  agree  with  the  wittichenite  formula  Bi2S3,  3Cu2S. 
Dognacskaite  is  thus  possibly  identical  with  wittichenite,  although  the 
former  has  a  distinct  cleavage,  whilst  the  latter  has  none. 

L.  J.  S. 

Basic  Magnesium  Carbonates  from  the  Volcanic  Eruption 
at  Santorin  in  1860.  Alfred  Lacroix  (Compt.  rend.,  1905,  140, 
1308 — 1311). — The  crusts  found  on  the  fumaroles  in  the  lava  at 
Giorgios  after  the  volcanic  eruption  at  Santorin  in  1866  were  examined 
by  Fouque  and  found  to  consist  of  sodium  chloride  with  small  quanti¬ 
ties  of  sodium  sulphate  and  carbonate  and  magnesium  chloride  and 
carbonate.  The  author  finds  that  these  crusts  contain  the  basic 
magnesium  carbonate,  4MgC03,Mg(0H)2,4H90,  both  in  the  amor¬ 
phous  condition  and  in  the  form  of  birefringent  spherolites,  which 
Fritzsche  observed  in  the  artificial  carbonate  of  this  composition  (Ann, 
Phys.  Chem 1836,  37,  304).  This  mineral,  which  it  is  proposed  to 
name  giorgiosite,  is  regarded  as  a  secondary  product  formed  by  the 
interaction  of  sodium  carbonate  with  the  magnesium  chloride  associated 
with  the  sodium  chloride  in  the  crusts.  The  mineralogical  characters 
of  giorgiosite  are  described  briefly  in  the  original.  T.  A.  H. 

Oceanic  Salt  Deposits.  XLII.  Formation  of  Glauberite. 

Jacobus  H.  van’t  Hoff  ( Sitzungsber .  K.  Akad.  Wiss.  Berlin ,  1905, 
478 — 483). — It  was  sought  to  determine  accurately  the  temperature 
of  formation  of  glauberite  and  to  ascertain  whether  a  sodium  salt 
analogous  to  syngenite  is  capable  of  existence.  The  following  transi¬ 
tion  temperatures  were  observed  in  solutions  of  calcium  and  sodium 
sulphates  :  (1)  dehydration  of  the  decahydrated  sodium  sulphate  at 
32 -4°;  (2)  formation  of  sodium  syngenite  at  30  2°;  (3)  formation  of 
glauberite  at  29°.  These  temperatures  would  be  lowered  by  the  pre¬ 
sence  of  other  salts  and  the  values  obtained  for  the  three  changes  are 
respectively,  in  the  presence  of  sodium  chloride,  17'9°,  15-8°,  (14‘8°);  in 
presence  of  sodium  chloride  and  glaserite  or  syngenite,  16*3°,  (14-2°), 
(13°);  in  presence  of  sodium  chloride  and  blodite,  15*3°,  (13*2°),  (12°); 
in  the  presence  of  sodium  chloride,  blodite,  and  glaserite  or  syngenite, 
13*7°,  (11  *6°),  (10-4°).  The  values  in  brackets  are  calculated  probable 
values.  L.  M.  J. 
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Zeophyllite  from  Radzein,  Bohemia.  F.  Cornu  ( Tsch .  Min. 
Mitth 1905,  24,  127 — 134). — The  recently  described  mineral  zeophyl¬ 
lite  (Abstr.,  1904,  ii,  349)  is  recorded  from  a  new  locality,  namely, 
Radzein,  situated  between  Aussig  and  Teplitz  in  Bohemia.  It  occurs 
here  in  an  exceptionally  fresh  leucite-teplirite,  associated  with 
apophyllite,  calcite,  and  hyalite,  and  forms  hemispherical  aggregates 
of  radially  arranged  plates  with  perfect  basal  cleavage.  In  its  charac¬ 
ters,  the  mineral  agrees  with  the  zeophyllite  from  the  original  locality 
(Gross-Priesen)  ;  sp.  gr.  2*748.  L.  J.  S. 
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Physiological  Chemistry. 


Physicochemical  Study  of  Haemolysis.  MJle.  P.  Cernovodeanu 
and  Victor  Henri  ( Compt .  rend.,  1905,  140,  1394 — 1396) — It  is 
found  that  the  rate  of  haemolysis  of  red  blood  corpuscles  in  presence  of 
haemolytic  serum  varies  with  the  origin  of  the  corpuscles  and  of  the 
serum.  Experiments  have  been  made  with  corpuscles  from  the  horse, 
the  dog,  and  the  fowl,  and  with  serum  extracts  from  the  same  animals. 
The  velocity  is  conditioned  by  the  rate  at  which  the  active  constituent 
of  the  serum  is  absorbed  by  the  corpuscles,  and  any  change  which 
influences  this  rate  of  absorption  brings  about  an  alteration  in  the 
velocity  of  haemolysis.  When  two  different  kinds  of  corpuscles  are 
simultaneously  subjected  to  the  action  of  an  active  serum,  the 
haemolysis  which  takes  place  in  a  given  time  is  less  than  the  sum  of 
the  effects  produced  when  each  kind  of  corpuscle  is  separately  acted  on 
by  the  serum  under  otherwise  similar  conditions.  If  two  active  sera 
of  different  origin  act  simultaneously  on  one  species  of  corpuscle,  the 
observed  effect  is  much  greater  than  the  sum  of  the  effects  produced 
when  the  two  active  sera  act  alone  under  otherwise  similar 
conditions.  H.  M.  D. 

Haemolytic  Action  of  Photodynamic  Substances.  G. 

Saciiarow  and  Hans  Sachs  ( Chem .  Centr .,  1905,  i,  1420 — 1421  ;  from 
Munich,  med.  Woch .,  52,  297 — 299).  Action  of  Light  on  Mixtures 
of  Blood  and  Eosin.  Action  of  Fluorescent  Substances 
(Eosin)  on  Normal  Serum  and  Red  Blood  Corpuscles.  Hermann 
Pfeiffer  (Chem.  Centr.,  1905,  i,  1421  ;  from  Wien.  klin.  Woch.,  18, 
221 — 222,  328—330). — In  agreement  with  Sacharow  and  II.  Sachs, 
who  have  worked  at  the  haemolytic  action  of  various  photodynamic 
materials,  but  especially  with  eosin,  Pfeiffer  finds  that  light,  especially 
sunlight,  causes  eosin  to  act  hsemolytically.  Eosin  does  not  increase 
the  action  of  radium  bromide.  The  haemolysis  occurs  more  readily  at 
elevated  temperatures. 

Quite  minimal  additions  of  eosin  (1  :  2,560,000)  to  ox-serum  and 
exposure  to  light  destroy  the  complement  and  amboceptor ;  with  higher 


466 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


concentrations,  this  is  more  rapid  and  complete.  Agglutinins  are  more 
resistant,  and  precipitogens  are  unaffected.  The  photodynamic  action 
is  an  oxidation  process.  W.  D.  H. 

Action  of  Pepsin.  Percy  W.  Cobb  (Amer.  J.  Physiol .,  1905,  13, 
448 — 463). — Using  Metts’  tubes  as  a  measure  of  peptic  action,  it  is 
found  that  with  a  tube  of  2*5  to  3  mm.  bore,  digestion  is  not  retarded 
by  the  depth  of  the  tube^r  se  at  depths  of  less  than  7  mm.  If  10  c.c. 
of  test  solution  are  employed  containing  0*2  per  cent,  of  hydrochloric  acid 
and  the  tubes  are  2  cm.  long,  a  definite  decrease  in  the  column  digested 
results  from  increasing  the  number  of  tubes  placed  in  the  solution. 
Making  due  allowances  for  these  and  other  errors,  pepsin  solutions 
strong  enough  to  digest  4  mm.  or  more  of  the  columns  in  twenty-four 
hours  give  results  far  below  those  anticipated  by  Schutz’  law  of  square 
roots.  Below  this  concentration,  numbers  are  obtained  in  some  experi¬ 
ments  which  approximate  to  the  rule,  whilst  in  other  experiments  the 
figures  given  show  no  adherence  to  the  law.  The  divergence  is 
explained  by  the  admixture  of  inhibitory  substances  usually  present  in 
preparations  of  pepsin,  and  often  evident  in  solutions  of  1/64  per  cent, 
strength.  The  “  albumin-froth  ”  method  of  Bettman  and  Schroeder 
(Med.  Record,  New  York,  Oct.  31,  1903)  is  still  less  capable  of  quantita¬ 
tive  exactness.  W.  D.  H. 

Starch  Digestion  in  Infants.  Cyril  E.  Oorlette  (Australasian 
Med.  Gazette,  1905,  24,  1 — 8). — The  clinical  dictum  that  starch  is  an 
unsuitable  food  for  infants  is  usually  accompanied  with  instructions 
for  the  use  of  barley  water,  rice  water,  arrowroot,  &c.  Such  prepara¬ 
tions  are  starch-containing,  and  some  analyses  of  the  amount  present 
are  given.  Their  administration  is  not  followed  by  any  marked  untoward 
results.  A  review  of  previous  researches  relating  to  the  subject  shows 
that  the  old  idea  that  infants  have  no  amylolytic  ferments  is  incorrect, 
and  recent  work  shows  the  adaptability  of  the  digestive  glands  to 
varying  forms  of  diet.  At  the  same  time,  it  should  be  recognised  that 
there  is  only  one  proper  and  physiologically  correct  diet  for  the  young 
infant,  namely,  its  mother’s  milk.  W.  D.  H. 

End-products  of  Pancreatic  Autolysis.  IV\  Friedrich 
Kutscher  and  Lohmann  (Zeit.  physiol.  Chem.,  1905,  44,  381 — 387. 
Compare  Abstr.,  1903,  ii,  670,  737  ;  1904,  ii,  425). — Further  particulars 
as  to  the  methods  of  dealing  with  the  lysine  and  choline  fractions  are 
given.  Thymine  and  uracil  were  not  found.  W.  D.  H. 

The  Surviving  Intestine.  Rudolf  Magnus  (Pjliiger's  Archiv , 
1905,  108,  1  —  71). — An  isolated  piece  of  intestine  suspended  in 
oxygenated  Ringer’s  solution  continues  to  show  its  movements  for 
many  hours,  and  graphic  records  can  be  obtained  of  these  by  various 
methods  which  are  described.  The  action  of  various  drugs  can  then  be 
studied.  Atropine  stimulates  the  movements  by  acting  on  Auerbach’s 
plexus,  and  in  large  doses  stops  them  in  a  condition  of  tonus. 
Nicotine  acts  in  the  contrary  way.  Muscarine  stimulates  Auerbach’s 
plexus.  Pilocarpine  and  physostigmine  stimulate  contraction  iu  the 
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intestine  whether  the  plexus  is  present  or  destroyed.  The  action  of 
various  other  agents  is  also  described.  W.  D.  H. 

Influence  of  Sex  on  the  Nutrition  of  Bombix  mori  in  the 
Last  Periods  of  its  Metamorphosis.  Localisation  of  Glycogen, 
Fat,  and  Soluble  Albumin  in  the  Course  of  Nymphosis. 

C.  Vaney  and  F.  Maignon  ( Compt .  rend.,  1905,  140,  1280 — 1283). — 
A  paper  similar  in  its  scope  to  one  already  published  (this  vol.,  ii,  406). 

W.  D.  H. 

Distribution  of  Fat,  and  the  Total  Fat  in  a  Fat  Dog. 

K.  Moeckel  ( Pfliigers  Archiv ,  1905,  108,  189 — 191). — In  a  fattened 
dog,  the  total  fat  equalled  25*9  per  cent,  of  its  weight.  The  skin 
contained  17*9,  the  subcutaneous  tissues  30*1,  the  muscles  29*9,  the 
viscera  minus  the  liver  13*2,  the  liver  1*1,  the  bones  7  2,  and  the  brain 
0*37  per  cent,  of  the  total  fat  of  the  body.  W.  D.  H. 

Creatine  and  Creatinine  in  the  Organism.  Wincenty 
Czernecki  (Zeit.  physiol.  Chem .,  1905,  44,  294 — 308). — Instances  of 
methylation  in  the  body  are  given,  and  the  present  research  is  directed 
to  determining  whether  guanidine  is  the  parent  substance  of  creatine 
and  creatinine.  The  experiments  consisted  in  giving  glycocyamine 
(guanidine- acetic  acid)  to  rabbits.  This  led  to  an  increase  of  nitrogen 
in  the  urine  corresponding  with  62  per  cent,  of  that  in  the  glyco¬ 
cyamine,  and  a  certain  fraction  of  this  increase  is  in  the  form  of 
creatinine.  Some  reappears  as  glycocyamine.  If  creatine  is  given,  pos¬ 
sibly  part  is  excreted  unchanged,  but  this  is  difficult  to  prove  with  the 
present  means  of  estimation ;  a  very  small  part  appears  as  creatinine, 
and  about  half  as  urea.  Creatinine  itself  does  not  appear  to  be  well 
absorbed ;  about  half  appears  as  such  in  the  urine,  and  the  amount  of 
urea  also  rises.  Glycocyamidine  stimulates  proteid  katabolism  ;  there 
is  no  increase  in  creatinine.  W.  D.  H. 

The  Value  of  the  Cleavage  Products  of  Casein  in  the  Animal 
Organism.  Emil  Abderhalden  and  Peter  Bona  (Zeit.  physiol. 
Chem.,  1905,44,  198 — 205.  Compare  Abstr.,  1904,  ii,  749  \  1905,  ii, 
334).- — Further  experiments  in  favour  of  the  view  that  proteid 
synthesis  from  simple  cleavage  products  of  proteolysis  occurs  in  the 
body.  Free  amino-acids  when  administered  do  not  reappear  in  the 
urine.  W.  D.  H. 

Formation  of  Protamines  in  the  Animal  Body.  Albrecht 
Kossel  (Zeit.  physiol.  Chem.,  1905,  44,  347 — 352). — A  contrast  is 
drawn  between  the  different  groupings  present  in  various  protamines, 
and  this  is  followed  by  theoretical  deductions  as  to  the  way  in  which 
the  linking  may  be  brought  about  within  the  protoplasmic  molecules. 

W.  1).  H. 

Nitrogen  Distribution  in  the  Liver  of  the  Sturgeon.  Alfred  J. 
Wakeman  (Zeit.  physiol.  Chem.,  1905,  44,  341). — The  following 
figures  compare  the  livers  of  dog  and  sturgeon  ; 
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Dog. 

Sturgeon, 

Dry  substance  per  cent. 

27*07 

28*84 

Nitrogen  per  cent,  in  dry  substance 

11*77 

7*07 

Nitrogen  per  cent,  of  total  nitrogen  : 

In  arginine 

9*32 

6*77 

In  histidine 

2*29 

1*75 

In  lysine 

4*75 

4*05 

Quantity  of  these  bases  in  100  parts  of  dry 
substance  : 

Arginine 

*  3*40 

1*49 

Histidine 

0*99 

0*46 

Lysine... 

2*90 

1*49 

W  D.  H. 

Chemical  Changes  in  Bone  Marrow  after  Intraperi- 
toneal  Injection  of  Bacteria.  Paul  Th.  Muller  (Beitr.  chem. 
Physiol.  Path  ,  1905,  6,  454 — 480). — The  composition  of  blood-plasma 
in  normal  rabbits  is  moderately  constant ;  the  average  proteid-quotient 
(globulin  :  albumin)  is  1  :  1*42.  The  injection  of  different  virulent  but 
dead  cultures  increases  the  fibrinogen  and  the  total  proteid  of  the 
blood-plasma ;  the  serum  globulin  was  not  much  affected.  In  the 
bone  marrow,  the  total  proteid  and  the  fibrinogen  were  also  much 
increased,  especially  by  cultures  of  Staphylococcus.  The  fibrinogen  in 
this  situation  is  so  great  that  mere  admixture  with  blood  and  lymph 
will  not  account  for  it  all ;  its  origin  is  believed  to  be  in  the  marrow. 

W.  D.  H. 

Action  of  Acids  and  Alkalis  on  the  Staining  Reactions 
of  Animal  Tissues.  Albrecht  Bethe  (BeAtr.  chem .  Physiol.  Path., 
1905, 6,  399 — 425). — A  description,  mainly  histological,  of  the  action  of 
various  dyes  such  as  toluidine- blue  on  different  tissues,  and  the  varying 
intensity  of  the  coloration  when  measured  amounts  of  acid  and  alkali 
are  added.  The  maiu  results  are  represented  by  curves,  and  no 
general  rule  for  different  tissues  appears  possible.  Nuclei  and  Nissl's 
granules  are  stainable  in  the  presence  of  excess  of  hydrogen  ions  ; 
nerve  fibres  only  in  neutral  solutions  of  such  a  dye  as  tliiazine  zineo- 
chloride  ;  that  is,  in  the  absence  of  free  hydrogen  ions,  they  can 
liberate  the  base  from  the  compound.  Glia  tissue  among  others  is  not 
able  to  do  so  even  in  neutral  solutions.  A  discussion  on  the  theories 
of  staining  concludes  the  paper.  W.  D.  H. 

Fat  in  Human  Milk.  Rodolphe  Engel  (Zeit.  physiol.  Chem., 
1905,  44,  353 — 365). — The  iodine  number  differs  greatly  in  the  milk 
of  different  women,  and  in  individual  women  is  subject  to  daily 
variations.  W.  D.  H. 

Oxidation  by  the  Urine.  K.  Bertram  (Pfliiger's  Archiv,  1905, 
108,  1  09 — 114). — If  a  little  indigo  is  added  to  urine,  and  then  ferrous 
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sulphate,  the  indigo  is  destroyed.  If  distilled  water  is  used  instead  of 
urine,  this  does  not  occur.  The  oxidising  action  of  the  urine  can  also 
be  demonstrated  on  arsenious  acid  and  other  substances,  and  can  be 
determined  quantitatively.  It  is  attributed  to  the  presence  of 
hydrogen  peroxide.  W.  D.  H. 

Iron  in  Diabetic  Urine.  S.  Zucchi  ( Zeit .  physiol .  Chem .,  1905, 
44,  171 — 172). — Neumann  and  Mayer  have  described  four  cases  of 
diabetes  in  which  there  was  a  constant  relation  between  the  sugar  and 
the  iron  in  the  urine.  This  is  important  in  view  of  the  possible  origin 
of  sugar  from  nucleic  acid.  Three  cases  are,  however,  now  recorded 
in  which  the  proportion  varied  from  1*7  to  3‘4  mg.  iron  per  100  grams 
of  sugar.  W.  D.  H. 

Sugar  in  the  Blood  during  Parturition  in  the  Goat  deprived 
of  its  Mammary  Glands.  Cn.  Porcher  ( Compt .  rend.,  1905,  140, 
1279 — 1280). — Glycosuria  and  glycaemia  occur  in  the  pregnant  goat 
if  the  operation  of  ablation  of  the  mamma;  has  been  performed.  In 
ordinary  circumstances,  the  sugar  would  no  doubt  have  been  secreted 
as  lactose  in  the  milk.  The  glycosuria,  however,  is  not  detected  until 
delivery  takes  place,  and  disappears  a  few  days  later.  W.  D.  H. 

Ether-glycosuria,  and  the  Effect  of  Intravenous  Oxygen  In¬ 
fusion  on  it.  Albert  Seelic  {Chem.  Centr .,  1905,  i,  1330 — 1331  ; 
from  Arch.  exp.  Path.  Pharm .,  52,  481 — 494). — Ether  inhalations  in 
dogs  produce  transient  glycosuria,  which  is  hindered  by  carbohydrate 
feeding.  The  glycosuria  is  accompanied  by  glycsemia  and  a  diminution 
of  the  hepatic  glycogen.  Simultaneous  administration  of  oxygen 
intravenously  prevents  the  glycosuria.  W.  D.  H. 

Origin  of  the  Sugar  excreted  in  Pancreatic  Diabetes. 

Eduard  Pfluger  {PJliiger's  Archiv ,  1905,  108,  115 — 188) — As  an 
exclusively  proteid  diet  for  dogs,  codfish  was  chosen  ;  when  boiled,  it  is 
free  in  winter  and  spring  from  glycogen  and  glucosides,  and  contains 
only  traces  of  fat.  Dogs  without  a  pancreas  so  fed  secrete  in  a  month 
30  per  cent,  of  their  body  weight  of  sugar,  or  a  weight  greater  than  all 
the  proteid  of  their  body.  The  sugar  must  originate  either  from  the 
f^t  or  proteid  of  the  body  or  of  the  food.  In  spite  of  the  food, 
the  body  wastes  “  to  a  skeleton,”  only  heart  and  brain  remaining 
unaffected.  The  liver  enlarges  enormously  to  5  per  cent,  of  the  body 
weight.,  or  five  times  more  than  in  ordinary  starvation  ;  it  is  normal  in 
composition.  In  diabetics  the  liver  is  always  richest  in  fat.  There 
is  no  constant  proportion  between  the  sugar  and  nitrogen  of  the  urine, 
and  so  the  origin  of  sugar  from  proteid  is  doubted.  The  sugar  is 
believed  to  originate  in  the  liver  cells,  which  are  capable  of  turning 
fat  as  well  as  glycogen  into  sugar.  The  liver  overgrows  owing  to  the 
large  amount  of  work  it  has  to  do  in  relation  to  proteid  ingested  ;  its 
sugar-forming  function  is  simultaneously  increased.  Any  stimulus  of 
the  liver  such  as  ammonium  carbonate  or  neutral  soaps  increases  the 
sugar  formed,  W.  D.  H. 
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Urine  in  Phosphorus  Poisoning.  Julius  Wohlgemuth  {Zeit. 
physiol.  Chem .,  1905,  44,  428.  Compare  Abstr.,  this  vol.,  ii,  338). — 
A  supplementary  note  discussing  the  composition  of  arginine  picro- 
lonate,  the  form  in  which  arginine  was  separated  from  the  urine. 

W.  D.  H. 

Chemical  Changes  in  the  Liver  in  Phosphorus  Poisoning. 

Alfred  J.  Wakeman  {Zeit.  physiol.  Chem.,  1905,  44,  335 — 340). — In 
phosphorus  poisoning,  the  percentage  of  nitrogen  in  the  liver  substance 
diminishes.  The  amount  of  arginine,  histidine,  and  lysine  obtained  is 
lessened,  and  is  small  in  proportion  to  the  total  nitrogen.  W.  D.  H. 

The  Liver  in  Phosphorus  Poisoning.  J.  Meinertz  {Zeit. 
physiol.  Chem.,  1905,  44,  371 — 379). — According  to  Waldvogel  ( Centr . 
Stoffwechsel-  u .  Verdauungshranhheit,  1903,  405),  protagon  is  present  in 
large  amounts  among  the  fats  in  the  livers  of  cases  of  phosphorus 
poisoning.  In  the  present  research  on  dogs,  this  was  not  confirmed  ; 
similarly,  doubt  is  cast  on  estimations  of  jecorin.  W.  D.  H. 

Excretion  of  /3-Naphthol  in  the  Urine  after  the  Administra¬ 
tion  of  Small  Doses  of  Naphthalene,  Benzo-naphthol,  and 
/3-Naphthol.  G.  Edlefsen  {Chem.  Centr.,  1905,  i,  1341  ;  from  Arch, 
exp.  Path,  Pharm.,  52,  429 — 458). — The  /3-naphthol  which  appears  in 
the  urine  after  the  administration  of  naphthalene  is  mainly  combined 
with  glycuronic  acid,  and  to  a  less  degree  as  an  ethereal  sulphate. 
After  the  administration  of  benzo-naphthol  [1  /3-naphthyl  benzoate],  it 
is  wholly  excreted  as  ethereal  sulphate  ;  after  the  administration  of 
/3-naphthol  mainly  as  ethereal  sulphate.  /3-Naphtholglycuronic  acid  is 
detected  (1)  by  the  red  colour  given  by  glacial  acetic  acid  and  sodium 
nitrite,  (2)  by  the  occurrence  of  /3-naphthaquinone  after  treatment 
of  the  urine  with  hydrochloric  acid  and  calcium  chloride,  and  (3)  by 
the  blue  fluorescence  produced  by  adding  ammonia  or  potassium 
hydroxide.  W.  T>.  H, 

Indole  and  Scatole  in  the  Organism.  Paul  Grosser  {Zeit. 
physiol.  Chem.,  1905,  44,  320 — 334). — In  dogs,  Wang  found  that  after 
administration  of  indole  it  reappears  in  the  urine  within  24  hours,  partly 
as  ethereal  sulphates,  partly  as  an  indigo-forming  substance.  The 
present  research  relates  to  rabbits  ;  normally  their  urine  dees  not  contain 
an  indigo-forming  substance  ;  if  indole  is  given,  it  is  completely  excreted 
within  48  hours  ;  less  ethereal  sulphate  appears  than  corresponds  with 
the  indole  given  ;  after  feeding,  about  16  per  cent,  reappears  as  indigo* 
forming  substance ;  this  rises  to  30  per  cent,  after  subcutaneous 
injection.  After  scatole,  there  is  a  rise  in  the  ethereal  sulphate  excretion, 
but  the  general  quantitative  results  are  not  so  satisfactory.  Some 
work  was  done  in  regard  to  the  scatole  pigments  in  the  urine  ;  one  is 
soluble  only  in  alcohol,  another  in  both  alcohol  and  acetone  ;  the  former 
shows  the  same  absorption  bands  as  urorosein.  W.  D.  H. 

Toxicity  of  Urinary  Alkaloids.  H.  Guillemard  and  P. 
Vranceano  ( Compt .  rend.,  1905,  140,  1277 — 1279). — Under  normal 
conditions,  the  alkaloidal  toxicity  varies  between  18  and  25  per  cent,  of 
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the  “  globale  ”  toxicity  of  the  urine.  It  is  not  proportional  to  the 
quantity  of  alkaloids,  but  depends  on  their  nature.  Creatinine  is  only 
slightly  poisonous.  Silico-tungstic  acid  is  recommended  as  a  suitable 
reagent  for  precipitating  some  of  the  urinary  alkaloids.  W.  D.  H. 

Selective  Action  of  Chloroform  on  the  Liver.  Maurice  Doyon 
and  J.  Billet  ( Compt .  rend.,  1905,  140,  1276 — 1277). — In  certain 
circumstances,  chloroform  causes  uncoagulability  of  the  blood  and  dis¬ 
appearance  of  fibrinogen  ;  this  is  attributed  to  injury  of  the  liver. 
The  present  paper  deals  with  the  liver  lesions,  which  are  principally 
haemorrhages,  accumulation  of  polynuclear  leucocytes,  and  hyaline  de¬ 
generation  of  the  cells.  No  other  organ  is  affected  except  the  kidney, 
which  exhibits  acute  inflammation.  The  chloroform  was  administered 
by  the  stomach  sound  to  dogs  in  doses  of  2  grams  daily  per  kilo,  of 
body  weight.  Death  usually  occurs  on  the  third  day.  W.  D.  H. 

Action  of  Alcohol  on  the  Heart  of  Warm-blooded  Animals. 

Oswald  Loeb  ( Chem .  Centr .,  1905,  i,  1331  ;  from  Arch.  exp.  Path. 
Pharm.,  52,  459 — 480). — In  weak  concentration,  alcohol  causes  some¬ 
times  a  slight  stimulating  action  on  the  heart ;  in  a  concentration 
of  more  than  1  per  cent,  its  action  is  the  reverse,  culminating  in 
stoppage.  W.  D.  H. 

Physiological  Behaviour  of  Methylene-blue  and  Methylene- 
azure.  Frank  P.  Underhill  and  Oliver  E.  Closson  ( Amer .  J. 
Physiol.,  1905,  13,  358—371). — The  evidence  is  insufficient  that  a 
conjugate  substance  is  formed  in  the  organism  after  the  introduction 
of  methylene-blue.  The  facts  can  be  explained  by  the  presence  of  two 
leuco-compounds  or  chromogens  corresponding  with  methylene-blue 
and  methylene-azure  respectively.  If  pure  methylene  blue  is  intro¬ 
duced  intravenously,  intraperitoneally,  or  by  the  mouth,  the  following 
substances  appear  in  urine  and  faeces  :  methylene-blue,  methylene- 
azure  (an  oxidation  product  of  methylene-blue),  and  the  two  chromo- 
genic  substances.  If  pure  methylene-azure  is  injected,  only  a  portion 
is  regained,  partly  as  such,  partly  as  its  leuco-compound.  Small  doses 
of  either  the  blue  or  the  azure  fail  to  appear  in  the  urine  ;  it  is 
only  when  oxidation  is  inadequate  in  the  organism  that  they  are 
manifested.  The  experiments  were  made  on  dogs  and  rabbits,  and 
demonstrate  the  simultaneous  action  of  both  oxidation  and  reduction 
in  the  organism.  W.  D.  H. 
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Physiological  Action  of  Ozone.  Wilhelm  Sigmund  ( Centr . 
Bakt .  Par.,  1905,  14,  400—415). — Two  essential  points  in  the  method 
adopted  are  :  (1)  the  ozone  was  prepared  free  from  impurities  ;  (2)  the 
percentage  of  ozone  mixed  with  air  or  oxygen  was  quantitatively 
determined.  Quite  small  admixtures  with  ozone  weaken  or  destroy  the 
action  of  various  enzymes  and  micro-organisms.  W.  D.  H. 

Decomposition  of  Fodder  and  Foods  by  Micro-organisms. 
V.  Composition  of  the  Products  formed  by  the  Bacteria. 

Josef  Konig,  Alb.  Spieckermann,  and  Fr.  Seiler  {Zeit.  Nahr. 
Genussm.,  1905,  9,  513 — 528.  Abstr.,  1903,  ii,  169,  447). — The  decom¬ 
position  products  (slimes)  examined  were  found  to  be  produced  by 
many  species  of  bacteria  not  only  from  foods  containing  sugar,  but 
also  from  those  containing  nitrogenous  substances  such  as  peptone, 
asparagine,  and  glycine.  The  products  formed  from  both  liquid  and 
solid  media  always  consisted  largely,  if  not  entirely,  of  anhydrides  of 
carbohydrates.  These  anhydrides  belonged  to  the  lsevulose  and  dextrose 
groups,  and  also  to  the  galactose  group.  Dextran  could  not  be  detected. 


W.  P.  S. 


Bacteriological  and  Chemical  Study  of  the  Fermentation  of 
Red  Beet,  known  as  “  Barszcz.”  Kazimierz  Panek  ( Bull .  Acad. 
Sci.  Cracow ,  1905,  5 — 49). — “Barszcz”  is  a  fermentation  caused 
by  Bacterium  betce  viscosum  in  red  beet  at  a  temperature  of  18 — 20°.  It 
goes  on  at  the  expense  of  the  sucrose  present  in  the  roots,  and  results 
in  the  production  of  dextran,  mannitol,  acetic  and  lactic  acids.  Ester- 
producing  bacteria  have  a  share  in  the  process  at  the  commencement 
of  the  fermentation.  N.  H.  J.  M. 

The  Large  Bacillus  observed  in  Flacherie.  S.  Sawamura 
{Bui.  Coll .  Agr.  Tokyo ,  1905,  6,  375 — 386). — A  large  bacillus,  Bacillus 
megatherium  bombycis,  was  obtained  from  newly-hatched  silkworms 
and  from  the  excreta  of  a  young  larva.  The  bacillus  is  very  widely 
distributed,  and  occurs  in  the  digestive  canal  of  healthy  insects  without 
injuring  them.  When  cultivated  on  solid  media  and  given  to  silkworms, 
death  of  the  latter  soon  follows. 

Flacherie  is  caused  by  several  bacteria  which  occur  commonly  on 
mulberry  leaves.  N.  H.  J.  M. 

Effect  of  Various  Carbohydrates  and  Organic  Acids  on  the 
Metamorphosis  of  Nitrates  by  Bacteria.  Julius  Stoklasa  and 
E.  Vitek  {Centr.  Bakt.  Far.,  1905,  ii,  14,  493.  Compare  this  vol.,  ii, 
342). — Cultures  of  Bacillus  Ilartlebi  yielded  the  enzyme  which  gives 
rise  to  a  lactic  acid  and  alcoholic  fermentation  in  dextrose,  laevulose, 
sucrose,  and  maltose.  The  process  goes  on  in  presence  of  oxygen,  as 
previously  indicated,  acetic  and  formic  acids  being  produced.  In 
absence  of  sodium  nitrate,  carbon  dioxide  and  hydrogen  are  evolved, 
whilst  when  nitrate  is  present  the  hydrogen  is  partially  oxidised  to 
water,  so  that  the  mixture  of  gases  consists  of  nitrogen,  carbon 
dioxide,  and  hydrogen.  N.  H.  J.  M. 
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A  Case  of  Bacterial  Deposition  of  Iron  in  a  Water  Supply. 

Adolf  Beythien  ( Zeit .  Nahr .  Genussm.,  1905,  9,  529 — 531). — The 
water  supply  of  a  small  town  in  Saxony  after  passing  through  two 
kilometres  of  iron  mains  was  found  to  contain  a  considerable  quantity 
of  ferruginous  suspended  matter,  although,  when  drawn  from  the 
spring,  the  water  contained  no  iron.  A  microscopical  examination 
showed  that  the  suspended  matter  consisted  of  a  mass  of  threads, 
similar  to  Crenothrix ,  which  were  incrusted  with  iron  oxide.  These 
threads  were  in  all  probability  Gcdlionela  ferruginea ,  and  the  con¬ 
tamination  of  the  supply  was  due  to  their  presence,  and  also  to  the  large 
amount  of  free  carbon  dioxide  dissolved  in  the  water.  W.  P.  S. 

The  Decomposition  Phases  of  Milk.  C.  J.  KoiNing  ( Milchw  . 
Zentr .,  1905,  1,  215 — 229). — The  spontaneous  decomposition  of  milk 
may  be  divided  into  eight  phases  or  periods,  in  each  of  which  one  or 
more  species  of  bacteria  have  their  maximum  activity.  In  each 
locality,  the  decomposition  is  governed  by  the  bacterial  flora  there 
present.  The  acidity  of  the  milk  stands  in  relation  to  the  activity  of 
specific  bacteria.  The  fungi,  strictly  speaking,  alter  the  reaction  of  the 
decomposed  milk,  and  give  to  certain  bacteria,  the  functions  of  which 
have  ceased,  a  further  period  of  activity.  In  Holland,  where  this 
investigation  was  carried  out,  the  lactic  acid  fermentation  was  found 
to  be  due  to  the  growth  of  Streptococcus  acidi  lactici  Grotenfelt , 
B.  acidi  lactici  Hueppe ,  B.  acidi  paralactici  Kozai ,  and  B.  acidi  lactici 
Grotenfelt ,  and  the  butyric  acid  fermentation  to  Granulobacillus  sac- 
charobutyricus  immobilis  liquefaciens  Schattenfroh  and  Grassberger. 

W.  P.  S. 

Some  New  Varieties  of  Mycoderma  Yeast.  T.  Takahashi 
(Bui.  Coll .  Agric.  Tokyo ,  1905,  6,  387 — 401). — Four  varieties  were 
obtained  which  have  the  property  of  assimilating  some  nitrogen  from 
nitrites  when  glycerol  is  supplied  as  the  source  of  carbon.  This  has 
not  been  previously  observed,  Beijerinck’s  Saccharomycetes  acetaethylicus 
only  assimilating  nitrogen  as  nitrates.  Six  varieties  (including  two  of 
the  above)  grew  in  sake  containing  10‘77  or  13*32  per  cent,  of  alcohol. 

Most  of  the  varieties  isolated  produced  a  distinct  trace  of  methyl 
alcohol,  in  addition  to  ethyl  alcohol,  from  koji  extract.  All  produced 
acetic  acid  from  alcohol,  and  some  also  from  glycerol.  Some  formed 
butyric  acid  as  well  as  acetic  acid,  and  a  few  formic  acid  in  saccharine 
solutions.  N.  H.  J.  M. 

Plasmolysis  and  Turgor-regulation  of  Pressed  Yeast. 

N.  H.  Swellengrebel  (Centr.  Baht .  Par .,  1905,  ii,  14,  374 — 388  and 
481 — 492). — The  loss  of  glycogen,  during  anatonose,  in  cells  rich  in 
glycogen  and  the  dying  off  of  cells  which  retain  glycogen  support  the 
view  that  yeast  can  regulate  its  turgor  by  decomposition  of  glycogen. 
On  the  other  hand,  cells  deficient  in  glycogen  regulate  their  turgor 
just  as  quickly  as  those  containing  an  abundance  of  glycogen. 

N.  H.  J.  M. 

Further  Researches  on  Cell-free  Fermentation.  Eduard 
Buchner  and  Wilhelm  Antoni  (Zeit.  physiol.  Chem .,  1905,  44, 
206 — 228). — Expressed  yeast  juice  loses  its  fermentative  action  by 
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exposure  to  the  air.  This  was  attributed  to  the  destruction  of  zymase 
by  atmospheric  oxygen  before  it  was  found  to  be  produced  by  the 
proteolytic  enzyme  of  the  juice.  Certainly  the  presence  of  hydrogen 
instead  of  oxygen  makes  no  difference  in  the  result.  Attempts  to 
separate  the  zymase  from  the  invertase  of  the  juice  by  dialysis  and  by 
fractional  precipitation  with  alcohol  failed.  In  highly  concentrated 
solutions  of  sucrose  (70  per  cent.),  both  ferments  are  effective.  The 
inhibitory  influence  of  formaldehyde,  sodium  fluoride,  alcohol,  and 
acetone  is  described  with  quantitative  tables.  Acetone  is  more 
harmful  than  alcohol.  The  favourable  influence  of  extremely  small 
quantities  of  quinine  hydrochloride  (described  by  Grigorieff)  is  very 
slight,  and  is  perhaps  due  to  its  harmful  influence  on  the  proteolytic 
ferment.  W.  D.  H. 

Contribution  to  the  Biochemistry  of  Sewage  Purification  ; 
the  Bacteriolysis  of  Peptones  and  Nitrates.  Stephen  de 
M.  Gage  (J.  Amer.  Chem.  Soc .,  1905,  27,  327 — 363). — Bacteria  com¬ 
monly  occur  in  sewage  p  u  ri  flea  t, ion,  which  produce  ammonia  and  free 
nitrogen  from  organic  matter,  reduce  nitrates,  and  fix  free  nitrogen. 
Probably  there  are  also  bacteria  present  which  produce  lower  oxides 
of  nitrogen.  The  amount  of  ammonia  produced  may  be  as  much 
as  180  per  million.  The  rate  of  the  different  actions  may  vary  very 
considerably.  Some  cultures  reduce  nitrates  to  nitrites,  ammonia, 
and  free  nitrogen  continuously  from  the  commencement ;  in  others, 
the  reductions  occur  consecutively.  In  some  instances,  the  production 
of  nitrites  is  greater  than  the  amount  of  nitrates,  indicating  that 
oxidation  is  going  on  at  the  same  time. 

Most  of  the  cultures  reduce  nitrates  and  produce  ammonia  from 
peptone.  Many  non-liquefying  bacteria  reduce  nitrates  and  produce 
ammonia  from  peptone ;  and  many  liquefying  bacteria  exist  which  do 
not  possess  these  functions.  N.  EL  J.  M. 

Influence  of  Radium  on  the  Respiratory  Energy  of  Germ¬ 
inating  Grains.  H.  Micheels  and  P.  de  Heen  (Acad.  Roy .  Belg 
1905,  29—34). — See  this  vol,  ii,  431. 

Peptone  in  Seeds.  Wilhelm  Robert  Mack  ( Eied .  Centr .,  1905, 
34,  226 — 229  ;  from  Inaug.  Diss.  Leipzig ,  1903.  Compare  Abstr., 

1904,  ii,  762). — Resting  seeds  of  lupins  contain  considerable  amounts 
of  peptone.  The  vegetable  peptone  resembles  Siegfried's  peptonic  acids. 
It  is  a  dibasic  acid  having  a  characteristic  barium  salt.  N.  H.  J.  M. 

Action  of  Ethyl  Ether  and  Chloroform  on  Dry  Seeds. 

Paul  Recquerel  (Gompt.  rend.,  1905,  140,  1049 — 1052). — Entire 
seeds  which  were  kept  a  year  in  chloroform  or  ethyl  ether  retained 
their  germinating  power,  whilst  seeds  the  tegument  of  which  had 
been  perforated  or  partially  removed  were  destroyed.  Both  substances 
dissolved  the  fatty  substances  of  the  cell,  but  chloroform  produced 
further  changes  extending  to  the  proteids.  N.  H.  J.  M. 

Chemotropism  of  the  Root.  Maurice  Ltlienfeld  (Chem.  Centr., 

1905,  i,  1328 — 1329  ;  from  Ber.  deut.  hot.  Ges.,  23,  90 — 96). — The 
rootlets  of  lupin  seedlings  were  allowed  to  grow  into  gelatin,  to  which 
various  substances  were  added ;  positive  curvatures  were  produced  by 
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disodium  hydrogen  phosphate,  ammonium  phosphate,  potassium 
carbonate,  and  potassium  dihydrogen  phosphate  ;  negative  curvatures 
by  sodium  chloride,  magnesium  sulphate,  ferric  nitrate,  aluminium 
nitrate,  copper  sulphate,  copper  chloride,  zinc  sulphate,  lead  nitrate, 
mercuric  nitrate,  and  mercuric  chloride.  Potassium  carbonate  and 
nitrate  are  either  indifferent  or  partly  positive.  W.  D.  H. 

Chlorophyllous  Assimilation  in  Young  Shoots  of  Plants. 
Application  to  the  Vine.  Ed.  Griffon  ( Compt .  rend .,  1905,  140, 
1148 — 1151). — Experiments  with  young  leaves  attached  to  stems 
showed  that  assimilation  may  be  very  feeble,  and  is  easily  masked 
by  respiration. 

Youog  leaves,  especially  of  vine,  were  found  to  be  free  from  starch. 
The  parasitism  of  the  tops  of  vines  is  very  feeble  when  it  exists 
at  all,  which  is  not  the  case  when  one  or  two  well-developed  leaves  are 
present.  N.  H.  J.  M. 

Composition  of  Solid  Fats  of  Plants.  Isidor  Klimont 
(. Monatsh .,  1905,  20,  563 — 569.  Compare  Abstr.,  1901,  i,  663  ; 
1902,  i,  340;  1903,  i,  731;  this  vol.,  ii,  126). — Oleodistearin 

(Henriques  and  Kiinne,  Abstr.,  1899,  i,  330)  has  now  been  found 
in  oleum  stillingice  and  in  cacao  fat,  which  melts  at  32-5°  and  has  an 
acid  number  1*7,  an  iodine  number  35*4,  and  a  saponification  number 
196-5. 

Oleodipalmitin,  obtained  from  cacao  fat,  from  oleum  stillingice ,  or 
from  Borneo  tallow,  melts  at  38°  (m.  p.  33 — 34°  ;  this  vol.,  ii,  126). 

All  the  glycerides  found  in  vegetable  fats  are  hydrolysed  with 
relative  difficulty,  and  are  stable  towards  atmospheric  action. 

G.  Y. 

Formation  and  R61e  of  Fatty  Substances  in  Fungi.  A. 

Perrier  {Compt.  rend.,  1905,  140,  1052 — 1054). — Experiments  with 
different  fungi  showed  that  the  fatty  substances  increase  from  the 
commencement  and  may  amount  to  30  per  cent,  or  more  of  the  dry 
matter.  The  amount  remains  about  constant  in  presence  of  an  excess 
of  nutritive  substances,  but  diminishes  when  these  are  deficient. 

N.  H.  J.  M. 

Chrysanthemums.  II.  Alexandre  Hebert  and  Georges 
Truffaut  {Bull.  Soc.  chim .,  1905,  [iii],  33,  661 — 664.  Compare 
Abstr.,  1903,  ii,  608;  1904,  ii,  140). — From  analyses  of  the  mineral 
constituents  of  chrysanthemums  made  when  the  flower-buds  first  appear, 
towards  the  end  of  J uly,  and  when  the  first  flowers  open,  early  in 
October,  it  is  found  that  far  more  mineral  matter  is  absorbed  by  the 
plant  duriDg  the  last  64  days  of  growth  than  during  the  first  178 
days.  During  the  first  period,  chrysanthemums  absorb  from  the  soil 
1*42  units  of  potash  and  0*28  units  of  phosphoric  acid  for  each  unit  of 
nitrogen,  and  during  the  second  period  1-23  units  of  potash  and  0-47 
units  of  phosphoric*  acid  for  each  unit  of  nitrogen.  This  indicates  that 
manures  should  be  applied  at  the  end  of  August,  and  that  they  should 
contain  the  three  essential  constituents  in  the  above  proportions. 

T.  A.  H. 
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Chlorosis  of  Plants.  A.  Domenteeff  (Bied.  Centr 1905,  34, 
185 — 186  •  from  J.  exper.  Landw .,  1903,  4,  7 33). — -Chlorose  is  attri¬ 
buted  to  an  excess  of  salts  in  the  leaves  caused  by  injury  to  the  roots 
by  parasites  or  by  digging  the  surrounding  soil.  The  accumulated 
mineral  matter  closes  the  pores  of  the  leaves  and  hinders  the  produc¬ 
tion  of  chlorophyll,  whilst  the  chlorophyll  already  formed  is  destroyed 
by  the  action  of  light.  N.  H.  J.  M. 

Physiological  Effects  of  Ozone.  Wilhelm  Sigmund  (Centr. 
Baht.  Par.,  1905,  ii,  14,  494 — 502). — Ozone  retards  the  curdling  of 
milk,  but  not  sufficiently  to  be  of  use  as  a  preservative.  The  employ¬ 
ment  of  larger  amounts  of  ozone  would  cause  alterations  in  the 
composition  of  the  milk.  The  rapid  curdling  of  milk  during  thunder¬ 
storms  cannot  be  due  to  ozone,  and  is  undoubtedly  due  in  part  to  the 
higher  temperature  which  prevails.  It  is  suggested  that  the  nitrous 
acid  and  oxides  of  nitrogen  produced  in  storms  may  have  something  to 
do  with  it. 

Mycoides  and  nodule-bacteria,  when  ozonised  for  an  hour  (with 
1*2  mg.  03),  were  not  killed,  but  their  development  was  retarded. 

Small  amounts  of  ozone  were  found  to  be  beneficial  to  the  ger¬ 
mination  of  peas,  whilst  larger  amounts  were  injurious. 

N.  H.  J.  M. 


The  Reactions  of  Living  Cells  to  Very  Dilute  Solutions  of 
Various  Substances.  Thomas  Bokorny  ( Pjliiger’s  Archiv ,  1905, 
108,  216 — 236). — Solutions  of  various  substances  were  made  of  0*1  per 
cent,  strength  ;  this  was  diluted  down  10, 100,  1000,  &c.,  fold,  and  one  of 
the  remarkable  points  brought  out  is  the  intensely  poisonous  action  of 
the  materials  used  on  animal  and  vegetable  cells  •  the  more  dilute  the 
solution,  the  longer  is  the  time  required  for  this  to  manifest  itself.  In 
some  cases  (mercuric  chloride,  copper  sulphate,  and  other  salts  of  heavy 
metals),  this  is  attributed  to  compounds  which  are  formed  between  the 
poisons  and  the  proteid  matter  of  the  protoplasm.  In  others  (ammonia, 
caffeine,  and  other  organic  bases),  the  poisons  act  as  stimuli,  the 
histological  sign  of  which  is  “  aggregation  n  of  particles  in  the  proto¬ 
plasm.  W.  D,  H 


Effect  of  Rust  on  the  Straw  and  Grain  of  Wheat.  Frank  T. 
Shutt  (J.  Amer.  Chem.  Soc.,  1905,  27,  366 — 369). — Busted  straw  con¬ 
tains  increased  percentages  of  crude  proteid  and  fat.  In  rusted  grain, 
the  proteids  are  3*19  per  ceut.  higher  than  in  normal  grain;  the  fibre 
and  ash  are  also  higher,  whilst  water,  carbohydrates,  and  fat  are 
lower. 

Whilst  rust  results  in  the  production  of  a  more  nitrogenous  grain,  it 
also  considerably  reduces  the  total  yield.  In  the  present  case,  the  yield 
was  reduced  by  about  50  per  cent.  The  proportion  of  flour  to  bran  is 
also  reduced,  presumably.  N.  H.  J.  M. 


Influence  of  Stimulants  on  the  Consumption  of  Food. 
Digestibility  and  Secretion  of  Milk  with  Non-stimulating  and 
Normal  Food.  Gustav  Fingerling  (Landw.  Ver  sucks -Stat.,  1905, 
02,  11 — 180). — When  added  to  a  food  entirely  free  from  stimulant, 
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the  effect  of  stimulants  is  to  increase  the  consumption  of  food  and  the 
yield  of  milk  and  milk  constituents.  When,  however,  stimulants  are 
added  to  a  normal  food  (which  contains  stimulating  substances),  no 
effect  is  produced. 

In  practice,  the  use  of  stimulants  is  only  of  use  in  exceptional  cases, 
such  as,  for  instance,  when  cattle  are  fed  with  hay  damaged  by  rain.  In 
such  cases,  addition  of  fenugreek,  anise,  or  caraway  seed  is  recommended 
(compare  J.  B.  Lawes,  Edinb .  Vet.  Rev .,  1862  ;  Rothamsted  Memoirs ,  2, 
No.  16).  N.  H.  J.  M. 

Composition  of  Milan  Milk.  C.  Bertocchi  ( Milchw .  Zentr ., 
1905,  1,  211 — 215).— Further  results  are  given  showing  the  com¬ 
position  of  the  milk  of  Milan  and  surrounding  districts  (Abstr.,  1905, 
ii,  361).  The  milks  contained  frequently  less  than  12  per  cent,  of 
total  solids,  the  minimum  quantity  found  being  11*6  per  cent.  The 
lowest  percentage  of  non-fatty  solids  observed  was  8*08.  W.  P.  S. 

Experiments  on  the  Accumulation  and  Utilisation  of 
Atmospheric  Nitrogen  in  the  Soil.  Edward  B.  Vooriiees  and 
Jacob  G.  Lipman  (J.  Amer.  Chem.  Soc.,  1905,  27,  556 — 589). — Experi¬ 
ments  were  made  in  boxes  with  cow-peas  without  nitrogen  and  with 
different  nitrogenous  manures.  The  cow-peas  were  followed  by  two 
crops  of  millet. 

The  results  showed  that  the  soils  gained  nitrogen  during  the  growth 
of  cow-peas,  and  there  are  indications  that  fixation  of  nitrogen  in  the 
soil  continued  after  the  removal  of  the  cow-peas.  In  soils  supplied 
with  organic  matter,  there  was  considerable  fixation  of  nitrogen  ;  soils, 
however,  with  which  large  amounts  of  a  leguminous  crop  were  in¬ 
corporated  did  not  show  a  gain  of  nitrogen.  The  conclusion  is  drawn 
that  non- symbiotic  fixation  of  nitrogen  is  most  active  in  open  soils 
with  fairly  large  amounts  of  organic  matter  having  a  low  percentage  of 
nitrogen.  N.  H.  J.  M. 

Preservation  and  Action  of  the  Nitrogen  of  Urine.  E.  Bohme 
( Bied .  Centr .,  1905,  34,  300 — 304  ;  from  lllust.  landw.  Zeit .,  1904,  24). 
— Gypsum  (10  per  cent.)  reduced  the  loss  of  nitrogen  to  7  per  cent,  in 
250  days,  urine  alone  losing  56  per  cent,  of  its  nitrogen  in  the  same 
time.  Sulphuric  acid  (1  per  cent.)  reduced  the  loss  to  5  5  per  cent., 
whilst  with  2  per  cent,  of  sulphuric  acid  the  whole  of  the  nitrogen  was 
retained. 

The  results  of  manurial  experiments  showed  that  addition  of  lime 
and  gypsum  increased  the  action  of  urine,  and  that  in  presence  of  these 
substances  and  sulphuric  acid  the  nitrogen  of  urine  had  better  effects 
when  applied  before  the  seed  than  as  top-dressing, 

The  nitrogen  of  urine  is  almost  equal  in  value  to  that  of  sodium 
nitrate.  N.  H.  J.  M. 

Action  of  Calcium  Cyanamide.  Willy  Zielstorff  (Bied.  Centr., 
1905,34,217 — 218;  from  lllust.  landw.  Zeit.,  1904,  24,  1103). — The 
results  of  pot  experiments  with  mustard  showed  that  when  calcium  cyan- 
amide  was  applied  at  the  same  time  as  the  seed  its  value  was  88’ 4  per  cent. 
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of  that  of  sodium  nitrate.  When  the  seed  was  sown  10  days  after  the 
application  of  the  manure,  the  value  of  the  latter  increased  to  92*8 
per  cent.  Ammonium  salts  give  less  favourable  results. 

Results  obtained  with  a  second  crop  showed  that  calcium  cyanamide 
had  no  appreciable  after  effect.  The  manure  should  not  be  applied  as 
a  top-dressing.  1ST,  H.  J.  M. 

Fruit  Tree  Manures.  H.  Clausen  (Bied.  Centr .,  1905,  34, 
219 — 221  ;  from  Landiv.  Jalirb .,  33,  939 — 960). — Kainite  and  basic 
slag  (1  kilo,  per  tree)  applied  in  April  injured  apple  trees,  the  injurious 
effects  lasting  for  three  years.  Marl  had  a  beneficial  effect  and  in 
many  cases  diminished  injury  due  to  kainite  and  basic  slag.  Nitro¬ 
genous  manures  promote  the  formation  of  wood,  whilst  the  exclusive 
use  of  mineral  manures  restricts  wood-production.  Ammonium 
sulphate  proved  to  be  beneficial  and  much  preferable  to  sodium 
nitrate.  N.  H.  J.  M. 

Calcium  Nitrate  in  Agriculture.  E.  S.  Bellenoux  {Compt.  rend 
1905,  140,  1199). — Potatoes  manured  with  calcium  nitrate  produced 
tubers  containing  1*8  per  cent,  more  starch  than  those  manured 
with  sodium  nitrate.  Similar  experiments  with  sugar-beet  showed  an 
increase  of  1*37  per  cent,  of  sugar  with  calcium  as  compared  with 
sodium  nitrate. 

The  calcium  nitrate  was  prepared  by  the  action  of  sodium  nitrate 
on  calcium  chloride,  the  sodium  chloride  produced  separating  during 
the  concentration.  N.  II.  J.  M. 
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New  Apparatus  for  Gas  Analysis.  Gino  Pollacci  (Ann.  Clam, 
anal .,  1905, 10, 169 — 170). — A  rather  complex  apparatus  for  gas  analysis, 
suitable  for  the  analysis  of  the  gases  obtained  in  experiments  on 
vegetation  ;  for  the  details,  the  original  must  be  consulted. 

L.  DE  K. 

New  Method  for  the  Estimation  of  Mixtures  of  Chlorides, 
Iodides,  and  Bromides.  O.  Wentzki  (Zeit.  angew.  Chem 1905,  18, 
696 — 698). — A  modification  of  the  well-known  indirect  silver  process 
based  on  the  fact  noticed  by  the  author  that  iodides  and  bromides  are 
converted  into  chlorides  by  adding  excess  of  mercurous  chloride  and 
also  that  an  iodide  is  converted  into  bromide  by  means  of  mercurous 
bromide. 

In  the  case  of  a  mixed  chloride  and  iodide,  a  portion  of  the  liquid  is 
precipitated  with  silver  nitrate  and  the  precipitate  is  collected  and 
weighed  as  usual  (AgCl  +  Agl).  An  equal  volume  of  the  liquid  which 
has  been  shaken  with  a  large  excess  of  precipitated  mercurous  chloride 
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is  then  also  precipitated  (AgOl).  From  the  two  weights  obtained,  the 
result  may  be  calculated  in  the  well-known  manner.  Chlorides  and 
bromides  are  treated  in  the  same  manner,  the  respective  precipitates 
being  AgBr  +  AgCl  and  AgCl.  In  the  case  of  a  bromide  and  iodide, 
mercurous  bromide  is  employed,  the  respective  precipitates  being 
AgBr  -f  Agl  and  AgBr.  In  case  all  three  halogens  are  present,  one 
portion  is  precipitated  directly,  a  second  portion  after  treatment  with 
mercurous  chloride,  and  a  third  after  treatment  with  mercurous 
bromide,  the  results  being  respectively  AgCl  +  AgBr  +  Agl,  AgCl  + 
AgBr,  and  AgCl.  L.  de  E. 

Estimation  of  Oxygen  in  Copper.  S.  Dickson  ( Analyst ,  1905, 
30,  145 — 147). — Ten  grams  of  the  copper,  in  one  piece,  and  20  grams 
of  tin  (previously  fused  in  an  atmosphere  of  hydrogen)  are  placed  in  a 
boat  and  heated  in  a  porcelain  tube  until  complete  fusion  has  taken 
place,  dry  hydrogen  being  passed  through  the  apparatus.  The  water 
formed  is  caught  in  an  ordinary  sulphuric  acid  U-tube.  The  results 
obtained  are  usually  slightly  higher  than  those  yielded  when  the 
copper  itself  is  fused  without  the  addition  of  tin.  W.  P.  S. 

Iodometrio  Estimation  of  Sulphurous  Acid.  Erwin  Rupp 
(. Ber.,  1905,  38,  1903 — 1905,  Compare  Abstr.,  1903,  ii,  40). — In  reply 
to  Rufl:  and  Jeroch’s  criticisms  (this  vol.,  ii,  200),  it  is  pointed  out  that 
whereas  these  authors  added  the  iodine  solution  to  the  sulphurous  acid 
solution  containing  sodium  hydrogen  carbonate,  Bupp  added  the  sulphite 
solution  to  the  iodine  solution  containing  sodium  hydrogen  carbonate. 
Under  the  later  conditions,  neither  the  oxidising  influence  of  the  air 
nor  the  formation  of  sodium  hypoiodite  introduces  an  error,  and  the 
method  gives  satisfactory  results.  E.  F.  A. 

Detection  of  Free  Yellow  Phosphorus  in  Phosphorus  Sul¬ 
phide.  Leo  Yignon  ( Compt .  rend.,  1905,  140,  1449 — 1451). — The 
presence  of  fiee  yellow  phosphorus  in  commercial  phosphorus  sulphide 
cannot  be  readily  detected  by  the  ordinary  methods;  Mitscherlich’s 
test  fails  because  the  pure  sulphide  P4S-3  is  partially  decomposed  when 
distilled  with  water  ;  also  the  pure  sulphide  and  the  commercial  com¬ 
pound  each  boil  at  250 — 254°  under  30  mm.  pressure,  whilst  mixtures 
of  the  pure  sulphide  with  2*64  or  1*80  per  cent,  of  yellow  phosphorus 
boil  at  160 — 260°  and  250°  respectively  ;  if,  however,  a  current  of  pure 
hydrogen  is  passed  over  the  suspected  compound,  the  issuing  gas  is 
luminous  and  burns  with  a  green  flame  in  the  presence  of  free  yellow 
phosphorus.  M.  A.  W. 

Estimation  of  Phosphoric  Acid  by  the  Citrate  Method;  a 
Source  of  Error  hitherto  overlooked  and  a  Modification  for 
avoiding  it.  Vincent  Schenke  ( Landw .  Versuchs-Stat .,  1905,  62, 
3 — 10). — In  the  usual  citrate  method,  50  c.c.  of  the  acid  phosphate 
solution  (  =  0*5  gram  of  substance)  are  treated  with  100  c.c.  of  citrate 
solution  and  25  c.c.  of  magnesia  mixture.  The  following  modification 
is  proposed.  The  solution  (50  c.c.)  is  nearly  neutralised  with  ammonia, 
quickly  cooled,  and  treated  with  50  c.c.  of  citrate  solution  and  25  c.c. 
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of  magnesia  mixture.  It  is  then  stirred  for  half  an  hour  and  filtered 
after  several  hours.  A  number  of  results  are  given  showing  close 
agreement  with  the  molybdate  method  (Maercker),  whilst  the  method 
of  the  German  Association  gave,  in  every  case,  lower  results,  owing  to 
the  greater  solubility  of  the  magnesium  ammonium  phosphate  in  the 
citrate  solution,  which  had  been  altered  from  that  originally  proposed 
by  the  addition  of  a  considerable  amount  of  acid.  N.  H.  J.  M. 

Separation  of  Arsenic.  H.  Cantoni  and  J.  Chautems  (Arch.  Sci. 
phys.  nat.y  1905,  [iv],  19,  (4),  364 — 366). — When  a  current  of  air  is 
passed  through  a  hydrochloric  acid  solution  of  arsenic  trioxide  contain¬ 
ing  methyl  alcohol,  the  arsenic  is  completely  removed  at  the  ordinary 
temperature  in  the  form  of  its  methyl  ester,  whilst  antimony  com¬ 
pounds  are  not  volatile  under  these  conditions.  M.  A.  W. 

Detection  of  Boric  Acid  [in  Poods].  0.  von  Spindler  (Chem. 
Zeit.,  1905,  29,  566 — 567). — Boric  acid  may  be  detected  by  the 
turmeric  reaction  if  care  is  taken  to  use  properly  prepared  turmeric 
paper.  The  flame  reaction  as  usually  applied  is  less  trustworthy,  even 
if  methyl  alcohol  is  substituted  for  ethyl  alcohol.  The  following 
modification  of  the  flame  test  gives  satisfactory  results. 

Five  to  ten  grams  of  the  comminuted  substance  are  rubbed  in  a  mortar 
with  5  drops  of  dilute  sulphuric  acid  (1:4)  and  introduced  into  a  flask 
containing  30 — 40  c.c.  of  strong  methyl  alcohol.  The  flask  is  heated  in 
a  water-bath  at  70 — 75°  and  a  current  of  coal  'gas  is  passed  through. 
If  this  should  now  burn  with  a  green  flame,  boric  acid  is  undoubtedly 
present.  L.  de  K. 

Electrical  Method  for  the  Combustion  of  Organic  Com¬ 
pounds.  Harmon  N.  Morse  and  L.  S.  Taylor  (Amer.  Chem.  J ., 
1905,  33,  591 — 603).-— An  electrical  method  is  described  for  the 
estimation  of  carbon  and  hydrogen  in  organic  compounds  which  is 
said  to  have  the  following  advantages.  The  apparatus  is  small  and 
compact,  the  waste  of  heat  energy  is  much  smaller  than  that  of  the 
ordinary  method,  and  the  time  required  in  preparing  for  and  carrying 
out  a  combustion  is  considerably  reduced. 

Two  forms  of  apparatus  are  described.  The  first  of  these  consists  of 
a  thin  glass  combustion  tube,  350  mm.  long,  15  mm.  in  internal 
diameter,  and  closed  at  one  end.  The  open  end  is  fitted  with  a 
caoutchouc  stopper  through  which  pass  a  porcelain  tube,  250  mm.  long 
and  6  mm.  in  diameter,  a  glass  tube  conveying  the  products  of  com¬ 
bustion  to  the  absorption  apparatus,  and  a  thick  platinum  wire.  The 
platinum  wire  is  connected  inside  the  combustion  tube  to  a  finer 
platinum  wire  which  surrounds  the  porcelain  tube  in  a  spiral  coil  and 
finally  passes  down  through  the  porcelain  tube  to  the  exterior,  the 
lower  part  being  composed  of  thicker  wire.  The  oxygen  or  air  is  led 
into  the  combustion  tube  through  a  glass  side-tube,  which  is  attached  to 
the  porcelain  tube  outside  the  stopper  by  means  of  india-rubber  tubing. 

In  carrying  out  a  combustion,  the  boat  containing  the  substance  is 
placed  at  the  closed  end  of  the  tube,  a  roll  of  copper  gauze  about 
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60  mm.  long  is  placed  next,  the  india-rubber  stopper  carrying  the 
tubes  and  platinum  wire  is  inserted,  and  the  glass  delivery  tube  is 
attached  to  the  absorption  apparatus.  Pure  dry  oxygen  is  passed 
slowly  through  the  tube  and  the  electric  circuit  is  closed  through  a 
regulating  rheostat.  The  current  is  increased  until  the  wire  becomes 
red-hot,  and  the  roll  of  copper  gauze  and  the  boat  containing  the 
substance  are  then  heated  by  means  of  a  gas  flame.  The  time  required 
for  a  combustion  is  usually  about  half  an  hour.  The  amount  of 
electrical  energy  consumed  is  about  3 ‘6  amperes  at  54  volts  during  the 
time  when  the  highest  temperature  is  maintained. 

The  second  form  of  apparatus  described  differs  in  being  composed  of 
a  somewhat  longer  combustion  tube  which  is  open  at  both  ends.  Both 
forms  of  apparatus  are  fully  described  with  the  aid  of  diagrams. 

The  results  of  a  series  of  combustions  are  quoted  for  the  purpose  of 
illustrating  the  applicability  and  accuracy  of  the  method,  and  an 
account  is  given  of  the  precautions  which  must  be  observed  in  the 
combustion  of  substances  containing  nitrogen,  halogens,  or  sulphur. 

E.  G. 

A  Quick-acting  Potash  Apparatus.  Gustav  Scholer  ( Chem .  Zeit., 
1905,  29,  569— 570).— The  pear- 
shaped  inner  vessel,  /,  is  partly  filled 
with  a  solution  prepared  by  dissolv¬ 
ing  5  grams  of  curd  soap  in  150  c.c. 
of  hot  water  and  50  grams  of 
potassium  hydroxide.  The  carbon 
dioxide  generated  in  the  combus¬ 
tion  is  very  rapidly  absorbed,  and 
may  be  passed  at  a  much  more 
rapid  rate  than  usual,  as  the  absorp¬ 
tion  is  accelerated  by  the  lather 
formed.  The  unabsorbed  gases  now 
pass  into  the  outer  vessel,  II,  con¬ 
taining  a  little  of  a  solution  of  100 
grams  of  potassium  hydroxide  in 
100  c.c.  of  very  hard  water,  to 
which,  if  necessary,  a  little  calcium 
chloride  may  be  added.  They  finally  escape  through  the  calcium 
chloride  tube.  L.  de  K. 

Assay  of  Salpetre.  B.  Bensemann  (Zeit.  angew.  Chem 1905,  18, 
816). — A  weighed  portion  of  the  sample  is  dissolved  in  water,  mixed 
with  at  least  twice  its  weight  of  oxalic  acid,  and  evaporated  to  dryness 
on  the  water-bath.  The  dry  mass  is  then  moistened  with  water  and 
again  evaporated,  and  this  operation  is  repeated  several  times. 

In  this  way,  the  nitrate  is  completely  converted  into  oxalate  ;  any 
chlorides  are  similarly  decomposed,  but  perchlorates  and  sulphates  are 
not  affected.  If  now  the  mixture  is  gradually  heated  to  redness,  the 
mass  will  contain  potassium  (or  sodium)  carbonate  derived  from  the 
nitrate  and  any  chloride,  and  also  potassium  chloride  due  to  the 
perchlorate. 
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The  alkali  carbonate  is  now  estimated  in  an  aliquot  part  of  the 
solution  by  titration  with  standard  acid  and,  after  allowing  for  the 
chloride,  estimated  in  another  portion  of  the  sample,  the  nitrate  is 
calculated.  The  chlorine  which  is  estimated  in  another  portion  of  the 
solution  represents  the  perchlorate.  A  third  portion  may  be  used  for 
estimating  any  sulphate.  L.  be  K. 

Rapid  Estimation  of  Calcium,  Potassium,  and  Phosphoric 
Acid.  Ernst  H.  Schultze  ( Chem .  Zeit.,  1905,  29,  508 — 509). — 
Estimation  of  Calcium  in  Limestones ,  Mortars ,  dec . — The  substance  is 
dissolved  in  dilute  hydrochloric  acid  with  addition  of  a  little  nitric 
acid.  After  boiling  with  a  slight  excess  of  ammonia,  the  cold  liquid  is 
diluted  to  a  definite  volume,  and  an  aliquot  part,  after  acidifying  with 
acetic  acid,  is  precipitated  with  a  known  weight  of  ammonium  oxalate. 
The  excess  of  oxalate  is  then  determined  in  an  aliquot  part  of  the 
filtrate.  In  the  presence  of  decided  quantities  of  phosphoric  acid, 
the  ammoniacal  precipitate  is  redissolved  by  means  of  hydrochloric 
acid,  and,  after  adding  a  little  ferric  chloride,  the  phosphoric  acid  and 
the  excess  of  iron  are  precipitated  by  boiling  with  sodium  acetate. 
After  again  boiling  with  a  little  ammonia,  the  filtrate  is  treated  as 
already  directed. 

Estimation  of  Potassium  in  Kainites ,  dec. — The  sample  is  boiled  with 
dilute  hydrochloric  acid  (1:25)  and  carefully  precipitated  with  barium 
chloride.  An  aliquot  part  of  the  filtrate  (  —  about  0  4  gram  of  the 
sample)  is  then  treated  with  0*5  c.c.  of  platinic  chloride  (1:10)  and  then 
gradually  with  120  c.c.  of  hot  96  per  cent,  alcohol.  Mechanical  stirring 
is  resorted  to  for  about  20  minutes,  when  the  precipitate  is  collected  on 
a  Gooch  filter,  washed  with  alcohol,  finally  with  ether,  and  dried 
at  120°. 

Volumetric  Estimation  of  Phosphoric  Acid. — Pemberton’s  process  is 
recommended.  The  aqueous  or  sulphuric  acid  solution  of  the  phosphate 
is  neutralised  with  potassium  hydroxide,  acidified  with  nitric  acid, 
mixed  with  ammonium  nitrate,  and  heated  to  80°.  The  phosphoric 
acid  is  then  precipitated  with  ammonium  molybdate,  and  the  yellow 
precipitate  is  collected  and  washed  first  with  1  per  cent,  nitric  acid,  and 
then  twice  with  cold  water.  The  precipitate  is  then  dissolved  in  a 
known  volume  of  standard  potassium  hydroxide,  the  excess  of  which  is 
titrated  with  standard  hydrochloric  acid,  using  phenolphthalein  as 
indicator.  L.  de  K, 

Solubility  of  Lime  and  Magnesia  in  Solutions  of  Sodium 
Chloride  with  or  without  Sodium  Hydroxide.  Application  to 
the  Separation  and  Estimation  of  the  Two  Substances.  E. 

Maigret  (Bull.  Soc.  chim .,  1905,  [iii],  33,  631 — 634). — The  author 
finds  that  whilst  lime  is  fairly  soluble,  magnesia  is  insoluble  in 
solutions  containing  up  to  160  grams  per  litre  of  sodium  chloride 
in  presence  of  0*8  gram  per  litre  of  sodium  hydroxide.  This  difference 
has  been  utilised  in  extending  and  rendering  more  accurate  D’  Anselme’s 
method  of  estimating  lime  and  magnesia  (Abstr.,  1903,  ii,  695).  One 
hundred  c.c.  of  the  liquid  are  placed  in  a  200  c.c.  flask,  and  20  c.c.  of  a 
solution  containing  sodium  carbonate  (100  grams  per  litre)  and  sodium 
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hydroxide  (20  grams  per  litre),  the  equivalent  of  which  in  2A-hydro- 
chloric  acid  is  known,  are  added.  The  mixture  is  heated  to  boiling, 
then  cooled  and  made  up  to  200  c.c.  with  a  solution  of  sodium  chloride 
(160  grams  per  litre).  The  mixture  is  shaken  and  filtered  and  100  c.c. 
of  the  filtrate  titrated  with  2 ^-hydrochloric,  acid  using  tropeolin  as 
indicator.  The  difference  between  twice  the  burette  reading  and  the 
equivalent  of  the  alkaline  solution  added  is  equal  to  the  total  magnesia 
and  lime  present  in  terms  of  2 A- hydrochloric  acid. 

For  the  estimation  of  the  magnesia  alone,  100  c.c.  of  the  solution  are 
mixed  with  10  c.c.  of  a  solution  of  sodium  hydroxide  (80  grams  per 
litre),  diluted  to  a  litre  with  a  solution  of  sodium  chloride  (160  grams 
per  litre),  and,  after  shaking,  filtered  and  500  c.c.  of  the  filtrate  titrated 
with  2xVdiydrochloric  acid,  using  phenolphthalein  as  indicator.  The 
difference  between  the  burette  reading  multiplied  by  2  and  the  titre  of 
the  sodium  hydroxide  solution  added  is  equivalent  to  the  magnesia 
present.  The  difference  between  this  and  the  first  estimation  gives  the 
equivalent  of  the  lime  present.  T.  A.  H. 

Estimation  of  Lead  by  Persulphate  in  Acid  Solution. 

Max  Dittrich  and  A.  Reise  (Ber.f  1905,  38,  1829 — 1831). — When 
ammonium  persulphate  solution  is  added  to  a  solution  of  a  lead  salt, 
the  lead  is  quantitatively  precipitated  as  white  crystals,  which  darken 
when  the  liquid  is  heated  at  80°  for  3  hours  in  presence  of  a  little 
silver  nitrate,  the  precipitate  then  consisting  of  a  mixture  of  lead 
oxide  and  peroxide  together  with  a  small  quantity  of  lead  sulphate. 
The  precipitate  is  washed  with  a  3  per  cent,  solution  of  ammonium 
sulphate  and  is  converted  into  lead  sulphate  by  igniting  with  a  drop  of 
sulphuric  acid.  The  best  precipitant  consists  of  a  2  per  cent,  ammo¬ 
nium  persulphate  solution  containing  a  trace  of  silver  nitrate  ;  this 
should  be  heated  to  80°  and  the  lead  solution  added  to  it  drop  by 
drop.  T.  H.  P. 

Estimation  of  Copper  and  Free  Matte  in  Dross.  Vallety 
(Ann,  Chim.  anal .,  1905,  10,  193). — Five  grams  of  the  dross  are 
treated  with  100  c.c.  of  a  5  per  cent,  solution  of  silver  nitrate  and 
5  c.c.  of  nitric  acid  are  added.  After  24  hours,  the  solution  is  filtered 
and  the  copper  estimated  by  the  usual  process.  L.  de  K. 

Mass  Analyses  of  Muntz  Metal  by  Electrolysis.  Electro¬ 
lytic  Properties  of  the  Alloy.  John  G.  A.  Ehodin  (Trains, 
Faraday  Soc.f  1905,  1,  119 — 135).- — The  paper  contains  the  results  of 
experiments  to  find  a  method  for  the  accurate  estimation  of  the  copper 
in  Muntz  metal  of  sufficient  rapidity  to  give  about  100  determinations 
daily  within  12  hours  of  the  time  of  casting.  The  method  adopted 
was  an  electrolytic  method,  for  which  the  author  claims  an  accuracy 
of  0*07  per  cent,  and  the  necessary  speed  and  ease  of  working.  The 
experimental  details  are  given.  For  Muntz  metal  to  be  a  successful 
ship,  sheathing  it  is  necessary  that  it  should  dissolve  electrolytically 
in  sea-water  to  a  sufficient  extent  to  render  the  surface  poisonous,  but 
sufficiently  slowly  to  make  its  use  economical,  and  the  best  result  will 
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be  obtained  when  the  two  components  of  the  alloy  dissolve  at  equal 
rates.  Assuming  the  rate  of  dissolution  to  be  directly  proportional  to 
the  heat  of  formation  of  the  ultimate  compounds  and  to  the  electrical 
conductivity  of  the  dissolving  metal,  the  author  obtains  theoretically 
the  proportion  60*8  Cu,  30*2  Zn  as  that  of  the  best  alloy,  a  result  in 
accord  with  practical  experience.  The  results  of  experiments  on  the 
rate  of  dissolution  are  appended,  and  it  is  seen  that  barometric  pressure 
has  a  considerable  effect  on  the  velocity  of  dissolution.  L.  M.  J. 

Titrimetric  Method  of  Estimating  Mercury.  Erwin  Rupp 
(Arch.  Pharm .,  1905,  243,  300 — 302). — A  few  c.c.  of  formaldehyde 
solution  (about  35  per  cent.)  are  made  alkaline  with  dilute  aqueous 
alkali  hydroxide,  a  suitable  quantity  of  the  mercury  solution  is  added, 
and  the  mixture  is  shaken  and  warmed  for  10 — 15  minutes  on  the 
water-bath.  The  liquid  is  then  acidified  with  plenty  of  acetic  acid,  a 
suitable  volume  of  Nj  10  iodine  solution  is  added,  the  flask  is  corked 
and  shaken  gently  for  5  minutes  or  so  (until  the  precipitate  of 
metallic  mercury  has  all  gone  into  solution  as  potassium  mercuri- 
iodide),  and  the  excess  of  iodine  is  titrated  with  A/ 10  thiosulphate  in 
the  presence  of  starch  solution.  Each  1  c.c.  of  the  Nj  10  iodine 
solution  used  =  0*01002  gram  of  mercury  or  0*01355  of  mercuric 
chloride.  The  method  is  applicable  in  the  presence  of  chlorides,  unlike 
the  titration  with  thiocyanate  solution.  C.  F.  B. 

Standardisation  of  Potassium  Permanganate  Solutions  by 
means  of  Silver.  Karl  Hopfgartner  ( Monatsh 1905,  26, 
469 — 482). — A  weighed  amount  of  silver  is  dissolved  in  a  solution  of 
ferric  ammonium  sulphate  acidified  with  sulphuric  acid,  and  the 
ferrous  salt  so  formed  titrated  with  the  potassium  permanganate  solu¬ 
tion  to  be  standardised.  G.  Y. 

Estimation  of  Ferric  Oxide  in  presence  of  much  Alumina. 

Ernst  Deussen  ( Zeit .  angeiv .  Chem .,  1905,  18,  815 — 816). — The  usual 
plan  is  to  fuse  the  strongly  ignited  and  weighed  mixed  oxides  with 
potassium  pyrosuiphate.  The  mass  is  then  dissolved,  the  iron  is 
reduced  to  the  ferrous  state  and  titrated  with  permanganate.  In 
order  to  save  time  and  prevent  damage  to  the  platinum  crucibles, 
which  are  attacked  by  potassium  pyrosuiphate,  the  author  prefers 
fusing  with  about  1  gram  of  potassium  hydrogen  fluoride  instead. 
After  fusing  for  a  few  minutes  over  a  small  Bunsen  flame,  the  mass 
turns  solid.  The  bulk  of  the  hydrogen  fluoride  is  now  expelled  by 
heating  with  dilute  sulphuric  acid,  and  the  resulting  solution  is  treated 
as  usual.  L.  de  K. 

Electrolytic  Estimation  of  Molybdenum.  Alberto  Chilesotti 
and  A.  Rozzi  ( Gazzetta ,  1905,  35,  i,  228 — 236). — For  the  electrolytic 
estimation  of  molybdenum  in  solutions  of  molybdates  (compare 
Kollock  and  Smith,  Abstr.,  1901,  ii,  694),  the  concentration  of  the 
sulphuric  acid  in  the  solution  should  not  be  less  than  A7100  nor  more 
than  Nj  10,  the  percentage  of  molybdenum  trioxide  in  the  form  of 
ammonium  molybdate  being  about  0*1.  The  presence  of  salts  of  the 
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alkali  metals,  such  as  potassium  sulphate  or  nitrate  or  sodium 
sulphate,  leads  in  some  cases  to  high  results,  the  alkali  being  to  some 
exteot  precipitated  with  the  molybdenum.  In  presence  of  small 
quantities  of  salts  of  the  alkali  metals  (less  than  0*75  per  cent,  of 
K2S04),  this  inaccuracy  may  be  avoided  by  acidifying  the  solution 
with  0*4 — 0’5  per  cent,  of  sulphuric  acid.  With  larger  quantities  of 
salts  of  alkali  metals,  it  is  necessary  to  convert  the  precipitated 
molybdenum  trioxide  into  ammonium  molybdate,  acidify  the  solution 
of  the  latter  with  0*4 — 0’5  per  cent,  of  sulphuric  acid,  and  repre¬ 
cipitate  the  molybdenum  electrolytically.  When  the  alkali  metals 
have  also  to  be  estimated,  this  must  be  done  in  the  combined  residual 
liquors  from  the  two  electrolyses.  The  precipitate  of  molybdenum 
trioxide  is  more  easily  dealt  with  when  it  is  deposited  in  a  matt 
platinum  vessel.  T.  H.  P. 

Estimation  of  Gold  and  Platinum  by  means  of  Magnesium. 

Franz  Faktor  (Chem.  Centr .,  1905,  i,  1305 — 1306  ;  from  Pharm.  Post , 
38,  175.  Compare  this  vol.,  ii,  455). — When  a  solution  of  gold  chloride 
is  boiled  with  magnesium  ribbon  until  the  solution  is  colourless  and  a 
fresh  piece  of  ribbon  is  no  longer  tarnished,  the  gold  separates  com¬ 
pletely  in  the  form  of  brownish-yellow  flakes,  and  may  be  weighed  in 
a  pure  form  after  dissolving  the  excess  of  magnesium  in  hydrochloric 
acid.  In  the  case  of  gold  alloys,  the  excess  of  acid  must  be  removed 
before  adding  the  magnesium,  and  the  metals  which  are  precipitated 
with  the  gold  must  be  removed  by  the  action  of  a  suitable  acid.  The 
same  method  may  be  used  for  the  separation  of  platinum  from  the 
brownish-yellow  solution  of  the  chloride.  E.  W.  W. 

Reaction  of  Rhodium.  Eugenio  P.  Alvarez  (Compt.  rend.,  1905, 
140,  1341 — 1343;  Chem.  News ,  1905,  91,  216). — Excess  of  sodium 
hydroxide  is  added  to  an  aqueous  solution  of  a  rhodium  salt  to  produce 
an  alkaline  solution  of  rhodium  sesquihydroxide,  Rh(0H)3,H20.  Into 
this  is  passed  the  gas  evolved  by  the  action  of  hydrochloric  acid  on 
potassium  chlorate.  The  liquid  becomes  yellowish-red,  then  red,  and 
finally  a  slight  green  precipitate  forms  and  redissolves  in  the  liquid 
yielding  a  blue  solution  (Claus’  blue),  due  to  the  production  of  sodium 
perrhodate,  Na2Rh04.  The  colour  is  insoluble  in  ether  or  benzene, 
and  is  destroyed  by  sulphur  dioxide,  sodium  peroxide,  or  .sodium 
persulphate.  T.  A.  H. 

Mineralogical  Analysis  of  Soils.  J.  Dumont  (Compt.  rend., 
1905,  140,  1111 — 11 13). — Soils  which  contain  much  vegetable  matter 
are  triturated  in  a  60  per  cent,  solution  of  calcium  nitrate  which  has 
a  sp.  gr.  greater  than  that  of  humus.  The  soil  is  then  boiled  with 
oxalic  acid  in  such  quantity  that  10  per  cent,  (of  the  weight  of  the  soil) 
remains  after  all  the  calcium  carbonate  is  decomposed.  (Or  the 
calcium  carbonate  may  be  decomposed  by  mineral  acids  before  treat¬ 
ment  with  oxalic  acid.)  The  heating  in  a  salt-bath  is  continued  for 
an  hour.  It  is  then  filtered,  washed  first  with  water  containing 
nitric  acid  to  remove  the  calcium  oxalate,  and  then  with  distilled 
water,  after  which  it  is  digested  for  a  day  or  two  with  an  ammoniacal 
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solution  which  dissolves  the  humus.  Sand  and  silicates  are  removed 
centrifugally,  the  clay  remaining  in  suspension  whilst  the  sand 
settles.  Half  an  hour,  at  the  rate  of  1 000  rotations,  generally  suffices. 
The  liquid  is  poured  off,  fresh  ammoniacal  water  added,  and  the 
process  repeated.  This  is  continued  until  a  clear  liquid  remains. 
The  sand  is  then  collected  and  may  be  separated  into  fractions  of 
different  degrees  of  fineness  by  sieves. 

Different  mineral  constituents — mica,  felspar,  and  quartz,  &c. — 
are  separated  by  means  of  liquids  of  different  densities  (mercuric 
iodide  dissolved  in  potassium  iodide,  methylene  iodide  with  varying 
amounts  of  xylene,  &c.)  in  conjunction  with  centrifugalising. 

N.  H.  J.  M. 

A  Filter  Funnel  for  the  Estimation  of  Paraffin  in  Mineral 
Oil  Distillates.  Julius  Fleischer  ( Ghem .  Zeit.,  1905,  29,  489). — The 
apparatus  consists  of  a  cylindrical  porcelain  funnel,  destined  to 
contain  a  Soxhlet  extraction  capsule,  which  is  surrounded  by  a  larger 
funnel  containing  a  freezing  mixture  at  —  18°  to  —  20°,  thus  enabling  the 
liquid  to  be  filtered  at  a  low  temperature.  It  is  claimed  for  the 
apparatus,  which  is  in  one  piece,  that  by  its  use  8  to  10  estimations 
can  be  performed  in  the  time  usually  required  for  one.  P.  H. 

Refractometric  Analysis  of  Beer.  Edwin  Ackermann  {Ann. 
Chim.  anal .,  1905,  10,  171 — 178). — The  beer  is  well  shaken  to 
deprive  it  of  its  carbon  dioxide  and  is  passed  through  a  filter.  The 
sp.  gr.  is  then  very  carefully  taken  at  15°  and  also  its  refraction 
at  17 ‘5°,  using  a  Zeiss  immersion  refracfcometer. 

By  means  of  a  disc-shaped  calculating  machine,  fully  described  and 
illustrated  in  the  original  article,  both  the  percentage  of  alcohol  and 
extract  may  be  readily  ascertained.  L.  de  K. 

Some  Conditions  affecting  the  Ester  Value  of  Brandy. 

Philip  Schidrowitz  and  Frederick  Kaye  {Analyst,  1905,  30, 
149 — 152). — The  authors  found  that  ordinary  tap-water,  such  as  the 
New  Biver  supply,  when  used  for  “breaking  down”  brandy,  caused  a 
decrease  of  15  per  cent,  or  more  in  the  ester  value  other  than  that  due 
to  the  dilution.  This  water  also  appreciably  affected  the  acid  value 
of  the  brandy.  An  examination  of  new  brandy  bottles  showed  that  in 
some  cases  the  bottles  yielded  a  distinct  quantity  of  alkali  to  distilled 
water.  The  total  acid  in  a  blended  brandy  was  found  to  be  by  no 
means  necessarily  equivalent  to  the  theoretical  mean  of  the  constituents. 
Blending  also  affected  the  ester  value,  the  deviations  from  the  mean 
being,  in  a  few  instances,  quite  appreciable.  W.  P.  S. 

Estimation  of  Higher  Alcohols  in  Spirits.  I.  Philip  Schidrowitz 
and  Frederick  Kaye  ( Analyst ,  1905,  39,  190 — 197). — The  Beckmann 
process  (Abstr.,  1902,  ii,  178)  was  found  to  give  untrustworthy  results, 
the  fault  lying  in  the  actual  extraction  and  not  in  the  nitration  part  of 
the  process.  In  the  Allen-Marquardt  method,  a  certain  quantity  of 
ethyl  alcohol  remained  in  the  carbon  tetrachloride  extract,  but  for 
some  unexplained  reason  disappeared  during  the  oxidation  with  the 
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chromic  acid  mixture.  It  was  not  converted  into  acetic  acid,  and  the 
authors  suggest  that  it  was  either  oxidised  into  carbon  dioxide  and 
water  or  formed  a  neutral  ester  with  the  mineral  acid  present. 

W.  P.  S. 

Colour  Reactions  of  Pyruvic  Acid  with  cl-  and  /LNaphthols  in 
Sulphuric  Acid  Solution.  Eugenio  P.  Alvarez  ( Chem .  J\rews,  1905, 
91,  209). — When  pyruvic  acid  is  added  to  /Lnaphthol  dissolved  in 
strong  sulphuric  acid,  a  red  coloration  is  produced,  which,  when  gently 
'warmed,  becomes  deep  blue  ;  on  addition  of  water  or  alcohol  a  fugitive 
yellow  colour  is  obtained.  With  a-naphthol  under  similar  conditions, 
the  first  solution  is  yellow,  changing  to  a  deep  orange  varnish  when 
warmed  and  spread  over  the  capsule  employed ;  the  colour  is  not 
changed  by  water.  D.  A.  L. 

Volumetric  Estimation  of  Reducing  Sugars.  Arthur  R. 
Ling  and  Theodore  Rendle  ( Analyst ,  1905,  30,  182 — 190). — To 
ascertain  the  exact  end-point  when  a  sugar  solution  is  titrated  with 
Fehling’s  solution,  the  use  of  ferrous  thiocyanate  as  an  indicator  is 
recommended.  This  is  prepared  by  dissolving  1  gram  each  of  ferrous 
ammonium  sulphate  and  ammonium  thiocyanate  in  10  c.c.  of  water  at 
a  temperature  of  45 — 50°,  cooling  immediately,  and  adding  50  c.c.  of 
concentrated  hydrochloric  acid.  If  the  solution  has  a  reddish-brown 
colour,  due  to  the  presence  of  ferric  salt,  the  latter  is  reduced  by  the 
addition  of  a  little  zinc-dust.  When  a  drop  of  the  titration  liquid  is 
brought  into  contract  with  a  drop  of  the  indicator,  a  red  coloration  is 
produced  as  long  as  cupric  salt  is  present.  Examples  are  given  of 
estimations  of  invert  sugar,  dextrose,  maltose,  molasses,  &c.,  showing 
that  the  method  is  capable  of  a  high  degree  of  accuracy.  W.  P.  S. 

Use  of  the  Orcinol  Reaction  for  the  Detection  of  Sugar 
in  Urine.  Guido  Mann  {Chem.  Centr.,  1905,  i,  1438  ;  from  BerL  klin. 
Woch.,  42,  231 — 232). — Neumann  {BerL  klin.  Woch .,  41,  No.  41)  has 
used  a  modification  of  the  orcinol  reaction  to  distinguish  between  the 
hexoses.  This  may  be  used  with  great  advantage  in  the  investigation 
of  urine.  In  slight  cases  of  diabetes,  the  dextrose  colour  test  with 
orcinol  is  successful  where  other  tests  fail ;  0*1  per  cent,  can  be 
detected  easily.  The  reaction  for  laevulose  is  sharp,  and  the  detection 
of  lsevulosuria  easy.  Albumin,  if  present  in  the  urine,  should  be 
removed  before  applying  the  test.  W.  D.  H. 

Estimation  of  Maltose  or  Dextrose  in  presence  of  Starch 
Paste.  Jules  Wolff  {Ann.  Chim.  anal. ,  1905,  1  ,  193 — 195). — The 
estimation  of  maltose  in' the  presence  of  non-liquefied  starch  presents 
some  physical  difficulties.  The  author  has  succeeded  in  overcoming 
these  by  liquefying  this  starch  by  heating  for  7  or  8  minutes  at  72° 
with  a  small  quantity  of  infusion  of  malt.  As  this,  however,  pro¬ 
duces  an  additional  amount  of  maltose,  a  check  experiment  must  be 
carefully  made,  using  the  same  amount  of  malt  for  the  same  volume 
of  starch  solution  of  approximately  the  same  strength,  and  heating 
for  exactly  the  same  time  at  the  same  temperature.  The  further 
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action  of  the  malt  is  stopped  by  plunging  the  flasks  for  a  few  minutes 
into  boiling  water.  L.  de  K. 

Apparatus  for  Heating'  Substances  in  a  Vacuum  at  Constant 
Temperatures.  William  R.  Hodgkinson  and  Arthur  H.  Coote 
( Ghem .  News ,  1905,  91,  194). — An  apparatus  suitable  for  carrying  out 
the  “  stability  test  ”  for  gun-cotton  and  similar  purposes  is  described 
aod  figured.  The  substance  is  held  in  a  tube  which  is  suspended  in  a 
heating  vessel,  and  is  suitably  connected  with  an  exhaust  pump,  and, 
if  required,  with  a  measuring  tube  in  which  the  gases  evolved  may 
be  collected.  D.  A.  L. 

Methods  for  Estimating  Formaldehyde.  R.  H.  Williams 
(J.  Amer.  Ghem .  Soc .,  1905,  27,  596 — 601). —  After  having  tried  the 
standard  methods,  the  author  arrives  at  the  following  conclusions. 
Romijn’s  iodometric  method  (Abstr.,  1897,  ii,  166)  is  very  accurate 
for  pure  dilute  solutions  of  formaldehyde,  whilst  Romijn’s  cyanide 
process  ( ibid .,  167)  may  be  recommended  for  dilute  impure  solutions; 
the  results  are  lower  than  those  obtained  by  the  oxidation  methods. 
Blank  and  Finkenbeiner’s  method  (Abstr.,  1899,  ii,  188,  820),  based 
on  oxidising  the  formaldehyde  with  hydrogen  peroxide  in  an  alkaline 
solution  and  titrating  the  excess  of  alkali  with  litmus  as  indicator,  is 
the  most  satisfactory  for  strong  impure  solutions.  Legler’s  ammonia 
process  (Abstr.,  1883,  1035)  is  not  so  satisfactory,  as  the  end-point  in 
the  titration  is  not  defined  very  sharply.  Paraformaldehyde,  when 
present,  counts  as  formaldehyde.  L.  de  K. 

Colorimetric  Method  for  the  Detection  and  Estimation  of 
Formaldehyde.  Frederic  Bonnet,  jun.  {J.  Amer .  Ghem.  Soc.,  1905, 
27,  601 — 605). — Sixty  c.c.  of  the  liquid  (milk,  for  instance)  are  placed 
in  a  3-inch  evaporating  dish,  and  a  1-inch  w^atch-glass  containing  1  c.c. 
of  morphine  solution  is  allowed  to  float  on  it.  The  whole  is  then 
immediately  covered  with  a  4  x  5-inch  glass  plate,  and  heated,  prefer¬ 
ably,  at  25°. 

The  morphine  solution  is  prepared  by  dissolving,  just  before  use, 
0’35  gram  of  pure  morphine  sulphate  in  100  c.c.  of  chemically  pure 
sulphuric  acid.  If  formaldehyde  should  be  present  in  the  milk,  the 
morphine  becomes  more  or  less  coloured,  and  a  ring  is  formed  varying 
from  pink  to  blue.  By  operating  under  exactly  similar  conditions 
with  milks  to  which  a  known  amount  of  formaldehyde  has  been  added, 
and  by  noticing  particularly  the  time  required  for  the  formation  of  the 
ring,  a  fair  idea  may  be  obtained  as  to  the  amount  of  formalin  in  any 
given  sample.  As  a  qualitative  process,  the  method  is  also  applicable 
to  solid  foods,  such  as  butter.  L.  de  K. 

Detection  of  Formaldehyde  in  Milk.  E.  Kicolas  ( Gompt . 
rend.,  1905,  140,  1123 — 1124). — The  author  employs  a  modification  of 
Manget  and  Marion’s  reaction  (Abstr.,  1903,  ii,  115).  The  milk  to  be 
tested  is  curdled  by  the  addition  of  a  little  acetic  or  lactic  acid. 
After  filtration,  a  quantity  (an  excess)  of  “amidol”  is  added' to  the 
filtrate,  when,  in  a  short  time,  the  solution  is  coloured  yellow  or 
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orange  and  becomes  strongly  fluorescent  should  formaldehyde  be 
present.  In  the  absence  of  formaldehyde,  the  coloration  rapidly 
becomes  red,  then  brown,  but  without  fluorescence.  The  test  will 
detect  1  part  of  formaldehyde  in  500,000.  W.  P.  S. 

The  Vanillin-hydrochloric  Acid  Reaction.  Leopold 
Rosenthaler  (Zeit.  anal .  Chem .,  1905,  44,  292 — 301).— Various 
ketones,  such  as  acetone,  diethyl  ketone,  dipropyl  ketone,  methyl  ethyl 
ketone,  methyl  propyl  ketone,  methyl  butyl  ketone,  pinacoline,  acetyl- 
acetone,  acetonylacetone,  benzylideneacetone,  lsevulose,  and  in  general 
all  aliphatic  ketones  yield  characteristic  colour  reactions  with 
the  vanillin-hydrochloric  acid  reagent.  It  is  merely  necessary 
to  expose  filter  paper  wetted  with  the  reagent  to  the  vapour  of 
the  ketone.  On  the  other  hand,  phenyl  ethyl  ketone,  benzoy  lace  tone, 
acetophenone,  benzylideneacetophenone,  benzophenone,  tetramethyl- 
diaminobenzophenone,  benzoin,  benzil,  anthraquinone,  and  most  of  the 
aromatic  ketones  give  a  negative  result.  The  reaction  is  in  some 
cases  extremely  sensitive.  If  the  reagent  is  mixed  with  an  equal 
volume  of  concentrated  sulphuric  acid,  one  or  two  drops  of  a  0‘01  per 
cent,  solution  of  acetone  will  produce  a  violet  colour  on  warming. 
Similar  reactions  are  obtained  with  a  large  number  of  essential 
oils  and  some  balsams,  but  with  these  it  is  necessary  to  shake  the 
cooled  mixture  with  ether  to  remove  from  the  aqueous  solution  other 
colouring  matters  which  would  obscure  the  reaction.  In  some  cases 
small  amounts  of  adulterants  can  be  detected  by  this  means. 

M.  J.  S. 

Phenolphthalin  as  Reagent  for  Hydrogen  Cyanide.  F. 

Weehuizen  ( Chem .  Centr .,  1905,  i,  1191;  from  Pharm.  Weekbl.,  42, 
271 — 272). — On  addition  of  a  solution  of  phenophthalin  rendered 
alkaline  with  sodium  hydroxide  and  about  1/2000  of  a  copper  sulphate 
solution  to  a  solution  containing  hydrogen  cyanide,  the  phenolphthalin 
is  oxidised  in  the  cold  to  phenolphthalein  and  the  liquid  turns  red. 
One  part  of  hydrogen  cyanide  in  500,000  parts  of  a  liquid  still 
gives  the  reaction.  L.  de  K. 

Estimation  of  Cyanogen  Iodide  in  presence  of  Iodine. 

Jar.  Milbauer  and  R.  Hag  (Zeit.  anal.  Chem.,  1905,  44,  286 — 292). — 
It  has  been  frequently  stated  that  commercial  iodine  is  liable  to 
contain  cyanogen  iodide,  but  the  methods  of  estimating  that  impurity 
have  been  Very  unsatisfactory.  It  can,  however,  be  effected  by 
Kjeldahl’s  process.  The  substance  is  triturated  with  concentrated 
sulphuric  acid  and  transferred  to  the  Kjeldahl  flask  with  an  equal 
volume  of  water.  The  mixture  is  cautiously  heated  to  expel  the  free 
iodine  with  the  aqueous  vapour,  and  when  this  is  complete  the 
temperature  is  raised  and  the  operation  completed  in  the  usual 
manner.  Test  experiments  gave  good  results,  but  the  impurity  was 
not  found  in  any  of  the  specimens  of  commercial  iodine  examined. 

M.  J.  S. 
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Estimation  of  Oxalic  Acid  by  Permanganate  in  presence  of 
Hydrochloric  Acid.  Gregory  P.  Baxter  and  Joaquin  E.  Zanetti 
(Amer.  Chem.  J.,  1905,  33,  [v],  500 — 506). — lb  is  a  well-known  fact 
that  a  hydrochloric  acid  solution  of  an  oxalate  cannot  he  accurately 
titrated  with  permanganate  unless  a  certain  quantity  of  manganous 
sulphate  is  added.  According  to  the  author’s  investigation,  this  is  due 
to  the  formation  of  hypochlorous  acid.  This  may,  however,  he  pre¬ 
vented  by  operating  under  well-defined  conditions,  when  the  results 
will  be  quite  trustworthy. 

The  oxalic  acid,  which  should  amount  to  about  0*3  gram,  is  dissolved 
in  20  c.c.  of  hydrochloric  acid  of  sp.  gr.  1'04,  diluted  with  water  to 
150  c.c.  After  heating  to  a  little  above  70°,  a  standardised  solution 
of  potassium  permanganate  (4  grams  per  litre)  is  run  in  very  slowly 
and  with  constant  stirring  until  the  liquid  turns  pink.  No  oxalic  acid 
is  decomposed  or  volatilised,  even  at  90°.  L.  de  K. 

Improved  Apparatus  for  Use  in  the  Gottlieb-Rose  Method 
of  Estimating  Fat  in  Milk.  Armin  Rohrig  ( Zeit .  Nahr.  Genussm ., 
1905,  9,  531 — 538). — To  avoid  pipetting  off  a  portion  of  the  ethereal 
layer  obtained  in  this  method,  the  milk  is  treated  with  ammonia, 
alcohol,  ether,  and  light  petroleum  as  usual  in  a  stoppered,  graduated 
cylinder  provided  with  a  side-tube  and  tap  at  about  the  25  c.c.  mark 
on  the  graduations.  By  means  of  this  tap,  an  aliquot  part  of  the 
ethereal  solution  may  be  drawn  off  into  a  weighed  flask.  The 
percentage  of  fat  in  butter  may  also  be  estimated  by  this  method  and 
apparatus.  W.  P.  S. 

Rapid  Method  for  the  Analysis  of  Milk.  Fred.  Bordas  and 
Touplain  ( Compt .  rend .,  1905,  140,  1099 — 1100). — Ten  c.c.  of  the 
milk  are  added  drop  by  drop  to  a  mixture  of  65  per  cent,  alcohol  and 
acetic  acid  contained  in  a  weighed  tube.  After  a  few  minutes,  the 
tube  and  its  contents  are  subjected  to  centrifugal  action  and  the  clear 
solution  decanted.  The  residue  is  washed  with  30  c.c.  of  50  per  cent, 
alcohol,  separated,  and  decanted.  The  lactose  in  the  united  alcoholic 
solutions  is  then  estimated  according  to  Fehling’s  method.  To  dissolve 
the  butter-fat  from  the  residue  remaining  in  the  tube,  the  latter  is 
twice  treated  with  2  c.c.  of  96  per  cent,  alcohol  and  30  c.c.  of  ether. 
Separation  is  effected  each  time  in  the  centrifugal  machine,  and  the 
ethereal  solutions  are  evaporated  in  a  tared  flask.  The  casein  remain¬ 
ing  in  the  tube  is  then  dried  and  weighed.  An  estimation  of  the  ash  on 
a  separate  10  c.c.  of  the  milk  completes  the  analysis.  In  applying 
the  method  to  sour  milk,  the  total  volume  of  the  latter  is  noted, 
and  the  sample  then  separated  by  centrifugal  action  into  two  layers 
which  are  analysed  separately.  W.  P.  S. 

[Occurrence  of  Ammonia  in  Contaminated  Milk.]  Auguste 
Trillat  and  Sauton  (Compt.  rend .,  1905,  140,  1266 — 1268). — It  is 
shown  that  milk  inoculated  with  urine  or  other  animal  matter  almost 
always  contains  appreciable  quantities  of  ammonia.  The  authors 
consider  that,  whilst  the  absence  of  ammonia  is  not  a  positive  proof  of 
the  purity  of  the  milk,  its  presence  affords  an  assumption  that  the  milk 
is  contaminated  with  animal  excreta.  The  method  of  detecting  ammonia 
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in  milk  is  a  modification  of  the  one  previously  described  by  Trillat 
(Abstr.,  1905,  ii,  282).  Ten  c.c.  of  the  milk  are  treated  with  10  c.c.  of  a  10 
percent,  solution  of  iodine  trichloride.  The  precipitate,  consisting  of  the 
proteids  and  fat,  is  collected  on  a  filter.  To  the  filtrate  is  added,  little 
by  little,  milk  of  lime  until  a  dense  black  coloration,  due  to  the  forma¬ 
tion  of  nitrogen  iodide,  is  obtained.  W.  P.  S. 

Cachalot  Oil.  Georg  Fendler  ( Chem .  Zeit.,  1905,29,  555 — 556). — 
The  author  describes  the  examination  of  a  sample  of  cachalot  oil.  It 
deposited  crystals  of  spermaceti  melting  at  42°.  Glycerol  was 
detected  in  the  oil,  and  an  examination  of  the  fatty  acids  was  made. 

A.  McK. 

Influence  of  Atmospheric  Oxidation  on  the  Constants  of 
Oils.  II.  Henry  C.  Sherman  and  M.  J.  Falk  (J.  Amer.  Chem . 
Soc.,  1905,  27,  603—608.  Compare  Abstr.,  1903,  ii,  703).— The 
authors  state  that  an  oil  with  a  low  iodine  number  and  specific  re¬ 
fractive  power,  high  sp.  gr.,  index  of  refraction,  and  Maumene  number 
may  be  considered  to  be  partly  oxidised  by  exposure  or  “  blowing.” 

The  original  iodine  number  of  a  partly  oxidised  oil  may  be  obtained 
with  a  fair  degree  of  accuracy  by  adding  to  the  iodine  number  found 
0*8  for  every  0*001  increase  in  the  sp.  gr.  15*5°/15*5°.  This  correction, 
however,  only  applies  to  non-drying  and  semi-drying  oils. 

If  the  original  sp.  gr.  of  the  sample  cannot  be  obtained,  the  calcula¬ 
tion  may  be  based  on  the  average  sp.  gr.  of  the  species  under 
examination.  L.  de  K. 

Stovaine,  F.  Zernik  (Chem.  Centr .,  1905,  i,  1028;  from  Apoth.  Zeit., 
20,  174 — 175). — Stovaine,  the  hydrochloride  of  a-dimethylamino-^^.- 
amyl  benzoate,  OBz’CMeEt’CHg'NMe^HCl  (Fourneau,  Abstr.,  1904, 
i,  377),  gives  precipitates  with  the  ordinary  alkaloidal  reagents  in  a 
1  per  cent,  solution.  The  following  test  is  characteristic.  When 
0*05  gram  of  stovaine  is  evaporated  with  1  c.c.  of  a  mixture  of  equal 
parts  of  hydrochloric  acid  and  nitric  acid  on  the  water-bath,  a  colour¬ 
less  compound  which  has  a  pungent  odour  is  obtained.  If  1  c.c.  of  a 
solution  of  potassium  hydroxide  in  alcohol  is  added  and  the  mixture 
evaporated,  the  residue  has  a  fruity  odour,  and  oily  drops  separate  on 
addition  of  water.  Stovaine  may  be  used  as  a  substitute  for  cocaine 
(compare  Abstr.,  1904,  ii,  501).  E.  W.  W. 

New  Reagent  for  Aconitine.  Eugenio  P.  Alvarez  (Chem. 
News ,  1905,  91,  179 — 180). — When  a  minute  quantity  of  aconitine  is 
slightly  heated  with  bromine  in  a  porcelain  crucible,  evaporated  to  dry¬ 
ness  with  nitric  acid,  again  treated  with  bromine,  and  evaporated  to 
dryness  with  alcoholic  potash,  a  red  or  brown  residue  is  obtained, 
which  becomes  a  deep  green  when  treated  with  a  10  per  cent,  solution 
of  copper  sulphate.  D.  A.  L. 

Assay  of  Opium  and  its  Preparations.  Walter  Henry 
Lenton  (Pharm.  J.,  1905,  74,  652 — 653). — In  the  method  described, 
the  British  Pharmacopoeia  process  is  followed  up  to  the  filtration  of  the 
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alkaline  solution.  Fifty  c.c.  of  the  latter  are  placed  in  a  separating 
funnel,  a  plug  of  cotton-wool  covered  with  a  thin  layer  of  disintegrated 
filter- paper  or  asbestos  having  been  previously  placed  in  the  constric¬ 
tion  above  the  tap.  The  requisite  quantities  of  ether,  alcohol,  and 
ammonium  chloride  are  added,  the  mixture  is  thoroughly  shaken,  care 
being  taken  not  to  dislodge  the  plug,  and  set  aside  for  the  specified 
time.  The  liquid  is  then  forced  through  the  plug  by  air-pressure 
applied  by  means  of  an  ordinary  bellows,  and  the  residue  washed 
twice  with  20  c.c.  of  a  mixture  of  equal  volumes  of  ether  and 
morphinated  water.  Finally,  the  contents  of  the  funnel  are  washed 
with  morphinated  water  until  free  from  chlorides,  and  then  quickly 
with  2  c.c.  of  water.  Twenty-five  c.c.  of  Nj  10  acid  are  now  added  to 
the  funnel,  the  latter  is  shaken  violently  to  dislodge  the  plug,  and  the 
excess  of  acid  titrated  back  with  Nj 20  sodium  hydroxide,  using  methyl- 
orange  as  indicator.  W.  P.  S. 

Analysis  of  Tanning*  Materials.  Johannes  Paessler  (Zeit. 
anal .  Chem .,  1905,  44,  301 — 304). — The  author  is  not  prepared  to 
accept  the  opinion  of  Wislicenus  (compare  this  vol.,  ii,  363)  that 
exfoliated  alumina  should  be  substituted  for  hide-powder  in  the  esti¬ 
mation  of  tannin.  Its  behaviour  under  varied  conditions  must  first  be 
thoroughly  investigated  and  a  consensus  of  opinion  obtained  with 
regard  to  the  mode  of  preparing  it  and  the  uniformity  of  the  results 
which  it  yields.  M.  J.  S. 

Mustard  Seed.  C.  Hartwich  and  A.  Viullemin  (Chem.  Centr ., 
1905,  i,  1032—1033;  from  Apoth,  Zeit.,  20,  162 — 164). — Myrosin  is 
best  detected  by  heating  filtered  aqueous  extracts  with  a  few  drops  of 
freshly  prepared  Mi  lion's  reagent.  In  the  case  of  seeds  of  Brassica 
nigra ,  a  reddish-brown  precipitate  is  obtained,  whilst  with  Sinapis  alba 
the  solution  itself  acquires  an  intense  red  colour.  Sinapis  dissecta 
and  S.  arvensis  behave  similarly  to  S.  alba ,  so  that  an  addition  of 
S.  alba  and  S.  arvensis  to  black  mustard  is  easily  detected.  In  detect¬ 
ing  myrosin  microscopically  in  mustard  seeds,  the  sections  are  washed 
with  ether  and  chloroform,  and  treated  successively  with  dilute  acetic 
acid  and  cold  concentrated  hydrochloric  acid  (which  produces  a  violet 
coloration)  or  with  Millon’s  reagent.  The  ethereal  oil  is  determined 
by  Dieterich’s  method.  The  finely  powdered  seed  (5  grams)  is  fre¬ 
quently  agitated  with  water  (100  c.c.)  at  25 — 30°.  Alcohol  (20  c.c.) 
is  then  added  and  about  half  distilled  off  into  ammonia  (30  c.c.)  and 
alcohol  (20  c.c.),  the  first  receiver  being  connected  with  a  second,  also 
containing  ammonia  and  alcohol,  to  prevent  loss.  The  contents  of  the 
receivers  are  united  and  heated  on  a  water-bath  with  3 — 4  c.c.  of  10 
per  cent,  silver  nitrate  and  filtered.  The  silver  sulphide  is  dried  at 
80°  and  weighed.  The  result,  multiplied  by  8*602,  gives  the  percentage 
amount  of  ethereal  oil.  Seeds  of  Brassica  nigra  were  found  to  contain 
from  0*825  to  1*191  per  cent.  N.  H.  J.  M. 
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Relation  of  Electrolytic  Dissociation  to  Refractive  Power : 
Non-electrolytes  in  Solution.  Ivo  Zoppellari  ( Gazzetta ,  1905, 
35,  i,  355 — 368). — Refractometric  measurements  of  solutions  of 
naphthalene,  thymol,  camphor,  carbamide,  and  suciose  in  benzene, 
methyl  alcohol,  acetone,  and  water  show  that  the  refractive  powers 
vary  with  the  concentrations  of  the  solutions,  the  variations  being  of 
the  same  order  as  those  shown  by  solutions  of  electrolytes.  These 
variations  depend  either  on  a  specific  action  of  the  solvent,  which  is, 
however,  different  for  different  substances,  and  may  be  related  to  the 
changes  of  volume  occurring  during  solution,  or  on  the  inexactitude  of 
the  formula  used  to  express  refractive  power,  or  on  the  fact  that  the 
law  of  mixtures  is  not  rigorously  applicable  in  all  cases.  Since  the 
variations  here  observed  are  similar  to  those  exhibited  by  electrolytes, 
the  conclusions  drawn  with  regard  to  the  latter  from  the  theory  of 
electrolytic  dissociation  must  be  regarded  as  insecure.  T.  H.  P. 

Photographs  of;r  Spark  Spectra.  III.  Ultraviolet  Spark 
Spectra  of  Platinum  and  Chromium.  Walter  E.  Adeney 
(Sci.  Proc.  Roy.  Dubl.  Soc.,  1904,  lO,  235 — -249.  Compare  Abstr., 
1902,  ii,  57). — A  full  list  is  given  of  the  wave-lengths  of  the  lines 
observed.  J.  C.  P. 

Absorption  Spectra  of  Solutions  of  Chrome  Alum.  Efisio 
Ferrero  and  M.  Nozari  (AttiR.  Acccul.  Sci.  Torino ,  1904 — 1905,  40, 
453 — 462.  Compare  Abstr.,  1901,  ii,  203).— The  absorption  spectrum 
of  a  solution  of  chrome  alum  exhibits  increasing  absorption  from  the  red 
to  the  yellow,  where  it  has  a  maximum  value ;  the  absorption  then 
diminishes  to  the  green,  after  which  it  increases  again  and  becomes 
very  great  in  the  violet  portion  of  the  spectrum. 

Like  the  internal  friction  ( loc .  cit.),  the  absorption  spectrum  of 
solutions  of  chrome  alum  shows  a  distinct  change  when  the  tempera¬ 
ture  is  raised  until  the  blue  colour  changes  to  green.  The  absorption 
spectrum  of  the  blue  solution  presents  a  black  band,  the  least  deviated 
edge  of  which  gradually  fades  away,  whilst  the  end  which  is  most 
deviated  is  sharp ;  the  former  edge  approaches  the  red  when  the  solu¬ 
tion  becomes  green.  The  absorption  curves  for  different  temperatures 
show  that  the  slope  of  the  diminution  of  the  absorption,  which  takes 
place  as  far  as  A.  — 580,  is  very  slight  for  temperatures  below  67°,  but 
at  the  latter  temperature  the  slope  becomes  very  distinct  and  remains 
the  same  at  all  higher  temperatures.  The  maximum  absorption  for 
temperatures  below  67°  occurs  at  A  —  about  489,  whilst  at  or  above 
67°  the  maximum  is  at  A  =  about  497. 

Curves  and  tables  of  the  results  are  given.  T.  H.  P. 

Rotation  of  Optically  Active  Substances.  Ciir.  Winther 
(Zeit.  physikcd.  Chem .,  1905,  52,  200 — 208.  Compare  Abstr.,  1902, 
ii,  589  ;  1904,  ii,  4). — A  discussion,  suggested  by  Walden’s  recent  lecture 
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(this  vol.,  ii,  130),  of  the  most  advantageous  lines  of  future  research  on 
optical  activity.  The  author  insists  on  the  necessity  of  determining 
rotation  at  different  temperatures,  and  for  light  of  different  wave¬ 
lengths,  otherwise  characteristic  maxima  remain  undetected.  As  a 
measure  of  the  rotation  dispersion,  the  author  advocates  the  use  of  dis¬ 
persion  coefficients  in  preference  to  that  of  specific  and  molecular  rota¬ 
tion  dispersion,  and  urges  that  whilst  the  five  Landolt  colours  should 
be  taken  into  account,  yellow  should  be  chosen  as  the  standard  to  which 
the  others  are  referred.  The  author  argues  against  the  form  of  tem¬ 
perature  coefficient  suggested  by  Walden,  and  considers  that  the  varia¬ 
tion  of  rotation  with  temperature  should  be  represented  by  an  equation 
of  the  type  [a]i >~a±bt±ct2.  Further,  the  bearing  of  time,  variety  of 
light,  and  temperature  on  the  behaviour  of  each  solvent  should  be 
investigated  in  detail.  The  value  of  this  sort  of  work  is  seen  to  a 
certain  extent  in  the  “  solution  dispersion  coefficients  ”  previously 
determined  (Winther,  loc.  cit.).  J.  C.  P. 

Limits  of  Visibility  of  Fluorescence  and  the  Higher  Limit 
of  the  Absolute  Weight  of  Atoms.  Walthere  Spring  ( Rec . 
Trav.  chim.,  1905,  24,  297 — 304.  Compare  de  Bruyn  and  Wolff, 
Abstr.,  1904,  ii,  470). — The  fluorescence  of  a  solution  of  fluorescein  or 
of  eosin  in  optically  transparent  water  (Abstr.,  1899,  ii,  537)  becomes 
invisible  in  daylight  when  the  amount  of  the  fluorescent  substance 
present  falls  to  0*000,000,01  gram  per  c.c.,  and  is  just  visible  at  the 
apex  of  a  powerful  beam  of  electric  light  when  the  concentration  is 
0*000,000,000,000,001  gram  per  c.c.  It  is  found  that  the  area  of 
liquid  illuminated  by  the  apex  of  the  cone  of  light  must  be  at  least 
1  sq.  mm.  in  order  to  render  the  fluorescence  visible,  and  conse¬ 
quently,  assuming  that  1  cubic  millimetre  of  the  liquid  contains  at 
least  one  molecule  of  fluorescein  (mol.  wt.  408)  for  example,  then  the 
weight  of  an  atom  of  hydrogen  would  be  2*5  x  10  ~21  grams.  This 
value,  which  represents  only  the  higher  limit  among  possible  values,  is 
much  smaller  than  those  arrived  at  from  other  considerations  by  Clerk 
Maxwell,  Kelvin,  de  Heen,  Annaheim,  and  others.  T.  A.  H. 

Crystalloluminescence  and  Triboluminescence.  Max  Trautz 
and  P.  Schorigin  (Zeit.  Elehtrochem .,  1905,  11,  306 — 307). — Many 
substances  exhibit  temporary  triboluminescence  consisting  in  bluish- 
white  sparks  produced  in  the  crystals  when  they  are  broken.  Among 
these  are  crystals  of  arsenic  trioxide  (from  acid  solution)  and  of 
sodium  bromate.  The  following  substances  show  feeble  permanent 
triboluminescence  in  addition  to  the  temporary  phenomenon  (which 
disappears  in  some  days  or  weeks  after  the  crystals  are  made) :  Barium 
chlorate,  barium,  strontium,  calcium  and  magnesium  bromates, 
potassium  sodium  sulphate  (2K2S04,Na2S04),  and  potassium  sulphate 
crystallised  from  a  solution  containing  potassium  hydrogen  sulphate 
and  sodium  fluoride. 

Crystalloluminescence  was  observed  with  all  substances  possessing 
triboluminescence ;  it  is  probably  the  same  phenomenon  caused  by 
impacts  of  the  crystals  on  each  other  as  they  are  formed  in  the 
solution.  T.  E. 
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Sensitiveness  of  Photographic  Action  due  to  Hydrogen 
Peroxide.  J.  Precht  and  C.  Otsuki  ( Zeit .  physikal .  Chem .,  1905, 
52,  236 — 238.  Compare  this  vol.,  ii,  296). — By  means  of  its  action 
on  a  photographic  plate  it  is  possible  to  detect  hydrogen  peroxide  in 
the  concentration  3  x  10 ~9  grams  per  c.c.  of  space.  J.  C.  P. 

Some  Properties  of  the  a-Rays  from  Radium.  Ernest 
Rutherford  [Phil.  Mag.,  1905,  [vi],  10,  163 — 176). — The  paper 
contains  preliminary  results  of  an  attempt  to  determine  the  velocity 
and  the  ratio  ejm  of  the  a-particle  emitted  from  radium.  It  has  been 
shown  by  Bragg  and  Kleeman  (this  vol.,  ii,  5)  that  four  sets  of  a-rays 
are  emitted  from  radium,  each  capable  of  producing  ionisation  through 
a  definite  and  different  distance  in  air  (that  is,  probably,  each  set  is 
of  a  definite  velocity),  and  that  the  ionisation  power  ceases  abruptly 
at  the  limiting  distance.  The  source  of  the  a-rays  employed  by  the 
author  was  the  deposit  on  the  thin  wire  which  had  been  negatively 
charged  in  the  presence  of  radium  bromide,  and  under  the  conditions 
of  the  experiment  the  rays  examined  would  be  almost  entirely  those 
from  radium  C.  The  deflection  of  the  path  by  a  strong  magnetic  field 
showed  no  widening  of  the  cone  of  rays,  so  thfit  all  the  particles  were 
travelling  with  the  same  velocity.  The  value  of  mV/e  obtained  from 
the  deflection  was  3-98  x  105.  The  deflection  by  an  electric  field 
has  not  been  determined,  but  on  the  assumption  that  the  heating 
effect  of  radium  G  is  entirely  due  to  the  a- particles,  the  value  for 
mV'2/e  is  obtained  at  1*03  x  1016.  These  lead  to  F=2*6  x  109  cms.  per 
second,  and  e/m  =  6*5xl03  electromagnetic  units;  a  result  in  good 
accord  with  previous  estimates.  The  effect  of  sheets  of  thin  aluminium 
foil  on  the  velocity  was  also  investigated,  and  it  was  found  that 
although  a  clear  photographic  impression  was  obtained  after  passage 
through  12  sheets  (0*00031  cm.  each),  no  effect  was  obtained  after  pas¬ 
sage  through  13  sheets,  and  the  relative  velocities  after  passing  through 
various  thicknesses  aie  given,  thus  :  Fo=l*00;  5  sheets,  0*85  V0 ;  10 
sheets,  0'73Fo;  12  sheets,  0'64Fo.  The  energy  after  passage  through 
12  sheets  is  0  41  of  the  original  value,  and  the  results  indicate  that  the 
same  proportion  of  the  total  energy  is  abstracted  from  the  a-particles 
in  passing- through  successive  layers.  The  abrupt  falling-off  of  the 
photographic  activity  was  found  to  correspond  with  the  abrupt  ceasing 
of  the  ionisation  activity,  and  also  with  the  phosphorescent  action, 
and  hence  indicates  that  most  probably  photographic  and  phosphor¬ 
escent  effects  are  due  to  ionisation.  The  velocity  of  the  a-particles  on 
emission  is  only  about  30  per  cent,  more  than  that  at  which  ionisation 
effects  cease,  and  this  leads  the  author  to  make  the  interesting  sugges¬ 
tion  that  probably  similar  disintegration  of  matter  and  emission  of 
particles  is  taking  place  in  many  other  kinds  of  matter,  but  that  the 
velocity  of  the  particles  is  too  small  to  produce  those  electrical  or 
photographic  effects  by  which  this  emission  has  been  detected. 

L.  M.  J. 

Secondary  Radiation.  John  A.  McClelland  (Sci.  Trans.  Roy . 
Buhl.  Roc.,  1905,  [ii],  8,  169— 182).— When  the  (3  and  y  rays  of 
radium  are  allowed  to  penetrate  a  substance,  the  latter  emits  a 
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secondary  radiation  of  negatively  charged  particles.  Comparison  of 
the  deflections  in  a  magnetic  field  shows  that  the  primary  and  secondary 
/?-rays  are  similar  in  character.  As  a  general  rule,  the  substances  of 
greater  density  produce  the  greater  secondary  radiation,  but  there  are 
many  exceptions  to  this  rule.  If  elementary  substances  alone  are  con¬ 
sidered,  it  is  found  that  the  intensity  of  the  secondary  radiation 
increases  in  all  cases  with  the  atomic  weight  of  the  substance. 

J.  C.  P. 

Secondary  Radiation  (Part  II)  and  Atomic  Structure.  John 
A.  McClelland  (Sci.  Trans.  Roy .  Buhl.  Poe.,  1905,  [ii],  9, 1 — 8). — The 
atomic  weight  appears  to  be  the  chief  factor  in  determining  the 
intensity  of  the  secondary  radiation  exhibited  by  elementary  substances 
(see  preceding  abstract).  This  point  has  been  further  tested,  and  the 
foregoing  result  confirmed  for  a  large  number  of  elements.  It  is 
further  found  that  the  secondary  radiation  increases  less  rapidly  than 
the  atomic  weight.  When  the  intensity  of  secondary  radiation  is 
plotted  against  atomic  weight,  a  curve  is  obtained  which  shows  the 
elements  falling  into  well-marked  divisions  corresponding  with 
Mendeleeff’s  periods.  The  curve  flattens  at  the  end  of  each  period, 
and  there  is  little  increase  of  secondary  radiation  in  passing  from  one 
period  to  the  next.  The  view  is  adopted  that  the  manner  in  which 
additional  electrons  are  added  on  to  form  elements  of  greater  atomic 
weight  is  different  in  passing  from  one  period  to  the  next  from  what  it 
is  in  passing  through  elements  not  near  the  ends  of  a  period. 

J.  C.  P. 

Properties  of  Radium  in  Minute  Quantities.  W.  A.  Douglas 
Rudge  (Phil.  Mag.,  1905,  [vi],  10,  183). — A  thin  film  produced  on 
glass  by  the  evaporation  of  a  small  quantity  of  solution  of  a  radium 
preparation,  in  December  1903,  is  still  as  active  as  a  week  after 
preparation,  although  the  quantity  of  radium  present  could  not  have 
been  more  than  0*000005  mg.  (See  Eve,  this  vol.,  ii,  367.) 

L.  M.  J. 

Simple  Recognition  of  Helium  from  Radium  Bromide. 

Friedrich  Giesel  (Per.,  1905,  38,  2299- — 2300.  Compare  Abstr.,  1903, 
ii,  20).— Two  Geissler  tubes  of  5  and  15  c.c.  capacity  respectively,  with 
aluminium  electrodes,  were  charged  each  with  50  mg.  of  anhydrous 
radium  bromide  and  evacuated  as  completely  as  possible,  when  the 
hydrogen  and  mercury  lines  were  still  prominent  in  the  smaller  but 
only  faint  in  the  larger  tube.  After  two  months  the  smaller  tube 
exhibited  the  helium  line  Dz  =  A587*6,  and  after  six  months  the  lines 
A502,  X495,  A470,  and  A446,  the  last  three  only  faintly.  So  far  the 
larger  tube  has  exhibited  only  the  line  Z>3. 

The  helium  spectrum  was  not  diminished  by  prolonged  passage  of 
the  induction  current,  and  no  alteration  of  the  pressure  in  the  tubes, 
as  judged  from  the  illumination,  could  be  observed.  As  the  activity  of 
the  gases  in  the  tubes  is  much  less  than  that  of  the  gases  obtained 
from  radium  solutions,  the  emanation  must  be  retained  by  the 
anhydrous  radium  bromide.  G.  Y. 
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Actinium  and  Emanium.  Willy  Marckwald  (Ber .,  1905,  38, 
2264 — 2266.  Compare  Debierne,  Abstr.,  1904,  ii,  223,  729  ;  Giesel, 
Abstr.,  1904,  ii,  462,  800 ;  Hahn  and  Sackur,  this  vol.,  ii,  432). — The 
thorium  (0’7  gram)  precipitated  from  the  chlorides  of  the  noble  earths 
(40  grams),  obtained  from  the  radium  mother  liquors,  was  strongly 
radioactive,  the  emanation  exhibiting  the  rapid  decay  characteristic  of 
actinium.  The  radioactive  substance  was  not  separated  from  the 
thorium  on  purification  of  this  by  solution  in  hydrochloric  acid, 
precipitation  as  the  oxalate,  and  conversion  by  heat  into  the  oxide,  but 
after  some  months  the  emanation  ceases,  the  actinium  losing  its  radio¬ 
activity.  The  cerium  oxide  and  the  mixture  of  didymium  and 
lanthanum  oxides  obtained  from  the  filtrate  from  the  thorium  are  only 
slightly  radioactive  ;  the  cerium  oxide  remains  so,  but  the  radioactivity 
of  the  didymium  lanthanum  oxide  mixture  increases  as  that  of  the 
thorium  decreases.  On  dissolving  the  didymium  lanthanum  oxide 
mixture  (18  grams)  with  0'5  gram  of  inactive  thorium  oxide  in  hydro¬ 
chloric  acid  and  precipitating  the  thorium  with  sodium  thiosulphate, 
the  precipitate  contains  actinium  whilst  the  didymium  lanthanum 
oxides  regained  from  the  solution  are  only  slightly  radioactive. 

Emanium  and  actinium  are  therefore  not  identical,  but  are  genetic¬ 
ally  related  :  lanthanum  — ►  emanium  — >  actinium.  The  names  emanium 
and  actinium  would  be  more  suitable  if  reversed,  as  it  is  the  latter 
substance  which  yields  an  emanation.  The  author  protests  against  the 
naming  of  such  substances  before  they  are  thoroughly  investigated. 

G.  Y. 

Actinium  and  its  Successive  Products.  T.  Godlewski  (Bull. 
Acad,  a Sci.  Cracow ,  1905,  265 — 276  ;  Phil.  Mag.,  1905,  [vi],  10, 
35 — 45). — Actinium  behaves  very  similarly  to  thorium  in  its  radio¬ 
active  properties,  producing  an  emanation  which  is  transformed  into 
an  active  deposit ;  this  undergoes  (1)  a  slow,  rayless  change,  and  (2)  a 
rapid  change.  The  author  has  applied  to  these  actinium  products  the 
methods  employed  by  Rutherford  and  Soddy  in  the  case  of  the  thorium 
products.  The  actinium  compound  was  dissolved  in  hydrochloric  acid 
and  precipitated  by  ammonia  :  the  precipitate  was  almost  inactive  ;  the 
residue  from  the  filtrate  was  intensely  active,  but  the  activity  decreased 
according  to  the  exponential  law,  whilst  the  recovery  curve  for  the 
precipitate  was  almost  complementary.  The  active  substance,  termed 
AcX,  does  not  immediately  decrease,  however,  but  first  increases 
slightly,  then  afterwards  falling  to  the  half- value  in  10*2  days,  this 
resembling  ThX.  It  was  found  that  AcX  gave  out  a-,  /3-,  and  y-rays, 
and  the  author  considers  that  the  /3-rays  are  in  this  case  due  to  the 
actinium  X  itself  and  not  solely  to  incited  activity  ;  in  this  respect  it 
would  differ  from  thorium  X.  The  actinium  X  gives  rise  to  an 
emanation  with  an  exceptionally  rapid  rate  of  decay.  This,  as  in  the 
case  of  thorium,  gives  rise  to  three  products,  AcA,  AcB,  and  AcG.  The 
J3- rays  emitted  by  actinium  are  remarkable  in  being  perfectly 
homogeneous  and  have  less  than  half  the  penetrating  power  of  those 
emitted  by  any  other  radio-element  (compare  Abstr.,  1904,  ii,  223,  799). 

L.  M.  J. 
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Radioactivity  of  the  Bohemian  Mineral  Springs  :  Karlsbad, 
Marienbad,  Teplitz-Schonau-Dux,  and  Franzensbad,  and  of 
St.  Joachimsthal.  Heinrich  Mache  and  Stefan  Meyer  (. Monatsh 
1905,  26,  595  —  625.  Compare  Mache,  this  vol.,  ii,  367). — The  radio¬ 
active  emanation  obtained  from  the  gases  and  waters  of  the  springs  in 
Karlsbad,  Marienbad,  Teplitz-Schonau-Dux,  Franzensbad,  and  St. 
Joachimsthal  is  found  to  vary  in  amount  between  different  springs  in 
the  same  locality.  Its  rate  of  decay,  as  also  that  of  the  induced  radio¬ 
activity,  is  the  same  as  the  rate  of  decay  of  radium  emanation  and  of 
the  activity  induced  by  radium  emanation.  The  presence  of  thorium 
could  not  be  detected. 

In  Karlsbad,  the  cold  ferruginous  spring  situated  within  the 
thermal  sphere  contains  a  greater  proportion  of  radium  emanation 
than  the  thermal  springs,  amongst  which  the  radioactivity  decreases 
with  increasing  temperature.  In  Teplitz-Schonau  and  in  Franzensbad, 
the  variation  in  amounts  of  emanation  in  the  different  springs  is 
connected  probably  with  the  geological  formation. 

The  waters  from  the  St.  Joachimsthal  mines  are  highly  radioactive, 
the  amount  of  emanation  increasing  with  the  depth  at  which  the 
spring  is  found.  The  lowest  spring  contains  a  larger  proportion  of 
radioactive  emanation  than  has  been  found  in  any  water  previously 
examined. 

In  the  springs  evolving  small  amounts  of  gas,  the  ratio  :  emanation 
in  water ,  emanation  in  gas  :  falls  with  the  rise  of  temperature.  As 
this  ratio  is  much  greater  in  the  springs  which  give  off  large  amounts 
of  gas,  the  emanation  in  the  gas  must  be  derived  from  the  water,  an 
equilibrium  being  reached  only  in  the  former  class  of  springs.  G.  Y. 

“  Thorium  Activity  ”  of  Monazite.  Friedrich  Giesel  ( Ber 
1905,  38,  2334 — 2336.  Compare  Sackur,  this  vol.,  ii,  367). — The 
“thorium  activity  ”  of  monazite  is  not  to  be  ascribed  to  the  presence 
of  thorium  itself.  The  author  has  proved  this  by  an  examination  of 
the  radioactivity  of  the  rare  earths  from  monazite  sand,  when 
fractions  which  contained  practically  no  thorium  were  found  to  be 
strongly  radioactive.  A.  McK, 

Some  Radioactive  Properties  of  Uranium.  T.  Godlewski 
{Phil.  Mag.,  1905,  [vi],  10,  45 — 60). — It  was  shown  by  Rutherford 
(Abstr.,  1904,  ii,  347),  that  if  uranium  is  deprived  of  uranium  X,  the 
curves  for  increase  of  activity  of  the  former  and  decay  of  activity  of 
the  latter  are  complementary,  the  half-value  being  reached  in  about 
22  days.  Meyer  and  Schweidler  have  found,  however,  that  if  uranium 
nitrate  solution  is  shaken  with  ether,  the  ethereal  solution  contains 
no  UrX,  and  the  /3-activity  of  this  increases  to  half  the  total  value  in 
22  days,  but  the  crystals  of  uranium  nitrate  obtained  from  the  aqueous 
solution  lost  /3-activity  at  a  different  rate,  decaying  to  half-value  in  2 
days.  The  cause  of  this  behaviour  has  been  investigated  by  the 
author,  who  shows  it  to  be  due  to  the  fact  that  the  UrX  tends  to 
remain  in  the  mother  liquor,  and  not  to  separate  out  with  the  crystals 
of  the  nitrate.  One  consequence  of  this  is,  that  when  any  large  crystals 
separate  out  from  below  in  a  solution,  the  upper  surface  of  the  crystal 
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is  richer  in  UrX  than  the  lower  and  exhibits  a  higher  activity,  but 
that  the  upper  and  lower  activities  tend  to  a  constant  value  indicating 
a  diffusion  of  the  UrX  through  the  crystals,  even  when  the  latter  seem 
to  be  completely  dry.  L.  M.  J. 

Galvanic  Cells  produced  by  the  Action  of  Light.  Meyer 
Wilderman  ( Proc .  Roy.  Soc .,  1905,  74,  369 — 378.  Compare  Abstr., 
1902,  ii,  545). — A  preliminary  communication,  dealing  largely  with  the 
physico-mathematical  theory  of  light  cells,  that  is,  cells  in  which  one 
electrode  is  in  the  dark  whilst  the  other  is  illuminated.  The  author 
has  succeeded  in  elucidating  the  reactions  and  chemical  equilibrium  in 
light  cells,  including  the  phenomena  of  induction  and  deduction.  It 
has  been  found  that  the  total  E.M.F.  in  a  light  cell  is  due  partly  to 
increase  of  chemical  potential  and  of  solution  pressure  of  the  exposed 
electrode,  and  partly  to  a  thermo -E.M.F,  caused  by  the  one  electrode 
being  heated  by  the  light.  Both  these  E.M.F. s  are  directly  propor¬ 
tional  to  the  intensity  of  the  light  and  both  give  currents  in  the  same 
direction.  Hence  it  appears  that  light  acts  on  the  chemical  potential 
and  the  solution  pressure  of  the  electrode  in  the  same  way  as  heat 
does.  J.  C.  P. 

Ionic  Velocities.  S.  Tjjmstra  ( Zeit .  Elektrochem.,  1905,  11,  249  ; 
Heinrich  Danneel,  ibid.,  249 — 252). — Dempwolff  (this  vol.,  ii,  9)  has 
found  that  the  methoxyl  ion  in  methyl  alcohol  has  a  velocity  equal  to 
that  of  the  halogen  ions.  Tijmstra  (Abstr.,  1904,  ii,  699)  has  shown  that 
its  velocity  is  greater  than  that  of  the  hydroxyl  ion.  Danneel  considers 
that  the  increase  of  the  velocity  of  an  ion  in  presence  of  undissociated 
molecules  containing  it  is  merely  apparent.  When  an  anion,  for 
example,  collides  with  the  cation  side  of  its  parent  molecule,  it  is 
supposed  to  remain  combined,  the  displaced  anion  carrying  on  the 
electric  charge.  In  this  way  the  path  which  the  ion  has  to  traverse  is 
shortened,  aod  the  transport  of  electricity  apparently  accelerated.  It 
is  shown  that  the  apparent  increase  of  the  mobility  of  the  ions  of 
sodium  and  potassium  chloride  (Jahn,  this  vol.,  ii,  145)  are  possibly 
capable  of  explanation  in  this  way.  T.  E. 

Dissociation  of  Electrolytes.  Carl  Liebenoff  {Zeit.  Elektro- 
chem .,  1905,  11,  301 — 306). — An  equation  connecting  the  concentra¬ 
tions  of  the  dissociated  and  non-dissociated  parts  of  an  electrolyte  is 
deduced,  partly  from  theoretical  considerations  which  cannot  be  briefly 
abstracted.  By  means  of  it,  the  conductivity  of  dilute  solutions  of 
some  salts  are  calculated  with  considerable  accuracy.  T.  E. 

Electroaffinity  of  Anions.  I.  The  Oxalate  Ion.  Hans 
Schafer  {Zeit.  anorg.  Chem .,  1905,  45,  293 — 323). — According  to 
Abegg  and  Bodlander’s  method,  the  electroaflinity  of  the  oxalate  anion 
is  ascertained  from  a  study  of  the  formation  of  double  oxalates  and 
from  measurements  of  the  ionic  concentrations  of  the  oxalates.  The 
oxalate  anion  has  a  small  electroaffinity  as  shown  by  the  formation  of 
numerous  stable  double  oxalates  and  confirmed  by  the  difficult  solu¬ 
bility  of  most  of  the  oxalates  of  the  heavy  metals.  The  paper  contains 
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the  following  sections  :  (1)  a  review  of  the  solubilities  of  oxalates 
and  an  account  of  the  known  double  oxalates  ;  (2)  the  double  oxalates 
of  copper ;  (3)  the  solubility  of  silver  oxalate ;  its  equilibrium  with 
silver  chromate ;  the  dissociation  of  oxalic  acid  and  its  salts ;  (4)  iron 
oxalates.  D.  H.  J. 

Connection  between  Electrolytic  Changes  and  the  Tempera¬ 
ture  of  the  Electrodes.  Wilhelm  Moldenhauer  ( Zeit .  Elektro- 
cham. ,  1905,  11,  307 — 330). — The  quantity  of  heat  developed  at  an 
electrode  is,  according  to  Ostwald,  the  sum  of  the  quantity  of  heat 
liberated  by  the  chemical  change  at  the  electrode  and  the  quantity  of 
heat  due  to  the  passage  of  the  electricity  from  the  potential  of  the 
electrode  to  that  of  the  electrolyte.  These  quantities  are  calculated 
for  a  number  of  typical  cases  from  existing  data.  Experiments  are 
then  described  in  which  the  temperature  of  a  tubular  electrode  is 
measured  and  also  the  temperature  of  the  electrolyte,  which  is  cooled 
by  circulation  of  water  in  a  coil.  When  the  conditions  of  the  experi¬ 
ment  are  kept  constant,  the  difference  of  temperature  between  the 
electrode  and  the  electrolyte  is  nearly  proportional  to  the  quantity  of 
heat  developed  at  the  electrode.  With  sulphuric  acid,  the  quantity  of 
heat  developed  at  the  anode  diminishes  as  the  temperature  of  the  elec¬ 
trode  rises ;  at  the  same  electrode  temperature,  it  is  nearly  propor¬ 
tional  to  the  current  j  it  is  least  for  acids  containing  from  2*4  to  9  per 
cent,  of  sulphuric  acid.  Less  heat  is  developed  with  a  platinised  than 
with  a  smooth  anode  owing  to  the  smaller  potential  difference.  With 
strong  acid  the  development  of  heat  is  sometimes  very  large  for  a  short 
time  owing  to  the  formation  of  a  layer  of  very  concentrated  acid  of 
high  resistance  at  the  surface  of  the  electrode.  The  observations  are 
in  qualitative  agreement  with  the  theory.  At  the  cathode,  a  small 
absorption  of  heat  is  to  be  expected,  and  with  platinised  electrodes 
this  was  observed.  Similar  experiments  are  described  with  solutions 
of  phosphoric  and  hydrochloric  acids,  potassium  hydroxide,  ammonium 
sulphate,  and  potassium  chloride.  With  the  latter,  regular  periodic 
variations  in  the  heat  developed  at  the  anode  were  observed  which  are 
explained  by  changes  in  the  nature  of  the  electrolyte  in  contact  with 
it,  and  corresponding  changes  in  the  chemical  process  going  on  there. 

Further  experiments  deal  with  the  influence  of  the  anode  tempera¬ 
ture  on  the  nature  of  the  products  formed.  A  hollow,  suitably  cooled 
platinum  anode  was  used. 

With  sulphuric  acid  of  sp.  gr.  I:  1'45,  the  yield  of  persulphuric  acid 
is  improved  by  cooling  the  anode  to  -  2°,  whilst  with  more  concen¬ 
trated  acids  it  is  diminished  ;  these  results  seem  to  depend  on  the 
concentration  of  the  HS04  ions  present.  In  the  preparation  of  ammo¬ 
nium  persulphate  or  of  potassium  percarbonate,  a  small  improvement 
in  yield  is  obtained  by  cooling  the  anode  to  —  2°.  When  a  solution 
containing  20  per  cent,  of  potassium  chloride  and  1  per  cent,  of 
potassium  hydroxide  is  used,  the  yield  of  hypochlorite  increases  to  a 
maximum  as  the  anode  temperature  rises  from  0  to  15°,  falling  off  at 
higher  temperatures,  whilst  the  quantity  of  chlorate  simultaneously 
formed  increases  steadily.  T.  E. 
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Chemical  Transfer  of  Metallic  Potentials  and  the  Chemical 
Solution  Pressure  of  Metals.  Fra.nz  Fischer  ( Zeit .  physikal. 
Chem.,  1905,  52,  55  —  88). — When  external  influences  are  excluded,  the 
E.M.F.  of  certain  open  cells  of  the  type  metal  [  metallic  salt  solution  | 
Pt  slowly  falls  to  zero,  the  same  change  taking  place  in  a  few  hours  if 
the  contents  of  the  cell  are  shaken.  The  metals  for  which  this  change 
has  been  observed  are  copper,  mercury,  and  silver.  Metals,  on  the 
other  hand,  such  as  zinc,  at  the  other  end  of  the  electromotive  scale, 
behave  differently  ;  the  E.M.F.  of  a  cell  of  the  foregoing  type  falls 
off  in  this  case  until  it  assumes  the  value  for  the  cell  metal  |  metallic 
salt  solution  |  hydrogen.  Special  examination  of  the  cell  Cu  |  copper 
sulphate  |  Pt  shows  that  the  change  takes  place  at  the  platinum  elec¬ 
trode  only,  and  the  view  is  adopted  that  cuprous  sulphate  is  formed 
from  the  metallic  copper  and  the  copper  sulphate,  this  in  turn  involving 
a  tendency  throughout  the  electrolyte  to  the  separation  of  copper. 
The  copper  potential  is  thus  transferred  to  the  platinum  electrode. 
The  part  played  by  the  cuprous  sulphate  is  illustrated  by  the  fact  that 
by  the  use  of  various  solutions  all  saturated  with  cuprous  sulphate  the 
platinum  can  be  made  to  assume  any  potential  between  that  of  oxygen 
and  that  of  copper.  That  the  E.M.F.  of  the  cell  Cu  |  copper  sul¬ 
phate  |  Pt  falls  off  gradually  is  attributed  to  the  formation  of  alloys 
of  the  two  metals,  these  alloys  becoming  gradually  richer  in  copper  as 
the  distribution  of  the  cuprous  sulphate  through  the  electrolyte 
proceeds. 

The  observations  recorded  in  the  paper  are  connected  with  what  is 
called  the  “chemical  solution  pressure'5  of  the  metals;  by  this  term 
is  meant,  in  contrast  to  “  electrolytic  solution  pressure,55  a  solution 
pressure  in  virtue  of  which  a  metal  dissolves  but  without  an  accom¬ 
panying  electrical  charge.  A  case  in  point  is  the  reaction  Cu-f-Cu'*  = 
2Cu*.  J.  C.  P. 

Electromotive  Behaviour  of  Copper  and  Zinc  in  their 
Solutions  in  Alkali  Cyanides.  Fritz  Spitzer  (Zeit.  Elektrochem ., 
1905,  11,  345 — 368). — The  differences  of  potential  between  copper 
and  solutions  of  cuprous  potassium  cyanide,  KCu(CN)2,  containing 
various  quantities  of  potassium  cyanide  and  between  zinc  and  solu¬ 
tions  of  zinc  potassium  cyanide,  K2Zn(CN)4,  and  potassium  cyanide 
are  measured.  Considerable  difficultyis  experienced  in  obtaining  constant 
values,  especially  in  the  case  of  copper.  The  solutions  are  all  positive 
to  the  metals.  Increase  of  the  concentration  of  the  copper  or  zinc 
salt  or  increase  of  the  excess  of  potassium  cyanide  increases  the 
potential  difference,  or,  in  other  words,  decreases  the  concentration  of 
the  metallic  ions  in  the  solution.  Comparing  solutions  containing 
the  same  quantity  of  potassium  cyanide,  it  is  seen  that  the  P.D. 
between  zinc  and  a  zinc  solution  is  greater  than  that  between  copper 
and  a  copper  solution,  but  the  difference  becomes  smaller  as  the  con¬ 
centration  of  the  cyanide  increases  ;  the  influence  of  the  concentration 
of  the  copper  or  zinc  also  diminishes  so  that  in  solutions  containing 
about  2*5  gram  mols.  of  potassium  cyanide  per  litre,  zinc  and  copper 
have  about  the  same  potential.  In  more  concentrated  cyanide  solu¬ 
tions,  copper  has  the  higher  potential. 
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Copper  precipitates  zinc  from  a  solution  of  zinc  potassium  cyanide 
containing  any  excess  of  potassium  cyanide,  whilst  zinc  precipit¬ 
ates  copper  from  solutions  of  potassium  cuprous  cyanide  containing 
less  than  about  5  mols.  of  potassium  cyanide  solution  per  litre. 
The  explanation  of  this  apparently  anomalous  behaviour  is  that 
when  zinc  is  precipitated  by  copper  it  combines  with  the  copper,  the 
compound  having  a  very  much  smaller  solution  pressure  than  pure 
zinc. 

This  is  proved  by  a  number  of  experiments  on  the  electrolysis  of 
solutions  of  copper  and  zinc,  cyanides  dissolved  in  potassium  cyanide 
solution.  From  such  solutions,  brass  (with  about  30  per  cent,  of  zinc) 
is  deposited  at  cathode  potentials  much  below  the  potential  of  zinc  in 
the  solution. 

The  deposition  of  both  copper  and  zinc  from  these  solutions  takes 
place  with  difficulty,  so  that  when  the  current  density  is  increased  the 
potential  of  the  cathode  increases  quickly  and  the  value  required  for 
the  liberation  of  hydrogen  is  soon  reached.  For  this  reason,  no 
metal  is  deposited  from  solutions  containing  a  large  excess  of  potas¬ 
sium  cyanide. 

The  numerical  results  of  the  experiments  are  given  in  the  form  of 
tables.  T.  E. 

Dissociation  of  Ternary  Electrolytes.  Gottfried  KBmmell 
(Zeit.  Elektrochem .,  1905,  11,  341 — 343.  Compare  this  vol.,  ii,  226).— 
Replying  to  the  criticisms  of  Drucker  (this  vol.,  ii,  371),  the  author 
shows  that  the  depression  of  freezing  point  produced  by  a  mixture  of 
magnesium  and  potassium  chlorides  is  almost  equal  to  the  sum  of  the 
depressions  of  the  separate  salts.  Hence  it  is  probable  that  complex 
ions  are  not  formed  from  these  salts.  The  E.M.F. s  of  cells  consisting 
of  two  calomel  electrodes,  one  with  potassium  or  sodium  chloride,  the 
other  with  magnesium  chloride  solution,  are  shown  to  be  0  004  and 
0*002  volt  respectively  when  the  solutions  are  isohydric.  This  con¬ 
firms  the  view  that  the  concentrations  of  the  chlorine  ions  in  these 
isohydric  solutions  are  the  same,  the  small  E.M.F. s  observed 
being  due  to  the  different  mobilities  of  the  ISTa*  or  K*  ions  and  the 
MgCl*  ions. 

Drucker’s  method,  based  on  the  depression  of  freezing  point,  is 
only  exact  when  applied  to  very  dilute  solutions.  It  has  also  the  disad¬ 
vantage  of  giving  the  ionic  concentrations  only  at  the  freezing  point, 
and  is  therefore  unsuitable  for  electrolytes  the  dissociation  of  which 
is  much  affected  by  temperature.  T.  E. 

Hall  Effect  of  Bismuth  at  High  Temperatures.  Heinrich 
Frhr.  Rausch  von  Traubenberg  (Ann.  Physik ,  1905,  17,  78 — 103). 
— 'The  Hall  effect  was  investigated  with  three  plates  of  bismuth,  and 
the  variation  with  temperature  determined  from  ordinary  temperatures 
to  the  melting  point.  The  Hall  rotation  coefficient  was  found  to  decrease 
with  temperature,  the  value  falling  at  first  rapidly  but  at  a  decreasing 
rate  until  about  260°,  after  which  the  fall  is  rapid  to  the  melting 
point.  L.  M.  J. 
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Influence  of  Concentration  on  the  Magnetic  Properties  of 
Solutions  of  Cobalt.  P.  Vaillant  ( Compt .  rend.,  1905,  140, 
1632 — 1634). — Measurements  were  made  with  solutions  of  the 
chloride,  sulphate  and  nitrate  of  cobalt,  using  Becquerel’s  torsion 
method  of  observation.  The  results  show  that  the  specific  coefficient 
(h)  varies  little  with  the  nature  and  concentration  of  the  acid 
group,  and  that  it  diminishes  as  the  concentration  of  the  salt  in  the 
solution  increases.  This  variation  in  the  value  of  k  apjDears  to  be  due 
to  ionisation.  The  values  of  c  and  c,  the  specific  coefficients  of 
dissociated  and  undissociated  molecules  of  the  salt  respectively,  are 
discordant  in  the  cases  of  solutions  of  the  sulphate  and  the  chloride. 
These  irregularities  are  probably  due  to  the  formation  of  different 
hydrates  (compare  Abstr.,  1903,  ii,  254),  since  the  values  become  more 
concordant  as  the  solutions  become  more  dilute  and,  pari  passu ,  the 
hydration  becomes  stationary.  T.  A.  H. 

Physical  Properties  of  an  Extensive  Series  of  Alloys  of 
Iron.  IV.  Thermal  Conductivity.  V.  Micro-structure. 

W.  Fletcher  Barrett,  W.  Brown,  and  BobErt  A.  Hadfield 
(Sci.  Trans.  Roy.  Dubl.  Soc.,  1904,  [ii],  8,  109 — 126.  Compare 
Barrett,  Abstr.,  1902,  ii,  377). — Uniform  rods  made  of  the  alloys 
were  covered  with  a  thin  coating  of  paraffin  wax ;  the  length  of  wax 
melted  in  each  case,  after  one  end  of  the  rod  had  been  kept  for  a  long 
time  at  a  high,  steady  temperature,  was  measured.  The  thermal  con¬ 
ductivities  of  any  two  rods  are  then  proportional  to  the  squares  of  the 
lengths  of  wax  melted  in  each  case.  The  results  obtained  in  this 
way  were  confirmed  generally  by  another  and  more  accurate  method  in 
which  the  temperature  gradient  in  each  rod  was  determined  by  means 
of  thermocouples  lashed  on  to  the  rod. 

The  thermal  conductivity  (as  also  the  electrical  conductivity)  of  iron 
is  lowered  by  carbon  and  manganese,  the  drop  being  most  marked  for 
the  first  small  additions.  Nickel  also  lowers  the  thermal  and  electri¬ 
cal  conductivities  of  iron,  but  to  a  much  smaller  extent  than  the  same 
percentage  of  carbon  or  manganese.  So  far,  tungsten  has  the  least 
effect  of  any  single  element  in  reducing  the  thermal  conductivity 
of  iron ;  aluminium  has  the  greatest  effect.  The  highest  thermal  and 
electrical  resistivity  has  been  found  in  the  case  of  an  alloy  containing 
69'36  per  cent,  of  iron,  25  per  cent,  of  nickel,  and  5  04  per  cent,  of 
manganese.  It  is  noteworthy  that  of  a  series  of  steel  alloys  contain¬ 
ing  copper,  none  had  a  higher  thermal  or  electrical  conductivity  than 
the  iron  taken  as  standard.  These  alloys,  however,  contained  impurity 
in  the  shape  of  carbon  or  manganese,  both  of  which  tend  to  lower 
the  conductivity.  At  the  same  time,  it  is  considered  probable  that 
copper  would  have  very  little  effect  on  the  conductivity  of  pure  iron. 
Thermal  conductivity,  like  electrical  conductivity,  is  increased  by 
annealing. 

Compared  with  copper,  the  electrical  conductivity  of  iron  and  its 
alloys  is  throughout  lower  than  their  thermal  conductivity.  When 
the  conductivity  is  plotted  against  the  percentage  of  the  added 
element,  the  general  trend  of  the  curves  for  any  one  series  of  alloys  is 
the  same  thermally  and  electrically.  The  curve  obtained  by  taking 
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thermal  conductivities  as  ordinates  and  electrical  conductivities  as 
abscissae  is  fairly  smooth  and  of  parabolic  form,  except  when  the  con¬ 
ductivities  are  very  low,  in  which  case  the  curve  becomes  much 
steeper. 

It  has  been  shown  previously  by  the  authors  that  a  small  percentage 
of  silicon  or  aluminium  alloyed  with  iron  raises  the  magnetic  permea¬ 
bility  beyond  that  of  the  purest  commercial  iron,  whilst  a  sufficient 
addition  of  manganese,  itself  feebly  magnetic,  renders  iron  practically 
non-magnetic.  It  was  suggested  that  silicon  or  aluminium,  combining 
with  oxygen  or  dissociated  gas,  may  free  the  iron  from  oxide  or  give  it 
a  closer  texture,  and  thus  raise  its  magnetic  permeability.  A  study 
of  the  microstructure  of  some  alloys  has  accordingly  been  made  at  the 
National  Physical  Laboratory,  and  the  results  of  this  study  are 
in  harmony  with  the  foregoing  suggestion.  J.  C.  P. 

Calorimetric  Methods,  especially  referring  to  the  Determina¬ 
tion  of  the  Heat  of  Combustion  of  Organic  Compounds. 

Marcellin  Berthelot  ( Compt .  rend.,  1905,  140,  1497 — 1504). — An 
historical  resume  of  the  work  done  by  the  author  and  others  on  heats 
of  combustion;  polemical  in  reply  to  Thomsen  (compare  this  vol.,  ii, 
231  and  435).  M.  A.  W. 

Determination  of  Specific  Heats  of  Solutions.  Molecular 
Heats  of  Good  and  Bad  Electrolytes.  Paul  Th.  Muller  and 
C.  Fuchs  {Compt.  rend.,  1905,  140,  1639 — 1641). — A  constant  electric 
current  is  passed  for  a  definite  length  of  time  through  a  hollow  glass 
spiral  filled  with  mercury  and  wholly  immersed  in  the  solution  the 
specific  heat  of  which  is  to  be  measured.  The  resultant  change 
of  temperature  of  the  solution  is  observed,  and  from  this  and  the 
usual  data  its  specific  heat  (c)  is  calculated.  The  molejular  heat  of 
the  solution  is  equal  to  {M  +  18/i)c,  where  M  is  the  molecular  weight 
of  the  salt,?i  the  number  of  molecules  of  water  in  which  M  is  dissolved, 
and  c  the  specific  heat  of  the  solution. 

The  molecular  heat  of  the  solution  diminishes  as  the  concentration 
of  the  solute  decreases,  and  may  even  become  negative  in  the  case  of 
good  electrolytes,  but  with  poor  electrolytes  change  of  concentration 
produces  little  or  no  variation  in  the  value  of  this  constant.  This 
difference  is  explained  by  the  assumption  that  the  variation  in  the 
value  of  the  molecular  heat  is  due  to  change  in  the  state  of  hydration, 
and  that  ionised  substances  exhibit  a  greater  facility  for  undergoing 
hydration  than  un-ionised  substances  (compare  Berthelot,  Mecanique 
chimique ,  1879,  i,  508;  Puschl,  Abstr.,  1901,  ii,  224;  and  Jones  and 
Getman,  Abstr.,  1904,  ii,  386).  T.  A.  H. 

Mercury  Formates.  Paoul  Yaret  {Compt.  rend.,  1905,  140, 
1641 — 1643). — By  observing  the  heat  changes  involved  in  reactions 
between  mercurous  formate  and  potassium  iodide  alone  and  in 
presence  of  iodine,  the  value  175*1  Cal.  was  obtained  for  the  heat  of 
formation  of  solid  mercurous  formate.  The  heat  of  formation  of  solid 
mercuric  formate  was  found  to  be  161*5  Cal.  by  means  of  measure¬ 
ments  of  the  heat  developed  by  the  solution  of  mercuric  oxide  in 
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formic  acid.  The  decomposition  of  mercuric  formate  into  mercurous 
formate,  formic  acid,  and  carbon  dioxide  develops  53*2  Cal.  ;  and  into 
liquid  mercury,  liquid  formic  acid,  and  carbon  dioxide,  20*7  Cal.  The 
solution  of  mercuric  formate  in  formic  acid  develops  1*8  Cal. 

T.  A.  H. 

Thermochemistry  of  Neodymium.  Camille  Matignon  ( Compt . 
rend.,  1905,  141,  53 — 55). — The  heat  of  formation  of  the  reddish- 
brown  form  of  neodymium  sulphide,  Nd2S3,  is  285*9  Cal.,  that  of  the 
anhydrous  chloride  249*5  Cal.,  of  the  hydrated  chloride,  NdCl3,6H20, 
268*9  Cal.,  of  the  anhydrous  iodide  157*7  Cal.,  of  the  anhydrous 
sulphate  928*2  Cal.,  and  of  the  hydrated  salt,  Nd203,3S03,8H20, 
946*8  Cal.  These  values  indicate  that  neodymium  and  the  related 
elements,  so  far  as  chemical  affinity  is  concerned,  occupy  a  place 
between  the  alkali  metals  and  magnesium.  T.  A.  H. 

Combustion  of  Sulphur  in  the  Calorimetric  Bomb.  H.  Giran 
{Compt.  rend.,  1905,  140,  1704 — 1707). — The  fact  that  the  heat 
developed  by  the  combustion  of  sulphur  in  the  calorimetric  bomb 
increases  with  the  pressure  has  been  previously  supposed  by  the  author 
to  be  due  to  the  formation  of  increasing  quantities  of  persulphuric 
anhydride  (compare  this  vol.,  ii,  76).  This  hypothesis  is  now  shown  to 
be  untenable,  for,  according  to  calorimetric  measurements,  heat  is 
absorbed  when  persulphuric  anhydride  is  formed  from  sulphur  trioxide 
and  oxygen.  The  following  data  were  obtained : 

S207  (solid)  +  aq.  =  S207  (diss.)  4*  56*71  Cal. 

2S03  (solid)  +  O  —  S207  (solid)  —  9  71  ,, 

After  the  combustion  of  sulphur  in  the  bomb,  a  viscous  liquid  of  light- 
brown  colour  remained  which  evolved  nitrous  fumes  on  contact  with 
water.  This  was  found  to  be  pyrosulphuric  acid  containing  acid 
nitroxyl  sulphate  in  solution,  the  formation  of  which  was  due  to  the 
presence  of  nitrogen  in  the  oxygen  used  in  the  experiments.  When  the 
liquid  was  heated,  it  evolved  sulphur  trioxide,  and  the  acid  nitroxyl 
sulphate  separated  in  crystalline  form.  It  is  calculated  that  the  small 
proportion  of  hydrogen  present  in  the  oxygen  used  was  sufficient  to 
convert  all  the  sulphur  trioxide  formed  into  pyrosulphuric  acid,  the  heat 
of  formation  of  which  from  sulphur  trioxide  is  positive  : 

2S03  (solid)  +  H2  +  O  =  H2S207  (liquid)  +  89*3  Cal. 

2S03  (solid)  +  H20  (gas)  -  H2S207  (liquid)  +  31*0  „ 

These  exothermic  changes  are  now  regarded  as  the  cause  of  the 
increase  of  the  heat  of  combustion  of  sulphur  with  increasing  pressure. 

H.  M.  D. 

Heats  of  Solution  and  of  Dilution.  Rudolf  Wegscheider 
(. Monatsh .,  1905,  26,  647 — 662.  Compare  Stackelberg,  Abstr.,  1898, 
ii,  498). — Equations  are  given  for  the  relationships  between  the 
various  heats  of  solution  and  of  dilution,  which  permit  of  these  being 
calculated  from  the  total  heat  of  solution ;  this  being  represented  as 
a  function  of  the  volume  of  water,  and  to  be  derived  from  the  heat 
of  dissolution  in  a  solution  with  the  aid  of  the  heat  of  dilution.  The 
method  of  calculation  and  the  accuracy  obtainable,  especially  for  the 
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infinitesimal  heat  of  solution,  are  exemplified  in  the  case  of  sodium 
carbonate  and  nitrate  and  potassium  chlorate.  G.  Y. 

Apparatus  for  the  Determination  of  the  Specific  Gravity  of 
Solid  Substances  in  Powder  or  in  a  Granular  Form.  J.  von 
Wrochem  ( Chem .  Centr .,  1905,  i,  1577 — 1578;  from  Mitt.  Techn . 
Vers.- A.  Berlin ,  22,  217 — 220). — -The  original  paper  contains  a  critical 
account  of  the  apparatus  of  Schumann,  Suchier,  Beck  and  Erdmenger, 
and  Mann,  with  reference  to  their  use  for  cement.  A  modification  of 
the  last-named  apparatus  is  sketched  and  described  in  the  abstract. 

The  measuring  tube  is  connected  with  a  flask  by  means  of  an  india- 
rubber  bung  with  two  holes.  The  lower  portion  of  the  tube  passes 
through  one  hole  and  reaches  to  the  bottom  of  the  vessel.  In  the 
second  hole  a  T  piece  is  fitted,  one  limb  of  which  is  attached  to 
a  rubber  pressure  ball,  whilst  by  means  of  the  other  the  apparatus 
may  be  filled  or  any  excess  of  pressure  relieved.  A  glass  tap  in  the 
lower  portion  of  the  measuring  tube  just  above  the  bung  of  the  flask 
serves  to  connect  or  separate  the  two  vessels,  and  between  this  and 
the  cooling  jacket  which  surrounds  the  measuring  tube  a  side  tube  with 
a  tap  is  attached  through  which  the  measuring  flask  is  filled.  In  a 
newer  form,  an  automatic  adjusting  arrangement  similar  to  that  of  a 
Zahn  burette  is  attached  in  place  of  the  side  tube.  The  measuring 
tube  has  a  capacity  of  50  c.c.  and  is  graduated  below  the  bulb  from 
0  to  15  c.c.  in  1/20  c.c.  The  whole  apparatus  is  mounted  on  suitable 
stands.  E.  W.  W. 

Densities  of  Carbon  Dioxide,  Ammonia,  and  Nitrous  Oxide. 

Philippe  A.  Guye  and  Alexandre  Pintza  ( Compt .  rend.,  1905,  141, 
51 — 53.  Compare  Abstr.,  1904,  ii,  812). — The  carbon  dioxide  was 
prepared  by  heating  sodium  hydrogen  carbonate.  It  was  weighed  by 
absorption  in  a  strong  solution  of  potassium  hydroxide.  The  ammonia 
was  obtained  from  commercial  liquid  ammonia  and  was  freed  from 
amines  by  passing  it  over  red-hot  lime  and  then  converting  it  into  the 
chloride,  recrystallising  this  and  regenerating  the  ammonia,  which  was 
dried  over  potassium  hydroxide  contained  in  soda-glass  vessels.  It  was 
weighed  by  absorption  in  charcoal. 

The  mass  of  1  litre  of  carbon  dioxide  was  found  to  be  1*9768  grams, 
of  ammonia  0*7708  gram,  and  of  nitrous  oxide  1*9774  grams.  These 
values  for  carbon  dioxide  and  nitrous  oxide  agree  within  the  limits  of 
experimental  error  with  those  found  by  Bayleigh,  but  the  value  found 
for  ammonia  is  considerably  lower  than  that  (0*7719)  observed  by 
Leduc.  Comparison  of  the  values  found  for  nitrous  oxide  and  carbon 
dioxide  by  the  method  recently  described  (this  vol.,  ii,  442)  leads  to  the 
figure  14*007  for  the  atomic  weight  of  nitrogen,  and  the  application  of 
the  same  method  to  those  found  for  nitrogen  and  carbon  monoxide  to 
the  value  14*006  for  this  constant.  T.  A.  H. 

Expansion  and  Density  of  some  Gases  at  High  Tempera¬ 
tures  :  Application  to  the  Determination  of  their  Molecular 
Weights.  Adrien  Jaquerod  and  F.  Louis  Perrot  {Compt.  rend., 
1905,  140,  1542 — 1544).— Using  a  nitrogen  thermometer  (compare 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


507 


this  vol.,  ii,  10),  the  authors  have  measured  the  coefficient  of  expansion 
between  0°  and  1067°  of  some  of  the  common  gases,  and  the  results 


are  appended  : 


Gas. 


Initial  pressure 
at  0°. 


Coefficient  of  expansion 
at  constant  volume 
between  0°  and  1067°. 


Air . . 

Oxygen . 

Carbon  monoxide... 

Carbon  dioxide . 


230  mm. 
180—230  „ 
230  „ 

{  240  „ 
\170  „ 


0-003,6643 
0-003,6652 
0-003,6648 
0-003,6756 
0  003,6713 


The  corresponding  value  for  nitrogen,  calculated  from  the  experi¬ 
mental  value  between  0°  and  100°  (0-003,6650),  is  the  same  as  that  of 
air.  The  molecular  weights  of  the  gases  at  1067°,  calculated  from 
their  densities  at  that  temperature,  are — nitrogen  28-0155,  carbon 
monoxide  28'009,  and  carbon  dioxide  43*992  (02  =  32).  M.  A.  W. 


Osmotic  Experiments  on  Mixtures  of  Alcohol  and  Water. 

P.  S.  Barlow  [Phil.  Mag .,  1905,  [vi],  10,  1 — 12). — Pickering  has 
described  an  experiment  which  he  considered  a  conclusive  proof  of 
the  existence  of  hydrates  in  solution.  A  mixture  of  propyl  alcohol 
and  water  is  separated  from  water  by  a  semi-permeable  membrane  and 
exhibits  an  increase  of  osmotic  pressure,  but  a  similar  increase  is 
obtained  if  the  cell  containing  the  mixture  is  placed  in  propyl  alcohol. 
The  contention  of  Pickering,  therefore,  was  that  the  membrane  is 
permeable  to  either  the  alcohol  or  water,  but  not  to  the  complex 
hydrated  molecules.  The  author  has  repeated  the  experiment  with 
methyl,  ethyl,  and  propyl  alcohols,  and  finds,  as  stated,  that  an 
increase  of  osmotic  pressure  results,  but  that  this  is  only  temporary, 
and  that  after  a  maximum  value  has  been  obtained  the  pressure  falls 
steadily  and  permanently.  His  experiments  indicate  that  this  fall  is 
due  to  the  liquid  present  in  the  walls  of  the  porous  pot  which  does  not 
become  displaced  and  does  not  reach  a  new  equilibrium  until  a  short 
time  after  being  placed  in  a  new  liquid.  L.  M.  J. 


Different  Forms  and  Transformations  of  the  Boundary 
Curves  in  the  case  of  Partial  Miscibility  ‘of  Two  Liquids. 

Johannes  J.  van  Laar  ( Proc .  K.  Akad.  Wetensch .  Amsterdam ,  1905, 
7,  636 — 646). — A  continuation  of  the  earlier  paper  (this  vol.,  ii,  234). 

J.  C.  P. 


Exact  Expression  for  the  Course  of  the  Spinodal  Curves 
and  of  their  Plait  Points  for  all  Temperatures,  in  the  case  of 
Mixtures  of  Normal  Substances.  Johannes  J.  van  Laar  (Proc. 
K.  Akad.  Wetensch.  Amsterdam ,  1905,  7,  646 — 657). — A  theoretical 
paper.  J.  C.  P. 

Shape  of  the  Plait-point  Curve  for  Mixtures  of  Normal  Sub¬ 
stances.  J ohannes  J.  van  Laar  (Proc.  K.  Akad.  Wetensch.  Amsterdam , 
1905,  8,  33 — 48). — A  continuation  of  the  earlier  communication  (pre¬ 
ceding  abstract).  J.  C.  P. 
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Phase  Rule.  Rudolf  Wegscheider  (Zeit.  physical,  Chem .,  1905,52, 
171 — 184.  Compare  Abstr.,  1903,  ii,  356;  1904,  ii,  112,  389).— A 
theoretical  paper.  J.  C.  P. 

Some  Determinations  in  the  Systems  :  KIOa — HIOs — H20, 
NalOg — HI03 — H20,  and  NH4I03— HI03— H20.  Pieter  A.  Meer- 
burg  (Zeit.  anorg .  Chem.,  1905,  45,  324 — 344). — In  order  to  determine 
the  exact  conditions  under  which  potassium  di-iodate  is  formed 
at  a  definite  temperature  from  aqueous  solutions  of  its  components 
K103  and  III03,  the  ternary  system  ECI03 — HI03 — H20  has  been  in¬ 
vestigated  at  30°,  and  for  comparison  the  isotherms  for  the  same 
temperature  in  the  case  of  the  systems  NaI03 — HI03 — H20  and 
NH4I03 — HI03 — H20  have  been  determined  ;  the  “residue  method  ” 
of  the  previous  communication  (Abstr.,  1904,  ii,  112)  was  employed. 

For  the  system  KI03 — HI03 — H20,  the  original  paper  gives  the 
exact  conditions  for  the  formation  of  the  known  binary  compounds, 
KI03,HI03  (di-iodate)  and  KI03,2HI03  (tri-iodate),  from  their 
components.  It  is  possible  to  crystallise  potassium  di-iodate  from 
pure  water  at  30°  ;  hence,  when  the  tri-iodate  is  crystallised  at  this 
temperature,  the  product  may  contain  the  labile  form  of  the  di-iodate. 

In  the  system  NaI03 — HI03 — H20,  it  is  found  that,  contrary 
to  Blomstrand’s  statement  (Abstr.,  1890,  107),  the  tri-iodate 

NaI03,2HI03  is  anhydrous,  and  that,  contrary  to  Penny's  statement, 
the  salt  NaI03,HI03  does  not  exist,  but  instead  the  pyro-compound 
Na20,2r205.  This  pyro-salt  is  slowly  formed  from  certain  definite 
proportions  of  the  three  components. 

In  the  system  NH4I03 — IiI03 — H20,  only  the  known  ammonium 
tri-iodate  is  obtained.  The  di-iodate  is  not  capable  of  existence  at  30°* 

D.  H.  J. 

Chemical  and  Electrical  Examination  of  the  Equilibria : 
HI03  +  5HI  =  3I2  +  3H20  and  HBr03  +  5HBr^  3Br2  +  3H20. 

Robert  Luther  and  G.  V.  Sammet  (Zeit.  Elektrochem 1905,  11, 
293 — 295). — In  acid  solutions  the  equilibiium  HI03  +  5HI^ 
3I2-f3H20  leads  to  the  formation  of  the  substances  on  the  right  hand, 
those  on  the  left  being  formed  in  alkaline  solutions.  In  a  solution  satur¬ 
ated  with  sodium  borate  and  boracic  acid,  which  contains  6*5  x  10-7 
mols.  H’  at  25°,  the  concentrations  of  all  the  substances  are  measur¬ 
able  analytically,  but  equilibria  between  iodine  and  water  and  hydr- 
iodic  acid  and  oxygen,  the  constants  of  which  are  unknown,  interfere 
with  the  measurement.  The  concentrations  of  the  I'  and  103'  ions 
may,  however,  be  made  constant  by  shaking  a  solution  of  iodine  with 
solid  silver  iodide  and  iodate.  Equilibrium  is  attained  in  about 
7  weeks  at  25°  or  in  4  days  at  60°.  The  values  of  the  equilibrium 
constant  K  =  [H']6[I03'][r]5/[I2]3  are  2-8  x  10~47  at  25°  and  5*2  x  10~42 
at  60°.  From  these  values  the  heat  of  the  reaction  HI03  +  5HI  + 
aq  =  3I2(dissolved)  +  aq  is  calculated  to  be  68*3  Cals.;  thermochemi¬ 
cal  experiments  give  64*2  Cals.  The  E.M.F.  of  the  cell 

Pt(I03',  H‘,  I2)  -  (I2,  I')Pt 

is  0*549  volt  at  25°,  the  value  calculated  from  the  equilibrium  constant 
above  given  being  0‘5493  volt. 
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The  E.M.F.  of  the  iodate-iodine  electrode  was  measured  against  the 
calomel  electrode  and  found  to  vary  with  the  concentrations  of 
H’,I03'  and  I2  in  the  way  required  by  the  theoretical  equation 
A^ectrode)  -  A(drop  electrode)  =  E0  +  (A7yi0A)log([H*]12[IO3']2/[I2]). 
This  is  the  first  case  in  which  the  theoretical  connection  between  the 
E.M.F.  and  the  concentrations  of  three  different  substances  has  been 
found  to  hold  good  quantitatively.  The  value  of  E0  at  25°  is 
1*454  volts. 

In  connection  with  the  above  measurements,  the  solubility  of  iodine 
in  water  was  found  to  be  0*001341  gram  mol.  per  litre  at  25°  and 
0  0041 6  gram  mol.  per  litre  at  60°,  from  which  its  molecular  heat  of 
solution  is  '—6*37  Cals.  The  solubility  of  silver  iodide  at  60°  is 
1*08  x  10“ 7  gram  mols.  per  litre. 

The  solubility  of  silver  iodate  at  25°  and  60°  is  2*16  x  10 ~4  and 
6*54  x  10~4  gram  mols.  per  litre,  and  its  heat  of  precipitation  12*5  Cals. 
The  electrical  conductivities  of  sodium  iodate,  nitric  and  iodic  acids  at 
25°  and  60°  are  also  given. 

The  equilibrium  HBr03  +  5HBr  ^  3Br2  +  3H20  could  not  be  deter¬ 
mined  chemically,  but  the  E.M.F.  of  the  cell 

Pt(R\Br03',Br2)  -  (Br2,Br')Pt 

was  found  to  be  0*393  volt  at  25°.  From  this  figure  the  equilibrium 
constant  at  25°  [H'pfBrO^fBr'p/fBrJ  -  7*3  x  10“34. 

The  E.M.F.  of  the  bromic  acid  —  bromine  electrode  follows  a  formula 
similar  to  that  above  given  for  iodine,  the  constant  E0=  1*764  volt 
at  25°.  T.  E. 

Hydration  in  Solution.  Gilbert  N.  Lewis  (. Zeit .  physikal.  Chem ., 
1905,  52,  224 — 230). — The  author  criticises  adversely  Jones  and 
Getman’s  method  of  estimating  quantitatively  the  degree  of 
hydration  in  a  salt  solution  (Abstr.,  1904,  ii,  710),  mainly  because  it 
leads  in  many  cases  to  the  result  that  the  degree  of  hydration 
increases  with  the  concentration  of  the  solute  (see  also  Biltz,  Abstr., 
1904,  ii,  710).  At  the  same  time  Jones  and  Getman’s  experimental 
work  is  considered  to  be  valuable  because  it  indicates  the  probable 
relative  hydration  for  different  salts. 

The  author  has  made  some  experiments  on  the  colour  changes 
shown  by  solutions  of  cobalt  chloride,  copper  chloride  and  bromide, 
and  considers  that  these  colour  changes  are  associated  with  the  varying 
degree  of  hydration  of  these  salts. 

[Note  hy  Abstractor. — The  author  makes  no  reference  to  the  recent 
paper  by  Donnan  and  Bassett  (Trans.,  1902,  81,  939)  dealing  with  the 
colour  changes  shown  by  the  chlorides  of  cobalt  and  other  metals.] 

J.  C.  P. 

Influence  of  Temperature  on  the  Amount  of  Water  of 
Crystallisation  as  Evidence  supporting  the  Theory  of  the 
Existence  of  Hydrates  in  Solution.  Harry  C.  Jones  and 
H.  P.  Bassett  (Zeit.  physikal.  Chem.,  1905,  52,  231 — 235). — The 
earlier  work  (Jones  and  Getman,  Abstr.,  1904,  ii,  235,  386,  710)  has 
indicated  the  existence  of  hydrates  in  salt  solutions,  the  stability 

vol.  Lxxxvin.  ii.  35 
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of  these  hydrates  diminishing  as  the  temperature  rises.  The  latter 
phenomenon  is  now  correlated  with  the  well-known  general  fact  that 
the  number  of  molecules  of  water  with  which  a  salt  crystallises 
from  water  diminishes  as  the  temperature  rises. 

The  fact  that  a  concentrated  solution  of  cobalt  chloride  turns 
blue  when  shaken  with  crystallised  calcium  chloride  is  attributed 
to  the  dehydration  of  the  cobalt  chloride.  The  conclusion  is  drawn 
that  a  salt  (calcium  chloride  in  the  foregoing  special  case)  can  combine 
in  solution  with  more  molecules  of  water  than  it  can  carry  with  it  out 
of  the  solution  in  the  form  of  water  of  crystallisation  (see,  however, 
Donnan  and  Bassett,  Trans.,  1902,  81,  939).  J.  C.  P. 

Solubilities  in  Mixtures  of  Solvents.  II.  Walter  Herz  and 
M.  Knoch  ( Zeit .  anorg.  Chem .,  1905,  45,  262 — 269.  Compare 
Abstr.,  1904,  ii,  709). — The  solubilities  were  determined  at  25°  as 
described  in  the  former  paper. 

(I.)  Determinations  of  Solubility  in  Mixtures  of  Acetone  and  Water. 
— Potassium  bromide  is  almost  insoluble  in  pure  acetone  ;  in  aqueous 
acetone  its  solubility  varies  in  a  similar  manner  to  that  of  potassium 
chloride. 

Ammonium  chloride  behaves  like  sodium  chloride.  With  mixtures 
of  acetone  varying  from  46 ‘5  pts.  of  acetone  (by  volume)  and  53*5  pts. 
of  water  to  85*7  pts.  of  acetone  and  14*3  pts.  of  water,  the  addition  of 
ammonium  chloride  causes  the  formation  of  two  layers. 

Sulphur  is  slightly  soluble  in  acetone ;  its  solubility  is  less  in 
presence  of  water  at  25°.  Bodlander  suggested  that  the  quotient 
W/  is  a  constant  for  solutions  in  aqueous  alcohol  (JF  being  the  number 
of  grams  of  water  and  S  the  number  of  grams  of  the.  dissolved  substance 
in  100  c.c.  of  the  mixed  solution).  The  results  of  the  present  paper 
show  that  Bodlander’s  formula  is  applicable  to  sugar,  ammonium 
chloride,  or  sulphur,  but  not  to  barium  chloride  or  potassium  bromide 
in  solution  in  aqueous  acetone. 

(II.)  Solubilities  in  Aqueous  Alcohol. — Mercuric  iodide  was  chosen  as 
a  substance  sparingly  soluble  in  water  but  easily  soluble  (1*754  pts.  at 
25°)  in  alcohol.  Bodlander’s  formula  (which  is  here  of  the  form 
alcohol  /  £/8,  since  the  alcohol  and  not  the  water  is  the  constituent 
which  promotes  solution)  appears  to  be  applicable. 

(in.)  Solubilities  in  Aqueous  Glycerol. — In  the  case  of  succinic  acid, 
potassium  bromide,  potassium  chloride,  sodium  chloride,  and  ammonium 
chloride,  the  solubility  diminishes  as  the  percentage  of  glycerol 
increases.  The  conditions  for  the  application  of  Bodlander’ s  formula 
are  not  obtained,  as  the  solubility  of  the  above  substances  in  pure 
glycerol  is  not  inconsiderable. 

The  solubility  of  boric  acid  in  aqueous  glycerol  changes  little  up  to 
7  per  cent,  of  glycerol  or  more,  but  as  the  percentage  of  glycerol  is 
still  further  increased  the  solubility  rapidly  becomes  greater,  probably 
owing  to  the  formation  of  a  complex  of  boric  acid  and  glycerol. 

The  solubility  of  iodine  in  glycerol  is  small,  but  much  more  con¬ 
siderable  than  in  water.  Bodlander’s  formula  is  approximately 
applicable.  D.  H.  J. 
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Reactions  which  take  place  in  Several  Stages.  Erich 
Brunner  (Zeit.  physikal.  Chem.,  1905,  52,  89 — 96.  Compare  Jungius, 
Abstr.,  1904,  ii,  716). — A  theoretical  paper  in  which  is  considered  the 
application  of  the  law  of  mass  action  to  chemical  changes  involving  the 
formation,  or  the  possible  formation,  of  an  intermediate  compound. 
For  a  chemical  change  which  can  be  analysed  into  two  partial  processes 
or  stages,  it  is  impossible  to  deduce  anything  as  to  the  relative  velocity 
of  the  two  component  reactions  from  the  two  corresponding  equilibria. 

J.  C.  P. 


Nuclear  Synthetical  Equilibrium  between  Phenols,  Bicar¬ 
bonates,  and  Phenolcarboxylic  Acids  in  Aqueous  Solution. 
Joh.  A.  af  Hallstrom  ( Ber .,  1905,  38,  2288 — 2290.  Compare 
Skraup,  Abstr.,  1890,  136). — If  phloroglucinol  and  potassium  hydrogen 
carbonate  or  phloroglucinol  and  potassium  phloroglucinolcarboxylate 
are  dissolved  in  water  through  which  a  current  of  oxygen-free  carbon 
dioxide  is  passed,  after  some  days  at  50°  a  state  of  equilibrium 
is  reached  between  phloroglucinol,  potassium  phloroglucinolcarb¬ 
oxylate,  and  potassium  hydrogen  carbonate.  The  equilibrium  is 
represented  by  the  formula 


Phl-H  x  HCO 


3  _ 


Phl-H  x  a'KHCO 


3  _ 


Phi- CO, 


a"Phl-C02K 


constant, 


where  Phi  =  C6H2(OH)3,  and  a  and  a"  are  the  degree  of  dissociation  of 
the  potassium  salts.  In  eight  experiments,  assuming  a  and  a"  to  be 
approximately  the  same,  the  constant  was  found  =0T15±  0*015. 

G.  Y. 


Hydration  and  Hardening.  Paul  Rohland  (Zeit.  Eleldrochem ., 
1905,  11,  338). — A  reply  to  Jordis  (this  vol.,  ii,  155).  T.  E. 

Autocatalysis  and  the  Transformation  of  y-Hydroxy  Acids, 
with  and  without  Addition  of  other  Acids,  conceived  as  an 
Ionic  Reaction.  Arie  W.  Visser  ( Proc .  K.  Akccd.  Wetensch. 
Amsterdam ,  1905,  7,  760 — 769). — If  it  is  supposed  that  the  change  in 
intensity  of  the  catalyst  with  the  change  in  concentration  of  the  re¬ 
acting  substance  is  constant,  then  —  dljdC  =  k21  whence  /~^1  —  Jc.2C. 
The  equation  for  unimolecular  reaction,  when  the  intensity  of  the 
catalyst  is  taken  into  account,  is  —dC jdt  =  kCI,  which  for  the 
particular  case  referred  to  becomes  —  dC /dt  =  k(kl-  k.2C)C. 

Using  the  experimental  data  obtained  by  Henry  (Abstr.,  1892,  1303), 
the  author  shows  that  the  transformation  of  y-hydroxy-acids  into 
their  lactones  may  be  satisfactorily  represented  as  being  a  reaction 
between  the  positive  and  negative  ions.  J.  C.  P. 

Theory  of  Colloids.  Heinrich  Bechhold  (Zeit.  Elektrochem .,  1905, 
11,  339 — 340). — A  reply  to  Jordis  (this  vol.,  ii,  447).  T.  E. 

Osmotic  Pressure  of  Colloidal  Solutions.  Jacques  Duclaux 
(Cornpt.  rend.,  1905,  140,  1544 — 1547). — The  granules  of  a  colloidal 
solution  may  be  regarded  as  ions  of  a  large  size  in  that  they  are 
conductors  of  electricity  (compare  this  vol.,  ii,  432),  and  exert  a 
specific  osmotic  pressure  which  can  be  measured  by  placing  the 
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solution  in  a  vertical  cylinder  with  collodion  walls  and  measuring 
the  difference  between  the  levels  of  the  internal  and  external 
liquid  after  diffusion  has  occurred.  The  ratio  between  the  osmotic 
pressure  and  the  electrolytic  conductivity  of  colloidal  solutions  of 
different  concentrations  is  not  constant,  because  the  properties  of 
the  granules  of  such  solutions  vary  with  their  concentration. 

M.  A.  W. 

Equilibrium  between  Proteids  and  Electrolytes.  I.  Equili¬ 
brium  in  the  System  Egg-albumin,  Ammonium  Sulphate,  and 
Water.  Gino  Galeotti  (Zeit.  physiol.  Chem .,  1905,  44,  461 — 471. 
Compare  Abstr.,  1904,  i,  355). — The  precipitation  of  egg-albumin  by 
ammonium  sulphate  is  a  completely  reversible  process.  The  precipita¬ 
tion  begins  when  the  concentration  of  the  salt  has  reached  a  certain 
limit,  and  the  addition  of  more  saturated  sulphate  solution  produces 
further  precipitation  until  with  a  completely  saturated  solution  no 
albumin  remains  in  solution.  The  addition  of  water  causes  the 
albumin  to  redissolve.  The  various  precipitates  obtained  by  fractional 
precipitation  have  the  same  composition.  The  crystalline  needles  and 
globulites  obtained  by  evaporating  a  clear  solution  of  albumin  and 
ammonium  sulphate  consist  of  pure  albumin. 

The  points  of  equilibrium  are  represented  by  means  of  isothermals 
in  a  triangle. 

When  an  albumin  solution  is  mixed  with  a  certain  quantity  of 
saturated  ammonium  sulphate  solution  a  precipitate  appears  only  after 
some  time,  and  thus  a  system  in  labile  equilibrium  is  formed  which 
exists  for  some  time  as  a  clear  solution  and  then  separates  into  two 
phases.  This  system  has  also  been  represented  by  isotherms. 

J.  J.  S. 

Solid  Peptone  Membranes  on  a  Water-surface,  and  the 
Cause  of  their  Formation.  Wilmot  Y.  Metcalf  {Zeit,  physikaL 
Chem.,  1905,  52,  1 — 54.  Compare  Ramsden,  Abstr.,  1904,  ii,  323). — 
When  a  drop  of  a  peptone  solution  is  allowed  to  fall  on  water,  it 
spreads  itself  completely  over  the  free  water-surface  and  over  the 
moistened  walls  of  the  containing  vessel,  forming  a  fine  membrane 
which  is  stronger  at  0°  than  at  18°  and  increases  in  strength  up  to  a 
certain  point  as  time  goes  on.  A  drop  of  the  peptone  solution  cannot, 
however,  spread  itself  over  dry  glass.  A  membrane  obtained  in  the 
aforementioned  manner  has  the  same  properties  whether  it  is  formed 
in  an  atmosphere  of  oxygen  or  of  hydrogen,  and  it  allows  the  free 
e'  aporation  of  the  water  below.  An  already-formed  membrane  which 
is  fairly  strong  does  not  expand  noticeably  when  brought  into  contact 
with  a  fresh  water-surface,  although  an  expansion  may  be  detected 
when  the  membrane  is  weak.  The  minimum  quantity  of  peptone 
required  for  the  formation  of  a  solid  membrane  is  about  4  x  10“ 7  grams 
per  square  centimetre.  It  has  been  shown  that  a  well-defined  solid 
membrane  can  be  formed  also  from  a  pure  peptone  compound.  The 
surface  tension  of  peptone  solutions  diminishes  as  the  concentration 
increases.  Various  hypotheses  relating  to  the  observed  phenomena  are 
discussed,  and  the  view  is  adopted  that  the  peptone  membranes  are  an 
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experimental  realisation  oP  Gibbs’  thermodynamical  principle,  according 
to  which  a  chemical  change  may  be  caused  by  surface  tension. 

J.  C.  P. 

Formation  of  Structures  in  Jellies.  Heinrich  Bechhold 
(Zeit.  pliysikal.  Chem.y  1905,  52,  185 — 199). — The  paper  deals  with  the 
phenomena  of  intermittent  precipitation  studied  by  Liesegang,  Morse 
and  Pierce  (Abstr.,  1904,  ii,  14),  and  Hausmann  (ibid.,  547).  The  re¬ 
action  specially  considered  is  the  precipitation  of  ^silver  nitrate  by 
ammonium  chromate  or  dichromate,  and  it  is  shown  that  silver 
chromate  is  slightly  soluble  in  ammonium  chromate  and  in  the 
ammonium  nitrate  formed.  If  then  silver  nitrate  is  allowed  to  diffuse 
into  a  jelly  containing  ammonium  chromate,  the  ammonium  nitrate 
produced  in  the  first  precipitation  zone  will  have  an  effect  in  preventing 
the  precipitation  oP  more  silver  chromate  in  its  immediate  neighbour¬ 
hood.  Only  in  a  region  in  which  the  concentration  of  ammonium 
nitrate  has  sufficiently  fallen  off  will  fresh  precipitation  of  silver 
chromate  take  place.  Other  factors  also  may  be  concerned  in  the 
observed  intermittent  precipitation,  as,  for  example,  the  power  of  ions 
to  promote  or  hinder  the  precipitation  of  suspensions  or  colloidal 
solutions,  the  manner  in  which  the  setting  point  of  the  gelatin  is  affected 
by  the  diffusion  into  it  of  the  various  salts,  and  the  ability  of  colloids 
to  precipitate  each  other  only  when  mixed  in  certain  proportions. 

J.  C.  P. 

Influence  of  Electrolytes  on  the  Mutual  Precipitation  of 
Colloids  of  Opposite  Electrical  Sign.  Larguier  des  Bancels 
(Compt.  rend 1905,  140,  1647 — 1649). — By  means  of  a  series  of 
experiments  with  such  “  couples  ”  of  colloids  as  colloidal  ferric 
hydroxide  (positive)  with  aniline-blue  (negative),  and  colloidal  arsenic 
sulphide  (negative)  with  methyl-violet  (positive),  the  author  has  found 
that  the  mutual  precipitation  of  colloids  of  opposite  sign  is  partially 
inhibited  by  the  previous  addition  of  an  electrolyte,  that  the  precipitate 
formed  by  the  mixture  of  solutions  of  two  such  colloids  is  dissociated 
by  the  addition  of  an  electrolyte  capable  itself  of  precipitating  one  of 
the  reacting  colloids,  and  finally,  that  when  an  electrolyte  is  added  to  a 
solution  of  a  colloid  (a)  which  it  does  not  precipitate,  and  to  the  mixture 
a  second  colloid  ( b )  of  opposite  sign  is  added,  precipitation  always 
takes  place.  With  small  quantities  of  electrolyte  present,  the  pre¬ 
cipitate  is  a  mixture  of  a  and  b ;  with  larger  quantities  of  electrolyte, 
it  consists  of  b  alone  ;  and  if  the  quantity  of  electrolyte  is  again 
increased,  both  a  and  b  are  again  precipitated.  T.  A.  H. 

Miscibility  in  the  Solid  State,  and  Isomorphism,  in  the  case 
of  Carbon  Compounds.  F.  M.  Jaeger  (Proc.  K.  Akad .  Wetensch. 
Amsterdam ,  1905,  7,  658 — 666). — In  recent  years  it  has  been  shown 
that  many  organic  substances  yield  mixed  crystals  and  solid  solutions, 
but  it  is  not  permissible  to  draw  conclusions  as  to  existing  isomorphism 
solely  from  the  course  of  the  melting  or  solubility  curves  for  two 
components.  It  is  accordingly  thought  desirable  to  investigate 
thoroughly  the  miscibility  and  crystallographic  relationship  of  pairs 
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of  organic  substances,  and  in  this  communication  the  author  deals  with 
p-nitrodiethylaniline  and  jp-nitrosodiethylaniline  (compare  Bruni  and 
Callegari,  Abstr.,  1904,  ii,  545).  It  is  found  that  these  two  com¬ 
pounds  are  completely  isomorphous  and  also  completely  miscible  in  the 
solid  state.  J.  C.  P. 

Fundamental  Laws  of  Stoichiometry  and  the  Atomic  Theory. 
The  Faraday  Lecture  by  W.  Ostwald.  Baffaello  Nasini  (Memor. 
R.  Accad.  Lincei ,  1905,  [v],  5,  119 — 153). — This  memoir  contains  a 
criticism  of  the  views  of  Ostwald  expressed  in  his  Faraday  Lecture 
(Trans.,  1904,  85,  506 — 522),  and  is  unsuitable  for  abstraction. 

T.  H.  P. 

Periodic  Classification  of  the  Elements.  Alfred  Werner 
( Ber .,  1905,  38,  2022 — 2027). — A  reply  to  Abegg  (this  vol,,  ii,  380). 
In  the  periodic  classification  of  the  elements,  Abegg’s  conception  of 
choosing  the  periods  to  be  double  or  several  times  eight  cannot  be 
accepted.  The  system  must  be  based  on  tbe  periods  as  differentiated 
by  the  atomic  volume  curve.  A.  McK. 

Periodic  Classification  of  the  Elements.  Bichard  Abegg 
(Ber.,  1905,  38,  2330 — 2334). — A  reply  to  Werner  (preceding 
abstract).  A.  McK. 

New  Forms  of  Lecture  and  Laboratory  Apparatus.  George  B. 
Frankforter  and  Francis  C.  Frary  (/.  Amer.  Ghem.  Soc .,  1905, 
27,  744 — 747). — Certain  forms  of  apparatus  suitable  for  lecture  and 
laboratory  purposes  are  described  for  (a)  the  determination  of  the 
hydrogen  equivalent  of  zinc,  ( b )  the  preparation  of  sulphuric  acid,  and 
(c)  the  demonstration  of  Charles’  law.  For  details,  the  description  and 
diagrams  in  the  original  must  be  consulted.  E.  G. 

New  Apparatus.  S.  P.  Beebe  and  B.  H.  Buxton  (Amer.  J. 
Physiol 1905,  14,  7 — 11). — Some  pieces  of  laboratory  apparatus  (an 
automatic  compressed  air  and  vacuum  apparatus,  a  centrifuge,  a  drying 
apparatus,  and  an  electric  water-bath)  are  described  and  figured. 

W.  D.  H. 

A  New  Form  of  Test-tube.  Eduard  Schaer  (Zeit.  anal.  Ghem., 
1905,  44,  396 — 397). — The  tube  described  is  of  Jena  glass,  and  is 
17  mm.  in  diameter  and  120  mm.  in  height.  The  lower  end  is  widened 
out  to  a  diameter  of  28  mm.  and  the  bottom  is  flat,  so  that  the  tube 
will  stand  upright.  The  tube  will  bear  heating,  and  is  suitable  for  a 
variety  of  operations.  W.  P.  S. 

Two  Modifications  of  the  Topler  Mercury  Air  Pump. 

Alfred  Stock  (Ber.,  1905,  38,  2182 — 2185). — Two  new  modifications 
of  the  Topler  pump  are  described  and  figured  ;  they  have  the  advantage 
of  being  small  and  easily  transported,  they  work  quickly  and  easily, 
the  mercury  does  not  come  into  contact  with  india-rubber  or  fat,  and  so 
keeps  clean ;  whilst,  lastly,  they  are  easily  manipulated  and  can  even 
be  arranged  to  work  automatically.  E.  F.  A. 
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Purification  and  Sterilisation  of  Drinking-water  by  means 
of  Calcium  Peroxide.  L.  Freyssinge  and  Raoul  Roche  (Rev. 
intern.  Falsi f.,  1905,  18,  49 — 51). — The  addition  of  about  0'4  gram  of 
calcium  peroxide  per  litre  to  water  completely  sterilises  the  latter.  The 
action  is  not  instantaneous,  but  in  most  cases  takes  about  2  hours.  After 
3  hours,  no  living  bacteria  were  found  in  a  water  which  originally 
contained  355,000  Bacilli  coli  communis  and  171,000  B.  typhosus  per 
c.c.  The  peroxide  is  more  rapidly  decomposed  when  a  little  sodium 
hydrogen  carbonate  is  added  to  the  water,  and  the  sterilisation  is  then 
completed  in  about  15 — 20  minutes.  The  hydrogen  peroxide  resulting 
from  the  decomposition  of  the  calcium  peroxide  may  be  removed, 
together  with  the  precipitate  of  calcium  carbonate,  by  filtration 
through  manganese  dioxide.  The  hardness  of  the  water  is  generally 
diminished  by  this  treatment.  If  stored  in  closed  bottles,  the 
sterilised  but  unfiltered  water  can  be  kept  for  a  long  time  before 
using  for  drinking.  W.  P.  S. 

Use  of  Barium  Carbonate  for  the  Purification  of  Water. 
E.  E.  Basch  ( Chem .  Zeit .,  1905,  29,  721). — Experiments  on  a  small 
scale  on  the  softening  of  water  by  means  of  barium  carbonate  gave 
good  results  when  an  excess  of  the  precipitant  was  used,  and  when  it 
was  thoroughly  mixed  with  the  water.  A.  McK. 

Function  of  the  Catalyst  in  the  Deacon  Process  for  the 
Manufacture  of  Chlorine.  Mario  G.  Levi  and  V  •  Bettoni 
(i Gazzetta ,  1905,  35,  i,  320 — 342). — From  experiments  on  the  inter¬ 
action  of  hydrogen  chloride  and  dry  air  in  presence  of  pumice 
impregnated  with  copper  salts  as  catalysts,  the  authors  conclude  that 
the  reaction  is  slowly  initiated  by  the  joint  action  of  the  high 
temperature  and  the  pumice  and  is  accelerated  by  the  copper  salt,  the 
function  of  which  is  to  absorb  the  water  formed  during  the  reaction. 

An  account  is  given  of  the  different  views  previously  published  as 
to  the  mechanism  of  the  process.  T.  H.  P. 

Apparatus  for  the  production  of  Chlorine,  Carbon  Dioxide, 
Hydrogen  Sulphide,  &?c.  Carl  Eckart  (Zeit.  anal.  Chem.,  1905, 
44,  398 — 399). — The  evolution  part  of  the  apparatus  consists  of  a 
three-necked  Woulfe’s  bottle.  The  stem  of  a  tapped  funnel  is  ground 
into  the  middle  neck,  a  tube  leads  from  one  of  the  other  necks  to  the 
top  of  the  funnel,  and  the  third  neck  carries  the  delivery  tube.  The 
latter  passes  to  a  wash-bottle  containing  a  little  water,  from  which 
the  gas  is  led  to  the  bottom  of  a  large  flask  nearly  filled  with  water 
and  surrounded  by  a  vessel  containing  ice-water.  A  side-tube,  leading 
from  the  top  of  this  flask,  passes  into  a  wash-bottJe  containing  water 
to  the  height  of  about  15  cm.  By  the  slight  pressure  thus  produced, 
a  concentrated  solution  of  the  gas  is  obtained  in  the  flask,  and  scarcely 
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any  of  the  gas  escapes  into  the  room.  The  gas  is  produced  by 
allowing  hydrochloric  acid  to  fall  drop  by  drop  from  the  tapped  funnel 
on  to  marble,  bleaching  powder,  &c.,  contained  in  the  Woulfe’s  bottle. 
India-rubber  connections  and  screw-cocks  are  provided  between  the 
various  parts  of  the  apparatus.  W.  P.  S. 

Ozonising  of  Oxygen  and  Atmospheric  Air  by  the  Discharge 
from  Metallic  Points.  E.  Warburg  (Ann.  Physilc ,  1905,  17, 
1 — 29). — A  continuation  of  the  author’s  previous  paper  (Abstr.,  1904, 
ii,  24).  The  arsenious  acid  and  potassium  iodide  methods  for  the 
estimation  of  ozone  are  compared,  the  latter  being  considered  prefer¬ 
able.  The  influence  of  pressure  on  the  ozonisation  has  been  in¬ 
vestigated,  and  the  yield  per  ampere-minute  is  found  to  increase  with 
increasing  pressure.  This  the  author  considers  to  be  due  solely  to  the 
greater  number  of  molecules  encountered  by  the  ions,  and  not  to 
increase  in  the  ozonising  power.  At  constant  pressure,  the  yield 
decreases  with  rise  of  temperature,  but  at  constant  concentration  the 
effect  of  temperature  is  slight,  a  rise  from  the  ordinary  temperature  to 
80°  causing  a  small  increase  for  small  currents  and  a  small  decrease 
for  higher  currents.  It  has  been  shown  previously  that  with  a 
negative  potential  the  yield  is  greatest  for  very  small  currents,  and  it  is 
further  found  that  with  increasing  current  a  minimum  is  reached, 
after  which  the  yield  again  rises.  With  positive  potential,  the  yield 
increases  with  the  current,  so  that  the  potential  should  be  near  the 
sparking  point ;  it  increases  also  with  increasing  distance  between 
point  and  plate,  but  this  distance  cannot  be  too  great  owing  to  the 
decreasing  current.  The  ozonisation  of  atmospheric  air  has  also  been 
investigated  :  with  a  negative  point  the  yield  is  about  one-fifth  of  that 
obtained  with  pure  oxygen,  but  with  a  positive  point  the  value 
increases  to  about  one-half.  The  author  considers  his  work  further 
confirms  his  previous  opinion  that  the  ozone  production  is  due  to 
photo-  and  cathodo-chemical  action.  L.  M.  J. 

Reduction  of  Sulphates.  Camillo  Bruckner  (Monatsh.,  1905, 
26,  675 — 682). — The  author  has  studied  the  reduction  of  anhydrous 
sulphates  by  heating  with  magnesium  powder  in  an  atmosphere  of 
nitrogen  in  a  test-tube.  If  more  than  one  atom  of  magnesium  be 
mixed  with  each  mol.  of  sulphate,  the  reaction  increases  in  violence 
without  any  change  in  the  final  products.  The  reduction  is  ac¬ 
companied,  except  in  the  case  of  the  alkali  sulphates,  by  an  evolution 
of  sulphur  dioxide,  which  takes  place  with  explosive  violence  if  more 
than  0*3  gram  of  the  reaction  mixture  is  heated  at  once. 

The  reduction  of  the  alkali  sulphates  is  accompanied  by  intense 
luminosity  of  the  mixture  ;  the  reaction  products,  which  become  red  on 
cooling  or  green  on  exposure  to  air,  contain  polysulphides  and  thio¬ 
sulphates,  and  yield  alkaline  solutions  when  extracted  with  water ; 
the  products  are  not  altered  if  the  reaction  is  carried  out  in  an  open 
tube  or  in  a  crucible. 

The  reduction  of  the  sulphates  of  magnesium,  calcium,  barium, 
zinc,  aluminium,  or  nickel  by  magnesium  powder  results  in  the 
formation  of  sulphur  dioxide,  sulphur,  magnesium  oxide,  and  the 
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oxide,  sulphide,  and  thiosulphate  of  the  metal ;  owing  to  the  ease  with 
which  cupric  oxide  is  reduced,  the  residue  from  the  reduction  of  copper 
sulphate  contains  also  cuprous  oxide  and  copper,  whilst  manganese 
and  ferric  sulphates,  which  possess  strong  tendencies  to  auto- oxidation, 
yield  the  higher  oxides  of  the  metals  along  with  the  sulphides  and 
thiosulphates. 

Reduction  of  these  sulphates  with  formation  of  the  sulphides  takes 
place  also  when  the  anhydrous  salts  are  ground  with  magnesium 
powder  in  a  mortar. 

The  formation  of  the  thiosulphate  may  be  due  to  the  action  of 
liberated  sulphur  on  intermediately  formed  sulphite,  or  to  the  inter¬ 
action  of  sulphur,  magnesium  oxide,  and  sulphur  dioxide,  as  when 
these  are  heated  together  and  the  product  extracted  with  water  the 
aqueous  solution  contains  the  thiosulphate. 

As  sulphur  trioxide  appears  as  an  intermediate  product  in  the 
reduction  of  some  unstable  sulphates,  it  was  passed  over  heated 
magnesium  powder,  when  sulphur  dioxide  was  evolved,  and  the  residue 
contained  magnesium  oxide  and  sulphide.  G.  Y. 

Selenic  Acid.  William  Oechsner  de  Coninck  (Bull.  Acad,  roy. 
Belg 1905,  150 — 151). — The  sp.  gr.  of  three  commercial  samples  of 
selenic  acid  were:  No.  1,  1*4669  at  15‘5°,  No.  2,  1*4386  at  18°,  and 
No.  3,  T4698  at  15*8°.  The  sp.  gr.  of  several  mixtures  of  selenic 
acid  and  water  at  different  temperatures  are  tabulated  in  the  original. 

T.  A.  H. 

The  True  Atomic  Weight  of  Nitrogen.  Gustav  D.  Hinriciis 
(Compt.  rend .,  1905,  140,  1590 — 1591). — The  author  draws  attention 
to  the  fact  that  the  values  recently  obtained  by  Guye  for  the  atomic 
weight  of  nitrogen  (compare  Abstr.,  1904,  ii,  475,  557,  812)  closely 
approach  the  value  14*00,  which  he  maintains  is  the  true  atomic  weight 
of  nitrogen  (compare  Abstr.,  1893,  ii,  163,  277,  316,  317  ;  1894,  ii,  39, 
87,  276  ;  1900,  ii,  534,  539).  M.  A.  W. 

Oxidation  of  "Atmospheric  Nitrogen  in  the  High  Tension 
Arc.  Alfred  Stavenhagen  ( Ber.,  1905,  38,  2171 — 2177). — Air  was 
forced  at  known  rates  through  a  cooled  porcelain  tube  containing  two 
iron  electrodes ;  the  tension  was  about  20,000  volts  and  the  current 
0*07  ampere,  the  discharge  being  a  continuous  greenish-yellow  flame. 
Large  quantities  of  oxides  of  nitrogen  were  formed,  the  yield  being  a 
maximum  when  air  was  forced  through  at  a  velocity  of  180  litres  per 
hour,  It  is  impossible  to  completely  condense  all  the  oxides  of  nitrogen 
formed  in  this  manner  even  by  means  of  liquid  air.  E.  F.  A . 

Constitution  of  Fremy’s  Sulphazilate  and  Pelouze’s  Nitro- 
sulphate.  Edward  Divers  (Ber.,  1905,  38,  2252). — A  correction 
(compare  this  vol.,  ii,  449).  W.  A.  D. 

Action  of  Fluorine  on  Oxygenated  Compounds  of  Nitrogen. 
Hexri  Moissan  and  Paul  Lebeau  (Compt.  rend.,  1905,  140, 
1573 — 1577). — The  authors  have  examined  the  behaviour  of  fluorine 
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with  the  oxides  of  nitrogen,  it  having  been  previously  observed  that  it 
reacts  violently  with  nitric  acid  (compare  Moissan,  Ann .  Chim.  Phys., 
1891,  [vi],  24,  251).  Fluorine  has  no  action  on  nitrogen  peroxide  or 
nitrous  oxide  at  the  ordinary  temperature. 

When  a  mixture  of  nitrous  oxide  and  fluorine  is  heated  electrically 
by  means  of  a  platinum  spiral,  platinum  fluoride  is  formed  at  400°,  or  if 
the  two  gases  are  heated  to  redness  in  a  glass  vessel,  silicon  fluoride 
and  oxygen  are  formed,  whilst  the  nitrous  oxide  remains  unaltered. 
When  a  mixture  of  nitrous  oxide  and  fluorine  is  submitted  to  the  action 
of  an  induction  spark  in  the  presence  of  mercury,  there  is  a  complex 
reaction,  the  mercury  is  attacked,  and  the  final  gaseous  mixture  contains 
oxygen,  nitrogen,  and  nitrous  oxide,  but  no  compound  of  nitrogen  and 
fluorine.  Fluorine  combines  with  nitric  oxide  with  production  of  a 
pale  yellow  flame,  and  when  the  nitric  oxide  is  in  excess  no  volatile 
compound  of  fluorine  is  obtained,  but  the  heat  developed  by  the  reaction 
decomposes  the  nitric  oxide  into  nitrogen  and  oxygen,  the  oxygen 
reacting  with  the  excess  of  nitric  oxide  to  form  nitrogen  peroxide.  By 
the  action  of  nitric  oxide  on  excess  of  fluorine  at  the  temperature  of 
liquid  oxygen,  a  white  solid  is  obtained,  which  yields  on  vaporisation 
fluorine  and  a  colourless  liquid  boiling  above  -  80°,  and  containing 
nitrogen,  fluorine,  and  oxygen.  M.  A.  W. 

Preparation  and  Properties  of  Nitroxyl  Fluoride  (Nitryl 
Fluoride).  Henri  Moissan  and  Paul  Lebeau  ( Compt .  rend .,  1905, 
140,  1621 — 1626.  Compare  preceding  abstract). — By  repeated  frac¬ 
tional  distillation  of  the  white  solid  obtained  by  the  action  of  excess 
of  fluorine  on  nitric  oxide  at  the  temperature  of  liquid  oxygen,  all 
the  dissolved  fluorine  is  removed  and  the  residue,  which  is  liquid  at 
—  80°,  is  nitroxyl  fluoride  (nitryl  fluoride ),  N02F,  its  preparation  from 
nitric  oxide  and  fluorine  being  represented  by  the  equation  4NO  +  F2  = 
2H02F  -p  N2.  Nitroxyl  fluoride  is  a  colourless  gas  which  attacks  the 
mucous  membrane,  producing  a  painful  and  persistent  irritation ;  it 
melts  at  —139°,  boils  at  —63*5°,  has  a  density  247 — 2*31  at  0°,  the 
theoretical  value  being  2*26 ;  it  does  not  combine  with  hydrogen, 
sulphur,  or  carbon  in  the  cold,  but  reacts  at  the  ordinary  temperature 
with  boron,  silicon,  phosphorus,  arsenic,  antimony,  iodine,  the  alkali 
metals,  and  the  metals  of  the  alkaline  earths,  thorium,  aluminium, 
iron,  or  mercury  ;  it  decomposes  cold  water,  producing  hydrofluoric 
acid  and  nitric  acid  ;  the  reaction  is  quantitative  and  has  served  in 
the  analysis  of  the  compound ;  it  also  reacts  with  a  large  number  of 
organic  compounds,  yielding,  with  benzene,  nitrobenzene  and -a  volatile 
product  which  attacks  the  eyes.  M.  A.  W. 

Silicochloroform.  Otto  Buff  and  Kurt  Albert  [and,  in  part, 
Emil  Geisel]  (Ber.,  1905,  38,  2222 — 2243). — Silicochloroform  is 
best  prepared  according  to  Combe’s  method  by  the  action  of  dry 
hydrogen  chloride  on  commercial  20  per  cent,  copper  silicide ;  the 
gaseous  product  is  condensed  by  passing  it  through  a  worm  surrounded 
by  a  freezing  mixture,  the  receiver  being  kept  in  liquid  air.  The  pure 
substance  obtained  after  very  careful  fractionation  boils  at  33°  under 
758  mm.  pressure,  melts  and  solidifies  at  —134°  (air  thermometer), 
and  has  a  sp.  gr.  1*3438  at  15°;  from  the  latter  value,  the  atomic 
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volume  of  silicon  in  silicochloroform  is  58*33.  Silicochloroform  is 
completely  miscible  with  carbon  disulphide,  carbon  tetrachloride, 
chloroform,  silicon  tetrachloride,  stannic  chloride,  titanic  chloride,  and 
arsenic  trichloride.  It  decomposes  at  800°  according  to  the  equation 
4SiHCl3  Si  +  3SiCl4  +  2H2,  the  action  being  reversible;  it  is,  how¬ 
ever,  not  attacked  at  150°  by  sodium,  sodium  amalgam,  mercury, 
copper,  tin,  sulphur,  or  aluminium  chloride.  Chromic  anhydride  de¬ 
composes  it  at  160°  apparently  according  to  the  equation  3SiHCl3-|- 
5Cr03  —  Cr203  +  3Si02  +  3Cr202Cl2  +  3HC1 ;  with  sulphur  trioxide  at 
the  same  temperature,  the  following  action  occurs:  2SiHCl3  +  4S03  — 
S02Cl2  +  HCl  +  Si02  +  2S02  +  Si0Cl2  +  S03HCl.  Dry  sulphur  dioxide 
leaves  a  large  proportion  of  the  silicochloroform  unchanged,  but  the 
following  action  also  occurs  :  S02  +  2SiHCl3  =  S  +  Si02  +  SiCl4  +  2H  Cl. 
With  arsenious  oxide  moistened  with  sodium  hydroxide  solution, 
the  action  As203  +  18NaOH  +  3H20  +  6SiHCl3  =  18NaCl  +  6Si(OH)4  + 
As2  appears  to  take  place ;  with  antimony  oxide,  a  similar  change 
occurs,  antimony  being  liberated.  Arsenic  trichloride,  stannic 
chloride,  boron  trichloride,  and  titanium  tetrachloride  are  not  changed 
by  silicochloroform  at  150°,  but  bring  about  a  catalytic  decom¬ 
position  of  the  latter,  hydrogen  being  formed. 

On  passing  dry  gaseous  ammonia  mixed  with  hydrogen  into  a 
Woulfe’s  bottle,  cooled  at  15°,  into  which  silicochloroform  diluted 
with  hydrogen  is  simultaneously  led,  a  white  powder  having  the  com¬ 
position  N:SiH,3NH4Cl,0'2NH3  is  obtained ;  the  ammonium  chloride 
may  be  almost  completely  removed  by  washing  the  product  with  lique¬ 
fied  ammonia  in  an  apparatus  from  which  moisture  is  excluded  ;  but 
attempts  to  remove  the  ammonia  completely,  either  at  the  ordinary 
temperature  in  a  vacuum,  or  at  100°,  cause  partial  decomposition 
according  to  the  equation  SiNH  +  NH3  =  Si(NH)2  +  H2. 

Siliconitrogen  hydride ,  SiHiN,  is  a  white  powder  with  a  caustic 
taste,  which  is  decomposed  by  water  or  sodium  hydroxide  solution 
giving  hydrogen,  thus  :  SiHlST  +  4NaOH  =  Si(ONa)4  +  NH3  -j-  H2 ;  the 
action  is  quantitative.  It  has  all  the  reducing  properties  of  silico- 
formic  anhydride,  and  is  converted  by  dry  hydrogen  chloride  at  300° 
into  silicochloroform  and  ammonium  chloride.  W.  A.  D. 

New  Allotropic  Form  of  Carbon  and  its  Heat  of  Combustion. 

William  G.  Mixter  ( Amer .  J.  Sci .,  1905,  19,  434 — 444). — The  heat  of 
combustion  of  1  gram  of  carbon  obtained  by  the  decomposition  of  acetyl¬ 
ene  is  found  to  be  7894  cals.,  the  corresponding  values  for  sugar  charcoal 
and  graphite  being  respectively  8057  and  7831.  The  value  is  henoe 
very  different  from  that  for  amorphous  carbon  and  approaches  that  for 
graphite.  Moissan  has,  however,  shown  that  this  carbon  is  not  graphite. 
It  has  a  sp.  gr.  1*919  at  the  ordinary  temperature.  It  is  found  that  it 
does  not  exert  the  catalytic  actions  of  charcoal,  and  that  it  only 
absorbs  0T  per  cent,  of  its  weight  of  moisture  from  the  atmosphere. 
When  heated  with  sulphuric  acid,  there  is  no  odour  of  sulphur  dioxide. 

L.  M.  J. 

Mutual  Relationships  of  the  Different  Modifications  of 
Carbon.  Rudolf  Schenck  and  W.  Heller  ( Ber .,  1905,  38, 
2139 — 2143). — Starting  with  the  equation  F  =  where  P  is  the 
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total  gas  pressure,  £  is  the  equilibrium  constant  for  the  system  C,  CO, 
C02,  and  rj  the  similar  constant  for  the  system  Fe,  FeO,  CO,  C02;  since 
rj  does  not  vary  with  different  varieties  of  carbon,  it  follows  that  at 
constant  temperature  the  value  of  £  for  the  various  modifications  of 
carbon  is  proportional  to  the  total  gaseous  pressure.  The  pressures 
have  been  determined  at  temperatures  between  400°  and  800°,  when 
the  various  varieties  of  carbon  are  in  equilibrium  with  metallic  iron, 
ferrous  oxide,  and  the  oxides  of  carbon.  The  apparatus  employed  was 
the  same  as  for  the  experiments  already  described  (this  vol. ,  ii,  526). 
The  ferrous  oxide  was  obtained  by  heating  dry  ferrous  oxalate  at  300° 
under  reduced  pressure  in  a  quartz  tube  and  in  the  presence  of 
powdered  carbon.  The  mixture  was  then  heated  to  a  higher  tempera¬ 
ture,  when  part  of  the  carbon  reduced  the  ferrous  oxide,  all  gases  were 
removed,  and  the  pressure  determined  when  equilibrium  was  attained. 
The  results  show  that  at  the  same  temperature  the  highest  pressures 
are  given  by  amorphous  carbon  and  the  lowest  by  graphite.  Powdered 
diamond  is  intermediate  between  the  two,  but  the  values  approximate 
closely  to  those  of  amorphous  sugar  carbon.  The  powdered  carbon 
obtained  by  decomposing  carbon  monoxide  gives  values  identical  with 
those  for  graphite.  Within  the  temperature  limits  examined,  the 
temperature-pressure  curves  do  not  cut  one  another,  and  within  these 
temperatures  graphite  is  the  most  stable  modification. 

It  follows  that  for  any  given  temperature  in  a  blast  furnace  worked 
with  wood  charcoal  the  composition  of  the  gaseous  mixture  will  be 
different  (richer  in  carbon  monoxide)  from  the  gaseous  mixture 
of  a  furnace  worked  with  coke  (which  is  allied  to  graphite). 

J.  J.  S. 

State  in  which  Helium  exists  in  Pitchblende.  Richard  J. 
Moss  ( Sci .  Trans.  Roy.  Buhl.  Soc 1904,  [ii],  8,  153 — 160). — Pitch¬ 
blende  was  first  ground  in  a  vacuum  and  then  decomposed  by  fusion 
with  potassium  hydrogen  sulphate.  The  helium  liberated  by  grinding 
in  a  vacuum  was  1T7  per  cent,  of  the  total  quantity  present  in  one 
specimen,  1 T 1  per  cent,  of  the  total  quantity  in  another  specimen. 
The  total  quantity  of  helium  obtained  per  gram  of  mineral  was  0  107 
c.c.  in  the  first  case,  0'082  c.c.  in  the  second  case.  The  first  specimen 
yielded  also  in  all  4*686  c.c.  of  carbon  dioxide  per  gram,  but  of  this 
only  0*0085  per  cent,  was  obtained  by  grinding  in  a  vacuum.  Water 
vapour  is  by  far  the  most  abundant  of  the  substances  liberated  by 
grinding  pitchblende  in  a  vacuum. 

There  is  a  strong  presumption  that,  although  no  cavities  can  be 
detected  in  pitchblende  by  microscopic  examination,  they  nevertheless 
exist,  and  it  is  probable  that  the  helium  is  contained  in  such  cavities. 
The  most  minute  subdivision  that  can  be  effected  by  mechanical 
means  would  open  only  a  small  proportion  of  these  cavities. 

J.  C.  P. 

Transformation  of  Potassium  Chlorate  into  Iodate  by  Iodine 
in  presence  of  Nitric  Acid.  Max  Schlotter  (Zeit.  anorg.  Ghem ., 
1905,  45,  270 — 274). — The  transformation  of  potassium  chlorate  into 
the  iodate  by  heating  with  iodine  in  presence  of  nitric  acid  is  dependent 
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(1)  on  the  concentration  of  the  acid.  With  dilute  acid  the  reaction  is  : 
IOKCIO3  -f  6I2  =  10KIO3  4-  2HI03  4-  10HC1 ;  with  more  concentrated 
acid:  2KC103  4- I2  —  2KI03  4-  Cl2.  (2)  On  the  proportions  of  iodine  to 
perchlorate.  With  KC103:I2  =  2:1  the  reaction  is:  2KC1034-I2  — 
2 KlOg  4-  Cl2 ;  with  KC103  : 12  =  1  :  1 ,  the  reaction  is  :  KC103  4- 12  =  KI03 


Specific  Gravities  of  Sodium  Carbonate  and  Sodium  Hydr¬ 
oxide  Solutions.  Rudolf  Wegscjheider  and  Heinrich  Walter 
(. Monatsh .,  1905,  26,  685 — 725). — Sp.  gr.  determinations  are  given  for 
solutions  of  sodium  carbonate  and  of  sodium  hydroxide,  as  well  as  of 
mixtures  of  these  at  temperatures  between  60°  and  80°.  The  sp.  gr. 
of  pure  solutions  of  these  salts  of  a  strength  not  greater  than  8W, 
at  temperatures  between  0 — 100°  or  15 — 80°  respectively,  are  repre¬ 
sented  by  the  equation  dt  =  4-  (ct  +  bt  +  ct2)X 4-  (a'  4-  b't  4-  ct2)X 2,  where 

dl  is  the  sp.  gr.  of  pure  water  at  the  given  temperature,  X  is  the 
normality  or  the  percentage  composition  of  the  solution,  and  a,  b,  c,  a', 
b\  and  c  are  constants.  The  error  is  usually  under  0*002.  The 
sp.  gr.  of  mixed  solutions  of  sodium  carbonate  and  hydroxide  may  be 
calculated  approximately  according  to  the  law  of  mixtures.  By  apply¬ 
ing  a  small  correction  which  is  a  linear  function  of  the  temperature, 
formulae  are  obtained  from  which  the  sp.  gr.  of  either  simple  or  mixed 
solutions  of  sodium  carbonate  and  hydroxide,  of  not  more  than  8  A  and 
at  temperatures  between  10°  and  80°,  may  be  calculated  with  an  error 
of  a  few  units  in  the  third  decimal  place.  G.  Y. 

Action  of  Sodium  Polysulphide  on  Sodium  Hyposulphite. 

Arthur  Binz  (Ber.,  1905,  38,  2051 — 2056.  Compare  Abstr.,  1904,  i, 
964). — When  sodium  hyposulphite  acts  on  sodium  polysulphide  in  the 
presence  of  sodium  hydroxide,  sulphite  and  sulphate  are  formed, 
whilst  thiosulphite  is  possibly  produced  as  an  intermediate  product, 
thus :  Na2S204  4-  Na2S2  4-  2NaOH  =  Na2S202  +  JSTa2S03  4-  Na2S  4-  H20  and 
Ha2S202  4-  2NaOH  =  Na2S  4-  hTa2S03  4-  HsO.  The  action  of  sodium 
thiosulphate  on  sodium  hyposulphite  is  analogous  to  that  of  sodium 
polysulphide,  but  takes  place  more  slowly.  A.  McK. 

t 

Action  of  Oxygen  on  Caesium-ammonium.  Etienne  Rengade 
( Compt .  rend.,  1905,  140,  1536 — 1538). — Caesium-ammonium  dissolved 
in  liquid  ammonia  at  —  6o°  rapidly  absorbs  oxygen,  forming  the  mon¬ 
oxide,  Cs202,  as  a  pale  red,  crystalline  powder  which  melts  to  a  yellow 
liquid  and  solidifies  on  cooling  to  a  white,  crystalline  mass.  The  oxide, 
Cs203,  is  obtained  in  the  form  of  small,  deep  brown,  lozenge-shaped 
crystals  by  the  direct  oxidation  of  the  monoxide  suspended  in  liquid 
ammonia,  and  is  converted  into  the  peroxide,  Cs204,  by  the  prolonged 
action  of  oxygen  in  the  same  medium  ;  the  peroxide  forms  small,  yellow 
needles.  When  the  oxidation  of  caesium-ammonium  in  liquid 
ammonia  is  carried  out  very  slowly,  the  caesium  monoxide  reacts  with 
the  caesium-ammonium  to  form  caesium  hydroxide  and  caesamide 
(compare  this  vol.,  ii,  388),  and  if  the  mixture  be  heated  reaction 
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occurs  between  the  csesamide  and  caesium  oxide  with  the  formation  of 
caesium  and  nitrogen  according  to  the  equation  Cs202  +  CsNH2  = 
2CsOH  +  Cs  +  N.  M.  A.  W. 

Influence  of  Silver  Nitrate  on  the  Solubility  of  Silver  Nitrite. 

Alex.  Naumann  and  Adolf  Rucker  ( Ber 1905,  38,  2292 — 2295). — * 
The  experiments  of  Nernst  (Abstr.,  1890,  3)  on  the  influence  of 
sodium  acetate  on  the  solubility  of  silver  acetate  have  been  repeated, 
and  that  author’s  results  confirmed.  Similar  results  are  obtained  on 
adding  silver  nitrate  to  a  saturated  aqueous  solution  of  silver  nitrite. 
At  18°,  saturated  solution  contains  3T823  grams  ~  0*02067  mol.  of 
silver  nitrite  per  litre  ;  the  following  table  gives  the  solubility  of 
silver  nitrite  per  litre  in  presence  of  silver  nitrate  : 


Silver  nitrite  remaining  in 

solution. 

Calculated. 

Silver  nitrate  added  in 

mol.  per  litre. 

Found. 

Allowing  for 

According  to 

partial  dissocia- 

i 

van’t  Hoff*. 

tion  of  silver 

1 

1 

nitrate. 

0-00258  =  4  x  0-02067 

0*01975 

0*01943 

0*01946 

0-00517  =  £  x  0-02067 

0*01900 

0*01826 

0*01846 

0*01033  =  4  x  0*02067 

0*01689 

0-01615 

0*01639 

0*02067  =  1  x  0*02067 

0*01435 

0-01281 

0*01335 

0*04134  =  2x0-02067 

0*01168 

0*00843 

0*00939 

0-08268  =  4x0-02067 

0*00961 

0*00490 

0*00573 

As  with  sodium  and  silver  acetates,  the  variation  of  the  experimental 
from  the  calculated  results  increases  with  the  amount  of  the  second 
salt  added  (compare  also  Noyes,  Abstr.,  1891,  142).  G.  Y. 

Dissociation  of  the  Carbonates  of  the  Alkaline  Barths  and 
of  Magnesium  Carbonate.  Otto  Brill  (Zeit.  anorg.  Chem 1905, 
45,  275 — 292). — The  dissociation  temperature,  at  which  the  pressure 
of  the  dissociation  products  is  equal  to  one  atmosphere,  of  calcium 
carbonate  is  825°,  and  of  strontium  carbonate  1155°.  Magnesium 
carbonate  on  heating  gives  a  series  of  basic  carbonates  with  the  follow¬ 
ing  formulae  and  dissociation  temperatures:  10MgO,9CO2,  265°; 
9Mg0,8C02,  295° ;  8Mg0,7C0.2,  325° ;  7Mg0,6C02,  340° ;  6Mg0,5C02, 
380°  ;  5Mg0,4C02,  405°;  7Mg0,C02,  510°.  Calcium,  strontium,  and 
barium  may  be  estimated  in  presence  of  one  another  as  follows  :  from 
2  to  3  milligrams  of  the  mixed  precipitated  carbonates  (dried  at  200°) 
are  weighed  in  a  small  platinum  crucible  (3  mm.  high)  on  a  Nernst 
microbalance  and  heated  by  means  of  a  platinum-wire  electric  furnace 
for  ten  minutes,  first  at  920°  and  then  at  1170°.  The  losses  of  weight 
at  these  two  temperatures  will  be  the  weights  of  C02  corresponding 
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with  the  calcium  and  strontium  carbonates  respectively  ;  the  residue 
will  be  unchanged  barium  carbonate.  For  control,  the  carbon  dioxide 
corresponding  with  the  barium  carbonate  may  be  determined  by 
igniting  the  residue  with  a  definite  weight  of  borax  and  ascertaining 
the  loss  of  weight.  D.  H.  J. 

Monocalcium  Silicate.  Rudolf  Benzian  ( Chemn .  Zeit.,  1905,  29, 
737 — 738). — -Calcium  silicate,  prepared  by  heating  sand  and  chalk  in  a 
graphite  crucible,  forms  hexagonal  crystals,  which  are  decomposed  by 
water  slowly  at  the  ordinary  temperature  and  more  quickly  when 
boiled.  When  calcium  silicate  was  left  in  contact  with  water  and  an 
aqueous  solution  of  calcium  hydroxide  for  several  weeks,  it  was 
unchanged  in  crystalline  appearance  when  the  crystals  examined  were 
dried  at  100°.  Hydration  had,  however,  taken  place,  as  an  examina¬ 
tion  of  the  moist  crystals  showed ;  these  underwent  dehydration  when 
dried  at  100°.  A,  McK. 

Magnesium  Aluminium  Alloys.  G.  Grube  (Zeit.  anorg.  Chem ., 
1905,  45,  225 — 237). — A  complete  fusion  diagram  has  been  worked 
out  by  the  method  already  described  (this  vol.,  ii,  320).  The  melting 
point  curve  consists  of  four  branches,  intersecting  at  the  eutectic  points 
corresponding  with  a  temperature  of  451*6°  (  +  1*1°)  and  35  per  cent,  of 
magnesium  and  a  temperature  of  439*9°  (±1*1°)  and  68  per  cent,  of 
magnesium  respectively.  The  second  and  third  branches  intersect  at  a 
well-defined  maximum  point  at  462*7°,  indicating  the  existence  of  a 
compound  Al3Mg4  ;  this  compound  forms  silver-white,  very  brittle 
crystals.  The  alloys  of  magnesium,  used  technically  under  the  name 
magnalium,  contain  from  5  to  30  per  cent,  of  magnesium ;  their  hard¬ 
ness  increases  with  the  percentage  of  magnesium.  The  last  alloy  of 
this  group  is  seen  from  the  diagram  to  contain  35  per  cent,  of 
magnesium.  The  alloys  on  the  second  branch  of  the  curve  form 
homogeneous  conglomerates  of  mixed  crystals  which  are  hard  and  brittle 
but  are  susceptible  of  a  very  high  polish  and  may  be  used  for 
the  manufacture  of  mirrors.  Alloys  with  55  to  68  per  cent,  of 
magnesium  consist  of  crystals  of  the  hard  compound  Al3Mg4  and  the 
soft  eutectic  mixture.  Alloys  with  68  to  100  per  cent,  of  magnesium 
oxidise  easily  in  the  air.  D.  H.  J. 

Solubility  of  Lead  Sulphate  in  Ammonium  Acetate 
Solutions.  Arthur  A.  Noyes  and  William  H.  Whitcomb  (J.  Amer. 
Chem .  Soc.,  1905,  27,  747 — 759).— This  investigation  was  undertaken 
with  the  object  of  ascertaining  the  cause  of  the  solubility  of  lead 
sulphate  in  ammonium  acetate  solutions. 

Determinations  of  the  conductivity  at  25°  of  lead  acetate  solutions 
of  concentrations  between  N/2  and  Nj  192  have  shown  that  lead  acetate 
is  much  less  ionised  than  are  the  acetates  of  barium,  manganese,  nickel, 
cobalt,  zinc,  and  cadmium,  and  that,  assuming  that  lead  acetate  dis¬ 
sociates  into  three  ions,  its  degree  of  ionisation  amounts  to  only  about 
22  per  cent,  at  a  concentration  of  A/10. 

Qualitative  migration  experiments  with  saturated  solutions  of  lead 
sulphate  in  A  ammonium  acetate  solution  are  described,  which  lead  to 
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the  conclusion  that  the  lead  is  present  in  the  acetate  solution  almost 
entirely  in  the  un-ionised  state. 

Lead  sulphate  is  soluble  to  the  extent  of  0*636  gram  per  litre  in 
0T04A  ammonium  acetate  solution  at  25°,  1*38  grams  per  litre  in 
0*207A,  and  3*06  grams  per  litre  in  0*414A  solution,  the  solubility 
being  roughly  proportional  to  the  concentration  of  the  ammonium 
acetate.  Rough  experiments  have  shown  that  lead  sulphate  has 
approximately  the  same  solubility  in  sodium  acetate  solution  as  in  an 
ammonium  acetate  solution  of  equivalent  strength. 

From  the  results  of  these  experiments,  it  is  concluded  that  the 
increased  solubility  of  lead  sulphate  in  acetate  solutions  is  due 
mainly  to  the  formation  of  un-ionised  lead  acetate  by  metathesis. 

E.  Gr. 

Colloidal  Copper  Oxide.  Heinrich  Ley  ( Ber .,  1905,  38, 
2199 — 2203). — Copper  succinimide ,  (C402NH4)2Cu,6H20,  obtained  by 
decomposing  mercury  succinimide  suspended  in  water  with  copper 
amalgam,  forms  blue  leaflets  or  needles  and  melts  and  loses  water  at 
160 — 165°.  The  conductivity  of  its  aqueous  solutions  is  small,  showing 
that  the  salt  is  only  slightly  dissociated.  It  is,  however,  easily 
hydrolysed  ;  its  aqueous  solution  after  a  few  days  changes  its  colour 
from  blue  to  dark  green  and  brown.  A  precipitate  of  hydroxide  or 
oxide  does  not,  however,  separate  even  after  several  weeks,  but  the 
hydrolysis  is  shown  to  be  nearly  complete  by  cryoscopic  measurements. 
The  succinimide  may  be  removed  by  dialysis,  but  the  dialysed  solutions 
containing  colloidal  copper  oxide  are  less  stable  than  when  in  presence 
of  succinimide.  Electrolytes,  such  as  chlorides  or  nitrates,  rapidly 
cause  a  separation  of  gelatinous  copper  hydroxide  from  either  the 
original  or  dialysed  solutions.  W.  A.  D. 


Copper-Zinc  Alloys.  Otto  Sackur  [with  P.  Mauz  and 
A.  Siemens]  ( Ber .,  1905,  38,  2186 — 2196). — Curves  have  been  plotted 
for  various  properties  of  all  possible  alloys  of  zinc  and  copper  in  order 
to  ascertain  at  which  compositions  breaks  occur  denoting  the  formation 
of  definite  compounds.  Thus  the  curve  portraying  the  velocity  of 
precipitation  of  copper  from  its  salts  shows  well-marked  breaks  corre¬ 
sponding  with  alloys  containing  41 — 45  per  cent,  and  60 — 62  percent, 
of  copper.  Similarly,  curves  giving  the  rate  of  dissolution  of  alloys  in 
acids  indicate  breaks  at  the  same  points.  The  melting-point  curve 
shows  breaks  corresponding  with  32*6  per  cent.,  49  5  per  cent.,  and 
54*6  per  cent,  of  copper.  The  first  of  these  corresponds  with  the  alloy 
CuZn2,  the  second  with  CuZn,  the  third  with  mixed  crystals  of  CuZn 
and  Cu. 

The  breaks  in  the  curves  occur  with  alloys  containing  more  copper 
than  the  simple  compounds  CuZn2  and  CuZn  require.  It  is  suggested 
that  a  dissociation  equilibrium  exists  in  the  fused  alloy  between  the 
compound  and  its  components  Cu^Zn^  ^  ceCu-f-^/Zn,  and  that  the  free 
zinc  only  disappears  when  copper  is  present  in  a  certain  excess. 

E.  F.  A. 
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Anhydrous  Neodymium  Chloride.  Camille  Matignon  ( Compt . 
rend.,  1905,  140,  1637 — 1639.  Compare  Abstr.,  1901,  ii,  602,  and 
this  vol.,  ii,  391). — Neodymium  chloride,  unlike  samarium  chloride, 
is  not  attacked  by  hydrogen  even  at  1000°.  Chlorine,  phosphine,  and 
aluminium  phosphide  have  also  no  action  on  the  salt.  Oxygen  converts 
it  into  neodymium  oxychloride,  NdOCl,  which  crystallises  in  brilliant, 
mauve-tinted  lamellae  which  have  no  action  on  polarised  light  and 
probably  belong  to  the  cubic  system.  The  oxychloride  is  infusible  at 
1000°.  Hydrogen  iodide,  when  heated  with  neodymium  chloride, 
slowly  transforms  it  into  the  iodide ,  Ndlg.  This  is  black  and  fuses  to  a 
black  liquid,  which  at  a  higher  temperature  suddenly  becomes  trans¬ 
parent,  apparently  owing  to  the  formation  of  an  allotropic  modification. 
Neodymium  bromide,  prepared  by  the  action  of  hydrogen  bromide  on 
the  chloride  at  high  temperatures,  closely  resembles  the  latter  in  tint 
and  crystalline  form,  but  melts  to  a  dark  coloured  liquid.  Ammonia 
has  no  action  on  neodymium  chloride  at  the  atmospheric  temperature, 
but  forms  additive  compounds  when  heated  with  it.  When  acetylene 
is  heated  with  neodymium  chloride,  the  latter  is  unattacked,  but  the 
acetylene  polymerises,  and  carbon  is  deposited  in  a  form  having  a 
brilliant  reflecting  surface ;  this  carbon  is  not  graphitic.  T.  A.  H. 

Compounds  of  Aluminium  Chloride  with  Carbonyl  Chloride. 
E.  Baud  (Compt.  rend.,  1905,  140, 1688 — 1689). — Aluminium  chloride 
dissolves  in  liquid  carbonyl  chloride,  and  on  evaporation  of  the  solution 
at  the  ordinary  temperature  a  colourless  liquid  remains  which  solidifies 
at  --  2°  and  has  the  composition  2A1C13,5C0C12.  Its  dissociation 
tension  is  equal  to  760  mm.  at  30°.  By  removal  of  carbonyl  chloride, 
the  compound  2A1C18,3C0C12  is  formed;  this  has  a  dissociation 
tension  of  760  mm.  at  55°.  On  further  removal  of  carbonyl  chloride, 
the  compound  4A1C13,C0C12  is  obtained  in  the  form  of  silky  needles 
which  do  not  decompose  to  an  appreciable  extent  below  750°.  The  last 
two  compounds  are  formed  when  aluminium  chloride  is  distilled  in  a 
current  of  dry  carbonyl  chloride,  and  also  when  the  vapour  of 
aluminium  chloride  is  led  by  means  of  a  current  of  carbonic  oxide 
through  a  red-hot  tube.  These  two  compounds  are  present  in  com¬ 
mercial  aluminium  chloride.  To  purify  this,  it  should  be  sublimed 
fractionally  in  a  current  of  hydrogen  or  nitrogen.  H.  M.  D. 

Preparation  of  Binary  Metallic  Compounds  by  means  of 
Aluminium  Powder.  A.  Col ani  (Compt.  rend.,  1905,  141,  33 — 35. 
Compare  Matignon,  Abstr.,  1900,  ii,  482,  and  Fonzes-Diacon,  ibid., 
405). — An  intimate  mixture  of  the  oxide  of  the  metal  with  the  non- 
metallic  element  or  its  oxide  and  finely  powdered  aluminium  is  placed 
in  a  cnicible  lined  with  magnesia  and  the  mixture  is  inflamed  by  means 
of  a  magnesium  cartridge.  Where  difficultly  fusible  products  are 
expected,  it  is  advantageous  to  add  to  the  contents  a  mixture  of  cupric 
oxide  or  stannic  oxide  with  aluminium  powder,  as  these,  when  inflamed, 
produce  intense  heat. 

Sulphides  separate  with  difficulty  from  the  alumina  simultaneously 
formed.  Impure  specimens  of  manganese  and  iron  phosphides  were 
obtained,  as  also  specimens  of  uranium  arsenide  and  antimonide,  each 
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containing  some  alumina,  and  of  iron  silicide  and  a  mixture  of  iron 
borides.  T.  A.  H. 

Properties  of  Tin- Aluminium,  Bismuth -Aluminium,  and 
Magnesium- Aluminium  Alloys.  Hector  PLcheux  ( Compt .  rend., 
1905,  140,  1535 — 1536). — The  gas  evolved  by  the  thermochemical 
action  of  recently  filed  alloys  of  aluminium  with  tin,  bismuth,  or 
magnesium  on  water  (compare  Abstr.,  1904,  ii,  487,  564,  618)  consistg 
of  hydrogen  only,  the  oxygen  of  the  water  oxidising  the  aluminium  \ 
2  c.c,  of  the  alloy  SnAl3  produce  5 — 6  c.c.  of  hydrogen  in  20  minutes. 
A  solution  of  copper  sulphate  of  sp.  gr.  IT  is  readily  decomposed  by  the 
alloys  ;  the  alloy  SnAl3  evolves  5  c.c.  of  hydrogen  in  20  minutes,  the  alloy 
BiAl  three  times  that  quantity,  whilst  the  alloy  MgAl  causes  a  very 
rapid  decomposition.  The  alloys  ZnAl  or  PbAl,  which  have  no  action 
on  water,  decompose  copper  sulphate  solution  and  slowly  decompose 
zinc  sulphate  solution.  M.  A.  W. 

Constitution  and  Properties  of  Aluminium  Steels.  Leon 
Guillet  {Compt.  rend.,  1905,  141,  35 — 36). — Aluminium  has  but 
little  influence  on  the  mechanical  properties  of  steel  so  long  as  the 
amount  present  is  less  than  2  per  cent.  Up  to  15  per  cent.,  the 
aluminium  dissolves  in  the  iron  and  this  solution  does  not  dissolve 
carbon.  The  perlite  in  these  steels  is  compact  and  granular  (to  this  is 
due  the  brittleness  of  some  specimens)  and  is  not  converted  into 
martensite  by  tempering.  When  much  aluminium  is  present,  free 
martensite  may  occur  even  in  steels  containing  less  than  0*85  per  cent, 
of  carbon.  T.  A.  H. 

Reactions  in  the  Reduction  of  Iron.  Rudolf  Schenck  and 
W.  Heller  (Ber.,  1905,  38,  2132 — -3139.  Compare  Schenck  and 
Zimmermann,  Abstr.,  1903,  ii,  423,  and  Baur  and  Glaessner,  ibid., 
423). — When  carbon  monoxide  is  heated  with  metallic  iron,  the  pressure 
observed  after  equilibrium  is  attained  is  extremely  small  and  it  appears 
that  practically  all  the  gas  is  removed.  This  is  due  to  the  oxidation 
of  the  iron  and  the  deposition  of  the  carbon  in  the  solid  form.  As 
pure  carbon  monoxide  cannot  oxidise  iron,  it  is  assumed  that  the  iron 
reacts  in  two  distinct  ways  :  (1)  eatalytically,  decomposing  the  monoxide 
into  carbon  and  the  dioxide,  (2)  as  a  reducing  agent  on  the  dioxide,  pro¬ 
ducing  ferrous  oxide  and  carbon  monoxide.  These  two  reactions  proceed 
until  equilibrium  is  established  between  iron,  ferrous  oxide,  carbon,  and 
the  two  oxides  of  carbon. 

It  is  shown  that  the  partial  pressures  of  the  two  oxides  of  carbon 
and  also  the  sum  of  these  is  dependent  on  the  temperature  only  or  that 
for  each  temperature  there  is  a  definite  partial  pressure  for  each  oxide 
and  a  definite  total  pressure.  It  thus  follows  that  in  the  blast  furnace 
ferrous  oxide  will  only  be  reduced  by  carbon  monoxide  in  the  presence 
of  carbon  if  the  total  pressure  of  the  monoxide  and  dioxide  is  less  than 
the  pressure  of  the  total  equilibrium.  If,  on  the  other  hand,  the 
pressure  of  the  gas  mixture  at  the  given  temperature  is  greater,  then 
reoxidation  of  the  iron  occurs  and  deposition  of  carbon. 

The  pressures  for  the  total  equilibrium  for  temperatures  between 
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400°  and  800°  have  been  determined  by  two  methods.  (1)  Heating 
carbon  monoxide  with  finely  divided  iron  and  measuring  the  pressure 
when  equilibrium  is  attained.  (2)  Heating  ferrous  oxide  and  carbon 
in  a  vacuum  and  determining  the  pressure  at  fixed  temperatures.  The 
two  methods  give  concordant  results.  Some  of  the  numbers  are  :  468°, 
10*3  mm.  ;  620°,  81*5  mm. ;  728°,  438  mm.  ;  and  780°,  780  mm. 

Similar  experiments  have  been  conducted  with  manganese,  and  as  this 
is  much  more  readily  oxidised  than  iron  the  pressures  are  smaller  :  at 
1200°, P  =  10mm.;  at  1229°,  P  —  15*3.  The  application  of  these  principles 
to  the  metallurgy  of  iron  in  the  blast  furnace  is  discussed.  J.  J.  S. 

Basic  Ferric  Sulphate.  Albert  Recoura  ( Compt .  rend 1905, 140, 
1634 — 1637.  Compare  Abstr.,  1903,  ii,  599,  600). — When  ferric 
sulphate  is  dissolved  in  its  own  weight  of  water  and  the  solution  is 
shaken  up  with  four  or  five  times  its  volume  of  acetone  and  the  two 
liquids  are  then  allowed  to  remain  in  contact  during  two  days,  the  lower 
aqueous  layer  gradually  solidifies,  forming  a  whitish-brown,  voluminous, 
spongy  mass  of  basic  ferric  sulphate.  This  is  very  soluble  in  water  and 
when  allowed  to  dry  in  the  air  has  the  composition 

6[Fe2(0H)6,3H2S04],Fe2(0H)6, 

and  when  dried  at  120°,  6[Fe203,3H2S04],Fe203.  The  author  considers 
that  the  sulphuric  acid  shown  in  these  formulae  really  exists  in  the  salt 
(compare  Wyrouboff,  Abstr.,  1902,  ii,  565,  609).  T.  A.  H. 

Hydrolysis  of  Concentrated  Solutions  of  Ferric  Sulphate. 

Albert  Recoura  {Compt.  rend.,  1904,  140,  1685 — 1688). — When  the 
solution  obtained  by  dissolving  anhydrous  ferric  sulphate  in  its  own 
weight  of  water,  which  corresponds  with  the  composition 

Fe2(S04)3,22H20, 

is  left  in  a  closed  vessel  at  the  ordinary  temperature  for  several  days, 
a  yellowish-white  basic  salt  of  the  composition  6Fe2(S04)3,Fe203aq 
begins  to  separate  after  about  ten  days.  The  quantity  of  the  deposited 
salt  gradually  increases,  but  separation  is  not  complete  until  after  the 
expiration  of  several  weeks.  A  freshly  prepared  solution  begins  to 
deposit  the  basic  salt  at  once  if  a  little  of  this  is  brought  iu  contact  with 
the  solution.  From  a  solution  corresponding  with  the  composition 
Fe2(S04)3,15H20,  the  basic  salt  begins  to  separate  at  the  end  of 
24  hours,  whereas  a  solution  corresponding  with  Fe2(S04)3,28H20  can 
be  kept  for  years  without  any  basic  salt  being  deposited.  The  deposi¬ 
tion  is  also  found  to  be  more  rapid  at  20°  than  at  0°.  The  author 
supposes  that  the  solutions  originally  contain  basic  salt  in  a  soluble 
form  and  that  the  slow  deposition  is  largely  conditioned  by  the  gradual 
transformation  of  this  into  a  less  soluble  modification.  H.  M.  D. 

Constitution  and  Properties  of  Tin,  Titanium,  and  Cobalt 
Steels.  Leon  Guillet  {Compt.  rend.,  1905,  140,  1689 — 1691). — 
Steels  containing  0  5  per  cent,  of  tin  exhibit  the  same  structure  as 
ordinary  carbon  steels.  When  the  percentage  of  tin  is  between  5  and 
10,  white  patches  are  observed  surrounding  the  perlite.  The  tin 
apparently  dissolves  in  the  iron  and  separates  in  the  form  of  a  definite 
compound.  The  carbon  is  always  present  in  the  form  of  carbide  and 
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there  is  no  trace  of  graphite.  A  laminated  structure  is  observable 
if  more  than  1  per  cent,  of  tin  is  present,  and  such  steels  are 
extremely  hard  and  brittle.  Annealing  has  the  same  influence  as  on 
ordinary  steels,  and  tempering  only  gives  rise  to  martensite  at  those 
points  where  perlite  previously  existed. 

The  micrographic  examination  of  steels  containing  up  to  9  per  cent, 
of  titanium  shows  that  these  have  the  same  structure  as  ordinary 
steels  and  the  titanium  appears  to  dissolve  in  the  iron.  The  mechanical 
properties  are  in  general  but  slightly  altered,  although  the  breaking 
weight  of  steels  containing  0‘7  per  cent,  of  carbon  is  considerably  in¬ 
creased  by  the  presence  of  titanium.  The  effect  of  annealing  and 
tempering  is  similar  to  that  on  ordinary  steels. 

Steels  containing  up  to  60  per  cent,  of  cobalt  show  perlitic  structure, 
and  the  mechanical  properties  are  only  slightly  influenced  by  the  cobalt 
present.  H.  M.  D. 

Bromoaquotetra-ammine  Cobalt  Salts.  Alfred  Werner  and 
A.  Wolberg  (Ber.j  1905,  38,  2009 — 2013.  Compare  this  vol.,  ii, 
322). — When  2H20  is  replaced  in  hexa-amminecobalt  salts  by  2NHS, 
diaquotetra-ammine  cobalt  salts  are  formed  (Jorgensen).  The  bromo¬ 
aquotetra-ammine  cobalt  salts  now  described  by  the  authors  are  inter¬ 
mediate  in  structure  between  diaquotetra-ammine  salts  and  dibromo- 
tetra-ammine  salts,  one  molecule  of  water  and  one  atom  of  bromine 
being  directly  attached  to  the  cobalt  atom.  The  relationship  between 
those  salts  is  indicated  by  the  types  [(H20)2Co(NH3)4]Br3, 

[Br(H20)Co(NH3)4]Br2, 

and  |Br2Co(NH3)4]Br. 

Bromoaquotetra-ammine  cobalt  bromide ,  [Br(H20)Co(NH3)4]Br2,  pre¬ 
pared  by  warming  dibromotetra-ammine  cobalt  bromide  with  water  and 
a  little  hydrobromic  acid,  forms  brownish- violet  prisms,  the  solution  of 
which  in  cold  water  is  violet  and  in  Warm  water  pink.  The  corre¬ 
sponding  chloride  forms  violet  prisms,  the  solution  of  which  in  water  is 
violet.  It  crystallises  with  |H2t).  The  nitrate,  [Br(H20)Co(NH3)4]N03, 
prepared  by  digesting  the  bromide  with  a  mixture  of  nitric  acid  and 
water,  forms  reddish-violet  crystals ;  in  aqueous  solution,  it  is  quickly 
transformed  into  the  diaquonitrate.  The  sulphate, 

[Br(H20)Co(NH8)4]S04, 

separates  as  violet  crystals  from  a  solution  of  dibromotetra-ammine 
cobalt  sulphate  in  warm  water  on  the  addition  of  a  mixture  of  alcohol 
and  ether.  It  may  also  be  prepared  by  the  addition  of  a  mixture  of 
sulphuric  acid  and  alcohol  to  an  aqueous  solution  of  the  bromoaquotetra- 
ammine  bromide*  A.  McK. 

Alloys  of  Nickel  and  of  Cobalt  with  Iron.  W.  Guertler  and 
Gustav  Tammann  (Zeit.  anorg.  Ghem 1905,  45,  205 — 224). — The 
freezing  point  curves  for  both  nickel  and  cobalt  steels  and  the  curves 
of  magnetic  transformation  for  cobalt  steels  have  been  determined  and 
complete  equilibrium  diagrams  constructed.  The  cobalt  and  nickel 
steels  have  also  been  examined  microscopically.  A  resume  of  the 
properties  of  the  alloys  of  the  iron  group  is  given. 

The  freezing  point  curve  of  nickel-iron  alloys  consists  of  two 
branches,  of  which  one,  extending  from  100  to  35  per  cent,  of  nickel, 
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exhibits  a  well-marked  minimum.  The  freezing  point  curve  of  cobalt- 
iron  mixtures  also  consists  of  two  branches,  of  which  one,  extend¬ 
ing  from  100  to  5  per  cent,  of  cobalt,  is  at  the  same  level  as  the 
melting  point  of  cobalt  ;  an  addition  of  iron  has  no  appreciable 
influence  on  the  melting  point  of  cobalt.  During  the  crystallisation  of 
all  these  alloys,  the  crystals  have  the  same  composition  as  the  mother 
liquor. 

The  mixed  crystals  of  Co — Ni,  Co — Fe,  and  Xi — Fe,  which  separate 
from  fused  masses,  are  non-magnetic.  On  cooling,  they  are  transformed 
into  other  magnetic  varieties  of  crystals.  The  curves  which  express 
the  dependence  of  the  transformation  temperature  on  the  composition 
of  the  mixed  crystals  are  discontinuous  except  in  the  case  of  the 
Co — Ni  crystals;  on  the  transformation  curve  for  the  Ni— Fe 
crystals  there  is  one  break,  and  on  the  curve  for  the  Co — Fe  crystals 
three  breaks.  Hence  nickel  and  cobalt  must  be  considered  as  iso- 
morphous  at  temperatures  both  above  and  below  the  transformation 
curves  ;  two  series  (magnetic  and  non-magnetic)  of  nickel-iron  mixtures 
exist,  namely,  from  100  to  35  per  cent,  and  from  35  to  0  per  cent,  of 
nickel.  Two  series  of  non-magnetic  Co — Fe  crystals  and  four  series 
of  magnetic  crystals  may  be  prepared.  During  the  transformation  of 
non-magnetic  mixed  crystals  there  does  not  appear  to  be  any  change  in 
the  composition  of  the  crystals,  except  in  the  case  of  cobalt-iron 
crystals  containing  80  to  60  per  cent,  of  cobalt.  D.  H.  J. 

Constitution  of  Complex  Salts.  I.  Derivatives  of  the 
Sesquioxides.  Alexander  T.  Cameron  ( Proc .  Roy.  Soc.  Edin .,  1905, 
25,  722 — 737). — The  formulae  assigned  to  the  chromoxalates  by 
previous  investigators  is  discussed.  It  has  been  stated  by  Werner 
(Trans.,  1887,  51,  383  ;  1888,  53,  404)  that  definite  compounds  exist 
corresponding  with  the  formulae  K5NH4Cr2(C204)6,6H20  and 
KNH4Cr2(C2O4)4,10H2O,  and  on  this  ground  doubled  formulae  were 
assigned  by  him  to  the  alkali  chromoxalates. 

In  order  to  determine  whether  the  blue  complex  salt  corresponding 
with  the  first  type  is  a  definite  compound  or  an  isomorphous  mixture 
of  the  potassium  and  ammonium  salts,  the  author  prepared  a  series  of 
blue  chromoxalates  by  crystallisation  of  solutions  containing  potassium 
dichromate,  potassium  and  ammonium  hydrogen  oxalates,  and  oxalic 
acid  in  different  proportions.  The  percentage  of  ammonia  and  the 
sp.  gr.  of  the  crystals  was  determined.  On  plotting  the  specific  volume 
against  the  percentage  of  ammonia,  a  straight  line  is  obtained,  which 
result  supports  the  view  that  the  potassium  ammonium  chrom¬ 
oxalates  are  isomorphous  mixtures.  For  some  unexplained  reason,  the 
specific  volume  of  the  pure  potassium  salt  does  not  fall  on  the  straight 
line  passing  through  the  specific  volumes  of  the  mixtures. 

In  the  second  part  of  the  paper,  the  constitution  of  complex  salts  of 
dibasic  acids  of  the  type  H2X  and  of  metals  forming  oxides  of  the  type 
MsO„  is  considered.  The  complex  chromoxalates  are  taken  as  examples, 
these  being  regarded  as  derivatives  of  chromic  hydroxide  in  which 
the  hydroxyl  groups  are  substituted  by  half- saturated  oxalate  groups. 
Three  chief  types,  A,  B ,  and  (7,  are  distinguished  according  as  three, 
two,  or  one  hydroxyl  group  is  replaced. 
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Al,  Cr(C204K)3  ;  A 2,  C204[Cr(C204K)2]2 i 

Bl,  0H>Cr(C204K)2,  or  by  loss  of  water  0[Cr(C204K)2]2 ; 

B2,  H0*Cr(C204K)*C204H,  or  by  loss  of  water  C204!Cr,C204K ; 

B3,  C204[Cr(0H)*C204K]2 ; 

0,  Cr(0H)2*C204K,  or  by  loss  of  water  0ICr*C204K. 

The  types  A 2  and  B3  result  by  elimination  of  one  molecule  of 
potassium  oxalate  from  two  molecules  of  A\  and  Bl  respectively. 

The  author  shows  that  nearly  all  the  complex  derivatives  of  the 
sesquioxides  can  be  referred  to  one  or  other  of  these  types,  and  that 
monobasic  acids  can  replace  the  dibasic  acids  without  alteration  of  the 
type.  A  table  is  given  in  which  the  complex  compounds  yielded  by 
the  sesquioxide-forming  elements,  vanadium,  chromium,  manganese, 
iron,  cobalt,  aluminium,  thallium,  arsenic,  antimony,  and  bismuth,  with 
hydrochloric,  hydrofluoric,  hydrocyanic,  thiocyanic,  nitrous,  sulphuric, 
oxalic,  and  tartaric  acids,  are  represented  according  to  the  above  types. 

In  a  similar  manner,  it  is  shown  that  the  complex  chlorides,  fluorides, 
sulphates,  and  oxalates  of  the  quadrivalent  metals  tin,  thorium, 
titanium,  and  uranium  can  be  represented  as  derived  from  the  metallic 
hydroxides  according  to  types  in  which  four,  three,  and  two  hydroxyl 
groups  respectively  are  substituted. 

Certain  compounds  cannot  be  represented  according  to  the  types 
enumerated.  Such  are  the  aluminium  oxalates  prepared  by  Kosenheim 
and  Cohn  (Abstr.,  1896,  i,  278),  which  correspond  with  the  formula 
0H’A12(C204M)5,  and*the  amorphous  sulphochromosulphates  of  Kecoura 
(Abstr.,  1899,  ii,  226).  H.  M.  D. 

So-called  Solid  Solutions  of  Indifferent  Gases  in  Uranium 
Oxides.  Carl  Friedheim  ( Ber .,  1905,  38,  2352 — 2359.  Com¬ 
pare  Kohlschiitter  and  Yogdt,  this  vol.,  ii,  394).— It  is  sug¬ 
gested  that  the  product  obtained  by  heating  hydroxylamine  uranate 
at  125°  is  not  a  solid  solution  of  nitrogen  and  nitrous  oxide 
in  uranic  acid,  but  that  the  decomposition  proceeds  as  follows : 

CJ02(0*NH3*0H)2  — >-  Hydroxylamine  uranate  is 

3  ^ 

known  to  behave  as  an  acid,  and  the  compound  obtained  by  the  action 
of  heat  may  be  regarded  as  an  anhydride,  so  that  the  residue  after 
heating  consists  of  this  anhydride  mixed  with  a  certain  amount  of 
uranic  acid.  The  action  of  acids  (H2S04)  on  the  anhydride  is  to  yield 
uranyl  sulphate  and  (H0*NH3)20.  This  latter  loses  water,  yielding 
the  anhydride  of  hydroxylamine,  (NH2)20,  which  immediately  de¬ 
composes  into  nitrogen,  nitrous  oxide,  ammonia,  hydrogen,  and  water. 
Kohlschiitter  and  Vogdt  state  that  hydrogen  is  not  evolved ;  it  is 
probably  used  up  in  reducing  the  uranium  trioxide.  The  amounts  of 
nitrogen,  nitrous  oxide,  and  ammonia  agree  roughly  with  those 
required  by  above  reactions.  J.  J.  S. 

Lithium  Uranyl  Sulphate  and  Magnesium  Ur  any  1  Sulphate. 

William  Oechsner  de  Coninck  and  Chauvenet  {Bull.  Acad.roy.  Belg., 
1905,  151 — 152,  182). — Lithium  uranyl  sutyhate,  prepared  by  crys¬ 
tallisation  from  aqueous  solutions  containing  molecular  proportions 
of  the  two  sulphates,  has  the  formula  Li2SG4,  U02S04,4H20,  and  closely 
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resembles  the  analogous  salts  already  described  (this  vol.,  ii,  254-,  394, 
398). 

By  an  analogous  method,  a  magnesium  uranyl  sulphate  of  the 
formula  MgS04,U02S04,5H20  was  prepared.  T.  A.  H. 

Zirconium  Sulphates.  Otto  Hauser  (Zeit.  anorg.  Chem.,  1905, 
45,  185 — 204). — Normal  anhydrous  zirconium  sulphate,  Zt(S04)2,  is 
dissolved  in  large  quantity  by  water  ;  the  solution  is  accompanied  by 
great  development  of  heat,  due  chiefly  to  the  formation  of  the  hydrated 
salt,  Zr(S04)2,4H20.  Sufficiently  concentrated  solutions  can  be  pre¬ 
served  unchanged,  but  at  a  certain  degree  of  dilution  there  is  a 
separation  of  the  basic  salt,  4Zr02,3S03,14H20.  The  dilution 
required  to  produce  precipitation  of  the  basic  salt  increases  with  rising 
temperature.  The  velocity  of  the  reaction  is  very  small,  and 
diminishes  rapidly  with  fall  of  temperature.  Temperatures  in  the 
neighbourhood  of  40°  are  best  suited  to  the  study  of  the  reaction. 

D.  H.  J. 

Preparation  and  Properties  of  Thorium  Chloride  and 
Bromide.  Henri  Moissant  and  Martinsen  (Compt.  rend.,  1905,  140, 
1510 — 1515,  Compare  Berzelius,  Ann.  Phys .  Chem.,  1829,  16,  385  ; 
Chydenius,  Annalen ,  1863,  127,  33;  Troost,  Abstr.,  1885,  1113  ; 
Kriiss  and  Nilson,  Abstr.,  1887,  704;  Moissan  and  Etard,  Abstr., 
1896,  ii,  422;  Matignon  and  Del6pine,  Abstr.,  1902,  ii,  106). — The 
authors  have  prepared  thorium  chloride,  ThCl4,  in  the  form  of 
colourless  crystals  by  the  action  of  chlorine  on  thorium  carbide  at  a 
high  temperature,  but  although  the  reaction  was  conducted  in  a 
special  apparatus  free  from  air  and  moisture,  the  product  contained 
traces  of  the  oxychloride  due  to  the  action  of  the  thorium  chloride  on 
the  porcelain  tubes.  Thorium  chloride  is  only  feebly  radioactive, 
dissolves  readily  in  water,  and  from  the  saturated  solution  crystals  of 
the  hydrate,  ThCl4,8H20,  are  obtained  (compare  Cleve,  Abstr.,  1874, 
234)  ;  it  is  soluble  also  in  alcohol  or  aqueous  ether,  but  insoluble  in 
benzene,  toluene,  turpentine,  chloroform,  or  carbon  disulphide,  has  a 
sp.  gr.  4*59,  sublimes  at  720 — 750°,  and  melts  at  820°.  Thorium 
chloride  is  readily  decomposed  by  fluorine,  3uelds  the  oxide  when 
heated  to  redness  in  a  current  of  oxygen,  a  mixture  of  the  sulphide 
and  oxysulphide  when  heated  in  a  current  of  sulphur  vapour  and 
hydrogen,  the  selenide  and  phosphide  being  similarly  obtained.  By 
the  action  of  liquid  ammonia  (Matthews,  Abstr.,  1890,  295),  it  is 
converted  into  a  sparingly  soluble  ammoniacal  thorium  chloride. 
Thorium  bromide  (Troost  and  Ouvrard,  Ann.  chim.  phys.,  1889,  [vi], 
17,  227),  prepared  in  the  form  of  transparent  crystals  by  the  action  of 
bromine  vapour  on  the  flux  obtained  by  fusing  a  mixture  of  thoria  and 
carbon  in  the  electric  furnace,  is  unstable  in  the  light,  has  a  sp.  gr. 
5 '62,  that  of  the  fused  salt  being  5 ’6 7,  sublimes  at  710°,  and  boils  at 
725° ;  it  dissolves  in  water  to  form  the  hydrate,  ThBr4,8H20,  from  which 
the  oxybromide,  ThOBr2,  is  obtained  by  boiling  with  water  in  the 
presence  of  air,  and  subsequently  drying  at  160°;  it  behaves  similarly 
to  the  chloride  towards  oxygen,  sulphur,  selenium,  phosphorus,  or 
liquid  ammonia.  M.  A.  W, 
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So-called  Explosive  Antimony.  III.  Ernst  Cohen  and  Th. 
Strengers  (Zeit.  physikal.  Chem .,  1.05,  52,  129 — 170.  Compare 
Abstr.,  1904,  ii,  345  ;  this  vol.,  ii,  170). — The  authors  have  determined 
the  heat  produced  by  acting  on  a  known  weight  of  (1)  ordinary 
antimony,  (2)  non-explosive  electrolytic  antimony,  (3)  explosive 
antimony,  or  (4)  exploded  antimony,  with  a  carbon  disulphide  solution 
of  bromine.  The  results  show  that  explosive  antimony  is  to  be 
regarded  as  a  solid  solution  of  antimony  trichloride,  tribromide,  or 
tri-iodide  in  a  metastable  form  of  the  metal,  referred  to  as  a-antimony. 
The  explosion  is  the  transformation  of  this  a-antimony  into  ordinary 
antimony,  and  the  heat  of  transformation  amounts  to  about  20  cal. 
per  gram.  Exploded  antimony  and  non-explosive  electrolytic  antimony 
are  simply  solid  solutions  of  the  trichloride,  tribromide,  or  tri-iodide 
in  ordinary  antimony.  The  a-antimony  is  to  be  regarded  as  a  mono¬ 
tropic  form,  for  it  has  been  observed  that  a  solution  which  ordinarily 
deposits  explosive  antimony  on  electrolysis  will  deposit  the  stable 
form  if  the  latter  acts  as  cathode  in  the  solution. 

The  foregoing  interpretation  furnishes  an  adequate  explanation  of 
the  observations  of  earlier  workers.  J.  C.  P. 

Gold  in  Sea  Water.  P.  de  Wilde  (Arch.  Sci.  phys .  nat .,  1905, 
[iv],  19,  559 — 580). — The  presence  of  gold  in  sea  water,  observed  from 
time  to  time  by  various  authors  (for  example,  M.  E.  Sonstadt,  Chem.  News , 
1872,  26,  159,  and  A.  Liversidge,  J.  Roy.  Soc.  New  South  Wales ,  1895, 
29,  335  ;  also  J.  Soc.  Chem.  Ind . ,  1897,  242),  is  attributed  to  the 
denudation  of  auriferous  rocks,  the  gold  in  a  very  fine  state  of  division 
being  carried  by  the  rivers  down  to  the  sea,  where  it  goes  into  solution 
probably  as  bromide  or  iodide.  After  describing  the  methods  employed 
by  Sonstadt  and  Liversidge  for  the  extraction  of  gold  from  sea  water, 
the  author  gives  an  account  of  his  own  process  (Belgian  Patent 
No.  156,558),  which  consists  in  treating  one  ton  of  sea  water  with 
4  or  5  c.c.  of  a  concentrated  acid  solution  of  stannous  chloride,  where¬ 
by  the  gold  is  converted  into  “Purple  of  Cassius.”  On  the  addition 
of  half  a  kilo,  of  slaked  lime,  any  excess  of  tin  as  well  as  the 
magnesium  salts  present  in  the  water  are  precipitated  as  hydroxides, 
and  in  sinking  to  the  bottom  of  the  ve-sel  carry  with  them  all  the 
purple  of  Cassius.  The  gold  may  be  obtained  from  these  hydroxides 
by  extraction  with  very  dilute  potassium  cyanide  (J  per  mil.),  and 
then  treating  the  solution  so  obtained  by  one  of  the  known  methods, 
such  as  metallic  zinc,  &c.  Sea  water  from  the  Channel  and  Mediter¬ 
ranean  treated  in  this  way  was  found  to  contain  no  gold,  whereas 
water  from  the  Atlantic  and  from  the  mother  liquors  of  the  Salin  de 
Bassuen,  near  Marseilles,  yielded  traces  of  that  metal.  P.  H. 

Alloys  of  Gold  and  Nickel.  M.  Levin  (Zeit.  anorg.  Chem.,  1905, 
45,  238 — 242). — By  Tammann’s  methods,  a  fusion  diagram  has  been 
worked  out  for  gold-nickel  alloys ;  it  gives  no  evidence  of  the  existence 
of  a  definite  compound.  The  cooling  curves  of  alloys  containing  from 
5 — 20  per  cent,  and  from  50 — 70  per  cent,  of  nickel  show  clearly  the 
existence  of  a  crystallisation  interval,  and  with  alloys  containing  40  per 
cent,  of  nickel  there  is  a  eutectic  horizon  at  a  temperature  of  950°. 
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The  fact  that  the  eutectic  horizon  is  well  marked  only  with  alloys  con¬ 
taining  40  per  cent,  of  nickel,  whilst  the  cooling  curves  of  other  alloys 
of  the  series  show  only  a  “  break  ”  at  the  same  temperature,  makes  it 
probable  that  we  have  to  do  with  the  solidification  of  two  series  of 
mixed  crystals  rather  than  with  a  simple  eutectic  crystallisation  of  the 
pure  metals.  This  is  confirmed  by  the  microscopic  examination  of  the 
alloys.  Alloys  with  from  20 — -90  per  cent,  of  nickel  show  clearly  two 
contiguous  structural  elements,  of  which  one  is  easily,  the  other  slowly, 
attacked  by  nitric  acid.  Alloys  with  from  5 — 10  per  cent,  of  nickel 
are  mostly  homogeneous. 

The  transformation  point  of  the  nickel-gold  alloys  lies  very  near  the 
transformation  temperature  (323°)  of  pure  nickel,  that  is,  the  trans¬ 
formation  temperature  of  nickel  is  independent  of  the  percentage  of 
gold  alloyed  with  the  nickel.  D.  H.  J. 

Colloidal  Metals  of  the  Platinum  Series.  II.  Alexander 
Gutbier  and  Gustav  Hofmeier  (J.  pr.  Chem .,  1905,  [ii],  71,  452 — 458. 
Compare  this  vol.,  ii,  396). — Colloidal  rhodium  can  be  prepared  only 
from  pure  rhodium  salts,  as  the  presence  of  even  traces  of  impurity 
prevents  the  formation  of  the  hydrosol.  An  unstable  liquid  hydrosol 
is  formed  by  reducing  rhodium  chloride  in  dilute  solution  (1  :  1000  aq.) 
by  addition  of  a  few  drops  of  a  very  dilute  solution  of  hydrazine 
hydrate  (1  :  2000  aq.).  In  the  presence  of  1  per  cent,  of  gum  arabic 
the  hydrosol  is  stable,  can  be  concentrated  to  a  certain  extent  over  the 
water-bath,  and  on  evaporation  over  sulphuric  acid  in  a  vacuum  yields 
the  dark  brown,  solid  hydrosol,  which  contains  99 ‘4  per  cent,  of 
rhodium  and  is  almost  completely  soluble  in  warm  water. 

A  stable  liquid  hydrosol  of  ruthenium  hydroxide  is  obtained  by 
reduction  of  the  double  salt,  Ru2C16,4KC1,  by  hydrazine  hydrate  in 
presence  of  gum  arabic,  whilst  reduction  of  potassium  ruthenate  leads 
to  the  formation  of  a  mixed  liquid  hydrosol  of  ruthenium  and  ruthenium 
hydroxide.  The  precipitate  obtained  from  this  on  addition  of  ammonium 
chloride  contained  in  one  case  89 '9 2  and  in  another  99*84  per  cent,  of 
ruthenium. 

The  liquid  hydrosol  of  osmium,  obtained  by  reduction  of  potassium 
osmate  by  hydrazine  hydrate  in  gum  arabic  solution,  cannot  be 
obtained  free  from  oxygen  (compare  Paal  and  Amberger,  Abstr.,  1904, 
ii,  180);  on  warming  with  a  few  drops  of  concentrated  hydrochloric 
acid,  a  metallic  precipitation  is  obtained,  but  the  mother  liquor  contains 
osmium  chloride ;  the  precipitate  obtained  on  addition  of  ammonium 
chloride  contained  95*44  per  cent,  of  osmium.  The  solid  hydrosol  of 
osmium,  obtained  by  evaporation  over  the  water-bath  and  finally  over 
sulphuric  acid  in  a  vacuum,  is  almost  completely  soluble  in  warm 
water. 

The  liquid  hydrosols  of  rhodium,  ruthenium,  and  osmium  are  decom¬ 
posed  when  shaken  with  barium  sulphate  or  with  animal  charcoal. 

G.  Y. 

Rendering  Active  of  Hydrogen  by  Colloidal  Palladium. 

Carl  Paal  and  Conrad  Amberger  ( Ber .,  1905,  38,  2414). — In  the 
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previous  experiments  (this  vol.,  ii,  397),  the  hydrogen  was  passed 
through  the  aqueous  alcoholic  solution  of  nitrobenzene  for  three  hours. 

J.  J.  S. 

Halogen  Derivatives  of  Palladium.  Alexander  Gutbier  and 
A.  Krell  (Ber.,  1905,  38,  2385 — 2389.  Compare  Wilm,  Abstr.,  1880, 
854  j  Kane,  Phil.  Trans.,  1842,  i,  276). — Ammonium  palladichloride 
has  the  formula  (NH4)2PdCl6.  The  following  new  compounds  have 
been  prepared  :  ammonium  palladochloride ,  (NH4)2PdCl4,  yellowish- 
green  needles  dissolving  in  water  to  a  dark  red  solution ;  caesium 
palladochloride ,  pale  brown  needles  '  ccesium  palladichloride ,  Cs2PdCl(i ; 
rubidium  palladochloride,  Rb2PdCl4 ;  rubidium  palladichloride,  Rb2PdCl6; 
ammonium  palladobromide ,  reddish-brown  needles  ;  ammonium  palladi- 
bromide ,  black  octahedra ;  ccesium  palladobromide ,  reddish-brown 
needles ;  caesium  pcdladibromide,  black  octahedra ;  rubidium  pallado¬ 
bromide,  brownish-red  needles  ;  rubidium  palladibromide  and  potassium 
palladibromide,  black  octahedra. 

The  palladous  compounds  crystallise  from  aqueous  solutions,  and  on 
treatment  with  bromine  vapour  give  the  palladic  compounds,  which 
are  sparingly  soluble.  All  the  compounds  when  carefully  heated  in  a 
current  of  hydrogen  yield  metallic  palladium.  J.  J.  S. 

Compounds  of  Ruthenium  with  Oxygen.  Alexander  Gutbier 
and  F.  Ransohoff  (Zeit.  ctnorg.  Ghem .,  1905,  45,  243 — 261). — The 
tetroxide,  Ru04,  is  easily  obtained,  but  efforts  to  obtain  by  Claus’ 
method  ruthenium  monoxide,  RuO,  or  his  sesquioxide,  Ru203,  in  a 
pure  condition  failed,  as  did  likewise  attempts  to  prepare  Joly’s 
hydroxide,  Ru(0H)4,3H20,  and  Debray  and  Joly’s  oxides,  Ru205 
and  Ru409.  Finely  divided  ruthenium  when  heated  in  the  air 
takes  up  about  27  per  cent,  of  oxygen  and  yields  apparently  a 
mixture  of  ruthenium  dioxide  and  ruthenium.  By  adding  potass¬ 
ium  hydroxide  to  a  solution  of  ruthenium  sesquichloride,  ruthen¬ 
ium  sesquihydroxide,  Bu2(OH)6,  is  thrown  down  as  a  finely 
divided,  dark  brown,  amorphous  precipitate  which  can  be  dried  over 
sulphuric  acid,  and  when  heated  gives  ruthenium  sesquioxide,  Ru203, 
as  an  intermediate  product.  The  precipitate  formed  by  neutralising 
an  alkali  ruthenate  with  nitric  acid  is  neither  pure  Ru2(OH)r>,  as 
assumed  by  Claus,  nor  Ru205,2H20,  as  assumed  by  Debray  and  Joly, 
but  a  mixture  of  ruthenium  sesquihydroxide  with  another  anhydrous 
oxide.  A  mixed  product  is  also  obtained  by  reducing  an  alkali 
ruthenate  with  alcohol.  Ruthenium  dioxide,  Ru02,  sublimes  in  small 
quantity  on  heating  ruthenium  in  a  stream  of  oxygen  and  is  obtained 
quantitatively  in  the  form  of  blue  plates  easily  reducible  by  hydrogen 
by  igniting  ruthenium  sulphate  till  the  weight  is  constant. 


D.  H.  J. 
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The  Natural  Iron-nickel  Alloy,  Awaruite.  George  S. 
Jamieson  ( Amer .  J.  Sci.,  1905,  [iv],  19,  413 — 415). — Thin  sections  of 
water-worn  pebbles  of  “  josephinite,”  from  Josephine  Co.,  Oregon, 
showed  that  the  alloy  is  of  a  spongy  nature,  binding  together  and 
enclosing  particles  of  serpentine.  Deducting  24  15  per  cent,  of  in¬ 
soluble  silicate,  the  composition  of  the  alloy  is  given  under  J.  Analysis 
II  is  of  a  similar  alloy  from  Smith  River,  Del  Norte  Co.,  California  ; 
this  is  a  metallic  sand  with  the  grains  of  very  uniform  size  (0T5  mm. 
diam.),  obtained  from  gold-washings;  mixed  with  it  are  magnetite  and 
a  very  little  chromite  (9*45  per  cent,  deducted  from  the  analysis). 

Fe.  Ni.  Co.  Cu.  P.  S.  Sp.  gr. 

I.  25*24  74-17  0*46  —  0*04  0*09  — 

II.  21*45  76*60  1*19  0*66  0*04  0*06  7*85 

III.  31*02  67*63  0*70  nil  (“  Awaruite,”  New  Zealand ;  W.  Skey,  1885.) 

v  -  J 

IV.  26*60  75*20  nil  (Piedmont ;  A.  Sella,  1891.) 

V,  27*41  71*35  0*65  0*59  (**  Josephinite,”  Oregon;  W,  H.  Melville,  1892.) 

VI,  22*30  76*48  nil  1*22  (“  Souesite/’  British  Columbia;  G,  C.  Hoffman, 

this  vol.,  ii,  328.) 

Previous  analyses  of  terrestrial  iron-nickel  alloys  are  quoted 
above  under  III — VI ;  these  are  seen  to  have  a  certain  uniformity  in 
composition,  though  there  seems  to  be  no  definite  compound  of  iron 
and  nickel  (FeNi3  corresponds  with  Fe  24*0,  Ni  76*0,  and  FeNi2  with 
Fe  32*2,  Ni  67*8  per  cent.).  The  use  of  several  distinct  names  is  thus 
superfluous,  and  it  is  suggested  that  the  earliest  name,  awaruite, 
should  alone  be  used.  The  occurrence  of  the  alloy  with  serpentine 
and  chromite  suggests  that  it  has  separated  from  a  basic  peridotite 
magma,  and  the  fact  that  it  is  found  as  a  heavy  constituent  in  river 
sands  shows  that  it  is  little  liable  to  alteration  by  oxidation. 

L.  J.  S. 

Presence  of  Chromium  and  Vanadium  in  Coal  from  Liege. 

Armand  J orissen  [Bull.  Acad.  roy.  Belg 1905,  178 — 181). — In 
addition  to  the  elements  already  observed  in  the  soot  produced  by  the 
combustion  of  coal  from  the  deposits  in  the  neighbourhood  of  Lie'ge 
(Abstr.,  1897,  ii,  265,  and  1903,  ii,  149),  the  author  has  now  found 
chromium  and  vanadium.  These  elements  also  occur  in  the  shales 
associated  with  this  coal,  and  may  be  detected  by  the  same  methods 
in  the  red  ash  left  on  complete  combustion  of  these.  T.  A.  H. 

Minerals  [Tengerite  ?  &c.]  from  Llano  County,  Texas. 
William  E.  Hidden  {Amer.  J.  Sci.,  1905,  [iv],  19,  425 — 433). — 
The  quarry  at  the  noted  gadolinite  locality  on  “  Barringer  Hill,”  in 
Llano  Co.,  has  recently  been  opened  up  again  for  the  purpose  of 
obtaining  a  supply  of  minerals  rich  in  yttrium  and  erbium,  which  are 
used  in  the  construction  of  the  Nernst  lamp.  Masses  of  gadolinite 
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and  allanite  of  over  300  pounds  weight  and  an  eighteen-pound  mass 
of  yttrialite  were  found,  also  enormous  crystals,  over  four  feet  across, 
of  quartz,  felspar,  and  mica.  Other  minerals  containing  rare  elements 
found  at  the  locality  include  nivenite,  mackintoshite,  thoro-gummite, 
fergusonite,  cyrtolite,  and  rowlandite;  a  preliminary  account  of  the 
radioactive  properties  of  these  is  given.  A  white  mineral  occurring 
in  small  amount  as  semiglobular  or  flattened  concretions  in  cracks  and 
fissures  in  the  gadolinite  was  analysed  by  W.  F.  Hillebrand  with  the 
following  results,  from  which  it  appears  that  the  substance  may  be 
tengerite,  or  possibly  tengerite  mixed  with  a  new  beryllium  mineral ; 
the  occurrence  of  beryllium  as  carbonate  is  new. 

Y203  Ce203 

group  group 
(mol.wt.  (mol,  wt, 

226),  335).  Fe203.  BeO. 

40*8  7'0  4:0  9’7 

L.  J.  S. 


h2o 


h2o 


C02.  (>105°).  ( <  105°).  Si02, 
19-6  14*1  3*2  0*4 


MgO, 

Aik. 

loss, 

1*2 


Total, 

100*0 


Occurrence  of  Redonda  Phosphate  in  Martinique.  Alfred 
Lacroix  ( Chem .  Centr.,  1905,  i,  1613;  from  Bull,  Soc.  franq.  Min.,  28, 
13 — 16). — The  andesite  conglomerate  which  occurs  in  the  island  of 
La  Perle,  on  the  N.E.  coast  of  Martinique,  is  covered  with  a  crust 
of  brown  phosphate,  which  is  in  places  7  to  8  cm.  thick.  The  zonal 
structure  of  the  andesite  still  remains,  but  the  magnetite  has  com¬ 
pletely  disappeared.  Analysis  of  the  phosphate  by  Arsandaux  gave  : 

Al203,Fe203.  OaO.  MgO.  P205.  H30. 

34*20  trace  trace  41*20  24*50 

The  formation  of  the  same  phosphate  from  different  minerals  is 
remarkable.  In  Martinique,  it  is  a  decomposition  product  of  hyper- 
sthene-andesite  ;  at  Chipperton,  a  product  of  trachyte ;  at  Conn6table, 
of  gneiss  and  diabase  ;  and  at  Redonda,  of  corallite.  E.  W,  W. 

Janosite,  a  New  Hydrated  Normal  Ferric  Sulphate.  Hugo 
Bockh  and  Kolman  Emszt  ( Foldtani  Kozlony ,  Budapest ,  1905,  35, 
76 — 78,  139 — 142). — The  new  mineral  occurs  as  a  greenish-yellow, 
powdery  efflorescence  on  graphitic  schist  in  the  iron  mine  at  Yashegy, 
Comitat  Gomor,  Hungary,  where  it  has  resulted  by  the  decomposition 
of  iron-pyrites.  Under  the  microscope,  it  is  seen  to  consist  of  minute, 
orthorhombic  plates,  which  have  a  perfect  basal  cleavage  and  distinct 
prismatic  cleavages;  the  acute  negative  bisectrix  is  normal  to  the  basal 
plane,  and  the  crystals  are  markedly  pleochroic.  Hardness,  2 — 2^  ; 
sp.  gr.  2 '5 10 — 2*548.  The  substance  is  soluble  in  water.  The  follow¬ 
ing  analysis  agrees  with  the  formula  Fe3(S04)3,9H20  : 

Fe.  Al.  S04.  HoO  (250°).  Total.  H20  (100°).  HaO  (150°). 

20*653  trace  50*715  28*503  99*871  13*519  20*081 

The  new  mineral  is  thus  dimorphous  with  the  rhombohedral  eoquim- 
bite  ;  it  is  also  near  to  quenstedtite,  [Fe2(SO4)3,10H2O],  in  composi¬ 
tion,  but  differs  from  this  in  specific  gravity,  colour,  &c.  L.  J.  S. 
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Epidote  from  Inverness-shire.  Herbert  Henry  Thomas  (Min. 
Mag.,  1905,  14,  109 — 114). — A  band  composed  largely  of  epidote, 
together  with  garnet,  quartz,  and  actinolite,  occurs  in  gneiss  near 
Barrisdale.  The  crystals  of  epidote  are  dark  grey  to  greyish-brown  in 
colour,  and  measure  up  to  six  inches  in  length.  Complete  crystallo¬ 
graphic  and  optical  determinations  were  made,  together  with  the 
following  analysis  by  W.  Pollard  ; 

Si02.  A1203.  Fc203.  FeO.  CaO.  H20.  Total.*  Sp.  gr. 

39*02  28*64  6*81  0*34  23*73  1  *76  100*30  3*37 

*  Also  traces  of  Ti02,  MnO,  MgO. 

In  its  low  percentage  of  ferric  iron,  this  epidote  closely  resembles 
that  from  Huntington,  in  Massachusetts,  described  by  E.  H.  Forbes 
(Abstr.,  1896,  ii,  371) ;  and,  as  there  pointed  out,  the  refractive  indices 
of  the  mineral  vary  with  the  amount  of  ferric  iron,  as  shown  in  the 
following  table  : 


2Y 

Fe203. 

a. 

7* 

y  —  a. 

over  a. 

Untersulzbachthal 

14*0 

1*7305 

1*7540 

1-7677 

0*0372 

73°39' 

Zillerthal  . 

6*97 

1*720 

1-7245 

1*7344 

0*0144 

87  46 

Inverness-shire  ... 

6*81 

1*714 

1*7196 

1*725 

0*011 

89  35 

Huntington  . 

5-67 

1*714 

1*716 

1*724 

0*010 

90  32 

L.  J.  S. 

Occurrence  of  Tantalum  and  Niobium.  Johannes  Schilling 
(Zeit.  angew.  Che-m .,  1905,  18,  883 — 901 ). — All  analyses  previously 
published  of  minerals  containing  tantalum  have  been  collected.  The 
sp.  gr.  percentage  of  tantalum  and  niobium,  the  localities  in  which  the 
minerals  occur,  and  references  to  the  literature  are  tabulated.  Ac¬ 
cording  to  the  author,  large  deposits  of  tantalum  minerals  are  widely 
distributed,  and  as  regards  the  extent  of  its  occurrence  in  nature, 
there  is  nothing  to  prevent  the  commercial  application  of  the  metal. 

H.  M.  D. 

Meteorites  of  Hvittis  and  Marjalahti.  Leonard  H.  Borgstrom 
(Chem.  Centr .,  1905,  i,  1667  ;  from  Bull.  Com.  Geol .  Finlande ,  1903, 
No.  14,  1 — 80). —  Hvittis. — This  meteoric  stone  was  observed  to  fall 
at  Hvittis,  in  Finland,  on  October  21,  1901  ;  it  weighed  14*05  kilos., 
and  buried  itself  50 — 60  cm.  in  the  ground.  The  mineralogical  com¬ 
position  is  calculated  from  analysis  I  as:  enstatite,  59*01  ;  oligoclase, 
9*86  ;  nickel-iron,  21*50 ;  oldhamite,  0*86  ;  daubreelite,  0*57  ;  troilite, 
7*31  ;  nickel-iron  phosphide,  0*50;  chromite,  0*32.  The  enstatite  has 
the  composition  given  under  II ;  the  oligoclase  (Ab4An)  gave  III. 
Graphite,  glass,  and  an  undetermined  mineral  are  also  present  in  small 
amounts.  Under  the  microscope,  the  stone  is  seen  to  consist  of  a 
ground  mass  of  crystallised  silicates,  embedded  in  which  are  irregularly 
bounded  masses  of  sulphides  and  metals,  as  well  as  a  few  chondrules. 

Marjalahti. — This  was  seen  to  fall  at  Marjalahti,  in  Finland,  on 
June  1,  1902.  The  total  weight  is  44*8  kilos.,  and  the  largest  mass 
weighs  22*7  kilos.  It  belongs  to  the  pallasite  type,  consisting 
mainly  of  nickel-iron  and  olivine,  together  with  a  little  troilite  and 
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schreibersite.  The  nickel-iron  contains  :  Fe,  92*28  ;  Ni,  7*13  ;  Co,  0*42 
per  cent.  The  olivine,  which  forms  about  20  per  cent,  of  the  mass,  has 
the  composition  given  under  TV ;  the  non-magnetic  troilite  contains  : 
Fe,  63*6  ;  S,  36*4  per  cent.  The  composition  of  the  schreibersite  is 
given  under  V.  It  is  pointed  out  that  the  phosphide,  Fe2NiP,  is  of 
the  most  frequent  occurrence,  although  there  may  be  isomorphous 
mixtures  of  Fe3P  and  Ni3P,  with  small  amount  of  Co3P» 

Si02.  Fe.  FeO.  Ni.  Co  A1203.  Cr203.Ca0.  MgO.  K20.  Na20.  P.  Sp.gr. 

T.  41*53  24*66  0*34  1*96  0*07  1*55  0*57  1*41  23*23  0*32  1*26  0*08*  — 

II.  59*05  —  0*90  —  —  1*09  —  0*98  37*10  0*47  0*68  —  3*217 

III.  63*5  —  —  —  — -  22*2  —  4*0  —  1*1  9*2  —  2*60— 2*65 

IV.  40*26  —  11*86  —  —  —  0*12  —  47*26  0*05  0*21  —  3*38 

V.  —  55*15  —  29*15  0*21  —  —  _  — -  —  —  14*93  7*278 

*  Also  S,  3*30. 

Separation  of  Iron  from  Nickel  and  Cobalt  by  means  of  Formic  Acid. 
— This  separation  is  necessary  in  every  meteorite  analysis,  but  there  is 
no  really  good  method.  Ammonium  formate  solution  is  prepared  by 
adding  ammonia  to  formic  acid  solution  until  it  is  neutral  or  only 
slightly  acid.  This  is  added  to  the  neutralised  iron  solution  and  the 
mixture  quickly  brought  up  to  boiling  ;  it  is  then  transferred  to  a  dish 
with  hot  water  and  kept  up  to  the  boiling  point ;  in  a  few  minutes  the 
precipitation  is  complete  ;  the  precipitate  is  washed  with  hot  water 
and  is  then  filtered,  the  filtration  taking  place  much  more  readily  than 
in  other  methods.  In  the  first  precipitation,  the  iron  precipitate  con¬ 
tains  only  4*35  per  cent,  of  the  nickel  and  cobalt,  and  in  the  second  it 
is  quite  free  from  these  elements.  L.  J.  S. 

Italian  Terrestrial  Emanations.  II.  Gases  from  Vesuvius, 
the  Flegrei  Plains,  the  Albule  Waters  of  Tivoli,  and  the 
Springs  of  Viterbo,  Pergine,  and  Salsomaggiore,  Raffaelo 
Nasini,  Francesco  Anderlini,  and  Roberto  Salvadori  ( Memor .  R . 
Accad .  Lincei,  1904,  [v],  5,  25 — 82.  Compare  Abstr.,  1896,  ii,  366 ; 
1898,  ii,  527  ;  1899,  ii,  482  ;  1900,  ii,  415). — The  authors  give  an 
account  of  their  chemical  and  spectroscopical  investigations  of  these 
various  gases  and  describe  the  apparatus  employed,  which  comprises 
mercury  pumps  automatically  charging  the  gases  into  Geissler  tubes,  a 
pump  for  extracting  and  transporting  the  gas,  arrangements  for 
absorbing  the  nitrogen  and  burning  the  hydrocarbons  present  in  the 
gas,  and  a  device  for  distilling  mercury  in  a  vacuum.  Photographs 
of  the  various  spectra  are  given  and  diagrams  of  the  different  pieces 
of  apparatus.  T.  H.  P. 
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Normal  Alveolar  Carbon  Dioxide  Pressure  in  Man.  Mabel 
Purefoy  Fitzgerald  and  John  S.  Haldane  (J.  Physiol .,  1905,  32, 
486 — 494.  Compare  Haldane  and  Priestley,  this  vol.,  ii,  400). — It 
was  shown  previously  that  whilst  the  normal  alveolar  pressure  of 
carbon  dioxide  remained  constant  in  the  same  person,  it  varied  in  the 
two  individuals  experimented  on.  It  being  of  interest  to  ascertain 
the  limits  in  different  people,  a  large  number  of  observations  were 
made,  and  the  results  are  given  in  tables.  These  are  then  classified  and 
averages  given  for  men,  women,  boys,  and  girls.  The  mean  pressure 
is  about  8  per  cent,  higher  in  men  than  in  the  other  three  groups ; 
this  may  be  related  to  the  haemoglobin,  which  is  about  12  per  cent, 
higher  in  men  than  in  the  others.  There  is  no  relationship  to  weight, 
height,  respiratory  capacity,  or  muscular  work.  There  are  slight 
variations  occasionally  seen  in  the  same  person,  but  no  definite  diurnal 
variations.  W.  D.  H. 

Specificity  of  Precipitins.  Andrew  Hunter  ( J .  Physiol. ,  1905, 
32,  327 — 342.  Compare  Abstr.,  1903,  ii,  663). — The  albumin,  euglob- 
ulin  and  pseudoglobulin  of  ox-serum  are  each  capable  of  leading  to  the 
formation  of  precipitins,  and  these  are  in  a  limited  degree  specific.  The 
precipitins  thus  obtained  are  mixtures  of  at  least  four  distinct  anti¬ 
substances,  of  which  albumin  yields  one  only,  whilst  euglobulin  and 
pseudoglobulin  each  yield  three.  The  production  of  precipitins  follows  a 
wave-like  course,  and  is  accompanied  by  an  intermittent  leucocytosis, 
the  number  of  leucocytes  at  any  moment  bearing  an  inverse  relation 
to  the  amount  of  precipitin.  W.  D.  H. 

Precipitins  for  Snake  Venoms  and  Snake  Sera.  Andrew 
Hunter  ( Proc .  Physiol.  Soc .,  1905,  Ixi — lxii ;  J.  Physiol .,  32). — Injec¬ 
tion  of  various  venoms  causes  the  appearance  in  the  serum  of  specific 
precipitins.  The  haptophore  groups  of  cobra  venom  and  daboia 
venom  are  thus  shown  to  be  very  different.  The  precipitin  reaction 
cannot  be  used  to  standardise  venoms  and  antivenoms,  for  the  preci- 
pitability  of  any  venom  by  its  antivenom  is  quite  independent  of  its 
toxicity.  W.  D.  H. 

Pigmentation  and  Intravascular  Coagulation.  George  P. 
Mudge  (Proc.  Physiol.  Soc .,  1905,  lxviii;  J.  Physiol. ,  32). — Nucleo- 
proteid  was  prepared  from  rabbits’  testes.  A  larger  dose  is  required  to 
kill  albino  rabbits  than  pigmented  animals,  whether  the  nucleo-proteid 
was  obtained  from  albino  or  pigmented  animals.  In  a  certain  propor¬ 
tion  of  cases,  intravascular  coagulation  failed  to  occur  in  albinos  when 
injected  with  a  nucleo-proteid  derived  from  pigmented  animals,  although 
the  injection  produced  death  from  some  other  cause  (confirmatory  of 
Halliburton  and  Brodie,  J.  Physiol. ,  1894,  17,  135 — 173  j  Abstr.,  1894, 
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ii,  463;  Pickering,  J.  Physiol .,  1896,  20,  310 — 315;  Abstr ,  1896, 
ii,  664).  W.  D.  H. 

Changes  in  Viscosity  of  Blood  during  Narcosis.  Bussell 
Burton-Opitz  ( J .  Physiol .,  1905,  32,  385 — 389.  Compare  this  vol., 
ii,  98). — Dogs  were  anaesthetised  with  morphine  in  conjunction  with 
either  ether  or  chloroform.  The  viscosity  of  the  blood  is  increased  by 
deep  and  lessened  by  light  narcosis.  The  differences  found  with 
moderate  narcosis  are  too  slight  to  be  of  any  practical  importance. 
With  ether,  the  specific  gravity  varies  with  the  viscosity  ;  with  chloro¬ 
form,  an  inverse  relationship  exists.  W.  D.  H. 

Gaseous  Metabolism  of  Rabbits’  Small  Intestine.  A.  E. 

Boycott  (J.  Physiol .,  1905,  32,  343 — 357). — Oxygen  disappears  from 
the  intestine  partly  by  diffusion,  but  mainly  by  being  used  up  by  the 
mucous  membrane.  There  is  very  little  direct  exchange  with  the 
blood.  It  is  usually  present  in  the  small  intestine.  The  intestinal  wall 
is  very  permeable  to  carbon  dioxide.  In  the  rabbit  the  permeability 
is  so  great  that  the  tension  of  the  gas  within  the  intestine  is  nearly 
the  same  as  that  outside.  The  nitrogen  of  air  introduced  into  the 
intestine  undergoes  very  little  change  in  five  hours  ;  there  is  a  small, 
but  doubtful,  loss  by  diffusion.  The  combustible  constituents  of  the 
intestinal  gas  are  of  a  complex  and  partly  unknown  nature ;  they  may 
enter  the  lumen  of  the  gut  from  the  blood.  An  appendix  gives  some 
analyses  made  of  the  gases  found  naturally  in  the  intestine  of  cats  and 
dogs ;  carbon  dioxide,  oxygen,  nitrogen,  hydrogen,  and  methane  were 
present.  W.  D.  H. 

Carbohydrate  Metabolism  in  Partially  Depancreated  Dogs. 

Percy  W.  Cobb  (A?ner.  J.  Physiol .,  1905,  14,  12 — 15). — The  experi¬ 
ments  were  in  some  cases  followed  by  glycosuria ;  in  some  cases, 
duodenal  abscesses  were  found  post  mortem.  The  dextrose-nitrogen 
ratio  was  high.  The  sugar  from  endogenous  proteids  appears  to  be 
more  readily  oxidised  by  the  tissues  than  is  that  derived  from  exogenous 
proteids.  Liithje  (Munch,  med.  Woch .,  1903,  50,  1539)  takes  the  same 
view.  W.  D.  H. 

Animal  Lactase.  Ch.  Porcher  ( Compt .  rend.,  1905,  140, 
1406 — 1408), — A  good  agent  for  extracting  lactase  from  the  intestinal 
mucous  membrane  of  freshly  killed  kids  was  found  to  be  ether  saturated 
with  water.  W.  D.  H. 

Amylolytic  Action  of  Urine.  George  H.  Clark  ( Glasgow  Med. 
J 1905,  June). — The  amylolytic  enzyme  in  urine,  which  has  been 
described  by  several  previous  observers,  is  precipitable  by  alcohol  and 
is  soluble  in  glycerol.  It  was  not  found  in  five  cases  of  diabetic  urine. 

W.  D.  H. 

The  Specificity  of  Certain  Digestive  Ferments.  K.  Kiesel 
( PJlugers  Archiv ,  1905,  108,  343 — 368).— The  proteolytic  and  rennetic 
ferments  of  the  dog  and  cow  show  some  specificity  in  relation  to  the 
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caseinogen  yielded  by  the  two  animals  respectively.  Trypsin  and 
pancreatic  rennet  are  exceptions  to  this  rule,  and  show  a  constant  greater 
affinity  for  the  caseinogen  of  the  cow.  Differences  between  the  casein¬ 
ogen  of  various  animals  have  long  been  known.  It  now  appears  that 
there  are  molecular  differences  in  the  ferments  which  attack  it.  The 
specificity  of  the  gastric  ferments  emphasises  the  importance  of  feeding 
young  animals  on  the  milk  of  their  mothers.  Cow  caseinogen  by  heat¬ 
ing  to  90°  becomes  partly  insoluble  in  alkalis ;  this  does  not  occur  in 
the  case  of  dog’s  milk,  but  the  caseinogen  of  this  animal  after  such 
treatment  unites  with  more  alkali.  The  time  law  for  pancreatic  rennet 
is  the  same  as  that  described  by  Segelcke  and  Storch  for  gastric  rennin. 

W.  D.  H. 

Action  of  Trypsin.  Sven  G.  Hedin  (J.  Physiol 1905,  32, 
465 — 485).— The  time  of  digestion  varies  inversely  with  the  amount  of 
trypsin,  provided  the  substrate  (various  proteids  were  tried)  is  present 
in  sufficient  quantity.  W.  D.  H. 

Antitryptic  Action  of  Serum  Albumin.  Sven  G.  Hedin 
(J.  Physiol. ,  1905,  32,  390 — 394). — The  antitryptic  action  of  serum  has 
been  shown  to  be  connected  with  the  albumin  fraction.  If  trypsin 
and  antitrypsin  are  added  separately  to  the  substrate  (casein),  the  order 
in  which  they  are  added  is  a  matter  of  indifference.  If  they  are  mixed 
before  they  are  added,  then  the  neutralising  effect  of  the  antitrypsin 
is  greater  than  if  they  are  added  separately.  The  longer  the 
mixture  is  kept  before  it  is  added  to  the  substrate,  the  greater  up  to  a 
certain  point  is  the  amount  of  trypsin  neutralised,  especially  at  high 
temperatures  (37°).  Trypsin  neutralised  at  such  a  temperature  is  not 
even  partly  activated  on  lowering  the  temperature.  W.  D.  H. 

Glycolytic  Principle  in  Blood- Fibrin.  Nadine  Sieber  (Z sit. 
physiol.  Chem.y  1905,  44,  560 — -579). — The  occurrence  of  glycolysis 
depends  on  a  high  relative  proportion  between  the  active  principle  and 
the  sugar  acted  on.  Bacterial  action  can  be  excluded.  W.  D.  IT. 

Localisation  of  Ferments  in  the  Hen’s  Egg.  Julius 
Wohlgemuth  (Zeit.  physiol .  Chem .,  1905,  44,  540 — 545). — By  the 
autolytic  method,  ferments  were  found  to  be  absent  in  the  white ;  but 
in  the  yolk,  ferments  able  to  decompose  proteid,  lecithin,  and  fat  are 
present.  W.  D.  H. 

Hours  of  Sleep  in  Public  Schools.  Theodore  Dyke  Acland 
( Lancet ,  1905,  ii,  136 — 142). — A  plea  on  physiological  grounds  for 
longer  hours  of  sleep  than  are  allowed  by  traditional  rules  in  English 
public  schools.  Metabolism  is  relatively  more  active  in  growing 
persons,  and  so  more  rest  is  necessary.  Growing  chiefly  occurs  during 
sleeping  hours.  In  some  schools  in  America  the  necessity  for  about 
ten  hours  of  sleep  for  boys  seems  to  have  been  already  recognised. 

W.  D.  H. 
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Chemistry  of  Flesh.  II.  Harry  S.  Grindley  and  A.  D.  Emmett 
(J.  Amer.  Chem.  Soc .,  1905,  27,  658 — 678.  Compare  Abstr.,  1904,  ii, 
829). — The  paper  treats  mainly  of  methods.  The  examination  of  cold- 
water  extracts  (in  raw  meat,  from  a  fourth  to  a  third  of  the  total  solids 
is  soluble  in  this  reagent)  gives  a  truer  notion  of  the  composition  of 
flesh  than  the  older  methods  do.  The  proteids  differ  in  character  and 
quantity  in  different  meats  ;  among  them  albumose  is  present.  A  point 
is  made  of  the  high  percentage  of  extractives  :  in  beef  this  is  from 
1  to  1*7  for  nitrogenous,  and  from  1*4  to  2 '2  for  non-nitrogenous 
extractives.  The  differences  between  raw  and  cooked  meats  are 
emphasised.  The  paper  contains  numerous  analytical  tables. 

W.  D.  H. 

Heat  Value  of  Nervous  and  Muscular  Tissues  in  Guinea 
Pigs  of  Different  Age.  J.  Tribot  ( Compt .  rend .,  1905,  140, 
1565 — 1566). — The  amount  of  fatty  matter  reaches  its  maximum  in 
the  guinea  pig  on  the  120th  day  after  birth  in  the  nervous  tissues,  and 
on  the  180th  day  in  the  muscles  ;  the  proteid  matter  reaches  a  minimum 
on  the  same  dates.  The  net  result  is  an  increased  calorific  value  of  the 
material  at  the  same  times.  W.  D.  H. 

So-called  Normal  Arsenic.  Adam  J.  Kunkel  (Zeit.  physiol. 
Chem.,  1905,  44,  511 — 529). — Gautier's  statement  that  arsenic  must 
be  regarded  as  a  normal  constituent  of  animal  tissues  and  organs  is 
questioned.  In  the  present  research  it  was  never  found  in  any  organs, 
even  in  the  thyroid,  to  which  Gautier  attaches  special  importance. 
Much  of  the  present  paper  relates  to  methods  of  analysis. 

W.  D.  H. 

An  Instrument  for  recording  Ciliary  Activity.  Walter  E. 
Dixon  and  O.  Inciiley  (J.  Physiol .,  1905,  32,  395 — 400). — The 
instrument,  which  is  described  and  figured,  is  called  the  cilioscribe. 
The  ciliary  activity  ultimately  rotates  a  drum  on  which  a  time  tracing 
is  taken;  the  comparative  rate  of  ciliary  action  is  thus  known. 
Details  of  the  best  saline  fluids  to  use  to  moisten  the  ciliated  surface 
are  given.  The  instrument  can  be  used  to  study  the  effect  of  tempera¬ 
ture,  drugs,  &c.,  on  ciliary  movement.  W.  D.  H. 

Reversal  of  the  Effective  Stroke  of  Cilia.  G.  H.  Parker 
(Amer.  J.  Physiol .,  1905,  14,  1 — 6.  Compare  this  vol.,  ii,  183). — 
Revision  of  previous  conclusions  is  rendered  necessary  by  the  following 
new  observations  :  reversal  of  the  effective  stroke  in  the  labial  cilia  of 
sea  anemones  is  produced  by  creatine,  but  not  by  creatinine  or  uric 
acid.  It  is  probable  that  creatine  is  an  effective  element  when  fish 
meat  is  applied  to  the  lips  of  these  animals.  No  reversal  is  obtained 
with  sucrose,  dextrose,  lactose,  or  maltose,  but  it  is  produced  by 
Witte’s  peptone,  deutero-albumose,  and  aspartic  acid.  In  all  instances 
reversal  is  not  accompanied  by  discharge  of  nettle  capsules  or  slime, 
and  so  resembles  what  occurs  in  normal  feeding.  The  reversal  in 
normal  feeding  is  now  held  to  be  due  to  organic  molecules,  and  not  to 
ion  action,  although  potassium  ions  in  sufficient  concentration  will 
cause  reversal.  W.  D.  H. 
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The  Behaviour  of  Stereoisomerides  in  the  Animal 
Organism.  II.  Inactive  Amino-acids.  Julius  Wohlgemuth 
( Be?\ ,  1905,  38,  2064 — 2065.  Compare  Abstr.,  1902,  ii,  336). — If  an 
externally  compensated  amino-acid  is  given  to  rabbits  by  the  mouth, 
subcutaneously,  or  intravenously,  the  component  which  occurs  in  the 
animal  is  digested  to  its  assimilation  limit,  whilst  the  other  is  excreted 
completely  or  almost  completely  in  the  urine.  The  excreted  tyrosine 
from  8  grams  of  i-tyrosine  given  by  the  mouth  consisted  of  75  per 
cent,  of  the  d-  and  25  of  the  /-amino-acid;  of  10  grams  of  t-leucine 
and  of  6  grams  of  i-asparagine,  only  the  eZ-amino-acids,  and  from  5*5 
grams  of  i- glutamic  acid  only  the  Z-component,  reappeared  in  the  urine. 


G.  Y. 


Fat©  of  Glyoxylic  Acid  in  the  Animal  Organism.  Hans 
Eppinger  ( Beitr .  chem.  Physiol.  Path .,  1905,  6,  492 — 501). 

— -Although  glyoxylic  acid  is  an  important  factor  in  plant 
physiology  (Brunner  and  Chuard,  Per.,  1886,  19,  595 ;  IConigs, 
Abstr.,  1892,  695  ;  Dobner,  1901,  i,  188),  little  is  known  of  its 
behaviour  in  the  animal  system.  A  delicate  test  for  glyoxylic  acid  is 
Hopkins’  indole  reaction  in  the  presence  of  concentrated  sulphuric 
acid,  when  a  red  ring  is  obtained  which  gradually  spreads  upwards 
through  the  liquid.  The  red  compound  can  be  extracted  with  amyl 
alcohol. 

No  ordinary  compounds  give  this  reaction  except  condensation 
products  of  glyoxylic  acid  when  hydrolysed.  If  indole  is  replaced  by 
scatole,  a  green  ring  is  formed. 

The  following  products  when  oxidised  and  distilled  give  the  test  for 
glyoxylic  acid  :  ethyl  alcohol,  lactic,  tartaric,  and  glycollic  acids,  glycol, 
glycerol,  betaine,  and  sarcosine.  Methyl  alcohol,  acetone,  carbamide, 
and  formic  and  oxalic  acids  do  not  appear  to  yield  glyoxylic  acid. 

In  testing  for  glyoxylic  acid  in  urine,  it  is  advisable  to  acidify  the 
urine  with  phosphoric  acid,  to  distil,  and  to  test  the  distillate  by 
means  of  the  indole  or  scatole  reaction.  Crude  urine  does  not  give 
the  latter  reaction. 

The  urine  of  many  animals  gives  the  indole  test,  but  occasionally 
negative  results  are  obtained  ;  the  differences  are  probably  due  to 
divergencies  in  feeding,  although  the  introduction  of  calcium  glyoxylate 
into  the  food  does  not  increase  the  amount  of  glyoxylic  acid  in  the 
urine.  The  administration  of  considerable  amounts  of  alcohol 
(10 — 15  c.c.)  increases  the  glyoxylic  acid  to  a  large  extent,  and  to  a 
less  extent  the  administration  of  glycine,  glycollic  acid,  betaine,  and 
sarcosine. 

When  glyoxylic  acid  is  given  to  dogs,  a  considerable  increase  in  the 
oxalic  acid  and  allantoin  contained  in  the  urine  is  observed. 

J.  J.  S. 

Influence  of  Fruit  on  the  Precipitation  of  the  Uric  Acid 
of  the  Urine.  William  J.  Smith  Jerome  {Lancet ,  1905,  ii, 
142 — 147). —  Pears,  grapes,  figs,  oranges,  and  dates  may  be  taken  not 
only  with  impunity  but  with  advantage  by  those  who  suffer  from  calculus 
and  gravel.  The  good  effect  is  due  to  the  lessened  acidity  of  the  urine* 

W.  D.  H. 
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Experimental  G-lycosuria.  John  J.  R.  Macleod  and  J.  Dolley 
( Proc .  Physiol.  Soc.,  1905,  lxiii — lxiv;  J.  Physiol .,  32). — Eckhard 
found  that  puncture  of  the  medulla  oblongata  did  not  cause  glycosuria 
when  the  splanchnic  nerves  were  cut,  and  so  argued  that  the  impulses 
reached  the  liver  by  these  nerves.  Glycosuria  does  not  follow  stimula¬ 
tion  of  the  peripheral  end  of  the  cut  nerves,  but  it  does  occur  if  the 
cervical  part  of  the  spinal  cord  is  stimulated  ;  hence  the  impulse  is  con¬ 
sidered  to  undergo  some  change  as  it  passes  through  the  upper  sym¬ 
pathetic  ganglia.  In  the  present  research,  nicotine  was  injected  to  block 
the  ganglia  ;  puncture  then  produces  little  or  no  glycosuria,  and  glycogen 
did  not  disappear  from  the  liver.  Stimulation  of  the  central  end  of 
the  vagus  produces  glycosuria,  whether  nicotine  has  been  injected  or 
not.  Application  of  nicotine  locally  to  the  stellate  ganglia  during 
excitation  of  the  vagus  renders  the  urine  sugar-free.  It  also  causes 
a  lowering  of  blood  pressure,  and  that  in  itself  causes  the  sugar  to 
disappear.  W.  D.  H. 

Metabolism  in  Cystinuria.  Carl  Alsberg  and  Otto  Folin 
(Amer.  J.  Physiol .,  1905,  14,  54 — 72). — The  experiments  recorded  in 
connection  with  a  case  of  cystinuria  do  not  corroborate  the  views  of 
Loewi  and  Neuberg  (this  vol.,  ii,  103)  on  this  subject.  With  a 
standard  (Voit)  diet  of  milk  and  egg,  the  neutral  sulphur,  including 
the  cystine  sulphur  of  the  urine,  was  about  five  times  as  great  as  the 
normal ;  this  is  produced  chiefly  or  wholly  by  the  presence  of  cystine, 
and  occurs  at  the  expense  of  the  inorganic  sulphates  ;  the  ethereal 
sulphates  occur  in  normal  proportions.  This  is  accompanied  by  a  fall 
in  ammonia  to  about  half  the  normal  quantity,  and  a  reduction  of 
about  4  per  cent,  in  the  urea  nitrogen.  The  elimination  of  uric  acid 
and  creatinine  is  normal.  The  “  undetermined  ”  nitrogen  is  increased. 
It  appeared  probable,  therefore,  that  amino-acids  might  account  for 
this,  and  that  Loewi  and  Neuberg’ s  generalisations  on  the  nature  of 
the  disease  were  correct.  This  interpretation  was  shattered  by  the 
results  obtained  when  a  fat  and  starch  diet  was  substituted  for  the  one 
first  used,  for  the  undetermined  nitrogen  remained  stationary.  If 
aspartic  acid  was  added  to  the  nitrogen-free  diet,  the  nitrogen  excreted 
rose  to  an  amount  beyond  that  which  the  aspartic  acid  would  account 
for,  and  the  increase  is  due  to  urea  and  not  to  undetermined  nitrogen  ; 
the  patient  was  therefore  able  to  convert  the  nitrogen  of  aspartic  acid 
into  urea.  If  pure  cystine  prepared  from  hair  was  added  instead,  the 
neutral  sulphur  elimination  was  not  increased  ;  that  is  to  say,  in  so  far 
as  cystine  is  absorbed  it  is  not  excreted  as  such,  but  as  ordinary 
sulphates.  There  is  thus  no  inability  to  katabolise  normally  the 
usual  products  of  proteolysis.  There  is  less  neutral  sulphur  excreted 
when  the  diet  contains  little  or  no  proteid ;  patients  suffering  from 
cystinuria  should  therefore  keep  their  proteid  intake  at  a  minimum. 
The  cystine  which  is  eliminated  is  not  absorbed  as  such  from  the 
alimentary  tract ;  that  comes  from  other  or  larger  sulphur  complexes  ; 
it  is  this  and  the  sulphur  from  the  tissues  which  the  cystinuric  person 
is  unable  to  convert  into  sulphates.  No  support  is  given  to  the  view 
that  calculus-cystine  differs  structurally  from  proteid-cystine  (compare 
Rothera,  this  vol.,  ii,  267).  W.  D.  H. 
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Migration  of  Potassium  and  the  Injury  Current.  J.  S. 

Macdonald  {Proc.  Physiol .  Soc .,  1905,  lxvi — lxvii ;  J.  Physiol .,  32). — 
At  an  injured  spot  of  the  axis  cylinder  there  is  a  granular  appearance, 
the  granules  being  stainable  with  neutral-red  ;  Macallum’s  reagent 
shows  a  dense  precipitate  of  potassium  salts  at  the  same  spot. 
Injury  probably  causes  a  precipitation  of  proteid  matter  and  a 
liberation  of  potassium  salts  in  a  state  of  simple  aqueous  solution.  A 
new  theory  of  nerve-conduction  is  founded  on  this  and  related  facts. 

W.  D.  H. 

Photo-electrical  Effects  in  Frog’s  Eyeball.  Augustus  D. 
Waller  ( Proc .  Physiol .  Soc .,  1905,  lxvi ;  J.  Physiol .,  32). — Certain 
facts  show  that  the  photo-electrical  effects  are  more  probably  pigmentary 
than  retino-motor.  The  response  is  increased  by  tetanisation  up  to  a 
certain  strength,  and  even  very  strong  tetanisation  does  not  abolish 
the  photo-electrical  response,  though  it  abolishes  the  “  blaze-reaction.” 

W.  D.  H. 

Action  of  Salts  on  Skeletal  and  Heart  Muscle.  A.  E. 

Guenther  {Amer.  J.  Physiol ,  1905,  14,  73 — 104). — A  supply  of 
sodium,  calcium,  and  potassium  ions  in  definite  proportions  is  necessary 
to  the  best  maintenance  of  the  activity  of  skeletal  and  heart  muscle. 
Sodium  and  potassium  produce  relaxation  and  calcium  contraction 
when  all  three  are  present  together  ;  given  alone,  their  effects  are  a 
little  different ;  the  order  of  application  makes  a  difference  also.  To 
explain  some  of  the  complex  results  obtained,  which  are  described  in 
full,  the  assumption  has  to  be  made  that  there  are  two  contractile 
substances  in  the  sartorius,  and  three  in  the  heart.  W.  D.  H. 

Action  of  Optical  Isomerides.  II.  Hyo3cines.  Arthur  R. 
Cushny  and  A.  Roy  Peebles  (J.  Physiol.,  1905,  32,  501 — 510. 
Compare  Abstr.,  1903,  ii,  564). — Hyoscine  and  r-hyoscine  have  the 
same  effect  on  the  central  nervous  system  in  man  and  mammals,  and 
on  the  motor  terminations  in  the  frog.  In  the  latter  animal,  they  do 
not  affect  the  central  nervous  system.  On  salivary  glands  and  cardio- 
inhibitory  fibres,  Z-hyoscine  acts  twice  as  strongly  as  the  racemic  base. 
From  this  it  is  inferred  that  cZ-hyoscine  acts  equally  strongly  on  the 
central  nervous  system,  but  has  no  action  on  secretory  or  on  cardio- 
inhibitory  nerve  fibres.  cZ-Hyoscine  differs  from  d- hyoscyamine  in  not 
stimulating  the  frog’s  spinal  cord  ;  this  may  be  due  to  its  being  so 
rapidly  excreted.  Hyoscyamine  is  devoid  of  hypnotic  action  in  man 
when  given  in  doses  which  do  not  affect  the  peripheral  organs. 

W.  D.  H. 

• 

Action  of  Adrenaline.  T.  R.  Elliott  (J.  Physiol .,  1905,  32, 
401 — 467). — A  full  account  of  experiments  previously  published 
(Abstr.,  1904,  ii,  577.  Compare  also  ibid.,  832).  W.  D.  H. 

Physiological  Action  of  Chrysotoxin.  H.  H.  Dale  ( Proc . 
Physiol.  Soc.,  1905,  lviii — lx;  J.  Physiol.,  32). — Chrysotoxin,  the  active 
substance  of  ergot,  was  injected  intravenously  in  cats.  Small  doses 
cause  effects  similar  to  those  produced  by  stimulation  of  sympathetic 


546 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


nerves  (including  cranial  and  sacral  autonomic  nerves) ;  the  seat  of 
stimulation  is  either  the  ganglion  cells  or  the  endings  on  them  of 
preganglionic  fibres.  Larger  doses  paralyse  motor  nerve-endings  except 
those  of  the  cranial  and  sacral  autonomic  groups ;  there  is  no 
paralysis  of  inhibitory  endings.  Whether  the  same  substance  is 
responsible  for  both  classes  of  effects  is  doubtful.  The  paralytic 
effects  permit  a  new  method  of  discrimination  in  cases  where  an  organ 
receives  both  motor  and  inhibitory  impulses  from  the  sympathetic. 

W.  D.  H. 

Action  of  Drugs  on  the  Paralysed  Iris.  Hugh  K.  Anderson 
(. Proc .  Physiol.  Soc .,  1905,  xlix — 1;  J.  Physiol .,  32). — After  excision  of 
the  ciliary  and  accessory  ciliary  ganglia,  eserine  has  no  effect  on  the 
pupil,  but  pilocarpine  causes  constriction ;  the  latter  effect  is  annulled 
by  atropine  as  in  the  normal  eye.  Atropine  and  pilocarpine  probably 
combine  with  some  substance  in  the  sphincter,  but  atropine  has  the 
greater  affinity  for  it.  This  material  is  not  in  the  contractile  sub¬ 
stance,  because  atropine  does  not  prevent  pupillary  contraction  after 
death  or  during  asphyxiation.  It  is  not  in  the  nerve  fibres  as  the  effect 
is  observed  after  nerve- degeneration.  It  must  therefore  be  in  the  nerve¬ 
ending.  This  connecting  link  must  be  composed  of  two  parts,  a 
nervous  part  excited  by  eserine,  which  degenerates  after  cutting  the 
ciliary  nerves,  and  a  muscular  portion  containing  the  substance  on 
which  atropine  and  pilocarpine  act.  W.  D.  H. 

Detection  of  Morphine  in  Cases  of  Poisoning.  H.  Wefers 
Bettink  ( Chem .  Centr .,  1905,  i,  1421 — 1422;  from  Pharm. 

Weekblad ,  42,  302 — 307). — In  a  case  of  morphine  poisoning,  death 
occurred  after  two  days  notwithstanding  the  speedy  application  of  the 
stomach-pump.  Morphine  hydrochloride  crystals  were  isolated  from 
the  contents  of  the  stomach  and  intestines.  No  such  crystals  could  be 
isolated  from  the  blood,  spleen,  or  kidneys,  but  satisfactory  colour 
reactions  were  obtained.  No  morphine  could  be  detected  in  the  brain 
and  liver.  The  body  contained  no  urine,  so  this  could  not  be  examined. 
The  author  thinks  that  the  decided  quantity  of  morphine  still  present 
in  the  stomach,  notwithstanding  the  defecation,  must  have  deposited 
from  the  blood.  L.  de  K, 
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Action  of  Some  Soil  Micro-organisms  on  Ammonium 
Sulphate  and  Sodium  Nitrate.  Albert  Stutzer  and  W.  Rothe 
( Bied .  Centr.y  1905,  34,  433 — 434;  from  Fill  ding  s  landw.  Zeit .,  1905, 
53,  629). — -Experiments  with  eight  varieties  of  soil  micro-organisms 
showed  that  ammonium  sulphate  is  a  better  food  than  sodium  nitrate, 
and  that  the  production  of  organic  nitrogen  compounds  by  various  soil 
microbes  is  especially  promoted  by  the  presence  of  calcium  carbonate 
and  ammonia. 

As  regards  the  solubility  of  the  nitrogenous  matter  produced,  it  was 
found  in  the  case  of  Aspergillus  glaucus  that  13*5  per  cent,  dissolved  in 
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water,  44*3  dissolved  in  pepsin  and  hydrochloric  acid,  whilst  42*2  per 
cent,  was  insoluble  (nuclein).  When  asparagine  was  employed,  the 
proteids  produced  by  Aspergillus  glaucus  contained  81  per  cent,  of 
insoluble  substance  (nuclein).  In  the  case  of  Streptothrix  odorifera , 
the  proteids  produced  from  asparagine  contained  70  per  cent,  of 
insoluble  matter.  N.  H.  J.  M. 

Action  of  Ammonium  Salts  on  the  Nitrification  of  Sodium 
Nitrite  by  the  Nitric  Ferment.  E.  Boullanger  and  L.  Massol 
( Compt .  rend.,,  1905,  140,  687 — 689.  Compare  Abstr.,  1904,  ii,  361).— 
One  per  thousand  of  sodium  carbonate  is  not  necessary  to  the  nitric 
ferment  and  may  be  reduced  to  0‘2  per  thousand  in  Winogradsky  and 
Omeliansky’s  medium.  When  the  amount  does  not  exceed  0'25  gram 
per  litre,  the  duration  of  the  conversion  of  nitrite  is  not  affected  by 
the  presence  or  absence  of  ammonium  sulphate.  The  injurious  action 
observed  by  Winogradsky  and  Omeliansky  is  attributed  to  free 
ammonia  liberated  by  the  0T  per  cent,  sodium  carbonate  ;  with  less 
sodium  carbonate,  the  ammonia  liberated  is  insufficient  to  have  an 
injurious  action.  N.  H.  J.  M. 

Yeast  Catalase.  W.  Issaew  ( Zeit .  physiol.  Chem .,  1905,  44, 
546 — 559). — -Salts  and  alkalis  act  catalytically  in  the  reaction ;  they 
have  an  optimum  concentration.  Potassium  compounds  act  more 
favourably  than  sodium  compounds.  Weak  alkalis  extract  more 
catalase  from  yeast  than  water.  Acids  and  iodine  destroy  catalase. 
The  action  of  catalase  increases  with  the  amount  present,  bub  not  in 
exact  proportion  *  the  increase  in  action  is  shown.  W.  I).  H. 

Non -inverting  Yeasts.  Henri  Van  Laer  ( Centr .  Baht.  Par., 
1905,  ii,  14,  550 — 556). — Non-inverting  aerobic  yeasts,  in  which  the 
life  of  the  “  vegetating  yeast  ”  dominates,  may  become  inverting.  The 
sucrose  utilised  for  their  nutrition  undergoes  inversion  before  it  is 
consumed.  In  the  case  of  Mycoderma  cerevesice  this  does  not  manifest 
itself  owing  to  the  oxidising  power,  which  is  independent  of  the 
inversion,  predominating.  N.  H,  J.  M. 

Autodigestion  of  some  Varieties  of  Yeast.  Martin  Schenck 
(Chem.  Cenlrr .,  1905,  i,  1570—1571 ;  from  Woch.  Brau .,  22,  221—227).— 
The  products  of  the  autodigestion  of  brewers’  yeast  and  spirit  yeast 
are  similar,  but  in  the  latter  case  arginine  does  not  occur,  being 
probably  decomposed  into  tetramethylenediamine,  if  it  pre-exists  at  all 
in  the  proteid  substances.  Extracted  yeast  cells  become  brown  or 
black  when  exposed  to  air  ;  only  those  of  spirit  yeast  seem  to  remain 
colourless.  N.  H.  J.  M. 

Production  of  Hydrogen  Sulphide  by  Yeast.  Hermann  Will 
and  F.  Schollhorn  (Chem.  Centr.,  1905,  i,  1570  ;  from  Zeit .  ges.  Brauw ., 
23,  285 — 287). — The  production  of  hydrogen  sulphide  was  observed  in 
a  “  special  Pilsen  beer  ”  and  is  attributed  to  weakening  of  the  Pilsen 
yeast,  resulting  in  an  alteration  of  its  character,  the  power  of  pro¬ 
ducing  hydrogen  sulphide  being  induced  by  addition  of  gypsum. 

N.  H*.  J.  M. 
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Production  of  Acetic  Acid  in  Alcoholic  Fermentation. 

Rudolf  Reisch  ( Gentr .  Baht.  Par.,  1905,  ii,  14,572 — 581). — The  pro¬ 
duction  of  acetic  acid  in  alcoholic  fermentation  is  directly  connected 
with  the  biological  activity  of  the  yeast  and  only  takes  place  during 
fermentation.  Addition  of  alcohol  is  without  effect,  whilst  a  small 
amount  of  acetic  acid  entirely  checks  the  production  of  acetic  acid  and 
may  even  result  in  a  loss  of  acetic  acid  possibly  owing  to  some  of  it 
forming  ethyl  acetate.  N.  H.  J.  M. 

Occurrence  in  Soil  of  Fungi  causing  Alcohol  Fermentation. 

Emil  Chr.  Hansen  ( Centr .  Baht.  Par .,  1905,  ii,  14,  545 — 550.  Com¬ 
pare  ibid.,  10,  1). — It  is  shown  that  the  soil  is  the  most  important 
resort  in  the  winter,  and  that  it  is  the  chief  source  of  the  micro¬ 
organisms  at  all  times  of  the  year.  N.  H.  J.  M. 

Action  of  the  Radiations  from  Radium  Bromide  on  some 
Organisms.  Henry  H.  Dixon  and  J.  T.  Wigham  ( Sci .  Proc.  Roy. 
Dubl.  Soc.  1904,  10,  178 — 192). — The  experiments  indicate  that  the 
radiations  from  radium  bromide  do  not  interfere  to  any  marked  extent 
with  the  metabolism  of  cells  of  Lepidium  sativum  and  Volvox  globator. 
On  the  other  hand,  the  bacteria  Bacillus  pyocyaneus ,  B.  prodigiosus, 
B.  typhosus ,  and  B.  anthracis ,  when  exposed  to  the  radiations  at  no 
great  distance  from  the  tube,  were  found  to  be  inhibited  in  their 
development,  and  in  some  cases  perhaps  killed.  It  is  possible  that  the 
negative  electrons  from  the  radium  bromide  attach  themselves  to  the 
positive  hydrogen  ions  of  the  cultures,  thus  setting  free  hydroxyl  ions, 
The  consequent  alkalinity  would  check  the  action  of  the  enzymes  on 
which  the  metabolism  of  the  cells  depends,  for  the  action  of  all 
enzymes,  trypsin  excepted,  is  inhibited  in  an  alkaline  solution. 

J.  C.  P. 

Comparative  Assimilability  of  Ammonium  Salts,  Amides, 
Amines,  and  Nitriles.  L.  Lutz  ( Compt .  rend.,  1905, 140,  665 — 667. 
Compare  Abstr.,  1898,  ii,  530,  and  1900,  ii,  233).— Results  obtained 
with  Aspergillus  niger,  Aspergillus  repens,  and  Penicillium  glaucum 
showed  that  amides  are  the  most  readily  assimilable  nitrogenous 
compounds,  giving  higher  results  than  Raulin’s  solution  containing 
ammonium  salts.  Amines  are  somewhat  less  assimilable  and  nitriles 
much  less. 

The  assimilability  of  amines  is  in  inverse  relation  to  their  molecular 
weight.  N.  H.  J.  M. 

Mutual  Action  of  Salts  in  the  Mineral  Nutrition  of 
Plants.  P.  Kossowitsch  (Bied.  Centr.,  1905,  34,  378 — 384;  from 
Journ.  exper.  Landw.,  1904,  5, 598). — Plants  are  able  to  utilise  nitrogen 
both  in  the  form  of  ammonium  salts  and  as  nitrates.  When  nitrates 
are  employed,  the  plant  takes  up  more  acid  than  base,  leaving  an 
alkaline  substratum  which,  if  not  neutralised  by  some  other  constituent 
of  the  substratum,  may  cause  injury  to  the  development  of  the  plant. 
In  the  case  of  ammonium  salts,  the  plant  utilises  more  base  than  acid, 
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so  that  an  acid  substratum  results  unless  calcium  carbonate,  for 
instance,  is  present.  The  acidity  thus  produced  will,  if  it  reaches 
a  certain  point,  be  injurious  to  the  plant ;  at  the  same  time,  however, 
it  acts  as  a  solvent  and  thus  supplies  an  increased  amount  of  mineral 
matter.  When  both  forms  of  nitrogen  are  supplied  (in  ammonium 
nitrate),  the  reaction  of  the  substratum  is  not  essentially  affected 
and  the  conditions  are  favourable  for  normal  growth. 

N.  H.  J.  M. 

Estimation  of  the  Carbon  Dioxide  given  off  by  Roots 
during  their  Development.  P.  Kossowitsch  (Bied.  Centr.,  1905, 
34,  367 — 372  •  from  Journ.  exper.  Landw .,  1904,  5,  493). — The  amount 
of  carbon  dioxide  given  off  by  mustard  roots  is  very  considerable  in 
relation  to  the  amount  of  ash  constituents  in  the  plant.  It  is  doubtful 
whether  the  carbon  dioxide  only  acts  on  the  soil  or  whether  it  has  other 
functions.  N.  H.  J.  M. 

Action  of  Vegetable  Acids  on  Phosphates.  Antonio  Quartaroli 
( Chem .  Centr.,  1905,  i,  1609 — 1610 ;  from  Staz.  sper.  agrar.  ital .,  38, 
83 — 113). — The  organic  acids  which  usually  occur  in  plants  first  render 
insoluble  phosphates  soluble  and  then  convert  them  into  dihydrogen 
phosphates.  Any  free  phosphoric  acid  which  may  be  produced  is  con¬ 
verted,  in  the  plants,  into  a  dihydrogen  salt.  This  is  explained  by 
the  lower  acidity  of  organic  acids  as  compared  with  phosphoric  acid, 
and  by  their  greater  affinity  as  compared  with  acid  phosphates. 

N.  H.  J.  M. 

Proteid  Formation  in  Ripening  Seeds.  W.  Zaleski  (Chem. 
Centr.,  1905,  i,  1605 — 1606  ;  from  Ber.  deut.  hot.  Ge$.,  23,  126 — 133). 
— The  increase  in  proteids  in  ripening  peas  is  coincident  with  a 
decrease  in  the  amounts  of  amino-acids,  amides,  and  organic  bases. 
Albumoses  are  formed  from  amino-substances  as  an  intermediate 
product. 

The  chemical  process  in  ripening  is  the  reverse  of  that  which 
occurs  in  germination.  1ST.  H.  J.  M. 

Proteolytic  Enzyme  of  Ripening  Seeds.  W.  Zaleski  (Chem. 
Centr.,  1905,  i,  1606 — 1607  ;  from  Ber.  deut.  hot.  Ges.,  23,  133 — 142). 
— The  proteolytic  enzymes  of  pea  seeds  act  in  acid,  but  better  in 
slightly  alkaline  solutions,  and  are  very  sensitive  towards  further 
additions  of  alkaline  carbonates.  In  the  auto-digestion  of  unripe  pea 
seeds,  the  decomposition  of  proteids  is  accompanied  by  the  production 
of  amino-acids  which  were  not  identified.  Albumoses  and  peptones  are 
not  formed,  or  do  not  accumulate,  being  very  readily  digested  by  the  pea- 
preparation.  It  is  uncertain  whether  the  ripening  seeds  contain  only  one 
ferment  of  a  tryptic  nature  or  whether  they  contain  several,  including 
trypsin.  N.  H.  J.  M. 

Successive  Distributions  of  Estragole  and  Terpenic  Com¬ 
pounds  among  the  Different  Organs  of  an  Annual  Plant. 

Eugene  Charabot  and  G.  Laloue  (Compt.  rend.,  1905,  140,  667 — 669. 
Compare  Abstr.,  1904,  ii,  365). — During  the  period  preceding  the 
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appearance  of  the  first  flowers  there  is  an  accumulation  in  the  green 
leaves  of  an  essential  oil  poor  in  estragole  and  rich  in  terpenic  com¬ 
pounds.  The  first  flowers  contain  a  less  soluble  essence  containing 
more  estragole.  When  the  flowering  period  is  advanced,  the  amount  of 
essential  oil  diminishes  in  the  green  parts  and  increases  in  the  flowers ; 
at  the  same  time  the  solubility  of  the  oil  in  the  green  parts  of  the 
plant  diminishes.  By  the  time  that  the  seed  has  ripened  there  is  loss 
of  essential  oil  in  the  flowers  and  a  gain  in  the  leaves  ;  the  oil 
becomes  richer  in  terpenic  compounds  and  more  soluble.  There  is, 
however,  no  decrease  in  the  solubility  of  the  essential  oil  of  the 
flowers.  N.  H.  J.  M. 

Ply  Agaric  (Amanita  Muscaria).  II.  Julius  Zellner  ( Moncitsh 
1905,  26,  727 — 747.  Compare  Heinisch  and  Zellner,  Abstr.,  1904,  ii, 
678). — The  acid  number  of  this  fungus  increases  from  38*22  for  freshly 
gathered  material  to  180*00  for  dried  twelvemonth-old  material;  this 
increase,  which  is  practically  complete  in  four  months,  during  which  time 
about  78  per  cent,  of  the  fat  present  is  hydrolysed,  is  due  to  the  action 
of  a  ferment.  This  is  insoluble  in  water,  is  not  affected  by  removal 
of  the  fat  by  extraction  with  light  petroleum,  and  brings  about  a  slow 
but  far-reaching  hydrolysis  of  foreign  fats  (rape-seed,  olive,  or  castor 
oils,  cocoa  butter,  or  tallow)  with  which  it  is  mixed.  The  ferment  is 
best  used  in  the  form  of  the  freshly  dried  and  ground  fungus  ;  its  action 
is  not  affected  by  the  addition  of  small  quantities  of  dilute  sulphuric 
acid  or  of  ammonia. 

In  addition  to  the  substances  previously  mentioned,  propionic  and 
fumaric  acids  and  amanitole  have  now  been  obtained  from  the 
fungus. 

Amanitole  is  obtained  in  small  quantity  on  distilling  the  fungus  with 
steam  ;  it  forms  colourless,  oily  drops  which  solidify  to  white,  flocculent 
crystals,  melts  at  40°,  has  a  neutral  reaction,  is  soluble  in  ether  or  light 
petroleum,  but  is  insoluble  in  aqueous  alkali  hydroxides. 

Ergosterin,  which  occurs  in  the  fungus  to  the  extent  of  0*1 — 0*2  per 
cent.,  crystallises  from  alcohol  in  rhombic  leaflets  which  occasionally 
appear  monoclinic,  or  from  benzene,  light  petroleum,  acetone,  or  carbon 
disulphide  in  slender  needles.  It  is  soluble  in  methyl  alcohol  or 
chloroform.  When  shaken  with  chloroform  and  sulphuric  acid,  it  gives 
with  the  latter  a  red  coloration,  which,  on  dilution  with  water,  becomes 
green  and  finally  blue,  the  chloroform  remaining  colourless  (compare 
Tanret,  Abstr.,  1889,  407);  with  acetic  anhydride  and  concentrated 
sulphuric  acid,  ergosterin  gives  a  purple  coloration  which  becomes  blue 
and,  on  addition  of  water,  emerald-green. 

The  supposed  lichensteric  acid  found  in  fly  agaric  by  Bolley  ( Annalen , 
1853,  86,  44)  was  probably  impure  palmitic  acid.  Two  substances 
from  fungus  have  been  named  agaricin ;  Gobley’s  substance  obtained 
from  mushrooms  (J.  Vharm .  Chim.,  1856,  [iii],  29,  81)  was  probably 
ergosterin,  whilst  Schoonbrodt’s  (Jahresber. ,  1864,  613)  was  mannitol. 

G.  Y. 

Comparative  Experiments  on  the  Manuring  of  Beet.  Karl 
Andrlik,  Vl.  Stanek,  and  B.  Mysik  (Zeit.  Zuckerind.  Bohm 1905, 
29,  261—285  and  323 — 349). — The  authors  have  carried  out  experi- 
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ments  on  the  manuring  of  beet  with  Chili  saltpetre,  potassium  chloride, 
potassium  sulphate,  superphosphate,  mineral  phosphate,  and  Thomas 
slag.  The  roots,  leaves,  and  leaf  stalks  of  each  crop  were  separated 
and  examined,  and  the  influence  determined  of  the  manures  separately 
and  of  their  various  combinations  on  the  ash  and  its  composition,  the 
“  harmful  ash  ”  (that  part  which  is  not  eliminated  in  the  extraction  of 
sugar),  the  quantity  and  nature  of  the  nitrogenous  substances,  the 
sugar-content  of  the  beet,  and  the  purity  of  the  expressed  juice.  For 
the  detailed  results,  reference  must  be  made  to  the  original. 

In  general,  large  additions  of  any  of  the  above  manures  by  itself 
injure  the  quality  of  the  beet,  and  cause  the  beet  to  take  larger 
quantities  of  the  remaining  nutrient  materials  from  the  soil.  Where 
the  manuring  mixture  contains  all  the  food-materials  required,  those 
administered  in  excess  do  not  accumulate  to  any  great  extent  in  the 
roots;  the  plants,  and  especially  the  roots,  endeavour  to  maintain 
certain  relations  between  the  different  manure  constituents  absorbed. 

T.  H.  P. 

Potassium  Manuring.  Paul  Wagner,  It.  Dobsch,  H.  Ruths, 
and  G.  Hamann  ( Bied .  Centr.,  1 905,  34,  435 — 446  ;  from  Arb.  deut. 
landw .  Ges.,  1904,  Heft  96). — Potassium  salts  containing  much  chlorine 
considerably  increased  the  amounts  of  chlorine  in  barley,  beet,  and 
especially  in  the  leaves  of  mangolds  and  potatoes.  Rye  grain,  which 
contains  only  a  little  chlorine,  is  not  influenced. 

The  results  of  numerous  field  experiments  on  the  relative  values  of 
kainite  and  40  per  cent,  potassium  salts  were  in  favour  of  kainite 
both  in  the  case  of  arable  and  meadow  land.  N.  H,  J.  M. 
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Analytical  Chemistry- 


Tube  Apparatus  for  Drying  in  a  Current  of  Carbon  Dioxide. 

Karl  Voigt  ( Chem .  Zeit.,  1905,  29,  691 — -692). — -A  modification  of  the 
apparatus  described  by  Ulsch  (ibid.,  1895,  19,  1183)  so  as  to  render  it 
more  suitable  for  drying  the  substance  in  a  current  of  carbon  dioxide. 
Full  illustrations  are  given.  L.  de  K. 

Modification  of  Bohr’s  Gas  Receiver.  Joseph  Barcroft  ( Proc . 
Physiol .  Soc.,  1905,  1 — li  ;  J '.  Physiol.,  32). — A  simplified  and  efficient 
form  of  receiver  for  use  in  analysis  of  blood  gases  is  described  and 
figured.  W.  D.  H. 

Standardising  of  Normal  Acids.  John  Sebelien  (Chem.  Zeit., 
1905,  29,  638 — 642). — The  substance  best  suited  for  standardising 
acids  is  pure  dry  sodium  oxalate,  a  weighed  quantity  of  which  is  con¬ 
verted  into  carbonate  by  heating  over  a  spirit  lamp  (Sorensen’s 
process). 
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For  the  details  of  precautions  needful  and  of  the  experiments  made 
to  determine  the  various  sources  of  error,  the  original  must  be 
consulted.  L.  de  K. 

Use  of  Benzene  or  Toluene  as  Indicator  in  Iodometry. 

Benjamin  M.  Margosches  ( Zeit .  anal.  Chem 1905,  44,  392 — 395). — 
With  regard  to  the  use  of  benzene  for  this  purpose  (this  vol.,  ii,  280), 
the  author  points  out  that  Moride  recommended  benzene  as  an 
indicator  as  long  ago  as  the  year  1852  ( Compt .  rend.,  1852,  35,  789). 

W.  P.  S. 

Estimation  of  Fluorine.  Julius  Schuch  {Chem.  Centr.,  1905,  i, 

1617  ;  from  Zeit.  landw.  Vers.  Wes.  Ost.,  9,  531 — 549). — A  critical 
investigation  of  the  various  recognised  processes  for  the  estimation  of 
fluorine.  The  processes  most  suitable  are  the  volumetric  process  of 
Offermann  (Abstr.,  1891,  615)  and  the  gasometric  method  of  Hempel 
and  Schefller  (Abstr.,  1899,  ii,  380).  L.  de  K. 

Estimation  of  Sulphur  in  Iron  Ores,  Slags,  and  Lime. 

H.  Hartwigsson  [Chem.  Centr.,  1905,  i,  1616;  from  Stahl  u.  Eisen , 
25,  542 — 543).— The  sample  is  ignited  in  a  current  of  pure  hydrogen, 
and  any  hydrogen  sulphide  formed  is  absorbed  in  two  Erlenmeyer 
flasks  containing  a  solution  of  cadmium  acetate  in  dilute  acetic  acid. 
The  reduced  mass  is  then  dissolved  in  dilute  hydrochloric  acid  in  a 
flask  from  which  the  air  has  been  expelled  previously  by  a  current  of 
carbon  dioxide,  and  the  resulting  hydrogen  sulphide  is  then  passed 
into  the  same  cadmium  solution.  The  cadmium  sulphide  formed  is 
estimated  iodometrically  as  usual.  L.  de  K. 

Estimation  of  Sulphur  in  Roasted  Pyrites.  B.  N.  Gottlieb 
(Chem.  Zeit.,  1905,  29,  688 — 689). — A  reply  to  Jene  (this  vol.,  ii, 
350).  The  accuracy  of  the  acid  process  may  be  interfered  with  by  the 
presence  of  barium  or  lead  compounds.  If  any  free  sulphur  should 
separate  on  treating  the  sample  with  nitro-hydrochloric  acid,  a  little 
bromine  should  be  added.  If  it  is  desired  to  ascertain  the  total 
amount  of  sulphur,  including  that  existing  as  earthy  sulphates,  the 
fusion  method  should  be  resorted  to.  The  operation  may  be  conducted 
in  an  iron  crucible.  L.  de  K, 

Estimation  of  Combined  Sulphuric  Acid  [in  Waters].  C.Blacher 
and  U.Koerber  (Chem.  Zeit.,  1905,  29,  722 — 723). — One  hundred  to  two 
hundred  c.c.  of  the  sample  are  boiled  down  to  about  25  c.c.  and 
20 — 40  c.c.  of  A/10  alkali  (containing  equal  parts  of  sodium  hydroxide 
and  sodium  carbonate)  are  added.  After  boiling,  the  liquid  is  filtered 
and  the  precipitate  washed  with  a  mixture  of  10  c.c.  of  water  and 
10  c.c.  of  the  alkaline  solution.  The  filtrate  is  mixed  with  phenol- 
phthalein,  boiled,  decolorised  with  hydrochloric  acid,  and  conceutrated  to 
25  c.c.  Seventy  to  ninety  c.c.  of  alcohol  are  added,  the  mixture  is  heated 
to  boiling,  neutralised  with  potassium  hydroxide,  and  then  exactly 
decolorised  with  A/10  hydrochloric  acid.  After  adding  0  5  c.c.  of 
A/  10  sodium  carbonate,  the  liquid  is  titrated  with  A/ 10  barium 
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chloride  until  it  has  become  nearly  colourless.  Another  0*5  c.c.  of 
JSfjlO  sodium  carbonate  is  added,  the  liquid  is  again  heated  to  boiling, 
and  the  titration  with  barium  chloride  is  continued  to  the  end. 
One  c.c.  is  then  deducted,  being  due  to  sodium  carbonate.  L.  de  K. 

Nitrogen  Estimations  in  Lysine  and  Analogous  Substances 
by  Kjeldahl’s  Method.  S.  P.  L.  Sorensen  and  A.  C.  Andersen 
(Zeit.  physiol.  Ghent .,  1905,  44,  429 — 447.  Compare  Kutscher  and 
Steudel,  Abstr.,  1903,  ii,  687  ;  Sorensen  and  Pedersen,  ibid.,  1904,  ii, 
83). — The  low  results  obtained  in  estimating  nitrogen  in  lysine  by  the 
Kjeldahl  method  are  not  due,  as  stated  by  Henderson,  Kutscher,  and 
others,  to  the  evolution  of  hydrogen  cyanide  during  the  heating  with 
concentrated  sulphuric  acid,  but  rather  to  the  formation  of  piperidine- 
2-carboxylic  acid. 

Good  results  have  been  obtained  by  the  ordinary  Kjeldahl  method 
with  pyrrolidine-2-carboxylic  acid,  a-amino-S-hydroxyvaleric  acid, 
cubdiaminovalerie  acid,  a5-diaminoadipic  acid,  all  such  compounds 
as  can  yield  acyclic  compound  containing  four  carbon  and  one  nitrogen 
atom. 

Pyridine,  piperidine,  lysuric  acid,  dibenzoyl-lysine,  and  ethyl  tri- 
methylenediphthaliminomalonate  all  give  low  results  by  the  ordinary 
method,  but  yield  good  results  when  Gunning's  (Abstr.,  1889,  796) 
or  Arnold  and  Wedermeyer’s  modification  (ibid.,  1892,  1517)  is 
employed  (compare  Bredig  and  Brown,  Abstr.,  1904,  ii,  247). 

Compounds  which  contain  a  CO  group  in  place  of  a  CH2  group  in 
the  piperidine  ring  give  theoretical  yields  by  the  ordinary  Kjeldahl 
method ;  examples  are  Gabriel’s  ethyl  y-phthaliminopropylmalonate 
(Abstr.,  1890,  1129  ;  1891,  948),  piperidone,  and  also  y-aminopropyl- 
malonic  acid. 

a-Aminoadipic  acid  can  be  analysed  by  the  ordinary  Kjeldahl 
method  with  good  results.  J.  J.  S. 

Assay  of  High-grade  Nitric  Acid.  F.  Winteler  ( Chem .  Zeit., 
1905,  29,  689). — An  improved  table  showing  the  percentage  of  real 
nitric  acid  (HNOs)  corresponding  with  the  sp.  gr.  (or  degree  Beaume) 
of  the  sample.  The  sp.  gr.  ranges  from  1*485  to  1*520.  L.  de  K. 

Titration  of  Nitrous  Acid  with  Quadrivalent  Cerium. 

Giuseppe  Barbieri  (Chem.  Zeit.,  1905,  29,  668 — 669). — The  author  has 
noticed  that  a  solution  of  ceric  sulphate  is  reduced  quantitatively  to 
the  cerous  condition  by  an  alkali  nitrite.  The  reduction  proceeds 
rapidly  in  the  cold,  and  the  end  reaction  is  indicated  by  the  dis¬ 
appearance  of  the  yellow  colour.  Still  better  results  might  be 
obtained  by  adding  an  excess  of  ceric  sulphate  and  titrating  the 
undecomposed  portion  with  potassium  iodide.  The  cerium  solution 
need  not  be  perfectly  free  from  other  metals  of  the  cerium  group,  but 
should  be  checked  iodometrically  or  by  von  Knorre’s  method. 

L.  DE  K. 

Estimation  of  Phosphoric  Acid.  Fritz  Baschig  (Zeit.  angew . 
Chem.,  1905,  18,  953). — A  reply  to  Hlavnicka  (this  vol.,  ii,  419),  in 
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which  the  author  upholds  the  accuracy  and  suitability  of  his  process 
(this  vol.,  ii,  284).  According  to  Schucht,  the  titration  with  methyl- 
orange  as  indicator  may  be  rendered  more  delicate  by  the  use  of  a 
blue  glass ;  the  moment  acidity  is  reached  the  liquid,  when  viewed 
through  the  glass,  turns  green  suddenly.  L.  de  K. 

Estimation  of  the  Citrate-soluble  Phosphoric  Acid  in  Super¬ 
phosphates.  Otto  Seib  {Zeit.  anal.  Chem .,  1905,  44,  397 — 398). — 
2 '5  grams  of  the  superphosphate  are  triturated  in  a  mortar  with 
10  c.c.  of  a  warm  mixture  of  20  c.c.  of  sulphuric  acid  and  80  c.c.  of 
water.  The  solution  is  decanted  into  a  250  c.c.  flask,  and  the 
trituration  repeated  three  times,  the  superphosphate  being  then  rinsed 
into  the  flask  with  the  remainder  of  the  acid  mixture.  The  flask  and 
its  contents  are  shaken  in  a  shaking-apparatus  for  30  minutes,  after 
which  the  volume  is  made  up  to  250  c.c.  with  water.  The  solution  is 
filtered  and  the  phosphoric  acid  estimated  in  50  c.c.  of  the  filtrate,  as 
usual,  by  means  of  magnesia  mixture.  The  results  obtained  agree 
well  with  those  yielded  by  Petermann’s  method,  the  latter  being  the 
official  method  in  Belgium.  W.  P.  S. 

Estimation  of  Boric  Acid.  Karl  Windisch  {Zeit.  Nahr.  Genussm ., 
1905,  9,  641 — 660). — An  interesting  and  most  complete  review  of  the 
processes  recommended  in  recent  times  for  the  estimation  of  boric  acid. 
As  regards  the  volumetric  estimations,  it  appears  that  mannitol  is 
preferable  to  glycerol  when  titrating  with  phenolphthalein  as  indicator, 
as  it  is  always  free  from  acidity,  and  does  not  sensibly  increase  the 
bulk  of  the  liquid.  L.  de  K. 

Estimation  of  Boric  Acid.  Wilhelm  Yaubel  and  E.  Bartelt 
{Chem.  Zeit.,  1905,  29,  629 — 630). — The  well-known  glycerol  method 
is  recommended.  Attention  is  called  to  the  necessity  of  titrating 
with  standard  potassium  hydroxide  free  from  carbon  dioxide.  If  the 
liquid  should  contain  the  latter,  it  must  be  expelled  by  boiling,  the 
flask  being  covered  with  a  funnel  or  attached  to  a  reflux  condenser. 

Phosphoric  acid  should  be  absent ;  other  mineral  acids  are  first 
neutralised,  using  dimethylaniline-orange  as  indicator.  Sulphurous 
acid  must  be  expelled  by  boiling  with  dilute  sulphuric  acid.  After 
the  final  titration  with  phenolphthalein  as  indicator,  more  glycerol 
should  be  added  to  see  whether  the  colour  is  permanent. 

No  estimation  should  be  made  without  a  satisfactory  reaction 
being  obtained  with  turmeric  paper.  The  reaction  should  then 
be  further  confirmed  by  moistening  the  paper  with  soda  solution, 
which  causes  a  coloration  varying  from  greenish-blue  to  greenish- 
brown,  changing  to  a  pure  brown  on  drying.  The  presence  of 
phosphoric  acid  somewhat  affects  the  delicacy  of  the  test. 

L.  DE  K. 

Detection  of  Boric  Acid  in  Poods.  G.  Sellier  {Ann.  Chim. 
anal.,  1905,  10,  235 — 236). — The  process  is  more  particularly  devised 
for  the  detection  of  borates  in  substances  which  it  is  difficult  to  reduce 
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to  a  white  ash,  such  as  white  of  egg,  meat  products,  &c,  Ten  grams 
of  the  sample  are  heated  in  a  Kjeldahl  flask  with  12  c.c.  of  sulphuric 
acid  until  it  has  dissolved  to  a  dark  brown  liquid.  When  partially 
cooled,  10  c.c.  of  methyl  alcohol  are  added,  the  mass  is  again  gently 
heated,  and  the  escaping  vapours  are  ignited,  when  the  least  trace  of 
boric  acid  will  be  revealed  by  the  green  colour  of  the  flame. 

L.  de  K. 

Estimation  and  Separation  of  Silica  and  Fluorine. 

Ferdinand  Seemann  (Zeit.  anal.  Chem .,  1905,  44,  343 — 387). — In  the 
course  of  a  critical  study  of  the  various  methods  employed  for  the 
estimation  and  separation  of  silica  and  fluorine,  particularly  in  cases 
where  they  occur  together,  as  in  minerals,  the  author  finds  that  silica 
is  best  separated  by  precipitation  with  mercuric  ammonium  carbonate. 
The  latter  may  be  prepared  by  adding  ammonium  carbonate  to  a 
mercuric  chloride  solution  until  the  precipitate  which  forms  re¬ 
dissolves,  or  by  digesting  freshly  precipitated  mercuric  oxide  with  an 
excess  of  ammonium  carbonate  solution.  The  silicate  solution,  if 
alkaline,  should  be  nearly  neutralised  with  hydrochloric  acid  before 
adding  the  reagent,  and  the  mixture  must  be  twice  evaporated  to 
dryness  with  the  reagent  in  order  to  obtain  a  precipitate  which  is 
readily  filtered  and  washed.  On  ignition,  anhydrous  silica  is  ob¬ 
tained.  Precipitation  of  silica  by  means  of  ammoniacal  zinc 
solution  is  not  quite  trustworthy.  The  filtrate  from  the  silica-mercury 
precipitate  may  be  used  for  the  estimation  of  the  fluorine,  and  for  this 
purpose  the  methods  described  by  Fresenius,  Brandi,  Oettel,  Carnot,  or 
Offermann  are  all  suitable.  The  estimation  of  fluorine  as  calcium 
fluoride  is  not  recommended.  W.  P.  S. 

Analysis  of  Saltpetre.  It.  Bensemann  (Zeit.  angew .  Chem.,  1905, 
18,  939).— Further  minute  details  as  to  the  assay  of  Chili  saltpetre  by 
means  of  the  oxalic  acid  process  already  described  (this  vol.,  ii,  481). 
If  a  chlorate  should  be  present,  it  will  also  be  converted  into  an 
oxalate,  and  must  be  allowed  for.  L.  de  K. 

Estimation  of  Magnesium  and  Phosphoric  Acid  as  Mag¬ 
nesium  Pyrophosphate.  K.  K.  Jarvinen  (Zeit.  anal.  Chem.,  1905, 
44,  333 — 342.  Compare  Abstr.,  1904,  ii,  515). — For  the  estimation 
of  magnesia,  the  following  method  gives  correct  results,  no  excess  of 
phosphate  being  included  in  the  precipitate.  The  solution,  which 
should  not  contain  an  excessive  quantity  of  ammonium  salts,  is  exactly 
neutralised,  using  lacmoid  as  indicator.  A  slightly  ammoniacal  di¬ 
ammonium  phosphate  solution  is  then  added  drop  by  drop.  After 
a  time,  when  the  greater  part  of  the  precipitate  has  separated, 
1  per  cent,  ammonia  is  added,  and  then  10  per  cent,  ammonia  in 
quantity  equal  to  one- third  the  volume  of  the  whole.  The  precipitate 
is  collected  on  a  filter  at  the  end  of  two  hours,  dried,  and  ignited  over  a 
Bunsen  flame,  but  not  over  a  blast  flame.  The  presence  of  ammonium 
oxalate  in  moderate  quantity  has  no  influence  on  the  precipitation. 

W.  P.  S. 
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A  Method  in  Qualitative  Analysis  for  determining  the 
Presence  of  certain  Metallic  Oxides.  Charles  R.  C.  Tichborne 
(<Sci.  Proc.  Roy.  Dubl.  Soc .,  1904,  10,  331 — 334). — When  certain 
oxides  are  either  shaken  for  some  time  or  ground  up  with  a  10  per  cent, 
solution  of  sodium  hydrogen  carbonate,  the  filtered  extract  gives  a  deep 
crimson  coloration  with  phenolphthalein,  whereas  sodium  hydrogen 
carbonate  solution  alone  gives  no  colour  or  only  a  faint  pink.  The 
oxide  acting  on  the  acid  carbonate  produces  some  of  the  normal 
carbonate  according  to  the  equation  : 

MO  +  23STaHC03  -  Na?C03  +  MCOa  +  H20. 

The  reaction  is  given  readily  by  litharge,  silver  oxide,  yellow  pre¬ 
cipitated  mercuric  oxide,  bismuth  oxide,  stannic  oxide,  antimony 
oxide,  moist  ferrous  oxide,  precipitated  magnetic  oxide  of  iron,  pre¬ 
cipitated  manganous  oxide,  and  zinc  oxide  (either  flowers  of  zinc,  or 
that  obtained  by  ignition  of  the  carbonate).  The  reaction  is  not  given 
by  red  lead,  precipitated  mercurous  oxide,  cupric  oxide,  alumina,  pre¬ 
cipitated  ferric  oxide,  or  manganese  dioxide,  whilst  with  red,  crystalline 
mercuric  oxide  and  cuprous  oxide  it  is  not  very  satisfactory.  In 
general,  hydroxides  and  oxides  formed  in  the  moist  way  bring  about 
the  decomposition  *  those  that  have  been  ignited  do  not  act  so  well. 

J.  0.  P. 

Estimation  of  Acetic  Acid  in  White  Lead.  Gustave  W. 
Thompson  (J.  Soc.  Chem.  Ind .,  1905,  24,  487 — 488). — The  author 
states  that  the  acetic  acid  often  contained  in  white  leads  cannot  be 
completely  liberated  by  treatment  with  dilute  sulphuric  acid  (Lunge’s 
process),  and  proposes  the  following  method.  Eighteen  grams  of  the 
sample  are  placed  in  a  500  c.c.  flask  arranged  for  connection  with  a 
steam  supply  and  attached  to  a  Liebig’s  condenser.  Forty  c.c.  of  syrupy 
phosphoric  acid,  50  c.c.  of  water,  and  18  grams  of  zinc  dust  are  added 
and  the  whole  is  distilled  to  a  small  bulk.  Steam  is  now  admitted 
until  the  flask  is  half  filled  with  condensed  water,  when  the  steam  is 
shut  off  and  the  contents  again  boiled  down  to  a  small  bulk ;  this 
operation  is  conducted  twice.  The  distillate  is  then  mixed  with  1  c.c. 
of  phosphoric  acid,  and,  if  necessary,  with  a  little  silver  phosphate  to 
retain  traces  of  hydrochloric  acid,  and  redistilled.  When  about  20  c.c. 
are  left  in  the  distilling  flask,  steam  is  passed  until  about  200  c.c.  of 
water  has  condensed,  which  is  then  again  boiled  down  to  a  small  bulk. 
The  operation  is  repeated  until  finally  10  c.c.  of  the  distillate  requires 
for  neutralisation  not  more  than  0-1  c.c.  A/ 10  alkali,  using  phenol¬ 
phthalein  as  indicator.  In  the  titration  it  will  be  found  convenient 
to  titrate  the  distillate  when  it  reaches  200  c.c.,  and  then  to  titrate 
each  subsequent  portion  of  200  c.c.  L.  de  K. 

Analysis  of  Copper  Perrocyanide.  Auguste  Leuba  (Ann.  Chim . 
anal.,  1905,  10,  218 — 219). — About  0*5  gram  of  the  material  is  boiled 
in  a  reflux  apparatus  for  two  hours  with  a  5  per  cent,  solution  of  oxalic 
acid.  The  golden-yellow  liquid  is  passed  through  a  filter  and  the 
washed  precipitate  is  dissolved  in  dilute  nitric  acid,  the  solution  being 
then  added  to  the  main  filtrate.  After  concentrating  the  liquid  on  the 
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water-bath,  the  iron  and  copper  are  separated  by  the  ordinary  process. 
Other  metallic  ferrocyanides  cannot  be  analysed  by  the  oxalic  acid 
process.  L.  de  K. 

Separation  of  Iron  from  Nickel  and  Cobalt  by  Aid  of 
Formic  Acid.  Leonard  H.  Borgstrom  ( Chem .  Centr .,  1905,  i, 
1667  ;  from  Bull.  Com.  Geol.  Finlctnde,  1903,  No.  14,  1 — 80. 
See  this  vol.,  ii,  538). 

Quantitative  Separation  of  Gold  from  other  Metals  by 
Hydrazine  or  Hydroxy  famine  Salts.  Paul  Jannasch  and  O.  yon 
Mayer  ( Be r.,  1905,  38,  2129 — 2130). — Gold  is  precipitated  quantita¬ 
tively  from  solutions  of  its  salts,  whether  neutral,  acid,  or  alkaline, 
by  the  addition  of  hydrazine  salts.  The  state  of  aggregation  and  the 
colour  of  the  metal  depend  largely  on  the  temperature  and  on  the 
other  substances  which  are  present.  Hydroxylamine  produces  a  similar 
effect  when  used  in  hydrochloric  acid  solution  at  a  temperature  of  80° ; 
the  precipitation,  however,  proceeds  more  slowly  and  for  quantitative 
purposes  the  mixture  must  be  heated  for  some  time  on  the  water-bath. 
Gold  may  be  separated  from  potassium,  sodium,  barium,  strontium, 
calcium,  magnesium,  aluminium,  chromium,  zinc,  manganese,  iron, 
uranium,  nickel,  cobalt,  cadmium,  mercury,  lead,  and  copper,  but  not 
from  tin,  by  these  methods.  J.  J.  S. 

Reaction  of  Hydrazine  and  Hydroxylamine  Salts  with 
Salts  of  the  Platinum  Metals  and  Separation  of  these  from 
Gold.  Paul  Jannasch  and  O.  von  Mayer  {Ber.,  1905,  38, 
2130 — 2131). — Gold  may  be  separated  from  palladium  by  precipitat¬ 
ing  the  gold  with  hydroxylamine  hydrochloride  in  hydrochloric  acid 
solution,  and  then  the  palladium  by  means  of  hydrazine  hydrochloride. 
In  a  similar  manner,  gold  may  be  separated  quantitatively  from 
platinum,  iridium,  rhodium,  or  osmium.  Osmium,  however,  is  not 
completely  precipitated  by  hydrazine  in  alkaline  solution  and  in  acid 
solution  yields  no  trace  of  precipitate.  J.  J.  S. 

Physico-chemical  Analysis  of  Soils.  H.  Lagatu  ( Compt . 
rend.,  1905,  140,  669- — 672). — A  geometrical  method  is  suggested  for 
interpreting  the  results  of  the  physical  and  chemical  analyses  of  soils, 
a  single  value  being  obtained  from  three  variable  numbers  (as,  for 
instance,  clay,  fine  sand,  and  coarse  sand,  or  calcium  carbonate,  clay, 
and  silica)  having  a  constant  sum.  N.  H.  J.  M. 

Estimation  of  Alcohol  in  Beers  by  means  of  the  Zeiss  Im¬ 
mersion  Refractometer.  Edwin  Ackermann  and  Albert  Steinmann 
{Chem.  Centr.,  1905,  ii,  1672 ;  from  Zeit.  ges.  Brauw.,  20,  259 — 260). 
— The  authors  state  that  the  estimation  of  the  alcohol  in  beers  may  be 
effected  with  advantage  by  means  of  the  refractometer,  and  have  for 
this  purpose  constructed  a  special  table. 

The  method  does  not,  however,  seem  suitable  for  wine  distillates. 

L.  DE  K. 
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Estimation  of  G-lycerol  by  the  Extraction  Method.  Willy 
Landsberger  {Chem.  Bev.  Fett  Harz  Ind.,  1905,  12,  150 — 152). — 
Compared  with  estimations  by  the  acetin-method,  the  extraction 
method  of  Shukoff  and  Schestakoff  (this  vol.,  ii,  289)  gives  closely 
concordant  results,  especially  in  the  estimation  of  glycerol  in  the 
solutions  obtained  by  the  decomposition  of  fats  and  oils  by  ferments. 
The  solutions  experimented  with  contained  from  8*5  to  22  per  cent,  of 
glycerol,  but  good  results  were  also  obtained  in  the  case  of  crude 
glycerols  containing  upwards  of  80  per  cent,  of  glycerol. 

W.  P.  S. 

Estimation  of  Sugar  with  Fehling’s  Solution.  F.  P.  La valle 
{Ber.,  1905,  38,  2170). — To  overcome  the  difficulty  of  recognising  the 
end-point  when  Fehling’s  solution  is  used  to  estimate  sugar  *  in 
solutions  containing  other  impurities,  excess  of  an  alkali  is  added. 
The  separation  of  cuprous  oxide  is  prevented  and  the  end-point 
sharply  characterised  by  the  disappearance  of  the  blue  colour.  Five 
to  ten  c.c.  of  Fehling’s  solution  are  placed  in  a  porcelain  dish,  30  c.c.  of 
aqueous  sodium  hydroxide  (1  :  3)  and  50 — *60  c.c.  of  distilled  water 
added,  the  mixture  heated  to  boiling,  and  the  sugar  solution  then  run 
in.  E.  F.  A. 

[Approximate]  Estimation  of  Reducing  Sugars  and  Dex- 
trins  in  presence  of  Starch  and  Soluble  Starch.  Jules  Wolfe 
( Ann .  Chim.  anal.,  1905,  10,  233 — 235). — The  liquid  resulting  from 
the  maceration  of  25  c.c.  of  a  4*5  per  cent,  starch  paste  and  5 — 10  c.c. 
of  barley  extract  is  diluted  to  50  c.c.,  and  in  10  c.c.  of  this  the  reducing 
sugar  (maltose)  is  estimated  as  usual  by  the  copper  process.  Twenty- 
five  c.c.  of  the  solution  are  then  diluted  to  50  c.c.  with  saturated 
barium  hydroxide,  which  precipitates  the  starch  whether  dissolved  or 
still  in  the  state  of  paste.  Twenty-five  c.c.  of  the  filtrate  are  then 
mixed  with  0*25  c.c.  of  sulphuric  acid  and  heated  in  an  autoclave  for 
20  minutes  at  120°  in  order  to  convert  the  dextrins  and  the  maltose 
into  dextrose.  The  liquid  is  diluted  to  50  c.c.,  filtered,  and  treated 
with  copper  solution  as  usual.  The  total  dextrose  thus  found  represents 
the  starch  actually  acted  on  by  the  barley  extract  in  a  certain  time.  The 
figures  obtained  also  enable  the  amount  of  dextrin  to  be  calculated. 
In  this  process,  due  allowance  must,  of  course,  also  be  made  for  the 
reducing  matters  contained  in  the  barley  extract.  L.  de  K. 

Estimation  of  Saccharose  in  presence  of  Lsevulose  and 
Dextrose.  Henri  Pellet  and  L.  Pellet  ( Chem .  Centr.,  1905, 
i,  1672 — 1573  ;  from  Bull.  .dssoc.  Chim.  Suer .  et  Dist .,  22,  744 — 752). 
— In  reply  to  Dupont,  the  authors  state  that  the  Clerget  formula 
with  suitable  modification  may  be  safely  applied  in  the  polarimetric 
estimation  of  saccharose  in  cane-sugar  molasses.  The  estimation  is 
not  affected  by  a  slight  excess  of  acetic  or  sulphurous  acid. 

L.  DE  K. 

Estimation  of  Saccharose  in  presence  of  Dextrose  and 
Lsevulose.  Francois  Dupont  (Chem.  Centr.,  1905,  i,  1573  ;  from 
Bull .  Assoc.  Chim.  Suer,  et  Dist.,  22,  753).— The  author,  in  reply  to 
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Pellet  and  Pellet  (see  preceding  abstract),  now  states  that  he  agrees 
with  their  views.  L.  de  K. 

Formation  of  Lactosazone.  W.  C.  de  Graaff  ( Chem .  Centr ., 
1905,  i,  1573  ;  from  Pharm.  Weehblad ,  42,  346 — 349). — 1*5  mg.  of  the 
supposed  lactose  is  boiled  for  two  minutes  with  1  drop  of  phenyl- 
hydrazine  and  2  drops  of  acetic  acid.  Water  is  added  until  the 
mixture  becomes  turbid  and  it  is  then  examined  under  the  microscope 
after  adding  some  more  water  to  the  slide.  In  the  presence  of  lactose, 
typical  globular  aggregates  of  small,  sharp,  bright  yellow  needles  of 
lactosazone  are  formed.  When  dealing  with  very  small  traces  of 
lactose,  the  solution  may  be  agitated  with  benzene  and  the  latter 
allowed  to  evaporate.  Sometimes  it  is  necessary  to  recrystallise  the 
osazone.  L.  de  K. 

Estimation  of  /?-Hydroxybutyric  Acid  in  Urine.  John  H. 
Byffel  (Proc.  Physiol,  Soc.,  1905,  lvi — lviii ;  J.  Physiol .,  32). — The 
method  consists  in  heating  the  urine  with  sodium  hydroxide  and  am¬ 
monia  to  prevent  frothing,  adding  sulphuric  acid,  distilling  with  steam, 
and  determining  the  crotonic  acid  which  passes  over  by  saturating 
with  bromine  and  estimating  the  excess  of  bromine  iodometrically. 

W.  D.  H. 

[Detection  of]  Glyoxylic  Acid.  Hans  Eppinger  (Beitr.  chem . 
Physiol.  Path.,  1905,  6,  492 — 501.  See  this  vol.,  ii,  543). 

Estimation  of  G-lycuronic  Acid.  Bernhard  Tollens  (Zeit. 
physiol.  Chem.,  1905,  44,  388 — 390.  Compare  Neuberg  and  Neimann, 
this  vol.,  ii,  426;  Tollens  and  Chalmot,  Abstr.,  1891,  768  ;  Mann 
and  Tollens,  1895,  ii,  335). — It  is  pointed  out  that  the  method  pre¬ 
viously  described  gives  approximate  results.  J.  J.  S. 

Chemical  Analysis  and  Cryoscopy  of  Milk.  Henri  Lajoux 
(J.  Pharm.  Chim.,  1905,  [vi],  21,  577 — 591). — The  freezing  point  of 
pure  milk  was  found  to  lie  between  —0*54°  and  —0*58°.  For  the 
mixed  milk  of  many  cows,  the  freezing  point  is  practically  constant  at 
-  0’55°,  but  the  milk  of  any  individual  cow  may  give  a  figure  as  low 
as  —  0*54°.  The  freezing  point  is  not  affected  by  the  feeding  or  breed 
of  the  animal,  or  by  the  season  of  the  year.  The  addition  of  water 
to  milk  raises  the  freezing  point  of  the  latter,  and  the  percentage  quantity 
of  added  water  may  be  calculated  from  the  reading  obtained.  The 
amount  of  fat  in  the  milk  is  without  influence.  W.  P.  S. 

Saponification  of  Fat  by  Ammonia  in  the  Rose-Gottlieb 
Method  of  estimating  Fat  in  Milk.  Anton  Burr  ( Milchw .  Zentr., 
1905,  1,  248 — 250). — The  results  of  the  experiments  described  in  this 
paper  show  that  none  of  the  fat  is  saponified  by  the  excess  of  ammonia 
used  in  the  Rose-Gottlieb  method.  Emulsions  of  butter  fat  and 
water,  when  analysed  by  this  process,  yielded  the  amounts  of  fat 
originally  weighed  out,  showing  that  no  loss  of  fat,  due  to  possible 
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saponification,  had  taken  place.  In  the  case  of  milk,  the  risk  of 
saponification  is,  moreover,  still  less,  as  a  considerable  portion  of  the 
ammonia  combines  with  the  casein.  W.  P.  S. 

New  Test  for  Formalin  in  Milk.  Franz  TJtz  ( Chem .  Zeit 1905, 
29,  669). — Equal  parts  of  milk  and  hydrochloric  acid  of  sp.  gr.  1T9 
are  heated  with  a  few  granules  of  vanillin.  If  formalin  is  not  present, 
the  liquid  turns  a  beautiful  violet  or  raspberry  colour,  but  if  traces  of 
formalin  are  present  the  liquid  turns  yellow.  The  reaction  is  stated  to 
be  very  delicate.  L.  de  K. 

The  Sichler  “Sinacid  Butyrometry.”  Wilhelm  Schneider 
{Chem.  Zeit.,  1905,  29,  690). — The  author  having  made  comparative 
experiments  with  the  methods  of  Gerber  and  of  Sichler  for  the 
estimation  of  fat  in  milks,  pronounces  in  favour  of  the  former.  The 
experiments  were  made  both  with  cow’s  and  goat’s  milk.  L.  de  K. 

Oxidising  Action  of  Impure  Ether  containing  Peroxide,  and 
its  Influence  on  Kreis’s  Reaction.  Hugo  Ditz  {Chem.  Zeit.,  1905, 
29,  705 — 710). — When  a  rancid  specimen  of  cocoa-nut  oil  is  agitated 
with  an  equal  volume  of  concentrated  hydrochloric  acid  and  a  freshly 
prepared  solution  of  phloroglucinol  in  ether  is  added,  Kreis’s  colour 
reaction  does  not  take  place.  The  reaction  does  take  place,  however, 
when  special  precaution  is  taken  to  free  the  ether  used  from  any 
peroxide  contained  in  it.  The  ethyl  peroxide  present  in  impure  ether 
exerts  a  much  stronger  oxidising  action  than  does  the  hydrogen 
peroxide  present. 

Kreis’s  reaction  also  takes  place  when  phenols  containing  two 
hydroxyl  groups  in  the  meta-position  are  substituted  for  phloro¬ 
glucinol.  A.  McK. 

Detection  of  Linseed  Oil  in  Nut  Oil.  Georges  Halphen  {Bull. 
Soc.  chim.,  1905,  [iii],  33,  571 — 572). — The  test  used  is  a  special  form 
of  that  already  described  (Abstr,,  1902,  ii,  293).  Sufficient  bromine 
is  added  to  10  c.c.  of  carbon  tetrachloride  to  make  15  c.c.  of  liquid,  of 
which  1  c.c.  is  added  to  0-5  c.c.  of  the  oil,  previously  dissolved  in  10  c.c. 
of  ether.  This  mixture  is  then  warmed  at  25°,  when,  if  linseed  oil  is 
present,  a  precipitate  is  formed  in  less  than  two  minutes.  A  precipi¬ 
tate  is  eventually  formed  under  these  conditions  with  nut  oil  alone, 
but  only  after  the  lapse  of  at  least  seven  minutes.  The  presence  of 
poppy  oil,  which  is  sometimes  added  as  an  adulterant,  does  not  interfere 
with  the  test.  T.  A.  H. 

Estimation  of  Certain  Hydrazides.  Concetto  Maselli 
{Gazzetta,  1905,  35,  i,  267 — 273). — When  aqueous  solutions  of  salts  of 
semicarbazide  or  semioxamazide  are  boiled  with  dilute  acids,  decom¬ 
position  occurs  with  quantitative  separation  of  ammonia  and  hydrazine, 
according  to  the  equations  :  NHg'CO'NH’NHg  +  2H20  =  NH3  +  C02  + 
H20  +  N2H4and  NH2*CO-CO*NH-NH2  +  2H20  =  NH3  +  C02H-C02H  + 

n2h4. 
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The  quantity  of  semicarbazide  in  a  solution  can  hence  be  estimated 
either  (1)  by  determining  the  amount  of  hydrazine  set  free  by  adding 
a  known  volume  in  excess  of  a  standard  solution  of  potassium  iodate, 
boiling  until  all  the  iodine  separated  is  removed,  and  titrating  the 
liquid  with  standard  sodium  thiosulphate  solution  to  determine  the 
excess  of  potassium  iodate  remaining  in  the  solution,  or  (2)  by  deter¬ 
mining  the  amount  of  ammonia  set  free  by  rendering  the  liquid  alkaline 
with  sodium  hydroxide  and  distilling  the  ammonia  into  a  known 
volume  of  standard  acid  solution.  Both  these  methods  give  excel¬ 
lent  results.  With  the  semioxamazide,  oxalic  acid  is  formed  on  boiling 
with  dilute  sulphuric  acid,  so  that  in  this  case  only  the  ammonia  method 
can  be  used  for  the  estimation ;  here  also  very  good  results  are 
obtained.  T.  H.  P. 

Detection  of  Antipyrine  in  Dimethylaminoantipyrine 
[Amidopyrine].  Paul  Bourcet  {Bull.  Soc.  chim .,  1905,  [iii],  33, 
572 — 573).— An  admixture  of  2  per  cent,  or  more  of  antipyrine  with 
the  more  expensive  substance  amidopyrine  may  be  detected  by  adding 
a  few  drops  of  sulphuric  acid  and  then  a  small  quantity  of  a  saturated 
solution  of  sodium  nitrite  to  a  solution  of  from  0*01  to  0-02  gram  of 
the  suspected  material  in  4  to  5  c.c.  of  water.  If  antipyrine  is 
present,  a  comparatively  stable,  intense  bluish-green  coloration  is 
obtained,  whereas  with  amidopyrine  alone  a  fugitive  bluish-violet 
colour  is  produced.  The  amount  of  antipyrine  present  may  be 
approximately  determined  by  the  depth  and  character  of  the 
coloration.  T.  A.  H. 

Use  of  Potassium  Bismuth  Iodide  for  the  Estimation  of 
Alkaloids.  Hermann  Thoms  {Chem.  Ceutr.,  1905,  i,  1341 — 1342; 
from  Ber.  Deut.  pharm.  Ges.r  15,  85 — 91). — The  sulphuric  acid 
solution  of  the  alkaloid  is  precipitated  with  10  c.c.  of  the  ordinary 
potassium  bismuth  iodide  reagent,  and  the  precipitate  is  washed  with 
10  c.c.  of  5  per  cent,  sulphuric  acid.  The  precipitate  and  filter  are 
now  transferred  to  a  wide-mouthed  200  c.c.  stoppered  cylinder  and  well 
shaken  with  a  mixture  of  10  grams  of  powdered  crystallised  sodium 
carbonate  and  10  c.c.  of  10  per  cent,  sodium  hydroxide.  Fifty  c.c.  of 
ether  (added  in  2  portions  of  25  c.c.)  are  added,  and  the  whole  is 
gently  shaken  for  20  minutes,  the  cylinder  being  held  vertically. 
Twenty-five  c.c.  of  the  ethereal  layer  are  then  pipetted  off  and  titrated 
with  Nj  100  hydrochloric  acid,  with  iodeosin  as  indicator.  L.  he  K. 

Alkaloid  Reactions.  Quinine  and  Cinchonine.  C.  Reichard 
(i Chem .  Gentr .,  1905,  i,  1438 — 1439  ;  from  Pharm.  Zeit .,  50,  314 — 315). 
— If  a  few  drops  of  a  strong  solution  of  mercurous  nitrate  are 
evaporated  on  a  porcelain  lid  and  the  residue  mixed  with  a  trace  of 
quinine  or  cinchonine  sulphate  and  a  drop  of  water,  reduction  of 
mercury  takes  place,  particularly  with  cinchonine.  Mercuric  chloride 
is  but  slightly  reduced.  A  mixture  of  copper  oxychloride  with 
quinine  and  a  little  hydrochloric  acid  turns  yellowish-red ;  cinchonine 
acts  a  little  more  slowly.  A  hydrochloric  acid  solution  of  basic 
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bismuth  nitrate  causes  a  slight  yellow  coloration.  If  a  drop  of  strong 
ferric  chloride  is  allowed  to  dry  on  a  porcelain  lid  and  the  spot  is 
covered  with  a  little  quinine  or  cinchonine  sulphate,  the  addition  of  a 
drop  of  water  will  cause  a  dark  brown  mass,  which  turns  green  on 
adding  a  drop  of  strong  sulphuric  acid.  When  treated  with  ammonium 
persulphate  and  a  drop  of  sulphuric  acid,  quinine  gives  a  passing 
yellow  colour,  whilst  cinchonine  remains  perfectly  colourless.  With 
potassium  dichromate  and  sulphuric  acid,  both  alkaloids  give  a  dark, 
blue  colour  passing  into  bluish-green.  The  following  reactions  dis¬ 
tinguish  quinine  from  cinchonine.  With  sulphuric  acid  and  ammonium 
molybdate,  quinine  gives  a  pale  blue  colour,  gradually  darkening, 
whilst  cinchonine  gives  at  once  a  dark  blue  colour.  If  these  blue 
mixtures  are  warmed  with  a  little  ammonium  persulphate,  they  both 
effervesce  and  turn  deep  yellow.  If  now  to  the  mixture  is  added  a 
little  40  per  cent,  formaldehyde,  and  then  a  drop  of  strong  potassium 
thiocyanate,  the  cinchonine  mixture  turns  a  dark  reddish-brown, 
whilst  the  quinine  mixture  is  not  affected.  L.  de  K. 

Estimation  of  Betaine  in  the  Products  of  Sugar  Factories. 
Vladimir  Stanek  (Zeit.  Zucherind.  Bohm .,  1905,  29,  410 — 417.  Com¬ 
pare  Abstr.,  1904,  ii,  790). — The  author  has  applied  the  method  for 
estimating  betaine  previously  described  by  him  (loc.  cit.)  to  the  pro¬ 
ducts  of  sugar  factories.  These  products  contain  purine  substances, 
peptones,  and  proteids,  which  are  all  precipitated  by  a  solution  of 
iodine  in  potassium  iodide  solution.  The  betaine  may,  however,  be 
separated  from  these  by  means  of  cupric  or  cuprous  salts,  the  pro¬ 
cedure  being  as  follows :  the  material  (raw  sugar,  syrup,  molasses, 
&c.)  is  dissolved  in  10  per  cent,  sulphuric  acid  solution  saturated  with 
sodium  chloride,  after  which  the  potassium  tri-iodide  solution  is  added 
drop  by  drop  as  long  as  a  precipitate  is  formed.  A  few  grams  of 
moist  powdered  iodine,  obtained  by  precipitation  of  an  acidified  solu¬ 
tion  of  iodine  in  potassium  iodide  by  means  of  sodium  nitrite,  is  then 
added  and  the  whole  thoroughly  mixed.  After  six  hours,  the  liquid 
is  decanted  on  to  a  Gooch  filter,  the  precipitate  being  then  broken  up 
with  a  glass  rod  and  also  transferred  to  the  filter,  where  it  is  washed 
with  saturated  sodium  chloride  solution.  The  precipitate  is  mixed 
with  water,  and  finely  divided  copper  (precipitated  from  a  solution 
containing  zinc  and  copper  sulphates  by  means  of  zinc)  is  added  until 
the  precipitate  becomes  light  in  colour  and  the  odour  of  iodine  disap¬ 
pears,  the  liquid  being  heated  and  stirred  meanwhile.  The  solution  is 
then  boiled  and  sufficient  cupric  hydroxide  (precipitated  from  an 
aqueous  glycerol  solution  of  copper  sulphate  by  sodium  hydroxide) 
added  to  give  the  yellow  precipitate  a  green  colour.  The  cooled  liquid 
is  filtered  through  a  Gooch  crucible  and  the  residue  washed  ten  times 
with  cold  water.  The  nitrogen  in  the  precipitate,  which  consists 
mainly  of  cuprous  iodide,  is  then  determined  by  Kjeldahl’s  method. 
The  nitrogen  in  the  total  filtrate,  which  contains  the  betaine,  is  also 
determined  by  Kjeldahl’s  method  and  is  calculated  as  betaine ;  1  c.c. 
of  A/10  sulphuric  acid  corresponds  with  0 ’01 3 156  gram  of  crystallised 
betaine.  This  method  gives  good  and  concordant  results  for  all  the 
important  products  of  the  sugar  factory.  The  betaine  separated  in  this 
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manner  contains  small  quantities  of  another  nitrogenous  substance, 
probably  choline,  and  traces  of  an  apparently  nitrogen-free  compound. 

T.  H.  P. 

Alkaloid  Reactions.  Nicotine  and  Coniine.  II.  C.  Reichard 
(Chem.  Centr 1905,  i,  1486  ;  from  Pharm .  Centr.-H.,  40,  309 — 313. 
Compare  Abstr.,  1904,  ii,  792  and  847). — When  a  drop  of  nicotine  and 
then  a  drop  of  hydrochloric  acid  are  added  to  finely  powdered  dry  copper 
oxychloride,  the  mass  becomes  violet-blue,  whilst  coniine  under  similar 
conditions  forms  a  bright  green  solution  which  gradually  becomes 
colourless.  The  residue  left  by  allowing  a  drop  of  a  concentrated 
aqueous  solution  of  mercurous  nitrate  to  evaporate  on  a  porcelain  plate, 
when  treated  with  coniine  or  nicotine,  gives  a  deep  black  coloration  at 
once  in  the  first  case,  but  only  gradually  in  the  second.  If  mercuric 
chloride  is  used  instead  of  mercurous  nitrate,  both  alkaloids  give  a 
very  slight  yellow  coloration,  which,  on  the  addition  of  a  drop  of 
sulphuric  acid,  becomes  faintly  red  when  nicotine  is  present,  but 
colourless  when  coniine  is  present.  When  coniine  is  added  to  an  equal 
quantity  of  cobalt  nitrate,  the  mixture  becomes  violet,  whilst  nicotine 
forms  a  violet-blue  coloration.  The  residue  left  by  allowing  an  aqueous 
solution  of  a-nitroso-/?-naphthol  to  evaporate,  when  treated  with  coniine 
or  nicotine,  gives  a  green  or  a  yellowish-brown  coloration  respectively.  A 
solution  of  a-naphthol  added  to  a  drop  of  coniine  or  nicotine  is  colourless, 
but  on  addition  of  hydrochloric  acid  the  nicotine  solution  turns  yellow, 
whilst  the  coniine  remains  unchanged.  An  intense  yellow  coloration 
is  gradually  formed  when  hydrochloric  acid  is  added  to  a  mixture  of 
bismuth  subnitrate  with  nicotine,  but  coniine  under  similar  conditions 
remains  white.  A  trace  of  nicotine,  when  added  to  a  40  per  cent, 
solution  of  formaldehyde,  immediately  produces  a  yellow  coloration, 
and  on  adding  a  drop  of  concentrated  sulphuric  acid  the  colour  becomes 
similar  to  that  of  a  dilute  solution  of  cobalt  nitrate;  coniine  and 
sparteine  do  not  give  these  reactions.  Nicotine  may  also  be  dis¬ 
tinguished  from  coniine  or  sparteine  by  the  yellow  coloration  which  is 
formed  when  the  alkaloid  is  mixed  with  a  few  crystals  of  ammonium 
persulphate  and  concentrated  sulphuric  acid  added.  E.  W.  W. 

Alkaloid  Reactions  (Sparteine,  Coniine,  Nicotine). 

C.  Reichard  {Chem.  Centr. ,  1905,  ii,  171 — 172  ;  from  Pharm.  Centr., 
48,  385 — 388). — A  series  of  new  tests  are  given  for  sparteine ,  the 
most  characteristic  of  which  are  as  follows  :  sodium  picrate  gives  a 
yellow  with  sparteine  and  coniine  but  a  reddish-yellow  with  nicotine. 
On  adding  sulphuric  acid,  the  nicotine  mixture  turns  yellowT.  If  to  the 
three  mixtures  is  now  added  a  little  ammonium  persulphate  and  a  drop 
of  strong  potassium  thiocyanate,  the  sparteine  assumes  a  fine  orange- 
red  colour,  while  the  others  are  not  affected.  On  evaporating  a  mix¬ 
ture  of  ferric  chloride  and  potassium  thiocyanate  and  then  moistening 
the  spot  with  water  containing  sparteine,  the  mixture  turns  a  beautiful 
bluish-violet ;  nicotine  and  coniine  give  a  green  colour. 

New  tests  are  also  given  for  coniine  and  nicotine ,  of  which  the  follow¬ 
ing  are  the  most  characteristic.  Nicotine  gives  a  yellowish-green  with 
ammonium  molybdate ;  coniine  and  sparteine  are  not  affected.  If 
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nicotine  is  added  to  a  mixture  of  ammonium  molybdate  and  sulphuric 
acid  the  mixture  also  turns  a  yellowish-green  which,  on  adding  ammo¬ 
nium  persulphate,  becomes  a  beautiful  purplish- violet,  gradually  chang¬ 
ing  to  dark  yellow.  Coniine  and  sparteine  give  a  faint  blue  colour 
which  turns  dark  yellow  with  persulphate. 

When  nicotine  is  added  to  powdered  potassium  ethyl  sulphate 
moistened  with  sulphuric  acid,  the  mass  turns  first  yellow  and  then 
red ;  coniine  and  sparteine  give  no  reaction.  L.  de  K. 

Estimation  of  Lecithin  in  G-rape  Stones  and  in  Wine. 

F.  Muraro  ( Gazzetta ,  1905,  35,  i,  314 — 319). — The  author's  experi¬ 
ments  show  that  absolute  alcohol  extracts  lecithin  from  grape  stones 
more  completely  at  80°  than  at  50°,  but  that  with  wines  the  maximum 
amount  of  lecithin  is  extracted  at  50°,  the  quantity  obtained  at  80° 
being,  however,  greater  than  that  yielded  by  neutralised  wine  at  the 
same  temperature. 

It  is  probable  that  the  conclusions  of  Weirich  and  Ortlieb  (Abstr., 
1904,  ii,  304)  are  incorrect  and  that  pasteurised  wines  still  contain 
lecithin.  T.  H.  P. 

Malt  Analysis.  II.  Estimation  of  Moisture  and  Extract. 

John  Simpson  Ford  and  John  M.  Guthrie  (Journ.  Inst.  Brewing ,  1905, 
11,  326 — 344). — The  ordinary  method  of  estimating  the  moisture  of 
malt,  by  drying  in  a  steam-oven  or  in  an  air-oven  at  105°,  gives  results 
which  are  both  erroneous  and  inconsistent,  since  many  malts  gain  in 
weight  owing  to  oxidation  by  the  air.  Perhaps  the  most  satisfactory 
results  are  arrived  at  by  drying  the  malt  at  110°  in  a  current  of 
hydrogen,  absorbing  the  expelled  water  by  means  of  sulphuric  acid  or 
phosphoric  oxide,  and  checking  the  result  by  noting  the  loss  in  weight 
of  the  malt  \  the  figures  are  in  general  identical.  The  use  of  vacuum 
drying  appliances  at  105 — 110°  would  undoubtedly  yield  results 
approximate  to  the  truth,  but  such  appliances  are  expensive  and 
troublesome  ;  where,  however,  a  correct  value  is  required,  as  in  the 
determination  of  extract  by  the  “  proportionality"  or  “  known  weight  ” 
method,  they  should  be  employed.  For  uniformity  of  result,  all  that 
is  required  is  the  use  of  an  inert  gas,  preferably  carbon  dioxide,  in 
conjunction  with  the  ordinary  water-oven,  the  values  thus  obtained 
being  concordant,  although  probably  lower  than  the  real  values.  The 
authors  describe  a  suitable  carbon  dioxide  generator  and  reservoir  con¬ 
nected  with  a  steam-oven. 

The  authors  discuss  the  different  methods  in  use  for  the  estimation 
of  the  “ extract"  of  malts,  and  conclude  that  the  most  convenient  is 
that  given  by  Heron.  They  find,  however,  that  10  c.c.  is  a  more  exact 
average  volume  of  the  grains  obtained  from  50  grams  of  malt  than 
15  c.c.,  as  stated  by  Heron.  T.  H.  P. 
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Emission  of  Light  from  the  Vapours  of  Alkali  Metals  and 
their  Salts,  and  the  Centres  of  this  Emission.  Philipp  Lenard 
{Ann,  Physik ,  1905,  [iv],  17,  197 — 247). — The  experimental  part  of  this 
paper  deals  with  the  coloured  glow  exhibited  by  fused  salts  of  the 
alkali  metals*  The  glow  in  the  case  of  caesium  and  rubidium  is 
yellowish-green,  in  the  case  of  potassium  green,  in  the  case  of  sodium 
bright  blue,  in  the  case  of  lithium  duller  blue.  These  glow  colours 
are  attributed  to  the  metallic  cation.  The  continuous  ground  visible 
in  flame  spectra  of  salts  of  the  alkali  metals  is  probably  emitted  also  by 
the  metallic  cations. 

The  paper  contains  many  other  detailed  observations  and  theoretical 
propositions,  for  which  the  original  must  be  consulted.  J.  C.  P. 

Limits  of  Visibility  of  Fluorescence  and  the  Maximum 
Value  of  the  Absolute  Weight  of  the  Atom  of  Hydrogen. 

Walth^re  Spring  {Bull.  Acad.  roy.  Belg.,  1905,  201 — 211). — A 
solution  of  fluorescein  in  optically  pure  water  was  subjected  to  the 
action  of  a  powerful  beam  of  electric  light,  and  the  limit  of  dilution  was 
observed  at  which  a  visible  green  fluorescence  was  produced.  Assuming 
under  these  conditions  that  one  cubic  millimetre  of  the  solution  con¬ 
tained  one  molecule  of  fluorescein  (C.20H10Or)K2  —  408),  the  value 
2 -5  x  10-" 21  grams  is  obtained  for  the  superior  limit  of  the  weight  of 
the  atom  of  hydrogen,  which  is  one-twenty-thousand-millionth  part  of 
the  value  5  x  10” 11  calculated  by  Annaheim  (this  Journal,  1877,  i,  31), 
but  is  about  seven  thousand  times  as  great  as  the  value  3*45  x  10“ 25 
calculated  from  the  kinetic  theory  of  gases.  P.  H. 

Photochemical  Action  of  Mercuric  Oxalate  (Eder’s  Solution) 
in  Absence  of  Oxygen  and  in  Presence  of  Fluorescent  Com¬ 
pounds.  A.  Jodlbauer  and  Hermann  von  Tappeiner  ( Ber .,  1905,  38, 
2602 — 2609.  Compare  Abstr.,  1904,  i,  131  ;  Gros,  ibid.,  1901,  ii, 
433). — Numerous  investigators  have  shown  previously  that  processes 
of  oxidation,  for  example,  of  hydriodic  acid,  fluorescein,  potassium 
iodide,  silver,  arsenious  acid,  benzyl  alcohol,  and  salicylaldehyde  are 
accelerated  by  the  presence  of  a  fluorescent  substance  such  as  acridine, 
quinine,  erythrosin,  &c. 

Experiments  are  now  described  which  prove  that  processes  other 
than  oxidations,  for  example,  the  photochemical  decomposition  of  Eder’s 
solution  (Roloff,  Abstr.,  1894,  ii,  221),  are  accelerated  by  the  presence 
of  fluorescent  substances  such  as  fluorescein,  its  chloro-,  bromo-,  and 
iodo-derivatives,  dichloro-anthracene-  and  anthraquinone-disulphonic 
acids,  acridine,  benzoflavine,  phenyl-2-methylquinoline,  quinine,  and 
probably  sesculin.  The  following,  however,  had  no  accelerating  effect : 
phenosafranine,  fluorindindisulphonic  acid,  methylene-blue,  harmalin, 
and  also  the  following :  tetranitrofluorescein,  alizarin-blue  hydrogen 
sulphite,  and  ethyl-red,  which  are  without  appreciable  fluorescence. 
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It  is  also  shown  that  the  photochemical  decomposition  of  Eder’s 
solution  proceeds  more  readily  in  a  vacuum  or  in  the  presence  of 
carbon  dioxide  or  hydrogen  than  in  the  presence  of  oxygen. 

J.  J.  S. 

Relations  between  Power  of  Absorption  of  Radiant  Energy 
and  Chemical  Character.  Alfred  Byk  ( Chem .  Centr 1905,  ii,  6 — 7  ; 
from  PhysiJcai.  Zeit .,  6,  349 — 353). — The  original  paper  contains  a 
comprehensive  account  of  the  relationship  between  the  power  of 
absorption  of  radiant  energy  and  chemical  and  physical  properties. 
In  organic  compounds,  the  OH  and  NH2  groups  appear  even  in  the 
ultra-violet  spectrum  to  play  the  part  of  an  auxochrome,  and  the 
chromophoric  character  of  double  linkings  is  also  apparent  in  this 
portion  of  the  spectrum.  The  constitution  of  inorganic  compounds  is 
of  less  importance  in  optical  phenomena.  Increase  of  molecular 
weight  of  either  organic  or  inorganic  compounds  has  usually  a  batho- 
chromic  effect.  The  relations  between  atomic  weight  and  spectra, 
and  between  electrical  conductivity  and  non-selective  absorption  are 
also  discussed.  E.  W.  W. 

Fundamental  Principles  of  Three-colour  Photography. 

J.  Precht  and  Erich  Stenger  (Chem.  Centr 1905,  ii,  7 ;  from 
Physikal.  Zeit.,  6,  329 — 331). — The  abstract  contains  a  description 
of  the  theory  of  the  three-colour  photographic  process  which  is 
mainly  of  a  physical  character.  The  energy  required  for  the  decom¬ 
position  of  silver  bromide  is  conveyed  by  means  of  the  dye,  the 
chemical  process  being  the  same  in  the  case  of  all  the  three  colours, 
the  dyes  merely  affecting  the  time  of  exposure.  The  eye  can  dis¬ 
tinguish  differences  of  shade  up  to  660^l/x,  but  the  sensitiveness  of  the 
silver  bromide  plate  decreases  with  enormous  rapidity  beyond  660^. 
A  dye  is  therefore  required  which  has  a  maximum  of  sensitiveness  at 
about  65QW.  E.  W.  W. 

Energy  of  Chemical  Radiation  through  Three-colour  Filters. 

J.  Precht  and  Erich  Stenger  (Chem.  Centr.,  1905,  ii,  7 — 8;  from 
Physikal.  Zeit.  6,  332 — 334.  Compare  preceding  abstract). — The 
density  of  a  plate  is  proportional  to  the  quantity  of  reduced  silver, 
which  is  again  proportional  to  the  energy  used  in  chemical  action. 
The  proportion  of  the  latter  to  the  whole  energy  radiated  to  the  plate 
has  been  measured  for  the  three-colour  filters  by  physical  methods 
which  are  described.  E.  W.  W. 

Radiation-sensitiveness  of  Silver  Bromide  Gelatin  for  White, 
Green,  and  Orange  Light.  J.  Precht  and  Erich  Stenger  (Chem. 
Centr.,  1905,  ii,  8  ;  from  Physikal.  Zeit.,  6,  334 — 336.  Compare 
preceding  abstracts). — The  relation  between  the  energy  received  by 
radiation  and  the  density  of  silver  precipitates  in  ordinary  silver 
bromide  plates  has  been  determined  for  white,  green,  and  orange  light. 
For  the  same  density,  the  energy  is  about  250  times  as  great  in  green 
light  as  in  white.  For  green  and  orange  light,  the  relation  is 
nearly  the  same  for  normal  densities.  When  a  quantity  of  energy 
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sufficient  to  produce  a  certain  density  is  first  imparted  to  the  layer, 
then  the  gradation  in  the  case  of  ordinary  undyed  silver  bromide  is 
very  nearly  the  same  for  the  same  quantity  of  energy  when  white, 
green,  or  red  light  is  employed  for  illumination.  E.  W.  W. 

Effect  of  High  Temperatures  on  the  Rate  of  Decay  of 
the  Active  Deposit  from  Radium.  Howard  L.  Bronson  ( Amer .  J. 
Sci.,  1905,  [iv],  20,  60 — 64.  Compare  Curie  and  Danne,  Abstr.,  1904, 
ii,  306). — Temperatures  between  700°  and  1100°  have  very  little,  if 
any,  effect  on  the  rate  of  decay  of  the  active  deposit  from  radium.  It 
may  be  assumed  that  radium  C  has  the  shorter  rather  than  the  longer 
of  the  two  periods,  and  that  radium  B  is  the  more  volatile.  The 
author’s  experiments  indicate  that  28  minutes  and  21  minutes  are  too 
long  for  the  decay  periods  of  radium  B  and  radium  C,  and  that  26 
minutes  and  19  minutes  are  more  nearly  correct.  J.  C.  P. 

New  Radiation  produced  in  Atmospheric  Air  by  the  Rays 
from  Radiotellurium.  B.  Walter  (Ann.  Physik ,  1905,  [iv],  17, 
367 — 374). — The  author’s  experiments  indicate  the  production  in 
atmospheric  air  in  contact  with  radiotellurium  of  a  radiation  with 
properties  resembling  those  of  ultra-violet  light.  The  constituent  of 
the  atmosphere  which  is  thus  affected  is  pre-eminently  the  nitrogen. 
When  other  gases,  such  as  carbon  dioxide,  nitrous  oxide,  coal  gas, 
oxygen,  and  hydrogen,  are  in  contact  with  the  radiotellurium,  the 
effect  in  question  is  very  small.  J,  C.  P. 

Radioactivation  by  means  of  Uranium.  Henri  Becquerel 
( Compt .  rend.,  1905,  141,  87 — 90). — As  has  been  shown  previously, 
uranium  X  is  precipitated,  along  with  barium  sulphate,  from  a  solution 
of  uranium  chloride  on  addition  of  barium  chloride  and  sulphuric  acid. 
In  the  same  manner,  if  water  which  has  been  exposed  to  radium 
emanation  is  treated  with  barium  chloride  and  sulphuric  acid,  the 
barium  sulphate  obtained  is  radioactive,  the  rate  of  decay  of  the 
activity  approximating  to  that  of  radium  emanation,  and  the  solution 
from  which  the  emanation  has  been  removed  is  inactive.  It  has  been 
found  possible  to  precipitate  uranium  X  together  with  radium  emana¬ 
tion  :  one-half  of  a  solution  of  uranium  chloride  was  exposed  to  radium 
emanation  for  some  days,  and  both  halves  of  the  solution  treated  in  the 
same  manner  with  barium  chloride  and  sulphuric  acid.  The  barium 
sulphate  from  the  solution  which  had  been  exposed  to  radium  emana¬ 
tion  was  found  80  minutes  after  precipitation  to  be  seven  times  as  active 
as  the  sulphate  from  the  unexposed  solution.  The  excess  of  activity 
diminished  at  the  rate  of  decay  of  radium  emanation,  and  at  the  end 
of  one  day  the  activity  of  the  barium  sulphate  from  the  exposed  solu¬ 
tion  had  diminished  to  slightly  less  than  the  activity  of  the  sulphate 
from  the  standard.  After  the  first  day,  the  rate  of  decay,  being  due  to 
uranium  X,  was  the  same  for  both  sulphates. 

The  activity  of  uranium  X  which  has  been  precipitated  together  with 
barium  sulphate  is  not  diminished  when  the  sulphate  is  heated  to 
bright  redness  in  the  oxyhydrogen  blowpipe  flame. 

Uranium  X  is  removed  from  uranium  chloride  solutions  by  boiling 
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with  lampblack  which  has  been  washed  with  alcohol  and  ether.  The 
precipitate  from  5  grams  of  uranium  chloride  had  an  activity  1/9  of 
that  of  1*32  grams  of  the  black  oxide  of  uranium.  On  igniting  the 
active  lampblack  in  a  current  of  oxygen  in  a  platinum  crucible,  a 
residue  of  inappreciable  weight  was  obtained  consisting  of  small  fused 
grains  which  contained  uranium,  and  had  an  activity  six  times 
that  of  the  uncalcined  lampblack.  In  eight  days,  the  activity  of  the 
residue  had  increased  to  that  of  1*32  grams  of  the  black  oxide  of 
uranium. 

In  a  similar  experiment  with  4  grams  of  lampblack  and  150  grams 
of  uranium  chloride,  the  lampblack  acquired  an  activity  equal  to  half 
that  of  the  standard  black  oxide.  After  ignition,  the  residue  was 
treated  with  hydrochloric  acid,  and  the  undissolved  substance,  as  well 
as  the  residue  obtained  on  evaporation  of  the  acid  solution,  was  found 
to  have  an  activity  equal  to  that  of  the  uncalcined  lampblack. 

Uranium  chloride  which  has  been  boiled  with  lampblack  is  not 
capable  of  rendering  a  second  sample  active.  If  the  active  lampblack 
is  thoroughly  washed  with  cold  dilute  hydrochloric  acid,  the  residue  is 
only  very  slightly  active.  The  inactive  lampblack  leaves  no  residue  on 
ignition,  the  activity  is  therefore  due  to  the  precipitation  of  a  solid, 
highly  radioactive  substance.  G.  Y. 

Relative  Proportion  of  Radium  and  Uranium  in  Radio¬ 
active  Minerals.  Ernest  Rutherford  and  Bertram  B.  Boltwood 
(Amer.  J.  Sci.}  1905,  [iv],  20,55 — 56.  Compare  Boltwood,  thisvol.,ii, 
295). — Comparative  experiments  on  the  activity  of  radium  bromide 
and  of  a  very  pure  sample  of  uraninite  containing  74 — 75  per  cent,  of 
uranium  lead  to  the  conclusion  that  the  quantity  of  radium  associated 
with  one  gram  of  uranium  in  a  radioactive  mineral  is  approximately 
7'4  x  10“7  gram.  J.  C.  P. 

Radioactive  Constituents  of  Wiesbaden  Thermal  Springs. 

Ferdinand  Henrich  and  Gunther  Bugge  ( Zeit .  angew .  Chem 1905, 
18,  1011 — 1014.  Compare  this  vol.,  ii,  6). — -The  deposit  from  the  pipes 
of  the  Wiesbaden  thermal  springs,  formerly  examined,  consisted  mainly 
of  aragonite  and  was  radioactive,  remaining  so  when  heated  at  110°  for 
several  hours.  The  gas  evolved  on  the  addition  of  hydrochloric  acid  was 
also  radioactive.  The  deposit  was  separated  into  several  fractions,  and 
the  radioactivity  of  each  fraction  examined.  The  radioactivity  of  the 
gas  evolved  from  the  Adler  spring  and  of  the  water  itself  is  due  to 
radium  emanation.  A.  McK. 

Mercury  Arc  Lamp  with  Quartz  Jacket  suitable  for 
Chemical  Purposes.  Eranz  Fischer  ( Ber .,  1905,  38,  2630 — 2633). 
— This  lamp  consists  of  an  exhausted  double-walled  quartz  cylinder 
fixed  with  sealing-wax  into  the  neck  of  a  surrounding  cylindrical  glass 
vessel,  which  is  connected  with  an  air-pump.  The  anode  consists  of 
an  iron  ring,  which  surrounds  the  quartz  cylinder  and  is  suspended 
by  means  of  two  platinum  wires  fused  into  the  walls  of  the  glass 
vessel.  Mercury  is  placed  in  the  bottom  of  the  latter  to  serve  as 
cathode.  Near  the  bottom  of  the  glass  vessel  is  an  outer  ring  of  tin 
foil  connected  with  a  copper  wire  so  that  an  induction  coil  may  be  used 
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for  lighting.  The  glass  vessel  dips  into  a  small  mercury  trough  into 
which  the  current  is  led. 

Arrangements  are  made  to  cool  the  lamp  both  internally  and 
externally,  so  that  the  temperature  in  the  interior  of  the  lamp  is 
kept  down,  thus  maintaining  a  low  density  of  the  mercury  vapour, 
and  favouring  the  formation  of  ultra-violet  light.  Figures  of  the 
lamp  and  accessory  apparatus  are  given  in  the  original.  T.  H.  P. 

Concentration  Cells  in  Liquid  Ammonia.  Hamilton  P. 
Cady  ( J '.  Physical  Chem 1905,  9,  477 — 503). — Concentration  cells  of 
the  type  sodium  amalgam  |  sodium  nitrate  solution  (c1)  |  sodium 
nitrate  solution  (c2)  |  sodium  amalgam  were  constructed  with  liquid 
ammonia  as  solvent,  the  method  of  preparation  being  fully  described. 
For  this  cell  and  a  similar  cell  with  sodium  chloride,  the  E.M.F. 
was  determined  and  compared  with  that  given  by  the  expression 
E  —  0*00019 &T\ogcJc2.  The  observed  values  are  in  most  cases 
about  80  to  90  per  cent,  of  those  calculated,  this  difference  being 
ascribable  to  the  incomplete  dissociation.  Better  agreement  was 
obtained  by  the  use  of  the  formula  E  —  0*0001 98 TlogR2/Rv  the 
ionic  concentrations  being  inversely  proportional  to  the  resistances. 
Although  the  agreement  is  only  approximate,  it  shows  clearly  the 
validity  of  a  logarithmic  expression,  and  that  the  laws  for  aqueous 
solution  apply  also  to  ammonia  solution.  Some  cells  with  bivalent 
ions  and  sodium  chloride  cells  without  diffusion  were  also  examined, 
accord  with  the  estimated  values  being  in  these  cases  also  fairly  approxi¬ 
mate.  The  E.M.F .  of  a  cell  having  different  amalgams  as  electrodes 
was  also  determined  and  found  to  be  D42  times  the  calculated  value; 
the  similar  ratio  for  a  cell  with  pyridine  as  solvent  is  1*41.  The 
E.M.F.  of  three  oxidation  and  reduction  cells  was  also  determined. 

L.  M.  J. 

Iodine  Titration  Voltameter.  David  A.  Kreider  (Amer.  J 
Sci.y  1905,  [iv],  20,  1 — 10). — A  new  voltameter  containing  a  strong 
solution  of  potassium  iodide  covered  with  a  layer  of  dilute  hydrochloric 
acid.  On  passing  the  current,  iodine  is  liberated,  the  amount  of 
which  may  be  titrated,  this  being  dependent  on  the  strength  of  the 
current. 

For  further  particulars  the  original  article  and  illustrations  should 
be  consulted.  L.  de  K. 

Cause  of  the  Spontaneous  Depression  of  the  Cathode 
Potential  in  the  Electrolysis  of  Dilute  Sulphuric  Acid. 

Julius  Tafel  and  Bruno  Emmert  ( Zeit .  physikal.  Chem.,  1905,  52, 
349  —  373). — In  continuation  of  previous  work  (Tafel,  this  vol.,  ii, 
223)  it  is  shown  that  when  dilute  sulphuric  acid  is  electrolysed  with 
a  platinum  anode,  the  current  density  at  that  electrode  being  com¬ 
paratively  low,  chemically  recognisable  quantities  of  platinum  are 
dissolved.  These  small  quantities  of  platinum  suffice  to  account  for 
the  depressions  of  the  cathode  potential  previously  observed,  the 
sensitiveness  of  different  cathode  metals  varying  considerably.  In 
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the  case  of  a  silver  cathode,  0  0001  mg.  of  platinum  is  able  to  produce 
the  depression  of  the  potential  for  a  cathode  surface  of  10  sq.  cm. 
The  effect  is  produced  by  the  precipitation  of  the  platinum  on  the 
cathode,  but  even  then  it  may  remain  latent.  The  action  of  the 
platinum  is  apparently  not  to  convert  the  cathode  into  a  platinum 
cathode,  but  to  assist  catalytically  some  chemical  change  of  the 
cathode  surface.  The  action  of  gold  on  the  cathode  potential  of  other 
metals  is  insignificant  compared  with  that  of  platinum.  J.  C.  P. 

Electrolytic  Potential  of  Chromous  Salts  (Electrochemical 
Equilibrium  between  Various  Degrees  of  Oxidation).  II. 
Arrigo  Mazzucchelli  ( Gazzetta ,  1905,  35,  i,  417 — 448.  Compare 
Abstr.,  1902,  ii,  119). — In  investigating  the  conversion  of  chromic 
into  chromous  ions  and  vice  versd ,  the  author  uses  tin  electrodes  in 
mixtures  of  chromic  and  chromous  chlorides,  sulphates,  fluorides,  and 
acetates.  Copper  and  mercury  electrodes  give  varying  results,  and 
with  these  metals  and  also  with  tin  higher  potentials  are  obtained 
than  with  platinum.  All  the  determinations  were  made  in  a  stream 
of  carbon  dioxide.  With  two  similar  tin  electrodes,  differences  up  to 
0*06  volt  were  obtained.  On  adding  fresh  chromic  or  chromous  salt, 
the  E.M.F.  sometimes  changes  in  the  wrong  direction  at  first,  but 
afterwards  assumes  the  normal  value  determined  by  the  equation 
E~  K—  Alog((7III/CrI1).  Similar  irregularities  are  observed  with 
platinum  in  hydrogen  peroxide  solution,  but  in  this  case  the  platinum 
acts  catalytically,  whilst  tin  has  only  a  very  small  catalytic  influence 
on  chromous  salts.  For  a  mixture  of  chromic  and  chromous  chlorides 
or  acetates  at  17 — 18°,  with  a  normal  Hg2S04  electrode,  the  constant 
K  of  the  electrochemical  equilibrium  is  1*04 — 1*06  volts,  whilst  for  the 
fluorides  it  has  the  value  1T7 — 1*19  volts.  With  the  sulphates,  less 
concordant  values  are  obtained  for  the  different  solutions  and 
electrodes,  but  the  most  probable  value  for  K  is  0*98 — 1*03  volts. 

The  following  table  gives  the  oxidation  potentials  of  chromous- 
chromic  salts  and  also  those  of  ferrous-ferric  salts,  the  values  all  being 
referred  to  the  normal  hydrogen  electrode  : 

Chlorides.  Sulphates.  Fluorides.  Acetates. 

Iron  .  -0*705  -0*657  about  -0*270  — 

Chromium  ...  +0*38  about  +0*33  +0*51  +0*38 

T.  H.  P. 

Boiling  Points  of  Ammonia,  Methylamine,  Methyl  Chloride, 
and  Sulphur  Dioxide.  Harry  D.  Gibbs  (J.  Amer.  Chem.  Soc.} 
1905,  27,  851 — 865). — A  resume  is  given  of  previous  work  on  this 
subject,  together  with  a  criticism  of  the  methods  employed  and  the 
results  obtained.  An  improved  apparatus  has  been  devised  for  the 
determination  of  these  boiling  points,  and  is  described  with  the  aid  of 
a  diagram.  Special  methods  were  employed  for  purifying  the  liquids. 
The  boiling  points  of  ammonia,  methyl  chloride,  and  sulphur  dioxide 
were  found  to  be  —33*46°,  -  24*09°,  and  —10*09°  respectively  under 
760  mm.,  whilst  that  of  methylamine  was  found  to  be  -6*7°  under 
755*67  mm.  pressure.  E.  G. 
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Determination  of  Molecular  Weight  by  Use  of  Solvents 
with  High  Boiling  Points.  Leopold  Rugheimer  [with  S.  Toeche 
Mittler  and  E.  Rudolfi]  ( Annalen ,  1905,  339,  297 — 310). — Instead 
of  using  the  Beckmann  method  of  determining  molecular  weights 
by  the  raising  of  the  boiling  point,  it  is  found  advisable  to  employ 
the  lowering  of  vapour  pressure,  a  method  which  can  be  adapted  to 
solvents  with  boiling  points  above  that  of  mercury.  At  the  same  time, 
the  measurements  can  be  made  at  any  chosen  pressures,  and  also  at 
different  temperatures.  An  exact  description  of  the  apparatus,  the 
air-thermometers,  and  manometers,  and  of  the  method  of  using  them 
is  given  in  the  paper.  K.  J.  P.  0. 

Relation  between  the  Logarithmic  Temperature  Constant 
and  Heat  Evolution.  Joh.  Plotnikoff  ( Zeit .  Elehtrochem .,  1905, 
11,  389 — 390.  Compare  this  vol.,  ii,  376). — Since  d\ogKjdT  — 
q\RT2  —  ^,  it  follows  that  q  —  fiRT2.  Examples  of  the  calculation  of 
q  are  given,  but  the  results  are  not  compared  with  experimental 
values. 

Friedrich  Auerbach  [Zeit.  Elehtrochem.,  1905,  11,  433 — 434)  points 
out  several  errors  in  the  above  paper  which  are  admitted  by  Joh. 
Plotnikoff  in  a  later  communication  {ibid.,  1905,  11,  434) ;  the  latter 
therefore  withdraws  the  paper,  with  the  exception  of  the  above  result. 

T.  E. 

Numerical  Results  of  a  Systematic  Investigation  of  the 
Heats  of  Combustion  and  Formation  of  Volatile  Organic 
Compounds.  Julius  Thomsen  {Zeit.  physikal.  Chem 1905,  52, 
343 — 348). — In  the  following  list  the  heats  of  combustion  given  are 
subject  to  the  condition  that  the  products  of  combustion  are  gaseous 
carbon  dioxide,  nitrogen,  sulphur  dioxide,  and  chlorine,  bromine,  and 
iodine  in  the  form  of  vapour  and  liquid  water.  The  numbers  given 
under  p  are  heats  of  formation  from  amorphous  carbon,  rhombic 
sulphur,  molecular  gaseous  hydrogen,  nitrogen,  chlorine,  bromine,  and 
iodine ;  the  method  of  calculation  and  the  fundamental  figures  used 
will  be  evident  from  the  example  of  ethane,  for  which  jt?  =  2x96*96  + 
3  x  67-49  —  (370  44  -  5  x  0'29)  —  27*40  Cal.  The  numbers  given  under 
p  are  referred  to  by  the  author  as  u  empirical  ”  heats  of  formation, 
because  they  refer  to  a  special  condition  of  carbon.  In  the  column 
marked  P,  the  values  given  are  heats  of  formation  from  carbon  atoms, 
&c.  ;  these  values  are  termed  “  absolute  ”  heats  of  formation,  and  the 
relation  between  the  values  in  the  two  columns  is  given  by  the 
equation  P  —  p  +  a.38*38,  where  a  is  the  number  of  carbon  atoms  in  a 
molecule  of  the  compound.  Relationships  between  heat  of  formation 
and  constitution  are  much  more  easily  recognised  from  the  “absolute” 
heats  of  formation  than  from  the  “  empirical  ”  heats  of  formation. 
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Heat  of  ormation 
at  constant 

Heat  of  volume, 

combustion  at  r  - — . — ■*- - „ 

Substance.  Formula.  constant  pressure,  p.  P , 

Hydrocarbons . 

Methane  .  CH4  211  '93  21 T7  59*55 

Ethane .  C2H6  370*44  27*40  104*16 

Propane  .  C3H8  529*21  33*37  148  51 

Trimethylmethane  .  CH(CH3)3  687 T9  40T3  193*65 

Tetramethylmethane  .  C(CH3)4  847*11  44*95  236*85 

Diisopropyl  .  (C3H7j2  999-20  57*60  287*88 

Benzene  .  C6H6  “  799*35  -  13*67  216*61 

Toluene . .  C7H8  955*68  -5*26  263*40 

Mesitylene  . .  C9H12  1282*31  -2*41  343*01 

Pseudo-cumene  . . .  C9H]0  1281*51  -1*59  343*83 

Ethylene  .  C2H4“  333*35  -3*29  73  47 

Propylene .  C3H6  492*74  +2*06  117*20 

Trimethylene  . .  C3H6  499*43  -4*63  110*51 

fsoButylene .  C4H8  650*62  +8*92  162*44 

zsoAmylene  . .  C5H10  807*63  +16*65  208*55 

Diallyl  .  C6H10  932*82  -11*58  218  70 

Acetylene .  C2H2  310*05  -  47*77  28*99 

Allylene  ... .  C3H4  467*55  -40*53  74*61 

Dipropargyl .  CgH6  882  88  -97*20  133*08 

Halogen  Cornpounds. 

Methyl  chloride  .  CH3C1  176*95  21*97  60*35 

Ethyl  chloride .  CJ15C1  334*11  29*55  106*31 

Propyl  chloride  .  C3H7C1  492*33  36*02  151*16 

woButyl  chloride .  .  C4H9C1  650*09  43*05  196*57 

Monochloroethylene  .  C2H3C1  298*34  —2*46  74*30 

Monochloropropylene .  C3H5C1  453*37  +7*25  122*39 

Allyl  chloride  .  C3H5C1  454*68  +5*94  121*08 

Chlorobenzene .  C6H5Cl  763*88  —12*38  217*90 

Ethylene  chloride  .  C2H4C1.,  296*36  +33*12  109*88 

Ethylidene  chloride  .  ..  C2H4C12  296*41  33*07  109*83 

Chloroacetol .  C3H6C12  453*88  40*34  155*48 

Carbonyl  chloride  .  COCl2  41*82  54*85  93*23 

Chloroform  .  CHC13  107*03  23*53  61*91 

Monochloroethylene  chloride...  C2H3C13  262*48  32*82  109*58 

Tetrachloromethane  .  CC14  75*93  20*45  58*83 

Tetrachloroethylene  .  C2C14  195*07  -1*73  75*03 

Methyl  bromide  .  . .  CH3Br  184*71  +14*21  52*59 

Ethyl  bromide .  C2H5Br  341*82  21*84  98*60 

Propyl  bromide  .  C3H7Br  499*29  29*11  144*25 

Allyl  bromide  .  C3H5Br  462*12  -1*50  113*64 

Methyl  iodide  .  CH3I  196  *08  2*84  41*22 

Ethyl  iodide .  C2H5I  353*73  9*93  86*69 

Ethers ,  <L'C. 

Ethylene  oxide  .  (CH2)20  312*55  17*22  93*98 

Methyl  ether  .  (CH3)20  349*36  48*19  124*95 

Methyl  ethyl  ether . . .  CH3*0*C2H5  505*87  56*42  171*56 

Ethyl  ether  .  (C2H5)20  659*60  67*43  220*95 

Methyl  allyl  ether  . .  CH3*0,C3Hg  627*20  32*05  185*57 

Allyl  ether  .  (C3H5)20'  911*10  9*85  240T3 
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Heat  of  formation 
at  constant 

Heat  of  volume, 

combustion  at  f  . A . .  ■  ^ 

Substance.  Formula.  constant  pressure,  p.  P . 


Ethers ,  dec .  (continued). 


Methyl  propargyl  ether . 

..  ch3-o*c3h3 

603-83 

-12-36 

141-16 

Anisole . 

..  CH3*0*C6H5 

936-30 

+  13-83 

282-49 

Methylal  . 

..  CH2(0*CH3)2 

476-08 

85  92 

201*06 

Trimethyl  methenyl  ether  .... 

..  C,H(0-CH3)3 

599-18 

127-27 

280-79 

A  Icohols . 

Methyl  alcohol  . 

..  ch3-oh 

182-23 

50-58 

88-96 

Ethyl  alcohol  . 

.  C2H5#OH 

340-53 

57*02 

133-78 

Propyl  alcohol . 

.  C3H/OH 

498-63 

63-66 

178-80 

fsoPropyl  alcohol  . 

.  C3H/OH 

493'32 

68-97 

184*11 

wo  Butyl  alcohol  . 

.  C4H9*OH 

658-49 

68*54 

222-06 

Trimethylcarbinol  . 

.  C4K9*OH 

641-34 

85-69 

239-21 

woAmyl  alcohol  . 

.  C5Hn-OH 

820-07 

71-70 

263-60 

Dimethylethylcarbinol  . 

5Hu-OH 

810-45 

81-32 

273-22 

Allyl  alcohol  . 

.  C3H5'OH 

464-76 

29-75 

144*89 

Propargyl  alcohol  . 

c3h3-oh 

431-10 

-4*37 

110-77 

Phenol  . 

c(;h5-oh 

768-76 

+  1663 

246-91 

Ethylene  glycol  . 

•  c2H4(OH)2 

298-11 

99*15 

175-91 

Aldehydes  and  Ketones. 


Acetaldehyde  . 

.  CH.,-CHO 

281-90 

47-87 

124-63 

Propaldehyde  . 

.  c2h5-cho 

440-72 

53-79 

168-93 

woButaldehyde  . 

.  c3h7-cho 

599-90 

59-31 

212-83 

Dimethyl  ketone . 

.  (CH3)2-CO 

437*25 

57-26 

172-40 

Methyl  propyl  ketone . 

.. ..  ch3-co*c3h7 

754*19 

69-40 

251-30 

Acids  and  Anhydrides. 


Formic  acid  . 

.  h-co2h 

69-39 

95  35 

133-73 

Acetic  acid  . 

. .  CH3*(JOJl 

225-35 

104-13 

180-89 

Propionic  acid . 

.  c2h5*co2h 

386-51 

107-71 

222-85 

Acetic  anhydride . 

.  (C2H30)20 

460-07 

130-82 

284  34 

Esters . 

Methyl  formate  . 

.  h-co2ch3 

241-21 

88-27 

165  03 

Methyl  acetate . 

.  ch3*co2ch3 

399-24 

94*98 

210-12 

Ethyl  formate  . 

.  h-co2c2h5 

400-06 

94-16 

209-30 

Methyl  propionate  . 

.  c2h5*co2ch3 

553-95 

105-01 

258-53 

Ethyl  acetate  . 

.  ch3-co2ch3 

546-57 

112-39 

265-91 

Propyl  formate  . 

.  h*co2c3h7 

558-80 

100-16 

253-68 

Methyl  wobutyrate . 

.  C3H/U02CH8 

716-94 

106-76 

298  66 

woButyl  formate . 

.  H*C02C4Hq 

719-90 

103-80 

295-70 

Allyl  formate  . 

.  h-co2c.,h5 

527-90 

63  28 

216-80 

Dimethyl  carbonate  . . . . 

.  (CH3)2co3 

357-57 

136-36 

251-50 

Diethyl  carbonate  . 

674-10 

149-31 

341  -21 

Ethyl  nitrate  . 

.  c2h5*no3 

324-04 

38-75 

115-51 
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Heat  o 

f  formation 

at  constant 

Heat  of 

volume. 

combustion  at 

A 

Substance. 

Formula.  constant  pressure 

i.  'p. 

P. 

Sulphur  Compounds. 

Hydrogen  sulph  ide . . . 

.  h2s 

136*71 

2*73 

2*73 

Methyl  mercaptan  . . . 

.  ch3-sh 

298-81 

5*37 

43-75 

Ethyl  mercaptan . 

.  CoH5\SII 

455‘65 

13*27 

90*03 

Dimethyl  sulphide  ... 

.  (CH3)3S 

457*35 

11*57 

88-33 

Diethyl  sulphide . 

.  (C2ll5)2s 

772*17 

26*23 

179*75 

Methyl  thiocyanate... 

.  CH3*S’NC 

398-95 

-31*99 

44*77 

Methyl  thiocarbimide 

.  CH.J-N-CS 

392-06 

-25*10 

51*66 

Allyl  thiocarbimide... 

.  c3h5-n*cs 

675-36 

-46*70 

106*82 

Thiophen  . . 

.  c4h4s 

610-64 

-15*58 

137-94 

Carbon  disulphide  ... 

.  cs9 

265*13 

-25-43 

12*95 

Carbon  oxysulphide 

.  cos 

131*01 

+  37-32 

75-70 

Hydrogen  Cyanide  and 

Nitriles. 

Cyanogen  . 

.  CoN., 

259*62 

-65*70 

11-06 

Hydrogen  cyanide  . . . . 

.  HCN 

158-62 

-27-48 

10*90 

Acetonitrile . 

.  CH,‘CN 

312-14 

-16  26 

60*50 

Propionitrile . 

.  c2h5-cn 

471-45 

-10*83 

104*31 

Amines. 

Ammonia . . 

.  xu8 

90*65 

11*31 

11*31 

Metliylamine  . 

.  CHS*NH0 

258*32 

8-38 

46-76 

Dimethylamine  . 

.  (CH3)2NH 

420-46 

10-98 

87*74 

Trimethylamine  . 

.  (CH3)3N 

582-63 

13*55 

128*69 

Ethylamine  . 

.  c2h6-nh2 

415-67 

15  77 

92*53 

Diethylamine  . 

.  (C2H5)2NH 

734*50 

26*42 

179*94 

Triethylamine  . 

.  (C2H5)3N 

1052-38 

38-02 

268*30 

Propylamine  . 

.  C3H7‘NH.2 

575*74 

20*42 

135*56 

woButylamine . 

.  c4h9*nh2 

725  36 

3556 

189-08 

Amylamine  . 

.  C5Hn-NH2 

890-58 

35*08 

226*98 

Allylamine  . 

.  c3h5-nh2 

531*28 

-2*88 

112*26 

Aniline . 

.  C6H5-NH2 

838*47 

-  19*19 

21109 

Pyridine  . 

.  CfilLN 

675*07 

-20*53 

171-37 

Piperidine  . 

.  c5ii9-nh3 

833*79 

+  24*09 

215-99 

Nitro- compounds  and  Nitrites. 

Nitromethane  . 

.  ch3*no2 

180-90 

17*44 

55-82 

Nitroetliane . 

. .  c2h8-no2 

337-94 

25*14 

101*90 

Ethyl  nitrite  . 

.  CoHg-O-NO 

334-21 

28*87 

105-63 

Amyl  nitrite  . 

.  C5Hn*0*KO 

812-64 

44*66 

236*56 

Ethyl  nitrate  . 

.  c2h5-o-no9 

324-04 

38*75 

115*51 

J.  C.  P. 


Contraction  exhibited  by  Certain  Substances  on  Ignition. 

Richard  Lucas  (Zeit.  physikal.  Chem.y  1905,  52,  327 — 342). — The 
contraction  exhibited  by  cobalt  oxide,  magnesia,  kaolin,  and  zirconium 
oxide  when  heated  to  temperatures  from  100°  to  2000°  has  been  studied. 
The  substances  named  were  made  plastic  with  a  little  water  or  adhe¬ 
sive  material,  and  used  in  the  form  of  thin  rods.  It  is  found  that  the 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


575 


more  rapidly  the  temperature  is  raised  the  more  marked  is  the  con¬ 
traction,  although  when  the  final  temperature  is  very  high  the  rate  at 
which  the  temperature  is  raised  is  without  effect.  The  contraction 
increases  rapidly  with  the  temperature  to  which  the  rods  are  exposed, 
and  approaches  an  end  value  asymptotically.  The  relation  between  the 
extent  of  contraction  and  the  time  of  ignition  at  a  given  temperature 
is  expressible  by  a  logarithmic  formula,  but  for  very  high  temperatures 
the  influence  of  the  time  vanishes.  For  a  rod  placed  in  the  furnace 
in  a  horizontal  position,  the  linear  contraction  is  greater  in  the 
vertical  than  in  the  horizontal  direction,  and  the  difference  increases 
with  rising  temperature  of  ignition.  The  foregoing  behaviour  indi¬ 
cates  the  amorphous  character  of  the  substances  used.  The  strength 
of  the  ignited  rods  rises  rapidly  with  the  temperature  to  which  they 
have  been  exposed,  and  approaches  an  end  value  asymptotically. 
Contraction  and  porosity  are  intimately  connected,  and  the  result  of 
heating  is  to  diminish  the  volume  of  the  hollow  spaces  within  the 
porous  substance ;  the  contraction  is  brought  about  probably  by 
capillary  forces,  heat  diminishing  the  viscosity  of  the  substances, 
and  thereby  diminishing  their  resistance  to  these  forces.  J.  C.  P. 

Osmotic  Pressure  and  Freezing  Points  of  Solutions  of 
Sucrose.  Harmon  N.  Morse  and  Joseph  C.  W.  Frazer  (Amer. 
Ghem.  J.,  1905,  34,  1 — 99.  Compare  Abstr.,  1902,  ii,  553). — In 
continuing  the  work  on  the  direct  determination  of  osmotic  pressure, 
it  was  found  that  suitable  porous  cells  could  not  be  obtained  from  the 
potteries,  and  it  was  therefore  necessary  to  prepare  them  in  the 
laboratory.  A  microscopic  study  has  been  made  of  thin  sections  of 
the  walls  of  cells  which  had  been  tested  previously  with  membranes 
in  order  to  discover  the  peculiarities  of  texture  which  determine  the 
suitability  of  a  porous  wall  for  this  work.  The  essential  qualities 
having  been  thus  discovered,  methods  have  been  devised  for  the 
production  of  satisfactory  cells. 

A  detailed  account  is  given  of  the  construction  and  calibration  of 
the  manometer  used  in  determinations  of  osmotic  pressure,  and  the 
various  steps  in  the  process  of  preparing  the  cell  for  use,  including  the 
deposition  of  the  membrane.  For  particulars,  the  description  and 
diagrams  in  the  original  must  be  consulted. 

Considerable  difficulty  has  been  experienced  owing  to  the  temporary 
fluctuations  of  pressure  resulting  from  changes  of  temperature,  caused 
by  the  expansion  or  contraction  of  the  liquids  in  the  cell.  In  order  to 
reduce  these  so-called  “  thermometer  effects  ”  as  far  as  possible,  the 
cell  was  placed  in  a  specially  devised  box  with  double  walls,  the  space 
between  which  was  packed  with  hair  felt. 

A  second  source  of  error  was  encountered  in  the  uncertainty  regard¬ 
ing  the  true  volume  of  that  portion  of  the  manometer,  the  form  of 
which  is  affected  by  the  sealing  of  the  instrument ;  although  this  does 
not  seriously  affect  the  measurement  of  the  pressure  of  dilute  solu¬ 
tions,  it  becomes  of  considerable  importance  in  the  case  of  concentrated 
solutions. 

A  third  difficulty  is  caused  by  the  inversion  of  some  of  the  sucrose 
in  the  cell.  The  amount  of  this  inversion  was  determined  by  means 
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of  Fehling’s  solution,  but  it  is  considered  that  the  results  thus  obtained 
were  below  the  actual  quantity  inverted,  and  it  has  therefore  been 
decided  to  measure  the  inversion  by  means  of  the  polariscope  in  future 
experiments. 

Determinations  have  been  made  of  the  osmotic  pressure  of  solutions 
of  sucrose  of  various  concentrations  between  0'05  and  1‘00  weight- 
normal,  and  from  the  results  the  molecular  weight  has  been  calculated 
by  means  of  the  formula  M=  W (22-488  +  0*0824tf)/P,  where  P  is  the 
osmotic  pressure  at  the  temperature  t  of  a  weight  W  of  the  substance 
dissolved  in  1000  grams  of  water.  The  molecular  weights  thus  found 
vary  between  327*9  and  347*7  and  have  an  average  value  341*2. 

The  results  obtained  in  these  experiments  lead  to  the  conclusion 
that  sucrose  dissolved  in  water  exerts  an  osmotic  pressure  equal  to 
that  which  it  would  exert  if  it  were  in  the  gaseous  state  at  the  same 
temperature  and  the  volume  of  the  gas  were  reduced  to  that  of  the 
solvent  in  the  pure  state. 

Since  the  volume  relations  of  solvent  and  solution  play  such  an 
important  part  in  the  osmotic  pressure  of  sucrose  solutions,  it  was 
considered  probable  that  the  so-called  abnormal  freezing  points  at  the 
higher  concentrations  may  be  dependent  on,  or  related  to,  the  degree  of 
the  distension  of  the  solvent  by  the  dissolved  substance.  The  freezing 
points  and  density  at  0°,  or  slightly  below,  at  the  various  concentra¬ 
tions  were  therefore  determined.  From  the  results  of  these  determina¬ 
tions  certain  relations  have  been  deduced  between  the  osmotic  pressure 
and  the  depression  of  the  freezing  point. 

In  an  earlier  paper  (Abstr.,  1903,  ii,  272),  a  list  is  given  of  a 
number  of  electrolytically  deposited  substances  which  exhibit  consider¬ 
able  osmotic  activity.  The  following  compounds  are  also  found  to 
possess  this  property :  ferric  phosphate,  stannous  and  nickel  ferro- 
cyanides,  and  the  cobalticyanides  of  cobalt,  nickel,  iron,  copper,  zinc, 
cadmium,  and  manganese.  E.  G. 

Molecular  Weights  of  Metallic  Chlorides.  Leopold  Rugheimer 
and  E.  Rudolfi  (Annalen,  1905,  339,  311 — 349). — The  use  of  bismuth 
chloride  as  a  solvent  in  determining  the  molecular  weights  of  metallic 
chlorides  has  previously  been  described  in  a  preliminary  account 
(Abstr.,  1903,  ii,  725).  The  method  now  employed  is  that  given  in 
this  vol.,  ii,  571.  In  addition  to  the  earlier  results,  it  has  been  found 
that  molecules  of  salts  in  which  two  metallic  atoms  are  linked  together 
are  of  very  rare  occurrence.  Only  in  the  case  of  tin  triethyl,  which  has 
the  molecular  formula  Sn9Et6,  is  the  double  formula  beyond  doubt. 

K.  J.  P.  O. 

Molecular  Weight  of  Bismuth  Phosphate.  Leopold  Rugheimer 
( Annalen ,  1905,  339,  349 — 350.  Compare  preceding  abstract). — 
Since  the  determination  of  the  molecular  weights  of  salts  in  solvents 
possessing  a  common  anion  gave  good  results,  attempts  were  made  to 
ascertain  the  molecular  weight  of  bismuth  phosphate  in  bismuth 
chloride,  that  is,  the  solvent  and  the  solute  having  a  common  cation. 
The  values  found  were  261 '5  and  326*5,  whereas  BiP04  requires  303*5. 
The  phosphate  is  only  sparingly  soluble  in  the  chloride. 


K.  J.  P.  O. 
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Explosion  Waves.  Harold  B.  Dixon  ( Ber .,  1905,  38, 
2419 — 2446).— A  lecture  delivered  before  the  German  Chemical 
Society.  G.  Y. 

Reaction  Velocity  and  Chemical  Equilibrium  in  Homogeneous 
Systems  and  their  Bearing  on  Cases  of  Enzyme  Action.  Arie  W. 

Visser  (Zeit.  physikcd.  Chem.}  1905,  52,  257 — -309.  Compare  this 
vol.,  ii,  511). — Formulae  are  deduced  for  the  velocities  of  mono-,  di-, 
and  tri-molecular  reactions  in  cases  where  a  point  of  equilibrium  is 
reached  short  of  complete  change.  The  formula  in  the  case  of  a  uni- 
molecular  reaction  is  a  =  l/t.\oge(CQ  —  -  /3) ;  C0  is  the  initial  con¬ 

centration  of  the  substance  undergoing  change,  G  its  concentration 
after  time  t ;  a  —  kx+k2  and  /3  =  k2CJ{k1  +  k.2)f  where  kY  and  k2  are  the 
velocity-coefficients  for  the  opposing  reactions.  The  constant  /3  is 
shown  to  be  equal  to  the  concentration  at  the  equilibrium  point  of  the 
substance  which  is  undergoing  change.  The  applicability  of  the 
author's  formulae  is  tested  with  satisfactory  results  by  comparison  with 
Schoorl's  data  on  the  formation  of  dextrose  and  galactose  ureides  (see 
Abstr.,  1901,  i,  258  ;  1902,  i,  83).  The  velocity-coefficient  in  the  case 
of  mannose  ureide  (Schoorl,  loc.  cit.)  has  constant  values  whether 
determined  from  the  dimolecular  or  the  trimolecular  formula. 

The  hydrolysis  of  sucrose  by  invertase  and  that  of  salicin  by 
emulsin  are  regarded  as  reactions  which  proceed  to  an  equilibrium 
point  short  of  complete  change,  and  the  author  accordingly  applies  the 
above-mentioned  formulae  to  these  two  cases.  It  is  found  that  the 
velocity-coefficient  increases  in  the  lirst  case,  but  diminishes  in  the 
second  case,  with  the  time  ;  that  is,  the  “intensity  ”  of  the  catalyser 
varies  with  the  concentration  of  the  reacting  substances,  and  the 
differential  equation  for  the  rate  of  hydrolysis  of  sucrose  by  invertase 
becomes,  accordingly,  -  dC/dt  —  /[&x(7  -  k2(C0  -  C)2],  where  I  is  the 
intensity  of  the  enzyme  and  a  function  of  C.  The  actual  variation  of 
the  intensity  is  obtained  by  dividing  the  course  of  the  reaction  into 
small  stages,  which  are  taken  separately,  and  over  which  the  velocity- 
coefficient  may  be  regarded  as  constant ;  the  value  of  the  velocity- 
constant  for  such  a  short  interval  is  then  a  measure  of  the  enzyme 
intensity  during  that  interval.  In  this  empirical  way,  the  author  has 
traced  the  dependence  of  the  enzyme  intensity  on  the  concentration  of 
the  reacting  substances,  and  he  finds  for  the  hydrolysis  of  sucrose  by 
invertase  I=kJ(4:C02  +  2(70(7  +  C'z)}  and  for  the  hydrolysis  of  salicin  by 
emulsin  /=  &3/(4(702  —  2(70 C  —  C2).  When  these  expressions  are  com¬ 
bined  with  the  above  differential  equation  it  is  possible  to  represent 
satisfactorily  the  course  of  change  in  each  case. 

From  the  reaction-coefficients  it  is  possible  to  calculate  the 
equilibrium  constants,  and  the  values  of  the  latter  so  obtained  agree 
with  those  deduced  directly  from  the  equilibrium  conditions.  The 
position  of  the  equilibrium  point  is  not  affected  by  changing  the 
concentration  of  the  enzyme,  but  the  velocity  with  which  the  point  of 
equilibrium  is  approached  is  proportional  to  the  concentration  of  the 
enzyme.  The  intensity  of  invertase  falls  off  with  increasing  amounts 
of  either  sucrose  or  invert  sugar.  Over  the  temperature  interval 
0 — -25°,  the  reaction-coefficient  for  the  hydrolysis  of  sucrose  by  invertase 
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is  twice  as  great  at  T+ 10°  as  at  T.  The  displacement  of  the 
equilibrium  by  a  rise  of  temperature  from  0 — 25°  is  very  small,  in 
harmony  with  the  fact  that  the  heat  effect  of  the  reaction  is  very 
small. 

The  author  has  found  that  the  activity  of  invertase  and  emulsin  kept 
in  sterilised  solution  remains  quantitatively  the  same  for  several 
weeks.  J.  C.  P. 

Hydrolysis  of  Esters  in  Heterogeneous  Systems.  Heinrich 
Goldschmidt  {Zeit.  Elektrochem 1905,  11,  430 — 433). — Kremann 
(this  vol.,  ii,  307)  has  investigated  the  hydrolysis  of  ethyl  benzoate  and 
of  amyl  acetate  by  sodium  hydroxide  in  aqueous  solution,  and  has 
drawn  the  conclusion  that  the  reaction  velocity  observed  is  the  velocity 
of  solution  of  the  ester.  The  author  points  out  that  this  is  not  the 
case ;  the  velocity  of  hydrolysis  is  comparatively  small,  so  that  the 
aqueous  solution  is  always  saturated  with  the  ester.  He  shows  in  the 
case  of  ethyl  benzoate  that  the  velocity  observed  in  the  heterogeneous 
system  may  be  calculated  from  the  solubility  of  the  ester  and  the 
velocity  of  hydrolysis  obtained  in  a  homogeneous  solution.  In  the  case 
of  amyl  acetate,  the  velocity  constant  changes  gradually  as  hydrolysis 
progresses,  but  this  is  probably  due  to  the  amyl  salt  being  a  mixture 
of  isomeric  substances  having  different  properties.  T.  E. 

Autocatalytic  Decomposition  of  Silver  Oxide.  Gilbert  N. 
Lewis  {Zeit.  physikal.  Chem .,  1905,  52,  310 — 326). — When  silver 
oxide  is  kept  at  a  steady  temperature  above  300°,  the  rate  of 
decomposition  is  negligibly  small  at  the  start,  but  gradually  increases 
to  a  maximum,  falling  off  subsequently  until  the  final  disappearance  of 
the  oxide.  When  the  oxide  is  previously  mixed  with  metallic  silver 
prepared  from  another  portion  of  the  same  oxide,  decomposition  at  the 
high  temperature  is  at  once  appreciable,  and  the  rate  of  decomposition 
reaches  its  maximum  much  sooner  than  when  the  oxide  alone  is  taken. 
It  appears,  therefore,  that  the  decomposition  is  catalytically  accelerated 
by  the  silver  which  is  formed.  The  rates  of  decomposition,  however, 
of  different  samples  of  silver  oxide  differ  markedly  according  to  their 
source.  Comparison  of  experiments  made  at  327°,  332 ‘5°,  352,2°,  and 
353 ‘3°  with  different  portions  of  the  same  sample  of  oxide  shows  that 
the  higher  the  temperature  the  greater  is  the  maximum  velocity  of 
decomposition,  and  the  shorter  the  period  within  which  complete 
decomposition  takes  place.  For  a  given  temperature,  it  may  be 
supposed  that  the  reaction  velocity  at  any  moment  is  proportional  to 
the  quantity  of  oxide  and  also  to  the  quantity  of  silver,  that  is, 
dxjdt  —  Kx{  1  — as);  this  may  be  transformed  to  dx/dt  =  KeKtj{l  4-  eAf)2, 
and  the  curve  involved  in  the  last  equation  corresponds  very  closely 
with  the  experimental  curves  in  which  velocity  of  decomposition  is 
plotted  against  time.  The  rate  of  decomposition  increases  by  about 
50  per  cent,  for  a  rise  of  10°. 

It  is  suggested  that  the  reaction  which  is  catalytically  accelerated  is 
20  =  02,  and  it  is  possibly  this  also  which  determines  the  rate  of  change 
in  such  reactions  as  the  decomposition  of  potassium  chlorate  in 
presence  of  manganese  dioxide  and  that  of  hydrogen  peroxide  in 
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presence  of  platinum.  It  is  shown  that  the  initial  addition  of  platinum 
black  to  silver  oxide  has  somewhat  the  same  effect  as  the  initial 
addition  of  silver ;  manganese  dioxide  also  is  found  to  accelerate  the 
decomposition  of  silver  oxide. 

The  thermostat  used  in  these  experiments,  and  recommended  by  the 
author,  consisted  of  an  enamelled  bath  filled  with  a  mixture  of 
potassium  and  sodium  nitrates  and  surrounded  by  an  asbestos  shield. 
The  regulator  contained  mercury,  and  the  supply  of  gas  to  the  heating 
burners  was  regulated  by  an  electrical  device.  J.  C.  P. 
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Revision  of  the  Atomic  Weight  of  Iodine.  Gregory  P. 
Baxter  (J.  Ame r,  Chem.  Soc.f  1905,  27,  876 — 887.  Compare  Abstr., 
this  vol.,  ii,  81). — The  ratio  of  silver  iodide  to  silver  bromide  and 
silver  chloride  has  been  determined  by  converting  a  weighed  quantity 
of  pure  silver  iodide  into  silver  bromide  by  heating  it  in  a  quartz 
crucible  in  a  current  of  air  and  bromine  vapour  and  afterwards 
converting  the  silver  bromide  into  the  chloride  by  heating  it  in  a 
stream  of  pure  dry  chlorine.  From  the  ratio  Agl :  AgBr,  obtained 
from  the  results  of  eight  experiments  made  with  four  different  samples 
of  bromine,  the  atomic  weight  of  iodine  was  found  to  be  126*985 
(Ag  =  107*93  ;  Br  —  79*955).  A  series  of  five  determinations  of  the 
ratio  Agl :  AgCl  gave  the  atomic  weight  of  iodine  126*982,  whilst 
from  a  second  series  of  five  determinations  the  value  126*984  was 
obtained  (Cl  =  35*473.  Compare  Richards  and  Wells,  Abstr.,  this  vol., 
ii,  451). 

In  the  earlier  paper  ( loc .  cit.),  determinations  were  made  of  the 
ratios  of  silver  to  silver  iodide  and  iodine.  The  ratio  of  iodine  to 
silver  iodide  has  now  been  determined  by  dissolving  a  weighed 
quantity  of  carefully  purified  iodine  in  sulphurous  acid  and  adding  as 
nearly  as  possible  the  exact  amount  of  pure  silver  dissolved  in  nitric 
acid.  The  liquid  was  tested  for  an  excess  of  iodine  or  silver  by  means 
of  the  nephelometer,  and  the  deficiency  in  either  was  adjusted  until 
the  faint  opalescence  produced  both  by  hydriodie  acid  and  silver  nitrate 
was  equal  in  both  nephelometer  tubes.  It  was  found  that,  as  already 
observed  by  Kothner  and  Aeuer  (Abstr.,  this  vol.,  ii,  81),  if  the  silver 
nitrate  is  in  excess  it  is  liable  to  be  occluded  by  the  precipitated 
silver  iodide,  and  in  order  to  obviate  this,  very  dilute  solutions  were 
employed  and  no  excess  of  silver.  From  the  ratio  Ag  :  I,  obtained 
from  the  results  of  eight  determinations  made  with  several  different 
samples  of  iodine  and  three  samples  of  silver,  the  atomic  weight  of 
iodine  was  found  to  be  126  987.  Five  determinations  of  the  ratio 
I :  Agl  gave  the  atomic  weight  126*983.  In  order  to  determine  the 
ratio  Ag  :  Agl,  the  filtrate  and  washings  were  evaporated  to  a  small 
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bulk  and  the  silver  in  the  residue  estimated  by  means  of  the  nephelo- 
meter.  The  quantity  of  silver  found  was  deducted  from  the  original 
weight  of  silver  and  no  correction  was  applied  to  the  silver  iodide  for 
the  amount  dissolved  in  the  washings.  The  results  of  four  determina¬ 
tions  with  two  samples  of  silver  gave  I  =  126*989. 

The  average  of  the  six  series  of  experiments  gave  126*985  for  the 
atomic  weight,  and  it  is  therefore  probable  that  the  results  obtained  in 
the  earlier  paper  ( loc .  cit.)  were  slightly  too  low,  owing  to  the  occlusion 
of  silver  nitrate  by  the  silver  iodide. 

The  agreement  of  the  results  from  silver  bromide  with  those  of  the 
other  series  indicates  that  the  value  79*955  obtained  by  Stas  for  the 
atomic  weight  of  bromine  is  very  nearly  correct. 

The  results  obtained  by  Kothner  and  Aeuer  (loc.  cit.)  are  discussed, 
and  it  is  suggested  that  the  value  126*936  for  iodine  (Cl  =  35*45; 
Ag=  107*93)  is  probably  too  low  and  that  this  is  due  to  the 
occlusion  of  traces  of  silver  nitrate  by  the  iodide  and  to  an 
increase  of  weight  in  the  apparatus  during  the  experiment  owing 
to  the  action  of  the  hot  halogens  on  the  glass.  A  reply  is  given  to 
the  criticisms  of  Kothner  and  Aeuer  (this  vol.,  ii,  156)  on  the  author’s 
previous  paper  on  this  subject.  E.  G. 

Formation  of  Ozone  by  Ultra-Violet  Light.  Franz  Fischer 
and  Fritz  Braehmer  ( Ber .,  1905,  38,  2633 — 2639). — Carefully  dried 
and  purified  oxygen  was  subjected  to  the  action  of  ultra-violet  light 
from  the  mercury  arc  lamp  described  by  Fischer  (this  vol.,  ii,  568). 
No  ozone  is  formed  at  temperatures  above  270°  and  the  proportion  of 
ozone  in  the  issuing  stream  of  gas  is  increased  by  augmenting  the 
amount,  or  lowering  the  temperature,  of  the  cooling  water  employed. 
Increase  of  the  intensity  of  the  light  causes  the  proportion  of  ozone 
obtained  to  rise  to  a  maximum  and  then  fall  somewhat,  probably 
owing  to  appreciable  decomposition  of  the  ozone  by  a  rise  in  tempera¬ 
ture.  By  doubling  the  rate  of  flow  of  the  oxygen,  the  absolute 
amount  of  ozone  formed  by  the  lamp  is  nearly  doubled,  although  the 
percentage  of  ozone  in  the  issuing  gas  is  reduced  to  about  0*8  of  its 
initial  value.  The  fact  that  the  odour  of  ozone  emitted  by  Heraeus’ 
quartz-mercury  lamp  diminishes  considerably  in  intensity  soon  after 
the  lighting  of  the  lamp  is  due  to  the  rise  in  temperature.  T.  H.  P. 

Amorphous  Sulphur.  II.  Two  Liquid  States  of  Aggrega¬ 
tion  of  Sulphur,  SA  and  S/*,  and  their  Transition  Point. 
Alexander  Smith,  Willis  B.  Holmes,  and  Elliot  S.  Hall  (J.  Amer. 
Chem.  Soc.y  1905,  27,  797 — 820.  Compare  Abstr.,  1903,  ii,  139,  284 ; 
this  vol.,  ii,  382). — Most  of  the  results  of  the  work  described  in  this 
paper  have  been  published  previously. 

When  melted  rhombic  sulphur  is  heated,  viscosity  first  appears  at 
159*5°.  The  absorption  of  heat  connected  with  the  transition  occurs 
at  162*5°  and  upwards,  the  liquid  becoming  viscous  at  the  same 
moment.  Distilled  sulphur  behaves  somewhat  differently  from 
crystalline  sulphur  and  appears  to  be  much  more  liable  to  become 
superheated;  the  viscosity  is  first  apparent  at  161*5 — 162°  and  even 
then  asserts  itself  rather  gradually.  These  phenomena  take  place  in 
the  same  way  and  at  the  same  temperature  whether  the  sulphur 


INORGANIC  CHEMISTRY. 


581 


employed  is  such  as  by  chilling  gives  insoluble  sulphur,  or  whether  it 
does  not  do  so  owing  to  its  having  been  treated  with  ammonia. 

The  coefficients  of  expansion  of  sulphur  for  short  intervals  of 
temperature  from  154°  to  170°  have  been  determined.  An  experiment 
is  described  in  which  the  separation  of  the  two  phases,  yellow  and 
brown  liquid  sulphur,  may  be  observed.  E.  G. 

Measurements  of  Equilibrium  in  the  Contact  Process  of 
preparing  Sulphur  Trioxide.  Max  Bojdenstein  and  Wilhelm 
Pohl  ( Zeit .  Elektrochem 1905,  11,373 — 384). — The  mixture  of  air  or 
oxygen  and  sulphur  dioxide  was  passed  over  platinum  sponge  contained 
in  quartz  glass  tubes  and  heated  in  an  electric  tube  furnace.  Two  tubes 
were  employed,  in  the  first  of  which  the  greater  part  of  the  reaction 
occurred  ;  the  second  was  jacketed  by  a  thick  silver  vessel  which  served 
to  equalise  the  temperature  and  contained  a  thermo-element ;  in  it 
equilibrium  was  completely  attained  at  a  definitely  known  temperature. 
By  keeping  the  temperature  of  the  first  tube  higher  or  lower  than  that 
of  the  second,  equilibrium  could  be  attained  from  both  directions. 
The  constant  K  =  [S02]2.[02]/[S03]2  was  determined  at  727°  for  mix¬ 
tures  in  which  the  ratio  2S02  :  02  varied  from  0'21  to  3*97  ;  its  value 
was  found  to  be  independent  of  this  ratio  and  also  of  the  quantity  of 
nitrogen  present.  The  following  are  the  most  important  numerical 
results  obtained  : 


Temperature. 

K. 

Q  (cals.). 

528 

1-55  X  lcr5 

579 

7-55  X  10-5 

21,300 

627 

3-16  x  10-4 

22,500 

680 

1-12  x  1(T3 

21,800 

727 

3-54  x  IO-3 

21,500 

789 

1-26  x  lO-2 

21,700 

832 

2-80  x  10“2 

21,700 

897 

8-16  x  IQ"2 

21,100 

The  values  of  Q  are  calculated  from  those  of  K  ;  they  agree  well 
with  Berthelot’s  thermochemical  result,  S02  gas  +  0  =  S03  gas  + 
22,600  cals,  at  the  ordinary  temperature.  T.  E. 

Oxidation  of  Atmospheric  Nitrogen  by  the  Aid  of  the  Elec¬ 
tric  Arc.  Franz  von  Lepel  ( Ber .,  1905,  38,  2524 — 2533). — A  continua¬ 
tion  of  work  previously  published  (Abstr.,  1903,  ii,  420;  1904,  ii,  251, 
725).  1  he  apparatus  used  by  the  author  for  the  oxidation  of  atmospheric 
nitrogen  by  the  electric  arc  is  described  in  detail.  The  influence  of 
metallic  salts  distributed  on  the  cathode  in  small  amount  on  the  yield 
was  examined.  The  influence  of  the  amount  of  air  admitted  into  the 
oven  and  of  the  shape  of  the  oven  were  examined  and  the  results 
quoted  in  tabular  form.  A.  McK. 

Reactions  in  Liquid  Ammonia.  Edward  C.  Franklin  (J. 
Amer.  Chem.  Soc .,  1905,  27,820 — 851.  Compare  Franklin  and  Kraus, 
Abstr.,  1900,  ii,  382  ;  Franklin  and  Stafford,  1902,  i,  748). — Attention 
is  drawn  to  the  striking  resemblance  between  the  physical  properties 
of  water  and  liquid  ammonia.  Emphasis  is  laid  on  the  analogy  between 

vol.  lxxxviii.  ii.  40 


582 


ABSTRACTS  OF  CHEMICAL  PAPERS 


the  relations  of  the  acid  amides,  the  metallic  amides,  and  the  metallic 
derivatives  of  the  acid  amides  to  ammonia,  and  the  relations  of  the 
ordinary  oxygen  acids,  bases,  and  salts  to  water,  and  a  system  of 
nomenclature  for  the  former  class  of  derivatives  is  suggested.  It  is 
proposed  that  ammonia  derivatives  which  bear  to  ammonia  the  re¬ 
lation  which  ordinary  salts,  bases,  and  acids  bear  to  water  should  be 
termed  ammono-salts  (for  example,  potassium  acetamide),  ammono- 
bases  (metallic  amides,  imides,  and  nitrides),  and  ammono-acids  (acid 
amides,  imides,  and  nitrides).  The  term  “  ammonolysis  ”  is  suggested 
for  the  designation  of  a  class  of  reactions  in  which  ammonia  plays 
a  part  analogous  with  that  of  water  in  hydrolysis.  The  so-called 
mercuri-ammonium  compounds  are  classified  as  (1)  compounds  related 
to  ammonia  as  ordinary  basic  compounds  are  related  to  water,  such  as 
the  infusible  white  precipitate,  NH2HgCl ;  (2)  salts  with  ammonia  of 
crystallisation,  such  as  the  fusible  white  precipitate,  HgCl2,2NH3  ;  and 
(3)  mixed  compounds  containing  residues  basic  to  both  ammonia  and 
water,  such  as  the  compound  2HgO,NH3,  prepared  by  the  action  of 
ammonia  on  mercuric  oxide. 

Experiments  are  described  which  were  undertaken  to  ascertain  if 
new  metallic  amides,  imides,  or  nitrides  could  be  obtained  by  metathetic 
reactions  between  potassamide  and  salts  of  other  metals  in  solution  in 
liquid  ammonia.  Silver  amide ,  AgNH2,  obtained  as  a  white  precipitate 
when  a  solution  of  potassamide  is  added  to  an  excess  of  silver  nitrate 
solution,  is  soluble  in  solutions  of  ammonium  salts,  darkens  on  exposure 
to  light,  and  when  dry  forms  dark  masses  which  readily  explode  with 
great  violence.  Mercuric  nitride ,  Hg3N2,  obtained  as  a  chocolate* 
coloured  precipitate  on  adding  a  solution  of  mercuric  iodide  or  bromide 
to  an  excess  of  potassamide  solution,  is  readily  soluble  in  solutions  of 
ammonium  salts  in  liquid  ammonia  or  in  aqueous  acids  and  is  very 
explosive. 

Ammono-basic  mercuric  iodide  (mercuric  iodonitride,  dimercuri- 
ammonium  iodide),  NHg2I,  prepared  by  adding  potassamide  solution 
to  excess  of  mercuric  iodide  dissolved  in  liquid  ammonia,  forms  a 
reddish-yellow  precipitate  which  is  soluble  in  ammonia  solutions  of 
ammonium  salts,  and  by  the  further  action  of  potassamide  is  converted 
into  mercuric  nitride  \  when  heated  in  a  closed  tube,  it  decomposes 
without  exploding  into  mercury  and  mercuric  iodide. 

Ammono-basic  mercuric  bromide  (mercuric  bromonitride,  dimercuri- 
ammonium  bromide),  NHg2Br,  obtained  as  a  yellow  precipitate  by 
treating  a  solution  of  mercuric  bromide  with  a  solution  of  potassamide, 
is  soluble  in  ammonia  solutions  of  ammonium  salts  or  in  aqueous  acids, 
and  is  converted  by  potassamide  into  mercuric  nitride. 

When  mercuric  chloride  is  brought  into  contact  with  liquid  ammonia, 
the  compound  HgCl2,12NHg  (Franklin  and  Kraus,  loc.  cit.)  is  ob¬ 
tained,  which  is  but  slightly  soluble  in  liquid  ammonia  ;  at  the  ordinary 
temperature,  it  loses  ammonia  and  becomes  converted  into  the  fusible 
white  precipitate,  HgCl2,2NH3.  By  the  action  of  ammonia  on  mercuric 
chloride,  a  small  quantity  of  ammono-basic  mercuric  chloride  (the 
infusible  white  precipitate),  NH2HgCl,  is  also  formed  ;  this  compound 
is  also  produced  by  the  action  of  sodamide  on  an  excess  of  mercuric 
chloride. 
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When  potassamide  is  added  to  a  solution  of  lead  nitrate  in  liquid 
ammonia,  a  white  basic  salt  is  first  precipitated,  but  on  increasing  the 
quantity  of  potassamide,  the  precipitate  becomes  orange-red,  and 
dissolves  if  an  excess  of  potassamide  is  added ;  similar  re¬ 
actions  occur  between  potassamide  and  lead  iodide.  Lead  imide , 
PbNH,  may  be  prepared  by  adding  lead  iodide  solution  gradually  to  a 
solution  of  potassamide  until  a  considerable  quantity  of  the  orange- 
red  precipitate  has  been  produced,  and  leaving  the  precipitate  in  con¬ 
tact  with  the  liquid  for  24  hours.  The  product  thus  obtained,  when 
dry,  forms  a  reddish-brown,  dense,  amorphous  mass  and  is  very  ex¬ 
plosive. 

Ammono-basic  lead  iodide ,  NPb2I,NH8,  obtained  by  adding  potass¬ 
amide  solution  to  a  solution  of  lead  iodide  and  shaking  the  mixture  as 
long  as  the  lead  iodide  is  in  excess,  forms  a  white  precipitate  which,  on 
heating,  loses  ammonia  and  gradually  darkens  in  colour  and  is  not 
explosive. 

When  a  solution  of  bismuth  iodide  or  bromide  in  liquid  ammonia  is 
added  to  a  solution  of  potassamide,  bismuth  nitride ,  BiN,  is  obtained 
as  a  brown  precipitate. 

On  the  addition  of  excess  of  aluminium  iodide  to  a  potassamide  solu¬ 
tion,  a  white  precipitate  of  an  ammono-basic  product  is  formed.  By 
the  action  of  potassamide  solution  on  the  product  formed  by  treating 
antimony  iodide  with  ammonia,  a  substance  is  obtained  which  prob¬ 
ably  consists  of  impure  antimony  nitride.  E.  G. 

Properties  of  Mixtures  of  Nitric  and  Sulphuric  Acids.  IV. 

A.  V.  Saposchnikoff  (J.  Buss .  Phys.  Chem.  Soc 1905,  37, 
374 — 381.  Compare  Abstr.,  1904,  ii,  614).— The  author  has  examined 
mixtures  of  nitric  acid  of  sp.  gr.  1*40  and  sulphuric  acid  by  the 
methods  previously  described  (Abstr.,  1904,  ii,  251).  The  vapour 
pressure  of  the  nitric  acid  alone  is  1*9  mm.  of  mercury,  and  it  rises  to 
a  maximum  of  23*43  mm.  for  a  mixture  containing  60*16  per  cent,  of 
sulphuric  acid,  falling  to  0*66  mm.  when  the  percentage  of  sulphuric 
acid  present  is  89*94.  The  proportion  of  nitrogen  in  the  vapour  is 
19*3  per  cent,  for  nitric  acid  of  sp.  gr.  1*40,  this  corresponding  with 
the  composition  2HN03,H20  when  5  per  cent,  of  sulphuric  acid  is 
present,  the  amount  of  nitrogen  in  the  vapour  rises  to  22*45  per  cent., 
corresponding  with  the  composition  HNOs,  and  this  number  is 
practically  unchanged  by  subsequent  additions  of  sulphuric  acid. 

The  sp.  gr.  of  the  acid  mixtures  increases  regularly  with  the  propor¬ 
tion  of  sulphuric  acid  present  until  the  latter  reaches  90  per  cent.  ; 
more  sulphuric  acid  than  this  conditions  a  slight  fall  in  the  sp.  gr. 
The  specific  conductivity  falls  regularly  as  the  percentage  of  sulphuric 
acid  rises  from  0  to  70  ;  beyond  this  a  slight  rise  occurs,  followed  by  a 
rapid  fall  to  zero. 

The  properties  of  nitric  acids  of  different  concentrations  were  exam¬ 
ined  with  the  following  results  : 
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Sp.  gr. 

Percentage  composition 

Vapour  pressure 

Percentage 

r 

> 

of  the  nitric 

nitrogen  in 

at  150/4°. 

HNOo. 

h2o. 

acid  at  25°. 

the  vapour. 

1-5100 

98 

2 

46-2  mm. 

23-75 

1-4970 

92-93 

7*07 

42-6  „ 

23-5 

1-487 

88-65 

11-35 

29-7  „ 

23  05 

1  462 

82-10 

17-90 

16-64  „ 

22-62 

1-453 

78-10 

21-90 

9  40  „ 

22-52 

1-400 

65-30 

34-70 

1-90  „ 

19-32 

T.  H.  P. 

Supposed  Volatility  of  Silicon  Dioxide  at  the  Moment  of 
its  Liberation  by  Strong  Acids.  Carl  Friedheim  and  Alfred 
Pinagel  ( Zeit .  cinorg.  Chem .,  1905,  45,  410 — 411). — Tiie  deficiency  of 
silicon  dioxide  in  the  analyses  of  silicates  noticed  by  Kehrmann  [Zeit, 
anorg.  Chem 39,  48)  and  Fliirscheim  [Zeit,  anorg.  Chem.,  39,  106)  is 
attributed  to  experimental  error.  D.  H.  J. 

The  Decomposition  of  Potassium  Chlorate  by  Hydro¬ 
chloric  Acid  ;  a  Reaction  of  the  First  Order.  E.  Davidson 
[Zeit.  angew.  Chem.,  1905,  18,  1047 — 1054). — In  the  absence  of 
oxygen,  the  reaction  between  potassium  chlorate  and  hydrochloric  acid 
is  unimolecular.  The  reaction-coefficient  is  independent  of  the  con¬ 
centration  of  the  potassium  chlorate. 

An  increase  of  temperature  accelerates  the  action,  as  also  does  the 
presence  of  potassium  iodide.  The  rate  of  decomposition  of  the  chlor¬ 
ate  can  be  measured  only  when  the  hydrochloric  acid  is  in  consider¬ 
able  excess,  and  increases  when  the  amount  of  hydrochloric  acid 
present  is  increased.  A.  McK. 

Causticising  Potassium  Sulphate.  Ignaz  Herold  {Zeit. 
Elektrochem.,  1905,  11,  417 — 430). — The  reaction  between  potassium 
sulphate  and  calcium  hydroxide  is  studied.  The  equilibrium  constant 
*=[oh'P/[so4"]  is  easily  shown  to  be  the  same  as  the  ratio  between 
four  times  the  cube  of  the  solubility  of  calcium  hydroxide  and  the 
square  of  the  solubility  of  calcium  sulphate,  provided  that  both  salts 
are  present  in  the  solid  condition  and  that  they  are  supposed  to  be 
completely  dissociated  in  their  saturated  solutions.  The  solubility  of 
calcium  hydroxide  at  high  temperatures  is  determined  by  heating 
water  with  excess  of  lime  in  a  steel  tube,  across  the  middle  of  which 
a  partition  of  several  layers  of  very  fine  platinum  gauze  is  stretched. 
By  inverting  the  tube,  the  saturated  solution  can  be  filtered  under 
pressure.  The  following  results  are  obtained  expressed  in  grams  of 
CaO  per  litre  of  saturated  solution  ; 

Temperature.  Solubility. 

120°  0*305 

150  0-169 

190  0-084 

The  equilibrium  constants  calculated  from  the  solubilities  do  not 
agree  with  those  found  directly,  which  is  probably  due  to  a  rapid 
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diminution  of  the  dissociation  of  calcium  hydroxide  at  high  tempera- 
tures.  The  compositions  of  the  solutions  in  equilibrium  with  calcium 
hydroxide  and  calcium  sulphate  are  determined  at  five  temperatures 
from  0°  to  190°.  At  any  one  temperature,  the  values  of  the  ratio 
[0H]2/[S04]  diminish  as  the  concentrations  of  the  dissolved  salts 
increase,  whilst  the  effect  of  increase  of  temperature  is  first  to  diminish 
the  ratio  and  then  to  increase  it,  the  minimum  being  found  at  about 
100°.  The  ratio  of  the  concentrations  of  the  ions  cannot  be  calculated 
for  lack  of  data. 

Below  100°,  potassium  calcium  sulphate  is  formed  when  the  concen¬ 
tration  of  the  dissolved  salts  is  increased  ;  the  third  solid  phase  thus 
introduced  causes  the  composition  of  the  solution  to  become  constant. 

The  bearing  of  the  results  on  the  manufacture  of  potassium  hydr¬ 
oxide  is  then  considered.  T.  E. 

Sodium  Perborate.  Hydrogen  Peroxide  in  Statu  Nascendi. 

George  F.  Jaubert  ( Ghem .  Centr .,  1905,  ii,  99 — 100;  from  Rev .  gen. 
C/dm.  pure  appl. ,  [vii],  8,  163 — 167). — The  original  paper  contains  a 
description  of  the  therapeutic  application  of  hydrogen  peroxide.  The 
preparation  of  pure  solutions  of  hydrogen  peroxide  appears  to  be  most 
readily  effected  by  means  of  sodium  perborate  (Abstr.,  1905,  ii,  26). 

[With  Gaston  Lion.] — Sodium  perborate  may  be  obtained  from  its 
solution  in  water  in  the  form  of  rather  voluminous,  lustrous  prisms. 
One  litre  of  water  dissolves  about  25 '5  grams  at  15°,  26*9  at  21°, 
28 ‘5  at  26°,  and  37*8  at  32°.  The  aqueous  solution  is  distinctly 
alkaline,  and  with  potassium  permanganate  behaves  like  hydrogen 
peroxide.  At  temperatures  above  40°,  the  solution  decomposes  and 
oxygen  is  liberated,  but  the  loss  is  not  great  if  the  temperature  does 
not  rise  above  60°.  Small  quantities  of  magnesium  sulphate  or 
ammonium  sulphate  increase  the  solubility  of  the  salt,  and  by  adding 
acids  still  more  concentrated  solutions  of  hydrogen  peroxide  may  be 
obtained.  For  technical  purposes,  sulphuric  acid  is  used,  and  solutions 
containing  30  or  more  vols.  are  produced.  E.  W.  W. 

Preparation  of  Rubidium  and  Caesium.  L.  Hackspill  (Compt. 
rend .,  1905,  141,  106 — 107). — Rubidium  and  caesium  are  prepared  by 
heating  a  mixture  of  3  grams  of  calcium,  broken  in  small  pieces,  with 
12  grams  of  fused  anhydrous  rubidium  or  caesium  chloride  respectively 
in  a  wide,  V-shaped  glass  tube  at  the  bend  of  which  is  fused  a  vertical 
tube  connected  with  a  Sprengel  pump.  The  reduction  commences  at 
400 — 500°,  and  takes  place  with  sufficient  development  of  heat  to 
volatilise  the  alkali  metal,  which  is  collected  and  sealed  off  in  the 
vertical  tube.  This  method  is  more  rapid  and  gives  better  yields 
(10  grams)  than  the  reduction  of  the  alkali  hydroxide  by  means  of 
aluminium  or  magnesium  filings.  Lithium  chloride  is  reduced  by 
calcium  at  a  slightly  higher  temperature  ;  so  far,  there  has  been 
obtained  only  an  alloy  of  calcium  and  lithium,  from  which  the  latter 
could  not  be  isolated.  G.  Y. 

Decomposition  of  Ammonium  Nitrite  in  Aqueous  Solution 
and  Analogous  Changes.  Wilhelm  Biltz  and  Willy  Gahl 
(. Zeit .  Elektrochem .,  1905,  11,  409 — 413). — Previous  investigators  have 
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employed  solutions  of  ammonium  nitrite  containing  other  salts ;  in 
order  to  avoid  possible  complications  due  to  these  salts,  solutions  of 
pure  ammonium  nitrite  were  heated  and  the  rate  of  evolution  of 
nitrogen  measured.  The  velocity  of  the  reaction  is  represented  about 
equally  well  by  the  equations  of  the  reactions  of  the  first  and  second 
order.  By  means  of  van’t  Hoff’s  method  of  comparing  the  velocities 
at  two  different  concentrations,  it  is  shown  that  the  reaction  is  really 
of  the  second  order.  The  authors  take  the  view  that  the  change 
takes  place  between  ammonium  nitrite  and  nitrous  acid  produced  by 
hydrolysis. 

The  decomposition  of  ammonium  percarbonate  is  also  investigated. 
It  may  be  represented  by  the  equation  of  the  unimolecular  reaction, 
although  van’t  Hoff’s  method  shows  it  to  be  bimolecular.  T.  E. 

Colloidal  Salts.  I.  Silver  Salts.  Alfred  Lottermoser  (J. 
pr.  Chera .,  1905,  [ii],  72,  39 — 56.  Compare  Abstr.,  1904,  ii,  31). — 
Colloidal  silver  chloride,  bromide,  iodide,  thiocyanate,  cyanide,  hydr¬ 
oxide,  carbonate,  chromate,  sulphide,  phosphate,  arsenate,  ferrocyanide, 
and  ferricyanide  may  be  formed  by  adding  a  silver  nitrate  solution  to 
the  solution  of  the  alkali  or  hydrogen  salt,  keeping  the  hydrosol-form¬ 
ing  anion  in  excess,  or  reversely  keeping  the  silver  ion  in  excess.  Ho 
hydrosol  formation  could  be  observed  by  the  interaction  of  silver 
nitrate  and  hydrocyanic  acid.  For  each  case  there  is  a  definite 
maximum  limit  of  concentration,  which  is  greater  for  the  first  than 
for  the  second  method  of  formation.  The  silver  salt  is  precipitated  in 
the  “  molecular  ”  state  if  the  limit  of  concentration  is  exceeded  or  in 
presence  of  an  excess  of  the  added  solution ;  this  precipitation  takes 
place  most  sharply  with  the  silver  haloids.  G-,  Y. 

Effect  of  Silver  Nitrate  on  the  Solubility  of  Silver  Nitrite. 

Richard  Abegg  and  H.  Pick  (. Ber .,  1905,  38,  2571 — 2574). — The 
numbers  obtained  by  Naumann  and  Rucker  (this  vol.,  ii,  522)  for  the 
solubility  product  Ag‘  x  N02'  in  the  presence  of  silver  nitrate  are  not 
constant  owing  to  the  fact  that  the  authors  have  assumed  that  in  a 
saturated  solution  of  the  nitrite  all  the  molecules  are  ionised.  It  is 
now  shown  that  at  25°  only  55  per  cent,  of  the  nitrite  is  ionised,  and  if 
this  is  taken  into  consideration  the  solubility  product  for  the  pure 
nitrite  ~  2T  x  10" 4,  and  it  retains  the  same  value  in  the  presence  of 
varying  amounts  of  silver  nitrate.  At  18°,  a  value  l’8xl0“4  has 
been  obtained  for  the  product.  J.  J.  S. 

Decomposition  of  Zinc  Carbonate  by  Solutions  of  Alkali 
Chlorides.  H.  Cantoni  and  J.  Passamanik  ( Ann .  Chim .  anal.,  1905, 
10,258—262.  Compare  Abstr.,  1904,  ii,  334 ;  1905,  ii,  87,  115). — 
Tables  are  given  showing  the  action  of  ammonium,  potassium,  and 
sodium  chlorides  in  aqueous  solutions  on  zinc  carbonate  at  different 
temperatures  and  periods  of  action.  Experiments  with  cadmium 
carbonate  are  also  communicated. 

The  action  of  ammonium  chloride  differs  essentially  from  the  other 
chlorides  as  it  increases  very  notably  with  the  temperature. 

L.  DE  K. 


INORGANIC  CHEMISTRY. 


587 


Co-ordinates  of  the  Melting-point  Curve,  Change  of  Volume 
and  Heat  of  Crystallisation  of  Cd(N0s)2,4H20  in  Relation  to 
Pressure.  Nicolai  A.  Pusciiin  ( J.  Russ.  Rhys.  Chem.  Sog .,  1905, 
37,  382 — 392). — The  author  has  determined  the  melting  point  of 
Cd(N03)2,4H20  at  various  pressures  by  the  method  given  by  Tammann 
( Kristallisieren  und  Schmelzen,  1903,  251 — 263),  the  results  obtained 
being  expressed  by  the  formula:  t  —  58*7°  +  0'00813p  —  0*0000005jp2. 
This  expression  indicates  that  the  maximum  of  the  melting-point  curve 
lies  at  about  8000  kilos,  pressure  and  91°  ;  the  value  of  dTjdp  (or  Av) 
will  there  pass  through  zero  and  subsequently  become  negative,  so 
that  solidification  will  be  accompanied  by  increase  of  volume. 

The  heat  of  crystallisation  of  Cd(N0g)2,4H20  is  found  calori- 
metrically  to  have  the  mean  value  26*3  Cals,  at  the  ordinary  pressure. 
The  author's  results  satisfy  the  formula  of  Clausius,  namely,  dTjdp  — 
TAvjR .  T.  H.  P. 

Spectrographic  Investigations  of  the  Urbain-Lacombe 
Method  for  the  Separation  of  Samarium,  Europium,  and 
Gadolinium.  G.  Eberhard  ( Zeit .  anorg .  Chem .,  1905,45,  374 — 384). 
— A  spectrographic  test  of  the  efficiency  of  the  Urbain-Lacombe 
method  (Abstr.,  1904,  ii,  37,  173,  340  ;  this  vol.,  ii,  250)  was  made 
with  specimens  furnished  by  Urbain  himself.  The  results  obtained 
show  that  (1)  a  quantitative  separation  of  europium  from  samarium  is 
possible  by  the  method,  and  it  forms  a  good  means  of  preparing  pure 
europium,  samarium  free  from  europium,  and  gadolinium  free  from 
samarium.  (2)  There  is  no  evidence  of  a  fractionation  of  samarium 
into  simpler  constituents.  (3)  Ur  bain's  value  of  the  atomic  weight  of 
samarium  (150*34  with  0=16)  is  to  be  regarded  as  correct  since  his 
material  was  spectroscopically  pure.  (4)  The  atomic  weight  alone 
cannot  serve  as  a  test  of  the  purity  of  a  samarium  preparation ; 
Bettendorff  found  an  atomic  weight  of  150*1,  although  his  preparation 
was  contaminated  with  a  large  proportion  of  gadolinium  and  with 
small  proportions  of  neodymium,  europium,  and  yttrium.  (5)  Gado¬ 
linium,  even  when  it  yields  a  white  oxide,  may  still  contain  small 
quantities  of  coloured  earths  which  can  be  detected  spectroscopically. 

The  conclusions  arrived  at  differ  in  essential  particulars  from  those 
obtained  by  Crookes  (this  vol.,  ii,  250,  392).  It  is  suggested  that  the 
experimental  error  in  his  experiments,  due  to  optical  errors  of  the 
spectrometer,  is  greater  than  Crookes  supposes.  D.  H.  J. 

Tensile  Strength  of  Copper-Tin  Alloys.  E.  S.  Shepherd  and 
G.  B.  Upton  (J.  Physiccd  Chem .,  1905,  9,  441 — 476). — The  freezing- 
point  curve  of  alloys  containing  more  than  50  per  cent,  copper  is  given. 
This  shows  equilibria  fields  for  the  following  crystals  :  a  and  liquid,  ft 
and  liquid,  y  and  liquid.  At  lower  temperatures  below  the  line  at 
which  solid  alone  exists,  fields  of  equilibrium  of  a,  a  +  /?,/?,  /I  +  y,  y, 
a  +  8,  8,  8  +  Cu3Sn,  Cu3Sn  +  e,  are  plotted.  The  only  compound 

existent  is  Cu3Sn,  the  other  crystals  being  solid  solutions.  The  effect 
of  heat  treatment  of  various  kinds  on  the  tensile  strength  and  ductility 
of  the  alloys  has  been  investigated,  and  a  full  account  of  the  method  of 
testing  and  of  the  preparation  of  test  pieces  is  given.  Curves  of 
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tensile  strength  are  given.  Until  87  per  cent,  copper  is  reached  there 
is  practically  no  effect  due  to  heat  treatment,  as  at  all  temperatures 
the  stable  form  is  the  a-crystal.  From  87  to  76  per  cent,  heat  treat¬ 
ment  has  a  marked  effect ;  thus  alloys  annealed  at  400°  consist  of  a-  and 
8-crystals,  whilst  those  annealed  at  540°  and  quenched  at  a  red  heat 
consist  of  a-  and  /3-crystals  and  possess  a  much  greater  tensile  strength. 
This  is  very  marked  at  78  per  cent,  copper,  which  when  water- 
quenched  at  a  red  heat  possesses  double  the  strength  of  that  kept  for 
a  week  at  400°.  In  alloys  possessing  no  a-crystals,  the  tensile  strength 
is  very  small,  and  the  strongest  bronzes  are  those  containing  78  to  81 
per  cent,  copper  and  consisting  of  mixtures  of  a-  and  /3-crystals. 
When  tested  as  cast,  the  ductility  decreases  with  decreasing  copper 
content,  and  heat  treatment  may  increase  the  ductility  very  greatly 
even  when  it  has  no  effect  on  the  tensile  strength;  this  is  especially 
marked  in  alloys  of  88 — 90  per  cent,  copper,  for  which  the  ductility 
may  be  increased  almost  four-fold.  L.  M.  J. 

Preparation  of  Binary  Compounds  of  Metals  by  the 
Alumino-thermic  Method.  Camille  Matignon  and  R.  Trannoy 
( Compt .  rend 1905,  141,  190.  Compare  Colani,  this  vol.,  ii,  525). — 
The  authors  have  prepared  phosphides,  arsenides,  silicides,  and  borides 
by  means  of  reduction  with  aluminium  and  are  able  to  confirm  Colani’s 
results  ( loc .  cit.). 

The  phosphides  of  copper,  manganese,  iron,  and  nickel  are  prepared 
from  the  phosphates  mixed  with  the  corresponding  oxide.  The 
arsenides  are  obtained  similarly  from  the  arsenates.  Silicides  of 
manganese,  chromium,  copper,  nickel,  cobalt,  and  iron  are  formed  by 
inducing  the  reaction  in  the  strongly  heated  mixture  of  metallic  oxide, 
silica,  and  aluminium. 

Manganese  boride,  formed  from  boric  anhydride  and  manganese 
oxide  mixed  in  the  proportion  Mn  :  B,  is  obtained  as  a  mass  of  needles. 
Boride  of  iron  prepared  in  the  same  manner  consists  of  prismatic 
needles  and  is  extremely  difficult  to  fracture. 

In  these  preparations,  in  order  to  obtain  the  product  well  separated 
from  the  gangue,  the  initial  temperature  of  the  reaction  must  be 
about  1000°.  G.  Y. 

Aluminium-Zinc  Alloys.  E.  S.  Shepherd  (J.  Physical  Chem ., 
1905,  9,  504 — 512). — The  specific  volume  curve  for  alloys  of  aluminium 
and  zinc,  although  it  does  not  diverge  greatly  from  the  straight  line, 
consists  of  two  branches  which  meet  at  about  the  composition  50  per 
cent,  aluminium.  This  indicates  the  probability  that  the  composition 
of  the  phases  is  approximately  pure  zinc  and  a  solid  solution  of 
zinc  in  aluminium  with  a  limiting  concentration  of  about  50  per  cent. 
(Care  was  taken  to  ensure  that  the  specimens  employed  had  actually 
reached  equilibrium.)  Microscopic  examination  of  the  alloys  confirms 
the  view  of  the  existence  of  this  solution,  so  that  from  these  results 
and  those  of  Heycock  and  Neville  on  the  freezing  point  the  author 
considers  it  established  that  in  this  series  of  alloys  there  are  no  definite 
compounds  but  that  two  series  of  solid  solutions  occur:  (1)  zinc  in 
aluminium  with  a  limiting  concentration  of  about  50  per  cent,  zinc, 
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and  (2)  aluminium  in  zinc  with  a  limiting  concentration  of  about 
4  per  cent,  aluminium,  these  limits  being  for  the  temperature  217°. 
An  equilibrium  diagram  illustrative  of  these  views  is  given. 

L.  M.  J. 

Ultramarine.  Karl  A.  Hofmann  and  W.  Metzener  ( Ber .,  1905, 
38,  2482—2486). — Ultramarine  is  not  altered  by  digestion  at  the 
laboratory  temperature  with  98*5  per  cent,  sulphuric  acid,  or  with 
fuming  sulphuric  acid,  or  with  a  mixture  of  nitrosylsulphuric  and 
fuming  sulphuric  acids.  On  digestion  with  93  per  cent,  sulphuric 
acid,  a  change  in  the  colour  of  ultramarine  is  observable  in  twelve  hours, 
with  89  per  cent,  acid  in  three  hours,  and  with  65  per  cent,  acid  in  five 
seconds,  the  ultramarine  being  completely  decolorised  on  digestion  with 
the  last  acid  for  one  hour. 

The  composition  of  ultramarine  is  not  altered  on  digestion  at  the 
laboratory  temperature  with  (a)  a  mixture  of  glacial  acetic  acid 
and  acetic  anhydride,  ( h )  glacial  acetic  acid  and  acetic  anhydride 
saturated  with  hydrogen  chloride  or  bromide,  ( c )  a  solution  of 
bromine  in  glacial  acetic  acid  and  acetic  anhydride,  or  (d)  aqueous 
sodium  hydroxide.  With  acetic  acid  containing  water,  decolorisation 
takes  place  more  quickly  than  with  sulphuric  acid  containing  the 
same  percentage  of  water.  After  repeated  washing  with  a  solution  of 
hydrogen  bromide  in  acetic  acid,  the  ultramarine  residue  is  found  to 
contain  a  diminished  proportion  of  sodium  and  aluminium  oxides. 

Alkali  polysulphides  and  thiosulphates  are  decomposed  immediately 
by  acetic  acid,  acetic  anhydride,  concentrated  or  fuming  sulphuric  acid, 
or  a  mixture  of  fuming  sulphuric  acid  and  fuming  nitric  acid,  which 
has  no  action  on  ultramarine. 

The  authors  consider  ultramarine  to  be  an  analogue  of  Weber’s 
sulphur  sesquioxide,  S203.  G.  Y. 

Changes  of  Colour  caused  by  the  Action  of  Certain  Rays  on 
Glass.  Samuel  Avery  (J.  Amer.  Chem.  Soc.,  1905,  27,  909 — 910). — 
It  has  been  observed  by  Crookes  [Chem.  News ,  1905,  91,  73)  that 
certain  glass  from  South  America  containing  manganese  becomes 
violet  on  exposure  to  the  sun’s  rays.  The  author  has  obtained  samples 
of  glass  from  New  Mexico  which  were  intensely  coloured,  a  bottle 
partly  buried  showing  the  greatest  change  of  colour  where  most 
exposed  to  sunlight.  Different  samples  which  had  been  probably 
exposed  for  several  years  showed  a  depth  of  colour  approximately  pro¬ 
portional  to  the  amount  of  manganese  present.  The  sand  from  New 
Mexico  was  not  radioactive  and  the  change  was  therefore  not  due  to 
radium.  Similar  phenomena  have  been  observed  by  Fischer  (this  vol., 
ii,  320)  with  ultra-violet  rays  from  a  mercury  vapour  lamp.  E.  G. 

The  Action  of  Slightly  Alkaline  Waters  on  Iron.  Cecil 
H.  Cribb  and  Francis  W.  F.  Arnaud  ( Analyst ,  1905,  30, 

225 — 237). — The  authors  find  that  when  the  alkalinity  of  a  softened 
water  exceeds  a  certain  limit,  the  water  has  no  action  whatever  on 
bright  iron  surfaces.  With  an  alkalinity  not  exceeding  a  certain  amount 
(dependent  on  the  nature  of  the  alkali  present,  and,  to  a  less  extent, 
on  the  temperature),  the  corrosive  action  may  be  equal  in  intensity  to 
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that  which  would  occur  in  the  absence  of  any  alkali.  The  hydrogen 
peroxide  theory  (Dunstan,  Proc.,  1903,  19,  150)  and  the  carbon 
dioxide  theory  (Moody,  Proc.,  1903,  19,  lfiT^and  239)  are  not  con¬ 
sidered  by  the  authors  to  explain  the  corrosive  action  of  these  waters 
on  iron.  That  “pitting”  of  boilers  is  not  universal  where  alkaline 
waters  are  used  is  due  to  the  fact  that  corrosion  is  less  energetic  in 
the  dark,  and  that  the  boiler  plates  soon  become  covered  with  a  more 
or  less  protective  coating. 

L.  Archbutt,  in  an  addendum  (ibid.,  241—242)  to  the  above 
paper,  considers  that  the  chief  corrosive  agent  may  be  carbon 
dioxide,  the  action  of  which  ceases  when  sufficient  alkali  is  present. 
To  prove  the  contrary,  it  is  necessary  to  show  that  distilled  water, 
free  from  every  trace  of  carbon  dioxide,  is  more  corrosive  to  iron  when 
slightly  alkaline  than  when  no  alkali  has  been  added.  W.  P.  S. 

Properties,  Analysis,  and  Classification  of  Ternary  Steels. 
Leon  Guillet  (Gompt.  rend.,  1905,  141,  107 — 108.  Compare  Abstr,, 
1903,  ii,  297,  483,  650,  730  ;  1904,  ii,  128,  266,  619,  664,  739).— The 
author’s  micrographical  investigations  of  special  steels  have  shown  that 
these  ternary  steels  may  be  grouped  in  the  following  classes:  (1) 
perlitic ;  (2)  martensitic,  including  troostitic  ;  (3)  y-iron  ;  (4)  carbide  ; 
and  (5)  graphitic  steels. 

Important  conclusions  as  to  the  constitution  of  the  steels,  and  as 
to  such  of  their  properties  as  are  of  interest  from  an  industrial  point 
of  view,  have  been  drawn  from  the  microstructure,  the  inferences  being 
uncertain  only  in  the  case  of  the  perlitic  group.  G.  Y . 

Transformations  of  Hydrated  Ferric  Sulphate.  Albert 
Recoura  ( Compt .  rend.,  1905,  141,  108—110.  Compare  this  vol., 
ii,  527). — When  exposed  to  the  air  for  some  days,  a  concentrated 
solution  of  ferric  sulphate  deposits  a  spongy,  nodular,  saffron-yellow 
mass  consisting  of  the  basic  sulphate,  6Fe2(S04)3,Fe203,H20,  impreg¬ 
nated  with  an  acid  sulphate  of  variable  constitution  which  can  be 
removed  by  extraction  with  absolute  alcohol.  Of  a  specimen  of  the 
yellow  mass  having  the  composition  Fe2(S04)3,llH20,  89  per  cent, 
of  the  iron  remained  in  the  form  of  the  basic  sulphate  after  treatment 
with  alcohol.  If  the  yellow  mass  is  allowed  to  dry  in  air  until  it  has 
reached  the  composition  Fe2(S04)3,9H20,  the  basic  and  acid  sulphates 
recombine,  and  can  no  longer  be  separated  by  alcohol.  The  solidifica¬ 
tion  of  ferric  sulphate  on  evaporation  of  its  solutions  takes  place  there¬ 
fore  in  two  stages.  In  consequence  of  this  the  yellow  mass  is  not 
homogeneous,  but  contains  in  some  parts  an  excess  of  the  basic,  in 
others  of  the  acid  salt.  If  this  is  made  into  a  paste  with  a  little  water 
and  spread  on  a  plate,  at  the  end  of  24  hours  the  ferric  sulphate, 
Fe2(S04)3,9H90,  is  obtained  as  a  white,  homogeneous  layer. 

The  white  and  yellow  hydrated  ferric  sulphates  must  differ  in 
constitution.  The  yellow  sulphate  dissolves  immediately  in  water, 
but  the  white  modification  does  so  only  slowly.  Whilst  both 
sulphates  are  soluble  in  absolute  alcohol  without  decomposition, 
the  yellow  modification  is  decomposed  to  the  insoluble  basic  sulphate 
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and  the  soluble  acid  sulphate,  Fe208,4S03,  on  treatment  with  alcohol 
(96  per  cent.),  or  with  a  little  water,  or  on  exposure  to  moist  air,  under 
which  conditions  the  white  modification  is  stable. 

The  yellow  and  white  hydrated  sulphates,  as  well  as  the  anhydrous 
sulphate,  yield  identical  solutions  when  dissolved  in  water. 

G.  Y. 

Alkaline  Cobaltous  Solutions.  Carl  Tubandt  (Zeit.  anorg . 
Chem.,  1905,  45,  368 — 373). — Metallic  cobalt  is  not  attacked  either 
when  hot  or  when  cold  by  potassium  or  sodium  hydroxide  ;  if  it  is 
exposed,  however,  as  anode  to  an  electric  current,  it  dissolves  in  the 
alkaline  liquid.  The  most  favourable  conditions  for  this  solution  are  low 
current  density  (0*2  ampere  per  sq.  dm.),  high  temperature,  and  great 
concentration  of  the  alkali  hydroxide  solution.  By  inserting  a  copper 
voltameter  into  the  circuit  and  comparing  the  separated  copper  with 
the  dissolved  cobalt,  it  is  shown  that  the  cobalt  dissolves  as  cobaltous 
salt. 

The  cobaltous  solution  is  blue,  and  in  absence  of  air  is  stable  for 
months.  When  electrolysed  between  insoluble  electrodes,  it  precipi¬ 
tates  part  of  the  cobalt  at  the  cathode  as  spongy  metal,  part  at  the 
anode  as  oxide ;  the  chief  part  is  oxidised  by  the  oxygen  given  off  at 
the  anode,  and  the  oxidation  product  remains  suspended  in  the  form 
of  brown  flocks  in  the  electrolyte.  An  experiment  in  which  the  blue 
liquid  is  placed  in  a  U-tube,  covered  with  a  layer  of  alkali  hydroxide, 
and  electrolysed  with  a  current  of  0*1  ampere  shows  that  the  cobaltous 
oxide  migrates  towards  the  cathode. 

The  cobaltous  oxide  is  thrown  down  completely  by  shaking  with 
barium  sulphate,  but  is  not  appreciably  affected  by  the  addition  of 
electrolytes.  It  does  not  dialyse,  and  is  believed  by  the  author  to  be 
present  in  the  colloidal  form. 

As  regards  dialysis,  electrolysis,  and  behaviour  with  barium  sulphate, 
the  blue  alkaline  cobaltous  solutions  containing  glycerol  and  the 
green  cobaltic  solutions  formed  from  them  by  oxidation  with  air  or 
hydrogen  peroxide  behave  similarly  to  these  alkaline  cobaltous  solutions, 
and  they  also  are  believed  to  be  of  a  colloidal  character.  D.  H.  J. 

Passivity  of  Nickel.  Mario  G.  Levi  ( Gazzetta ,  1905,  35,  i, 
391 — 405.  Compare  Hittorf,  Abstr.,  1900,  ii,  705  ;  Le  Blanc  and 
Schick,  Abstr.,  1904,  ii,  229  *  Le  Blanc  and  Bindschedler,  Abstr., 
1902,  ii,  442  ;  Just,  Abstr.,  1903,  ii,  629). — The  author  has  measured 
the  loss  in  weight  of  a  nickel  anode  and  the  voltage  at  the  electrodes 
in  1*5  per  cent,  solutions  of  a  number  of  salts  at  the  ordinary  tempera¬ 
ture,  and  with  an  anodic  current  density  of  0  5  ampere  per  sq.  dm. 
The  results  show  that  ordinary  nickel  dissolves  quantitatively  according 
to  Faraday’s  law  in  solutions  containing  halogen  salts,  potassium 
cyanide,  or  sulphuric  acid,  whilst  in  sodium  chlorate  or  nitrate,  barium 
or  cupric  nitrate,  sodium,  ammonium,  magnesium,  or  nickel  sulphate, 
sodium  carbonate,  potassium  hydroxide,  or  ammonium  oxalate,  it 
remains  practically  undissolved.  In  sodium  acetate  solution,  about 
50  per  cent,  of  the  theoretical  quantity  of  nickel  dissolves  ;  the  greater 
or  less  activity  of  the  nickel  in  this  solution  depends  on  the  treatment 
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to  which  the  electrode  has  been  subjected  before  electrolysis  and  on 
the  physical  condition  of  its  surface. 

Experiments  with  nickel  electrodes  which  have  undergone  various 
preliminary  treatments  show  that  this  metal  tends  to  become  passive 
when  left  for  some  time  to  itself.  This  phenomenon  has  been  pre¬ 
viously  noticed  in  the  case  of  chromium. 

For  the  salt  solutions  examined,  the  activity  or  inactivity  of  the 
nickel  depends  only  on  the  nature  of  the  anion,  and  not  on  that  of  the 
cation,  with  the  sole  exception  of  the  hydrogen  ion. 

As  with  other  metals,  rise  of  temperature  favours  the  passage 
of  nickel  from  the  passive  to  the  active  state,  and  only  in  potassium 
hydroxide  solution  is  nickel  completely  passive  at  80°.  In  solutions 
of  sodium  acetate  or  ammonium  sulphate,  it  retains  at  80°  the  partial 
activity  it  shows  at  the  ordinary  temperature. 

By  increasing  the  current  density,  nickel  is  rendered  more  passive, 
but  change  of  concentration  of  the  electrolyte  is  without  influence  in 
this  respect. 

If  the  passivity  of  a  metal  depends  on  the  formation  of  an  insoluble 
coating,  it  should  be  removed  by  the  addition  of  the  solution  of 
another  salt,  the  anion  of  which  forms  with  the  metal  a  readily 
soluble  salt.  The  behaviour  of  nickel  in  such  mixtures  of  electrolytes 
indicates  that  the  passivity  of  the  metal  in  sodium  carbonate  or 
potassium  hydroxide  solution  may  be  due  to  the  formation  of  a  pro¬ 
tective  layer.  This  could,  however,  not  be  observed  in  the  other 
solutions  examined,  so  that  here  the  passivity  appears  to  be  due  to 
the  smallness  of  the  reaction  velocity.  A  small  addition  of  sodium 
chloride  to  a  solution  causing  passivity  brings  the  velocity  of  ion-forma¬ 
tion  up  to  the  value  required  for  the  quantitative  solution  of  the  metal. 
Sulphuric  acid  also  acts  in  this  way,  but  to  a  less  extent  than  sodium 
chloride.  Addition  of  sugar  or  acetone  is  without  influence,  but  carb¬ 
amide  destroys  the  passivity,  although  it  is  uncertain  whether  its  action  is 
a  direct  one  or  whether  it  is  due  to  its  decomposition  products.  T.  H.  P. 

A  Chromium  Sulphate  in  which  the  Acid  is  in  Two  States  of 
Combination.  Albert  Colson  ( Compt .  rend.,  1905,  141,  119 — 122. 
Compare  this  vol.,  ii,  94,  460). — The  green  chromium  sulphate  solution, 
formed  by  shaking  chromium  hydroxide  with  a  limited  quantity  of 
cold  dilute  sulphuric  acid,  has  the  composition  Cr4(S04)5(0Il)2 ;  when 
evaporated  in  a  vacuum  it  yields  an  amorphous  substance  which 
dissolves  in  alcohol  (90  per  cent.)  to  a  solution  containing  chromium 
and  sulphuric  acid  in  unchanged  proportion.  Of  the  five  S04 
groups  present,  only  three  are  immediately  precipitated  by  barium 
chloride ;  the  addition  of  1  mol.  or  3  mols.  of  barium  chloride  to  1  mol. 
of  the  sulphate  causes  immediate  precipitation  of  barium  sulphate, 
with  a  heat  development  of  5  and  15 '2  Cal.  respectively  ;  the  addition 
of  4  mols.  of  barium  chloride  to  1  mol.  of  the  sulphate  Cr4(S04)5(0H)2 
causes  a  heat  development  of  only  15*5  Cal.;  the  solution  clears  only 
slowly  and  contains  the  elements  of  barium  sulphate  at  the  end  of  fifteen 
days  or  after  some  minutes’  boiling. 

The  difference  in  the  states  of  combination  of  the  S04  groups  can 
be  only  slight,  as  the  heat  of  formation  of  the  sulphate  Cr4(S04)5(0H)2 
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is  12 — 16  Cal.  for  each  mol.  of  sulphuric  acid  entering  into  the  reaction, 
as  the  salt  is  completely  hydrolysed  by  potassium  hydroxide,  and  as  the 
resistance  to  precipitation  with  barium  chloride  is  not  constant, 
diminishing  with  rise  of  temperature,  increase  of  concentration,  or 
addition  of  an  excess  of  barium  chloride. 

The  constitution  S04^Cr<^Q£^>Cr,S04H^2  is  suggested  for  the  penta- 

sulphate  *  in  agreement  with  this,  measurements  of  the  depression  of 
the  freezing  points  of  the  solutions  show  that  on  total  precipitation 
with  barium  chloride,  1  mol.  of  the  sulphate  Cr4(S04)5(0H)2  yields 
4  mols.  of  chloride.  G-.  Y. 

The  Preparation  of  Metallic  Vanadium  and  some  Vanadium 
Compounds.  Iwan  Koppel  and  A.  Kaufmann  (Zeit.  anorg .  Chem ., 
1905,45,  352 — 358). — Vanadium  prepared  by  the  action  of  aluminium 
(Goldschmidt's  process)  is  not  pure  (from  78’2 — 81  d  per  cent,  of 
vanadium),  but  serves  admirably  for  the  preparation  of  a  mixture  of 
vanadium  tetrachloride  and  oxytrichloride  by  treatment  with  chlorine. 
The  two  chlorides  are  easily  separated  by  fractional  distillation. 

Vanadium  oxytrichloride,  V0C13,  is  soluble  in  ether  or  glacial  acetic 
acid,  but  insoluble  in  chloroform.  It  may  be  prepared  in  solution  by 
shaking  vanadium  pentoxide  with  glacial  acetic  acid  into  which 
hydrogen  chloride  has  been  passed.  Ether  or  alcohol  may  take  the 
pkce  of  the  acetic  acid,  but  the  temperature  must  be  kept  down  in 
this  case  to  prevent  the  formation  of  VOCl2  by  reduction.  On  adding 
pyridine  hydrochloride  to  the  alcoholic  solution  of  vanadium  oxytri¬ 
chloride,  brown,  shimmering,  hygroscopic  needles  of  the  compound 
V0C13,05NH(.C1,C2H60  are  obtained. 

Vanadium  Thiotrichloride . — When  chlorine  is  passed  first  in  the  cold, 
then  at  a  higher  temperature,  over  vanadium  sesquisulphide,  a  reddish- 
brown  liquid  of  the  composition  4VSC13,S2C12  passes  over.  The  liquid 
solidifies  in  a  freezing-mixture  to  a  mass  of  shimmering  crystals  which 
decompose  in  the  air  with  separation  of  sulphur  chloride.  From  a 
solution  in  ether,  large,  brown  tablets  of  the  composition 

4VSCl3,S2Cl2,C4H10O 

gradually  separate.  All  attempts  to  obtain  the  simple  thiotrichloride, 
VSd3,  have  so  far  failed.  D.  H.  J. 

Compounds  of  Quadrivalent  Vanadium.  III.  Iwan  Koppel, 
Beszo  Goldmann,  and  A.  Kaufmann  {Zeit,  anorg .  Chem.,  1905,  45, 
345 — 351). — From  vanadyl  chloride,  two  series  of  double  salts  are 
obtained  with  pyridine  or  quinoline  hydrochloride,  namely  : 

(a)  Green  salts  :  V0Cl2,4(R,HCl),xH20. 

(b)  Blue  salts  :  V0Cl2,2(R,HCl),5cH20. 

The  green  compounds  are  formed  in  presence  of  excess  of  pyridine 
or  quinoline  hydrochloride  with  solvents  which  show  very  little 
ionisation  (absolute  alcohol,  glacial  acetic  acid,  or  mixtures  of  alcohol 
and  ether).  As  soon  as  the  power  of  dissociation  of  the  alcohol  is 
slightly  increased  by  addition  of  water,  the  blue  compounds  are  formed. 
The  differences  in  the  dissociation  of  vanadyl  chloride  in  different 
solvents  are  marked  by  differences  in  the  colour  of  the  solutions. 
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Solutions  of  vanadyl  chloride  (or  of  vanadium  tetrachloride)  in 
absolute  alcohol  or  glacial  acetic  acid  are  brown  ;  by  the  addition  of  a 
little  water  they  become  green,  and  finally  blue  like  the  aqueous 
solutions. 

Vanadyl  chloride-tetrapyridine  hydrochloride,  V0C12,4C5NH6C1,2H20, 
forms  green,  hygroscopic  needles.  It  cannot  be  recrystallised  un¬ 
changed,  as  small  quantities  of  water  or  alcohol  change  it  into  the  blue 
compound. 

Vanadyl  cliloride-dipyridine  hydrochloride ,  Y0C12,2C5NH601,3H20. — 
The  blue  vanadyl  chloride  solution  necessary  for  preparing  this 
compound  is  obtained  by  evaporating  a  solution  of  vanadium  pent- 
oxide  in  hydrochloric  acid  and  dissolving  the  residue  in  absolute 
alcohol  or  by  heating  vanadium  pentoxide  with  alcoholic  hydrogen 
chloride  and  some  water  in  presence  of  sulphur  dioxide  or  hydroxyl- 
amine  hydrochloride  as  reducing  agent.  On  adding  pyridine  hydro¬ 
chloride  to  the  blue  alcoholic  solution  and  evaporating  over  sulphuric 
acid  or  precipitating  with  ether,  blue  hygroscopic  needles  are  obtained. 
It  is  more  stable  than  the  green  compound. 

Vanadyl  chloride-tetraquinoline  hydrochloride , 

Y0Cl2,4C9NH801,2iH20, 

forms  green,  silky  needles,  and  is  more  stable  and  less  hygroscopic 
than  the  corresponding  pyridine  salt.  From  its  alcoholic  solution,  the 
blue  chloride  (vanadyl  chloride-diquinoline  hydrochloride), 

Y0C12,2C9NH8C1,41H20, 

crystallises. 

Vanadyl  ammonium  carbonate ,  7Y02,5C02,3(NH4)20,16H20,  is 

obtained  by  dissolving  ammonium  metavanadate  in  the  minimum 
quantity  of  sulphuric  acid  and  reducing  with  sulphur  dioxide, 
neutralising  with  ammonia,  and,  after  evaporating  to  a  small  bulk, 
dropping  slowly  into  a  cold  saturated  solution  of  ammonium  carbonate 
until  the  precipitate  formed  redissolves  only  slowly.  The  liquid  is 
then  filtered  and  concentrated  over  sulphuric  acid.  It  forms  violet 
crystals  somewhat  sparingly  soluble  in  water,  soluble  in  alkalis  to  a 
brown  solution,  and  in  acids  to  a  blue  solution  ;  even  in  closed  vessels 
it  decomposes  slowly  with  evolution  of  ammonia.  D.  H.  J. 


Hydrolysis  of  Stannic  Chloride  and  Stannic  Bromide.  Paul 
Pfeiffer  (Ber.,  1905,  38,  2466 — 2470.  Compare  Werner  and  Pfeiffer, 
Abstr.,  1898,  i,  464). — If  a  50  per  cent,  solution  of  stannic  chloride, 
freshly  prepared  by  dissolving  the  salt  in  water  externally  cooled  by 
ice,  is  shaken  with  ether  and  the  ethereal  solution  dried  and 
evaporated,  29  per  cent,  of  the  salt  is  obtained  as  the  liydroxytrichloride , 
SnCl3*0H,H20;Et20.  Only  traces  of  this  are  obtained  from  stannic 
chloride  solutions  which  have  been  prepared  some  hours  before  ex¬ 
traction.  On  solution  in  ether  and  precipitation  with  light  petroleum, 
it  forms  colourless,  deliquescent  crystals  melting  and  decomposing  at 
160°,  and  decomposing  when  dissolved  in  water.  The  hydroxy  tribromide, 
SnBr3-0H,H20,Et20,  obtained  in  the  same  manner  from  stannic  bromide, 
forms  compact,  transparent,  colourless,  deliquescent  crystals  melting 
and  decomposing  at  about  110°.  These  hydroxy  haloids  are  the  first 
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intermediate  products  in  the  hydrolysis  of  stannic  haloids  to  stannic 
acid. 

The  action  of  absolute  alcohol  on  stannic  bromide  leads  to  the  forma¬ 
tion  of  the  ethoxy  tribromide,  SnBr3*OEfc,EtOH,  previously  described  ; 
it  crystallises  in  glistening,  colourless  leaflets  and  melts  and  decomposes 
at  about  160°.  G.  Y. 

Titanium.  II.  Arthur  Stahler  and,  in  part,  Heinz  Wirthwein 
( Ber .,  1905,  38,  2619 — 2629.  Compare  this  vol.,  ii,  40). — For  the 
preparation  of  pure  titanium  compounds,  the  author  makes  use  of 
rutile  (Ti04Ti),  titanium  iron  ore  (FeTi03),  and  yttrotitanite,  the  finely- 
powdered  mineral  being  mixed  with  charcoal  and  fused  in  an  electric 
furnace  to  form  the  carbide,  which  is  then  treated  with  chlorine  at  an 
incipient  red  heat.  The  crude  titanium  chloride  is  then  freed  from 
chlorine  by  distillation  and  from  vanadium  by  shaking  with  a  little 
sodium  amalgam  for  forty-eight  hours,  after  which  it  becomes  quite 
colourless.  After  further  distillation  in  a  vacuum,  it  boils  at  136° 
(uncorr.).  When  rutile  is  heated  with  sulphur  monochloride,  the  iron 
and  vanadium  are  first  given  off  as  chlorides,  almost  pure  titanium 
oxide  remaining.  The  latter  then  becomes  converted  slowly  into 
titanium  chloride,  which  cannot,  however,  be  separated  from  the  excess 
of  sulphur  monochloride  owing  to  the  slight  difference  between  the 
boiling  points  of  the  two  compounds. 

It  is  generally  stated  that  solutions  of  quadrivalent  titanium  give  a 
yellow  colour  with  ether  in  presence  of  alcohol.  The  author  finds, 
however,  that  this  is  only  the  case  when  the  ether  contains  hydrogen 
peroxide ;  the  presence  of  alcohol  is  unnecessary. 

Dilute  aqueous  solutions  of  titanium  sesquichloride  have  a  pale 
wine-red  colour,  which  is  changed  to  dark  violet  or  blue  by  the 
addition  of  an  acid  ;  this  behaviour  can  be  made  use  of  to  control  the 
purity  of  the  titanium  sesquichloride.  If  a  quadrivalent  titanium 
compound  is  present,  it  is  decomposed  on  boiling  into  colloidal  titanic 
acid  and  free  acid,  which  then  produces  the  above  blue  coloration. 
The  green  titanium  sesquichloride,  TiCl3,6H20,  cannot  be  obtained  by 
Glatzel’s  method  (Abstr.,  1877,  i,  688),  which  yields  a  hydrate  of 
titanium  dichloride.  If,  however,  a  concentrated  aqueous  solution  of 
the  violet  hydrate  of  the  sesquichloride  is  covered  with  a  layer  of 
absolute  ether  and  then  saturated  with  hydrogen  chloride  and  kept 
cool  meanwhile,  the  green,  unstable  hydrate  separates  out  in  crystals  ; 
when  the  hydrogen  chloride  is  washed  out  with  ether,  the  violet  com¬ 
pound  is  again  formed.  Green  vanadium  sesquichloride  does  not 
change  in  colour  when  treated  with  ethereal  hydrogen  chloride. 

Solution  of  titanium  in  sulphuric  acid  and  evaporation  of  the  liquid 
does  not  yield  the  violet  sulphate,  Ti2(S04)4,8H20,  as  was  stated  byGlatzel 
(loc.  cit, ),  but  titanous  sulphate  (compare  Wohler  and  St.  Claire  Deville, 
Annalen ,  1857,  103,  230).  By  repeatedly  evaporating  a  concentrated 
solution  of  titanium  sesquichloride  with  dilute  sulphuric  acid  in  a 
vacuum,  a  crystalline  precipitate  is  obtained  which,  after  shaking  with 
acetic  acid  and  washing  with  ether,  is  found  to  be  titanium  sesqui- 
sulphate  sulphuric  acid ,  3Ti2(S04)3,H2S04,25H20.  This  acid  may  be 
quantitatively  separated  by  heating  titanium  tetrachloride  gently  with 
sulphuric  acid  until  fuming  ceases,  dissolving  the  resulting  syrupy 
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titanium  sulphate  in  50  per  cent,  sulphuric  acid,  and  electrolytically 
reducing  the  solution  for  five  to  six  hours.  The  acid  is  obtained  as  a 
violet,  finely  crystalline,  silky  powder,  which  slowly  dissolves  in  water 
giving  a  violet  solution.  When  heated,  water  is  first  evolved,  then 
sulphuric  acid,  the  residue  becoming  green  in  colour;  at  a  low  red  heat, 
sulphur  dioxide  is  evolved  and  titanium  dioxide  remains.  The 
ammonium  salt,  3Ti2(S04)3,(NH4)2S04,18H20,  forms  stable,  pale  blue, 
microscopic  crystals  and  is  insoluble  in  water  or  sulphuric  acid,  but 
soluble  in  hydrochloric  acid.  The  rubidium  salt, 

3Ti2(S04)3,Rb2S04l24H20, 

was  also  isolated.  Titanium  sesquisulphate ,  Ti2(S04)3,  deposited  after 
protracted  evaporation  of  the  violet  solution  of  titanium  sesquisulphate 
sulphuric  acid  with  dilute  sulphuric  acid  in  absence  of  air,  is  a  green, 
crystalline  powder  insoluble  in  water,  alcohol,  ether,  or  concentrated 
sulphuric  acid,  but  soluble  in  dilute  sulphuric  or  hydrochloric  acid 
giving  a  violet  solution. 

Tervalent  titanium  forms  a  series  of  oxalates  which  differ  from 
those  of  chromium  and  vanadium  in  being  sparingly  soluble  in  water. 
The  sesquioxalate,  Ti2(C2O4)3,10H2O,  forms  yellow,  oblique-ended  prisms 
and  is  soluble  in  water.  Titanium  ammonium  oxalate , 

Ti(NH4)(C204)2,2H20, 

titanium  potassium  oxalate ,  TiK(C204)2,21T20,  and  titanium  rubidium 
oxalate ,  TiRb(C204)2,2H20,  were  also  prepared. 

On  repeating  the  experiments  of  Rosenheim  and  Schiitte  (Abstr., 
1901,  ii,  244)  on  the  action  of  dry  ammonia  on  titanium  chloride 
suspended  in  absolute  ether,  the  author  obtained  a  yellow  powder 
which  has  approximately  the  composition  TiCl4,8NH3,  but  gives  up 
ammonia  very  readily.  The  action  of  ammonia  on  gaseous  titanium 
tetrachloride  yields  the  compound  TiCl4,6NH3  (compare  Rosenheim 
and  Schiitte,  loc.  cit.),  which  remains  unaltered  over  freshly  ignited 
calcium  chloride  in  absence  of  air,  but  changes  to  titanic  acid, 
ammonium  chloride,  and  ammonia  over  ordinary  calcium  chloride  or 
in  presence  of  air.  When  titanium  tetrachloride  is  shaken  for  twelve 
hours  with  liquid  ammonia,  the  compound  TiCl4,8NH3  is  obtained  as 
a  pale  yellow  powder.  When  either  TiCl4,6NH3  or  TiCl4,8NH3  is 
extracted  with  liquid  ammonia,  it  gives  up  ammonium  chloride  and 
yields  dark  yellow  titanamide,  Ti(NH9)4.  T.  H.  P. 

The  Reduction  of  Zirconium  Oxide  and  the  Spontaneous 
Formation  of  Zirconium  Nitride.  Edgar  Wedekind  (Zeit.  anorg. 
Chem .,  1905,  45,  385 — 395). — It  was  not  found  possible  to  obtain 
zirconium  by  the  action  of  aluminium  on  the  oxide  ;  the  reaction  is  diffi¬ 
cult  and  incomplete.  When  the  oxide  is  heated  with  magnesium  in  a 
loosely  covered  crucible,  the  product  is  chiefly  zirconium  nitride,  Zr0Ng> 
together  with  a  substance  which  forms  a  blue  colloidal  solution  with 
water.  After  purification,  the  zirconium  nitride  forms  a  brownish-green, 
crystalline  powder  which,  even  on  slight  heating  in  the  air,  oxidises  with 
incandescence,  but  is  very  stable  towards  both  acids  (except  hydro¬ 
fluoric  acid)  and  alkalis.  It  is  easily  attacked  at  a  low  red  heat  by 
chlorine,  and  zirconium  chloride  is  readily  prepared  in  this  way, 
although  the  yield  is  not  good.  It  is  acted  on  still  more  readily  by 
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bromine,  and  zirconium  tetrabromide  may  very  advantageously  be 
prepared  by  this  method.  In  the  form  of  a  compressed  powder,  the 
nitride  does  not  conduct  an  electric  current.  D.  H.  J. 

Zirconium  Halogen  Compounds.  Arthur  Stahler  and  Bruno 
Denk  ( Ber .,  1905,  38,  2611 — 2618.  Compare  Abstr.,  1904,  ii,  345  ; 
Matthews,  Abstr.,  1899,  295,  296). — When  dry  ammonia  gas  is  passed 
over  anhydrous  zirconium  chloride  at  the  ordinary  temperature, 
the  compound  ZrCl4,8NH3  is  obtained  as  a  loose,  white  powder, 
extremely  hygroscopic  and  readily  decomposed  by  water.  At  higher 
temperatures  (232°),  a  compound  ZrCl4,3NH3  appears  to  be  formed. 
The  bromide  yields  a  compound  ZrBr4,10NH3.  The  iodide  yields  with 
gaseous  ammonia  the  following  compounds  :  at  22°,  ZrI4,8NH3  ;  at  100°, 
ZiT4,7NH3,  and  at  150°,  ZrI4,6NII3.  With  liquid  ammonia,  the  com¬ 
pound  with  8NHg  is  obtained,  but  when  this  is  washed  with  liquid 
ammonia,  a  considerable  amount  of  ammonium  iodide  is  removed  and 
the  percentage  of  zirconium  in  the  residue  increases  ;  it  would  thus 
appear  that  the  additive  compound  is  probably  a  mixture  of  zircon- 
amide  and  ammonium  iodide,  Zrl4,8NH3  =  Zr(NH2)4  +  4NH4I  (compare 
Joannis,  Abstr.,  1903,  ii,  140  ;  Blix  and  Wirbelauer,  ibid.,  1904,  ii,  120). 
The  iodide  also  forms  an  additive  compound  with  ethylamine, 
ZrI4,6NH2Et(?),  and  with  ether  a  compound  ZrI4,4Et20.  J.  J.  S. 

Reduction  of  Thorium  Oxide  by  Amorphous  Boron  and 
Preparation  of  Two  Thorium  Borides.  Binet  du  Jassonneix 
( Gompt .  rend.,  1905,  141,  191  — 193). — If  a  mixture  of  thorium  oxide 
and  boron  is  heated  for  three  minutes  in  a  carbon  boat  in  an  electric 
furnace,  with  a  current  of  500  amperes  and  an  E.M.F.  of  100 
volts,  the  mixture  becomes  metallic  in  appearance ;  fusion  takes 
place  only  after  some  minutes  with  a  current  of  700  amperes. 
The  bronze-yellow  to  red  product  is  hard,  contains  masses  of  needles, 
and  is  only  slightly  carbonised  in  the  parts  next  to  the  boat.  With 
dilute  hydrochloric  acid,  it  evolves  a  mixture  of  hydrogen,  which  burns 
with  a  green  flame,  and  small  quantities  of  hydrocarbons,  leaving  a 
residue  consisting  of  thorium  tetraboride  or  a  mixture  of  this  with  the 
hexaboride.  Even  if  the  amount  of  boron  in  the  mixture  is  exactly 
sufficient  for  the  reduction,  the  product  contains  about  10  per  cent,  of 
boron,  and  on  solution  in  nitric  acid  it  leaves  a  large  residue  of 
the  unreduced  oxide.  If  the  proportion  of  boron  is  increased,  the  fusion 
becomes  more  difficult,  but  owing  to  volatilisation  the  amount  of  boron 
in  the  product  does  not  exceed  about  17  per  cent. 

Thorium  tetraboride ,  ThB4,  obtained  from  the  product  containing  not 
more  than  10 — 12  per  cent,  of  boron,  is  a  yellow,  metallic  powder, 
consisting  of  fragments  of  prismatic  crystals  and  having  a  sp.  gr. 
7'5  at  15°.  It  is  dissolved  by  cold  concentrated  hydrochloric  acid,  by 
cold  nitric  acid  with  formation  of  boric  acid,  or  by  hot  sulphuric  acid. 
Below  a  red  heat,  it  is  attacked  by  hydrogen  chloride,  by  chlorine,  or 
by  sulphur  with  formation  of  boron  and  thorium  sulphides,  and  it 
burns  when  slightly  heated  in  contact  with  fluorine. 

The  bronze-yellow  to  red  product,  containing  over  12  per  cent,  of 
boron,  contains  a  mixture  of  the  borides  from  which  the  tetraboride  is 
removed  by  extraction  with  concentrated  hydrochloric  acid.  Thw'ium 
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hexaboride ,  ThB6,  is  an  amorphous,  reddish-violet,  metallic  substance 
which  has  a  sp.  gr.  6*4  at  15°,  is  not  dissolved  by  concentrated 
hydrochloric,  hydrofluoric,  or  sulphuric  acids,  or  by  aqueous  alkali 
hydroxides,  but  dissolves  easily  in  hot  nitric  acid  and  burns  when 
slightly  heated  in  fluorine.  It  is  attacked  by  chlorine  and  oxygen 
below  a  red  heat,  by  hydrogen  chloride  at  a  red  heat,  and  forms  boron 
and  thorium  sulphides  when  heated  in  sulphur  vapour.  G.  Y. 

Occurrence  of  Palladium  and  Platinum  in  Brazil.  Eugen 
Hussak  ( Chem .  Centra  1905,  ii,  107  ;  from  Oesterr.  Zeit.  Berg.-Hutt.>b3, 
278 — 279). — The  natural  occurrence  of  pure  palladium  has  not  been 
definitely  proved.  It  is  generally  found  as  palladium-gold  in  Seifen 
and  in  the  Jacutinga  of  the  Itabirite,  where  the  material  is  rich  in 
gold  and  occurs  without  pyrites  in  the  schistose  quartz  haematite 
layers.  The  composition  of  the  palladium-gold  alloy  is  very 
variable,  the  richest  being  found  in  Itabiro  do  Malto  dentro. 
Pure  platinum  is  often  associated  with  the  alloy.  The  occurrence 
of  palladium-gold  at  Candonga  in  a  contact  limestone  renders  it 
probable  that  the  Jacutinga  has  been  formed  from  limestone  by  meta¬ 
morphosis. 

For  the  last  100  years,  the  most  important  sources  of  platinum  in 
Brazil  have  been  the  river  sands  on  the  eastern  slope  of  the  Serra  da 
Espinhaco  (Oorrego  das  Lagens,  Fazenda  Condado)  and  the  diamond 
sands  of  the  Bio  Abaete  in  the  State  of  Minas.  Platinum  is  very  seldom 
found  with  palladium-gold  in  the  Jacutinga  (Gongo  Socco),  but  it  more 
frequently  occurs  in  the  gold -quartz  ores  of  the  crystalline  schists 
(Pernambuco).  At  Corrego  das  Lagens,  platinum  occurs  in  clusters  of 
thin-sided,  fibrous,  and  scaly  masses  which  resemble  deposits  from 
solutions.  Since  the  specific  gravity  is  20'2 — 20’48,  this  deposit 
probably  contains  iridium.  The  platinum  at  Condado  may  be  derived 
in  a  similar  manner  from  pyrites  containing  platinum  or  from  sperry  - 
lite  ;  its  specific  gravity  is  15 — 16,  and  it  probably,  therefore,  contains 
palladium.  In  the  diamond  sands  of  the  Bio  Abaete,  the  magnetic 
platinum  must  be  derived  from  a  neighbouring  mineral  which  contains 
olivine.  E.  W.  W. 
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Mineralogical  Chemistry. 


Gravimetric  and  Spectroscopic  Analysis  of  Zinc  Blendes  from 
Sardinia.  Carlo  Rimatori  ( Atti  R.  Accad.  Lincei,  1905,  [v],  14,  i, 
688 — 696). — Results  are  given  of  analyses  of  fifteen  samples  of  zinc 
blende  found  in  Sardinia.  Cadmium  is  found  in  all  of  them,  whilst 
copper  is  often  present.  Eight  of  them  contain  more  than  10  per  cent, 
of  iron,  and  hence  consist  of  the  variety  marmatite ;  one  of  these 
contains  5  "81  per  cent,  of  manganese,  which  is  a  larger  proportion 
than  has  been  hitherto  found  in  zinc  blende.  Two  of  them  contain 
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small  quantities  of  bismuth,  which  has  previously  been  met  with  only 
in  the  blendes  of  Joachimsthal.  Two  of  the  samples  contain  indium 
and  gallium  at  the  same  time,  but  more  frequently  indium  only  is 
found.  T.  H.  P. 

Copper-pitch-ore  from  Amzalar,  Roumania.  Th.  Uicolau 
[Ann.  Set.  Vniv .  Jassy ,  1905,  3,  103 — 105). — -The  mineral  described 
occurs  with  chalcopyrite,  azurite,  malachite*  chrysocolla,  and  veins  of 
qtlartz  in  a  dyke  of  quartz-porphyry  traversing  phyllite  at  Amzalar 
near  Balancea  in  Dobruja.  It  is  dark  brown  and  has  the  appearance 
of  pitch.  Under  the  microscope,  thin  splinters  are  brown  and  trans* 
parent ;  the  material  is  optically  isotropic  and  apparently  homogeneous, 
there  being  nothing  suggestive  of  a  mixture.  The  sp.  gi\  is  3T24, 
and  does  not  vary  in  different  fragments.  After  deducting  11*7  per 
cent,  of  intimately  intermixed  chalcopyrite,  the  composition  is  given 
as  follows  : 

Si02.  Alo03.  Fe203.  FeO.  CaO.  On.  H20.  Total. 

16-37  0-93  47‘64  7*39  0*82  12*46  14*39  100*00 

This  composition  cannot  be  explained  as  a  mixture  of  chrysocolla 
and  limonite.  Copper-pitch-ore,  therefore,  appears  to  be  a  homogeneous 
mineral  (a  result  also  recently  arrived  at  by  Lindgren  and  Hillebrand, 
this  vol.,  ii,  97).  L.  J.  S. 

Titanite  from  Urotva,  Transylvania.  Th.  Xicolau  (Ann.  Set. 
Univ.  Jassy ,  1905,  3,  169 — 170). — The  following  analyses  are  of  dark 
brown  crystals  of  titanite  from  the  syenite  of  Urotva  (Jolotca),  in 
the  eastern  part  of  Transylvania.  Calcium  is  in  part  replaced  by 
manganese,  and  iron  is  absent.  The  crystals  are  of  two  habits,  the 
larger  ones  (7‘5  mm.  across)  being  envelope-shaped  and  the  smaller 
coffin-shaped. 


Ti02. 

S102. 

CaO. 

M11O. 

A1A. 

Na20. 

Total. 

42-24 

31*10 

24*30 

2-09 

0*64 

0-06 

100-43 

42*65 

31-03 

24*19 

2-34 

0-55 

trace 

100-76 

L.  J.  S. 
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Physiological  Chemistry. 


Blood  Changes  following  Anti  typhoid  Inoculation..  W.  B. 

Leishman,  W.  S.  Harrison,  A.  B.  Smallman,  and  F.  M.  G.  Tulloch 
(J.  Hygiene ,  1905,  5,  380 — 427). — The  origin  and  early  development 
of  the  protective  substances  and  the  immediate  effect  of  inoculation 
and  re-inoculation  are  given  with  full  details.  No  “negative  phase” 
could  be  detected.  The  methods  used  did  not  reveal  the  presence 
of  a  typhoid  opsonin.  Metschnikoff ’s  term  stiniulin  is  provisionally 
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adopted,  but  the  identity  of  stimulins  is  not  regarded  as  established  ; 
they  are  thermostable  and  not  to  be  confused  with  opsonins.  The 
amount  of  agglutinins  developed  affords  a  good  general  indication  of 
the  development  of  other  protective  substances.  W.  D.  H. 

Blood-ferments.  Adolf  Jolles  and  Moritz  Oppenheim  (Chem. 
Centr .,  1905,  i,  1659;  from  Virchow's  Arch „  1905,180,  185—225. 
Compaiethis  vol.,ii,  265). — Experiments  have  been  conducted  in  order 
to  determine  the  influence  of  various  factors  on  the  decomposition  of 
hydrogen  peroxide  by  blood.  It  is  stated  that  the  relative  amounts  of 
the  catalase  present  in  specimens  of  blood  can  be  determined  by  esti¬ 
mating  the  amount  of  peroxide  decomposed  in  a  given  time  at  a  given 
concentration.  The  simplest  method  of  estimation  is  to  determine  by 
the  thiosulphate  or  permanganate  method  the  amount  of  peroxide  left 
undecomposed. 

Normal  human  blood  usually  decomposes  23  grams  of  peroxide  per 
1  c.c.  of  blocd,  and  the  decomposition  is  retarded  both  by  increase  and 
decrease  of  temperature  and  also  by  the  usual  enzyme  poisons.  The 
amount  decomposed  appears  to  be  independent  of  the  condition  of  the 
haemoglobin,  and  the  formation  of  oxyhsemoglobin  is  independent 
of  the  enzyme.  The  blood  of  amphibious  animals  often  shows  a  very 
low  decomposing  value,  and  the  blood  of  fishes  gives  the  lowest  of  all. 

J.  J.  S. 

Origin  of  Lactose.  Removal  of  the  Mammary  Glands 
during  Lactation.  Ch.  Porcher  ( Compt .  rend .,  1905,  141,  73 — 75. 
Compare  Abstr.,  1904,  ii,  424). —  Soon  after  the  operation,  especially 
about  the  fourth  and  fifth  hours,  the  urine  contained  much  glucose 
(30 — 45  grams  per  litre).  After  48  hours,  however  (sometimes  after 
12 — 15  hours),  the  urine  lost  its  reducing  power. 

Under  normal  conditions,  the  blood  transports  glucose  to  the  mam¬ 
mary  glands,  where,  in  the  regular  course  of  lactation,  it  is  converted 
into  disaccharide  and  is  excreted  in  the  milk.  The  removal  of  the 
glands  results  in  an  accumulation  of  glucose  in  the  blood,  from  which 
it  passes  to  the  urine.  The  rapid  cessation  of  the  transportation  of 
glucose  to  the  urine  is  attributed  to  a  diminution  of  the  activity  of  the 
liver. 

The  glucose  found  in  the  urine  is  not  accompanied  by  galactose. 

N.  H.  J.  M. 

Physiological  Significance  of  the  Urate  Cells  in  Melliferous 
Insects.  L.  Semichon  (Compt.  rend .,  1905,  140,  1715 — 1717). — The 
urate  cells  appear  early  in  Anthophora  personata,  Osmia  cornuta , 
Megachile  argent  at  a,  Dasypoda  plumipes ,  and  Halictus  quadricinctus , 
as  in  the  case  of  carnivorous  Hymenopterce.  They  seem  to  be  inactive 
during  the  whole  period  of  relaxed  life.  Their  formation  and  increase 
occur  chiefly  during  the  active  larval  life.  N.  H.  J.  M. 

Affinity  of  Colouring  Matters  for  Conjunctive  Tissue.  Curtis 
and  Paul  Lemoult  (Compt.  rend.,  1905,  140,  1606—1608). — In  order 
to  develop  the  selective  attraction  of  conjunctive  tissue  for  certain  dyes 
in  preparations  stained  with  picric  acid,  it  is  necessary  to  use  dyes 
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having  at  least  three  sulpho-groups  symmetrically  distributed  in  the 
molecule.  Satisfactory  results  are  obtained  with  acid  magenta,  red- 
violets  4RS  and  5RS,  and  with  diamine-blue  2B  and  naphthol-blaek  B. 

N.  H.  J.  M. 

Oxyhemoglobin  of  Guinea-pigs.  Action  of  Fluorides. 

M.  Piettre  and  A.  Vila  ( Compt .  rend.,  1905,  140,  1707 — 1708. 
Compare  this  vol.,  i,  622). — Oxyhsemoglobin  is  only  spectroscopically 
sensitive  to  fluorides  in  solution.  Crystals  produced  in  media  containing 
fluorine  do  not  possess  the  spectrum  characteristic  of  fluorine. 

The  sensitiveness  of  the  reaction  is  so  great  that  it  is  obtained,  in 
dilute  acetic  acid  solution,  with  very  sparingly  soluble  fluorides.  The 
reaction  was  observed  in  water  which  had  been  employed  for  levigating 
powdered  fluorine  minerals,  such  as  cryolite  and  topaz. 

N.  H.  J.  M. 

/ 

Toxicology  of  Mercury  Diphenyl.  Emile  Louise  and  F. 
Moutier  {Compt.  rend.,  1905,  140,  1703 — 1704). — Experiments  with 
dogs  showed  that  mercury  diphenyl  is  less  toxic  than  organo-metallic 
compounds  with  fatty  groups.  The  mercury  becomes  rapidly  dis¬ 
tributed  when  injected  hypodermically,  and  continues  to  be  eliminated 
long  after  injections  have  ceased.  The  toxicity  of  the  mercury  is 
partly  masked,  whilst  its  therapeutic  properties  are  maintained. 

N.  H.  J.  M. 

Pilocarpine  and  other  Reagents  in  Relation  to  Precipitin 
Immunity.  Orlando  Inchley  {J.  Hygiene,  1905,  5,  285 — 303). — 
The  elaboration  of  specific  anti-substances  is  not  appreciably  affected 
by  the  drugs  examined  (pilocarpine,  sodium  cinnamate,  nuclein,  blood 
sera,  &c.).  If  a  temporary  increase  is  the  result,  this  can  be  explained 
in  other  ways.  For  instance,  in  the  case  of  pilocarpine,  the  concen¬ 
tration  of  the  blood  due  to  general  glandular  activity  will  account  for 
the  apparent  increase  in  the  precipitin  reaction.  W.  D.  H. 
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Chemistry  of  Vegetable  Physiology  and  Agriculture. 


Lactose  Fermenting  Bacteria  in  Faeces.  A.  MacConkey 
{J.  Ilyg  ienef  1905,  5,  333 — 379). — A  large  number  of  lactose  ferment¬ 
ing  bacilli  were  found  in  the  faeces  both  of  men  and  animals.  Some  of 
these  decompose  dulcitol,  some  do  not.  Some  decompose  sucrose, 
others  do  not.  As  the  Bacillus  coli  communis  is  more  closely  associated 
with  faeces  than  the  other  groups,  further  research  on  the  same  lines 
will  probably  help  to  place  the  value  of  this  organism  as  an  index  of 
pollution  on  a  sound  basis.  W.  D.  H. 

Nitrogen  Bacteria.  F.  Lohnis  ( Centr .  Baht,  Par.,  1905,  ii, 
14,  582 — 604-  and  713 — 723). — The  various  nitrogen-assimilating 
bacteria  ( Bacterium  pneumonice ,  B.  lactis  viscosum ,  B.  radiobacter , 
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B.  radicicola ,  B.  prodigiosum ,  and  B .  turcosum)  also  assimilate  nitrates, 
but  in  different  degrees.  B .  agreste  does  not  fix  nitrogen,  but  assimi¬ 
lates  nitrates  vigorously,  whilst  B .  Jluorescens  causes  nitrates  to  dis¬ 
appear,  chiefly  by  denitrification.  It  is  probable  that  nitrogen  in  the 
form  of  ammonium  salts  and  asparagine,  &c.,  is  more  readily  assimi¬ 
lated  than  nitrates. 

It  was  found  that  the  soil  sample  utilised  for  the  above  experiments 
rapidly  converted  carbamide  into  ammonium  carbonate,  owing  probably 
to  the  presence  of  Urobacillus  Pasteurii .  Attempts  to  isolate  this  microbe 
were,  however,  unsuccessful.  N.  H.  J.  M, 

Life  Conditions  of  Nitrogen-collecting  Bacteria.  Hugo 
Fischer  (J.  Landw.y  1905,  53,  289 — 297.  Compare  this  vol.,  ii, 
189). — The  conclusion  is  drawn  that  the  bacterial  flora  depends  chiefly 
on  the  nature  of  the  soil,  and  that  the  flora  can  only  be  influenced  by 
alterations  in  the  character  of  the  soil.  N.  H.  J.  M. 

Auto  fermentation  of  Beer  Yeast.  Jean  Effront  {Bull.  Soc. 
CMm .,  1905,  [iii],  33,  847 — 850). — Yeast  has  been  kept  in  aqueous 
and  also  in  an  aqueous-alcoholic  solution  containing  hydrofluoric  acid ; 
in  the  former  case,  carbon  dioxide,  alcohol,  and  sugar  are  formed 
during  the  first  24  hours,  but  with  the  mixture  these  products  are  not 
formed.  Considerable  differences  are  also  met  with  in  the  amounts  of 
nitrogenous  substances  left  in  the  cells  after  remaining  for  ten  days  in 
contact  with  the  two  liquids.  With  pure  water,  the  percentage  of 
nitrogenous  matter  increases,  but  that  of  the  carbohydrate  decreases, 
and  with  the  aqueous-alcoholic  liquid  the  reverse  is  true.  On  the 
other  hand,  after  ten  days’  maceration  with  water,  the  cells  can  no 
longer  be  distinguished,  but  after  30  months  in  the  alcoholic  liquid 
the  cells  keep  their  shape,  the  cell-wall  becomes  transparent,  and 
granulations  are  visible  in  the  interior. 

Formaldehyde  and  amyl  alcohol  have  been  found  among  the 
products  of  autofermentation.  The  amounts  are  38  milligrams  of 
formaldehyde  per  500  grams  of  yeast  and  2  grams  of  amyl  alcohol  per 
kilogram  of  yeast.  J.  J.  S. 

Photodynamic  and  Optical  Behaviour  of  Anthraquinones. 

Hermann  von  Tappeiner  ( Chem .  Centr .,  1905,  ii,  60 — 61;  from 
Arch.  hlin.  Med .,  82,  217 — 222). — [With  A.  Joblbauer.] — The  sulphonic 
acids  of  anthracene  derivatives  are  very  strongly  fluorescent,  and  have 
been  found  also  to  have  a  very  marked  photodynamic  action  on  Para - 
mcecia ,  enzymes,  and  toxins.  Experiments  have  now  been  made  with 
derivatives  of  the  anthraquinone  series  which  do  not  show  any  visible 
fluorescence.  In  the  experiments  on  Parameecia ,  solutions  of  potassium 
anthraquinone-a-sulphonate,  sodium  anthraquinone -2  :  7-disulphonate, 
and  sodium  chrysophanate containing  respectively  1  part  in  500 — 20,000, 

1  in  200 — 30,000,  and  1  in  100,000 — 10,000,000,  were  used,  whilst  in  the 
experiments  on  invertin,  in  addition  to  the  salts  of  the  above  sulphonic 
acids,  0*05,  0*005,  0*01,  and  0*1  per  cent,  solutions  of  sodium  dichloro- 
anthracenedisulphonate  were  also  employed.  Both  anthraquinone- 
disulphonic  acids  were  found  to  have  a  distinct  photodynamic  action, 
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and  resembled  the  corresponding  anthracene  acids  in  this  respect. 
The  action  of  chrysophanic  acid  was  still  more  marked,  and  was 
similar  to  that  of  dichloroanthracenedisulphonic  acid. 

The  anthraquinonesulphonic  acids  had  no  effect  on  invertin  in  glass 
flasks,  but  a  more  concentrated  solution  of  sodium  anthraquinone- 
disulphonate,  when  exposed  in  uncovered  dishes  by  an  open  window, 
was  found  to  destroy  entirely  the  activity  of  invertin. 

[With  Hans  Lehmann.]— Since  it  has  been  shown  by  measure¬ 
ments  that  members  of  the  anthraquinone  series  do  possess  a  distinct 
although  a  very  faint  fluorescence,  the  rule  connecting  fluorescence 
with  photodynamic  action  still  appears  to  hold.  E.  W.  W. 

Participation  of  Oxygen  in  the  Action  of  Fluorescent 
Substances.  A.  Jodlbauer  and  Hermann  von  Tappeiner  ( Chern . 
Centr.,  1905,  ii,  61 — 62  ;  from  Arch.  Min .  Med.,  82,  520 — 546. 
Compare  Sacharow  and  Bachs,  Munch,  med.  Woch.,  52,  297,  and 
Pfeiffer,  Wien.  Min.  Woch.,  18,  221  and  328). — Experiments  on  the 
action  of  sodium  tetrabromotetraiodofluorescein  (Pose-bengale),  pheno- 
safranine,  and  methylene-blue  on  Proteus  vulgaris ,  and  of  erythrosine 
on  enzymes  and  toxins  (invertin,  diastase,  ricin),  have  shown  that  the 
effect  of  these  fluorescent  substances  when  exposed  to  light  is 
dependent  on  the  presence  of  oxygen.  The  compounds  are  inactive  in 
the  dark  or  in  an  atmosphere  of  hydrogen.  The  quantity  of  oxygen 
required  is  very  small,  and  oxygen  under  pressure  appears  to  have  the 
same  influence  on  photodynamic  action.  The  fluorescent  compounds, 
which  had  previously  been  found  to  have  no  action  on  invertin,  were 
again  tested  in  an  atmosphere  of  oxygen.  Quinine  and  harmaline 
almost  entirely  destroyed  the  activity  of  invertin  in  four  days,  whilst 
fluorescein  had  only  about  half  the  effect  in  the  same  time,  and  phenyl- 
2-methylquinoline  had  still  less  influence.  Tolylene-red,  Nile-blue, 
fluorenedisulphonic  acid,  and  sesculin  had  no  appreciable  action  in 
diffused  daylight  in  four  days  or  in  sunlight  in  two  days. 

The  photodynamic  action  on  diastase  in  presence  of  oxygen  did  not 
cause  the  formation  of  more  than  an  extremely  small  quantity  of  carbon 
dioxide,  which  was  not  detected  with  certainty,  even  when  large 
quantities  of  the  ferment  were  employed.  The  results  of  experiments 
in  which  so-called  ozone  reagents  or  readily  oxidisable  substances  were 
used  showed  that  oxidation  did  not  take  place,  or  was  only  very  slight, 
even  under  the  most  favourable  conditions.  The  change  can  only, 
therefore,  be  of  a  very  limited  extent,  and  must  be  due  to  a  selective 
action  on  certain  labile  groups  on  which  the  specific  action  depends. 

The  decomposition  of  potassium  iodide  in  diffused  daylight  is 
dependent  on  the  presence  of  fluorescent  compounds.  Phenosafranine, 
azocarmine,  and  4-pheny  1-2-methyl  quinoline,  and  to  a  less  extent 
a-naphtholtrisulphonic  acid,  /Tnaphthylaminedisulphonic  acid,  and 
naphthionic  acid,  which  have  a  strong  action  on  cells  and  enzymes,  do 
not  attack  potassium  iodide,  or  only  very  slightly,  whilst  on  the  other 
hand,  in  the  case  of  fluorenedisulphonic  acid  or  sesculin  the  reverse  is 
true.  The  potassium  iodide  test  is  liable  to  error,  and  should  only  be 
used  in  conjunction  with  quantitative  experiments  on  Paramcecia  or 
enzymes.  Straub’s  results  (Abstr.,  1904,  i,  896)  are  ascribed  to  the 
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decomposition  of  the  fluorescent  substance  in  consequence  of  a  bleaching 
action. 

Eder’s  reaction  between  mercuric  chloride  and  ammonium  oxalate, 
which  results  in  the  formation  of  mercurous  chloride,  ammonium 
chloride,  and  carbon  dioxide,  is  retarded  by  the  presence  of  oxygen, 
but  accelerated  by  the  presence  of  fluorescent  substances.  The  com¬ 
pounds  of  the  fluorescein  series,  4-phenyl-2-methylquinoline,  quinine, 
acridine,  anthraquinonedisulphonic  acid,  and  dichloroanthracenedisul- 
phonic  acid,  have  been  found  to  behave  in  this  way,  but  methylene- 
blue,  which  is  precipitated  by  Eder’s  solution,  proved  an  exception. 
Non-fluorescent  substances  did  not  show  this  action.  The  inhibitive 
effect  of  oxygen  is  proportional  to  its  partial  pressure,  and  the  action  of 
light  or  of  a  fluorescent  substance  is  greater  in  a  vacuum  or  in  an 
atmosphere  which  does  not  contain  oxygen. 

No  explanation  of  these  phenomena  on  the  peroxide  theory  is 
feasible,  but  the  formation  of  ions  caused  by  the  absorption  of  energy 
in  the  form  of  light  is  probably  the  cause  of  the  action  of  fluorescent 
substances.  E.  W.  W. 

Action  of  Liquid  Air  on  the  Life  of  Seeds.  Paul  Becquerel 
( Compt .  rend.,  1905,  140,  1652 — 1654). — The  power  of  resistance 
of  seeds  towards  low  temperatures  depends  only  on  the  amounts  of  water 
and  gas  present  in  their  tissues.  When  a  certain  quantity  of  gas 
and  water  is  present,  the  cold  disorganises  the  protoplasm  and  the 
nucleus.  If,  however,  the  protoplasm  has  reached  its  maximum  of 
concentration  by  drying,  it  completely  escapes  the  action  of  low 
temperatures  and  does  not  freeze.  The  seed  then  retains  its  germinat¬ 
ing  power  (compare  Pictet  and  de  Candolle,  Arch.  Sci.  phys .  nat .,  1895  ; 
Brown  and  Escombe,  Proc.  Roy.  Roc.,  1895,  72,  161  ;  and  Dyer, 
Abstr.,  1900,  ii,  300).  N.  H.  J.  M. 

Transformations  of  Nitrogenous  Substances  in  Seeds 
during  Maturation.  Gustave  Andre  (Compt.  rend.,  1905,  140, 
1417 — 1419.  Compare  Abstr.,  1904,  ii,  634). — Vegetable  albumin 
was  not  found  in  white  lupin  seeds  at  the  commencement  of  their 
formation  ;  when  mature,  the  amount  of  nitrogen  in  this  form  was 
2*5  per  cent,  of  the  total.  Nitrogen  in  the  form  of  legumin,  also 
absent  at  the  commencement,  amounted  to  about  10  per  cent,  of  the 
total  at  the  same  period.  The  nitrogen  as  soluble  amides  increased 
during  maturation,  and  amounted  at  four  different  periods  to  72,  81, 
56,  and  40  per  cent,  of  the  total  nitrogen. 

The  transformations  of  nitrogen  compounds  during  maturation  of 
the  seed  are  the  reverse  of  those  which  take  place  during  germination. 

N.  H.  J.  M. 

Compound  which  yields  Hydrogen  Cyanide  in  Sambucus 
Nigra.  Guignard  (Compt.  rend.,  1905,  141,  16 — 20). — The  greatest 
amount  of  hydrogen  cyanide  is  obtained  from  the  leaves,  and  there  is 
no  accumulation  in  the  reserve  organs.  In  this  respect,  Sambucus 
resembles  Lotus  arabicus  and  Sorghum  vulgare.  In  the  case  of 
Phaseolus  lunatus,  the  seed  contains  much  glucoside.  N.  H.  J.  M. 
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Presence  of  a  Cyanogenetic  Glucoside  in  the  Leaves  of 
Sambucus  Nigra.  Emile  Bourquelot  and  Emile  Danjon  ( Compt . 
rend.,  1905, 141,  59 — 61). — Leaves  of  Sambucus  nigra  contain  a  gluco¬ 
side  which,  under  the  influence  of  emulsin,  yields  dextrose,  hydrogen 
cyanide,  and  an  aldehyde.  The  yield  of  hydrogen  cyanide  amounts  to 
0*126  gram  from  1  kilogram  of  fresh  leaves.  N.  H.  J.  M. 

Simultaneous  Variations  of  Organic  Acids  in  some 
Oleaginous  Plants.  Gustave  Andre  (Compt.  rend.,  1905,  140, 
1708  — 1711). — The  amounts  of  soluble  and  insoluble  oxalates  in 
Mesembryanthemum  crystallinum  diminish  as  the  age  of  the  plant 
increases,  whilst  the  malic  acid  increases.  The  sum  of  the  oxalic 
and  malic  acids  remains  about  the  same  (one-sixth  of  the  dry  matter). 
The  ash  of  M.  crystallinum  contains  a  high  percentage  of 
potassium. 

Sedum  azureum,  which  contains  more  calcium  than  potassium,  pos¬ 
sesses  very  little  total  oxalate,  and  the  soluble  oxalates  disappear  com¬ 
pletely  before  the  plant  dies.  Malic  acid  is  present  at  the  commence¬ 
ment  in  considerable  quantity  and  its  amount  does  not  change  much 
during  growth.  N.  H.  J.  M. 

Carbohydrate  Reserves  of  Evergreen  Trees.  Leclerc  du 
Sablon  (Compt.  rend.,  1905,  140,  1608 — 1610). — The  maximum  of 
reserve  substances,  which  occurs  in  the  autumn  in  the  case  of  caducous 
leaves,  is  reached  at  the  beginning  of  spring  with  evergreen  plants. 
The  minimum  is  in  July  or  August.  This  explains  why  in  evergreen 
trees  assimilation  is  relatively  feeble  but  continuous  all  the  year  round, 
whilst  caducous  leaves  assimilate  from  May  to  October  with  much  greater 
vigour.  N.  H.  J.  M. 

Rhizomes  of  Rheum  palmatum  and  Rheum  officinale 
cultivated  in  Berne.  Alexander  Tschirch  and  P.  A.  A.  F.  Eijken 
( Chem .  Centr.,  1905,  ii,  144 — 145  ;  from  Schweiz.  Woch.  Pharm.,  1904, 
Nos.  40  and  41.  Compare  Abstr.,  1903,  i,  107  ;  1904,  ii,  435). — The 
freshly  cut  surfaces  of  Rheum  palmatum  and  Rheum  officinale  become 
strongly  coloured  on  exposure  to  air,  probably  in  consequence  of  the 
formation  of  gallic  acid.  Chrysophanic  acid  from  Rheum  palmatum 
melted  at  162°  and  contained  the  methyl  ester.  By  dissolving 
chrysophanic  acid  in  ammonia  and  precipitating  with  acetic  acid 
according  to  Hesse’s  method,  a  compound  has  been  prepared  which  is 
either  an  amino-derivative  or  an  ammonium  salt ;  it  crystallises  from 
dilute  acetic  acid  in  dark  brown,  lustrous  needles,  melts  above  260°,  and 
is  insoluble  in  ether  but  soluble  in  glacial  acetic  acid  or  in  alcohol, 
forming  a  blood-red  solution.  The  alcoholic  solution  is  orange-red,  but 
on  the  addition  of  alkalis  or  alkaline  earths  becomes  red.  Amino-emodin 
or  ammonia- emodin,  obtained  by  treating  emodin  with  ammonia,  forms 
a  purplish-red  powder  which  is  insoluble  in  ether,  but  forms  a  cherry-red 
solution  in  alcohol.  i'soEmodin,  C15H10O5,  has  been  isolated  from  the 
hydroxymethylanthraquinone  by  means  of  toluene ;  it  sublimes  in 
feathery  crystals,  melts  at  212°,  and  is  soluble  in  ether,  alcohol, 
benzene,  chloroform,  glacial  acetic  acid,  and  in  alkali  hydroxides  or 
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carbonates.  Its  solubility  in  hot  toluene  is  greater  than  that  of 
emodin.  Ferric  chloride  gives  a  dark  brown  coloration  with  the 
alcoholic  solution,  and  baryta  and  lime-water  give  flocculent,  cherry-red 
precipitates.  woEmodin  is  probably  identical  with  Hesse’s  rhabar- 
berone.  Rhein,  C15Hs06,  crystallises  from  pyridine  in  bright  yellow 
needles  and  melts  at  314°;  diacetylrhein,  Cl5H8Ac206,  crystallises  in 
bright  yellow  needles,  and  melts  at  247 — 248°.  Amino-rhein  or 
ammonia-rhein  is  brown,  and  forms  an  orange-red  solution  in  alcohol 
and  a  cherry-red  solution  in  baryta  water  Chrysophanic  acid  melting 
at  172°,  fsoemodin,  and  rhein  have  been  isolated  from  the  rhizomes  of 
Rheum  officinale ,  but  not  emodin.  The  roots  contain  the  same  com¬ 
pounds,  but  the  presence  of  hydroxymethylanthraquinone  in  the  stalks, 
leaves,  and  fruit  can  only  be  detected  by  microscopical  methods. 
The  fresh  rhizomes  also  contain  an  oxydase.  Rheum  palmatum 
contains  more  emodin  than  Rheum  officinale ,  but  the  proportion  of 
emodin  to  chrysophanic  acid  is  much  less  in  the  latter.  E.  W.  W. 

Poisonous  Action  of  Sodium  Fluoride  on  Plants.  Oscar 
Loew  ( Chem .  Centr 1905,  i,  1717 — 1718;  from  Allg.  hot.  Zeit.,  94, 
330 — 338). — Sodium  fluoride  acts  injuriously  in  two  ways ;  it 
withdraws  calcium  from  the  plant  and  also  acts  like  an  alkaloid. 

Some  bacteria  show  a  feeble  development  in  1  per  cent,  solutions  of 
sodium  fluoride  ;  mould  fungi  will  grow  in  0T  per  cent,  solutions. 

N.  H.  J.  M. 

Action  on  the  Soil  of  the  Mineral  Constituents  of  Plant 
Residues  Soluble  in  Water.  S.  Krawkow  (J.  Landw.,  1905,  53, 
279 — 288). — In  accordance  with  results  obtained  by  Schroeder  and  by 
Ramann,  it  was  found  that  water  percolating  through  leaves  extracted 
considerable  portions  of  the  potassium,  magnesium,  sulphuric  acid,  and 
phosphoric  acid,  but  very  little  of  the  calcium  and  silica.  A  good  deal 
of  the  iron  was  also  extracted. 

When  the  water  which  had  already  percolated  through  leaves  was 
allowed  to  percolate  through  soil,  58  per  cent,  of  the  potassium,  69  per 
cent,  of  the  phosphoric  acid,  and  38  per  cent,  of  the  magnesium 
removed  from  the  leaves  was  retained  by  the  soil.  On  the  other  hand, 
the  amounts  of  calcium  and  sulphuric  acid  showed  a  further  increase 
after  the  water  had  percolated  through  the  soil  owing  to  the 
substitution  of  bases  and  to  the  action  of  the  organic  acids  previously 
extracted  from  the  leaves.  The  soil  did  not  absorb  appreciable 
amounts  of  sodium,  iron,  manganese,  or  silica.  N,  H.  J.  M. 

Water  in  the  Soil  and  the  Consumption  of  Water  by  Plants. 

Conrad  von  Seelhorst  and  Mother  (J.  Landw.,  1905,  53,  239—259).— 
Experiments  with  oats  and  clover  grown  in  boxes,  on  the  consumption 
of  water.  The  results  are  given  fully  in  tables. 

The  fallow  box  lost  nearly  6  grams  of  nitrogen,  as  nitrates,  in  nine 
months  (June  to  February),  the  drainage  containing  on  the  average 
24*6  per  million  of  nitric  nitrogen.  The  drainage  amounted  to  244 
litres.  The  boxes  with  vegetation  gave  only  43  5,  4 4  6,  and  30  litres 
respectively,  containing  0*55,  0*49,  and  1*18  gram  of  nitrogen.  The 
greatest  loss  (1*18  grams)  was  in  the  clover,  box.  H,  J.  M. 
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Origin,  Amount,  and  Importance  of  Carbon  Dioxide  in 
Soils.  Julius  Stoklasa  and  Adolf  Ernest  (Cenir.  BaJct.  Par.,  1905, 
ii,  14,  723 — 736). — The  carbon  dioxide  in  soils  is  produced  in  the  re¬ 
spiration  of  bacteria,  moulds,  alg^e,  and  the  roots  of  plants.  The 
amount  produced  by  microbes  in  1  kilo,  of  arable  soil  (to  a  depth  of 
40  cm.)  in  24  hours  was  from  17  to  50  mg.  If  only  15  mg.  of  carbon 
dioxide  were  produced  in  that  time,  the  amount  per  hectare  per 
annum  would  be  1400  kilos,  when  only  200  days  of  the  year,  on  which 
an  average  temperature  of  15°  is  reached,  are  counted.  In  the  case 
of  forest  soil,  the  amount  may  be  four  times  as  great. 

As  regards  the  production  of  carbon  by  roots,  2,000,000  cereal 
plants  (the  minimal  number  per  hectare)  give  off  60  kilos,  per  diem. 
Of  the  different  plants  included  in  the  experiments,  Trifolium  pratense , 
Beta  vulgaris ,  and  Arena  sativa  produced  the  greatest  amounts. 

The  action  of  roots,  especially  young  roots,  on  the  mineral  substance 
of  the  soil  is  due  to  the  carbon  dioxide  of  the  roots  and  not  to  organic 
acids,  which,  as  Czapek  ( Jakrb .  wissens.  Bot .,  29)  and  Kossowitsch 
have  shown,  are  not  secreted  by  roots.  N.  H.  J.  M. 

Specific  Action  of  Phosphoric  Acid  on  Oat  Plants  grown 
in  Black  Moor  Soil.  H.  Clausen  (J.  Landw .,  1905,  53,  213—228). 
— The  soil  contains  8*2  per  cent,  of  humus  and  0*05  per  cent,  of  calcium 
carbonate.  The  subsoil  is  yellow  sand. 

Application  of  phosphates  increases  the  yield  of  oats,  but  diminishes 
the  proportion  of  grain.  The  latter  effect  of  phosphoric  acid  is  less  when 
the  soil  is  dry  and  when  aeration  is  increased. 

Whilst  the  straw  of  the  unmanured  oats  is  pale  yellow,  that  of 
the  plants  manured  with  superphosphate  is  bluish-red.  Analysis  of 
the  ash  of  the  plants  shows  that  the  former  contains  less  calcium,  but 
more  than  ten  times  as  much  iron  as  the  latter.  Calcium  carbonate 
slightly  increases  both  grain  and  straw,  whilst  basic  slag  somewhat 
reduces  the  yield  of  grain  and  considerably  increases  the  straw. 

N.  H.  J,  M. 
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Improvements  in  Gas  Analysis  Apparatus.  Alfred  H. 
White  and  Edward  D.  Campbell  (J.  Amer.  Chem.  Soc.f  1905,  27, 
732—736). — An  improved  Hempel  apparatus,  the  chief  object  of  which 
is  to  prevent  any  chance  of  loss  or  gain  in  the  volume  of  gas  when 
transferring  it  to  the  burette  or  pipette.  L.  de  K. 

Methods  of  Electro-analysis.  Nicolai  A.  Puschin  and  R.  M. 
Trechzinsky  ( J .  Russ.  Phys .  Chem .  Soe 1905,  37,  392 — 417).— The 
authors  give  the  results  of  their  investigations  on  the  most  suitable 
forms  and  arrangement  of  the  apparatus  in  an  electro-chemical  labor- 
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atory.  The  paper  does  not  admit  of  concise  abstraction,  but  some  of 
the  more  important  points  referred  to  are  as  follows. 

In  order  to  allow  of  the  employment  of  a  certain  voltage  as  well  as 
of  a  certain  current  density,  the  electrodes  should  be  perforated  plates, 
so  arranged  that  the  distance  between  them  can  be  readily  altered. 
The  electrolytic  cells  should  be  tall  parallelepipedal  troughs  of  thin 
glass.  In  electro-analytical  operations,  both  the  voltage  and  the  resist¬ 
ance  should  be  exactly  adjusted  previously,  and  arrangements  are  de¬ 
scribed  by  which  this  can  be  rapidly  effected,  making  use  of 
Kohlrausch’s  alternating  current  and  telephone  method. 

Contrary  to  what  is  indicated  in  electro-chemical  text-books,  the 
presence  of  a  precipitate  in  the  electrolytic  liquid  does  not  interfere 
with  the  electrolysis. 

The  advantages  of  using  a  rotating  cathode  or  anode  in  conjunction 
with  a  high  current  density  can  be  secured  by  the  simpler  device  of 
keeping  the  solution  in  a  state  of  vigorous  agitation. 

Designs  are  shown  of  simple  switchboards  for  use  in  electro-chemical 
laboratories.  T.  H.  P. 

Handling  of  Precipitates  for  Solution  and  Reprecipitation. 

Frank  A.  Gooch  ( Amer .  J.  Sci .,  1905,  [iv],  20,  11 — 12). — In  case 
it  is  advisable  to  purify  a  precipitate  by  redissolving  and  repre¬ 
cipitating  the  same,  the  author  proposes  to  place  within  the  filter 
a  movable  lining  of  platinum  gauze  on  which  the  precipitate  rests 
for  the  most  part  and  with  which  it  may  be  removed.  The  simplest 
plan  is  to  cut  a  platinum  gauze  of  such  a  shape  that  when  folded  it 
makes  a  cone  of  an  angle  a  little  less  than  60°,  and,  holding  it  by  pin¬ 
cers  at  the  point  of  overlapping,  it  is  placed  within  the  filter  and 
allowed  to  fit  itself  closely  by  the  natural  spring  of  the  gauze  when 
released.  After  the  precipitate  has  been  collected,  the  gauze  is  lifted 
out  and  immersed  in  a  beaker  containing  the  suitable  solvent.  The 
small  amount  of  precipitate  still  adhering  to  the  filter  is  readily 
removed  by  means  of  the  wash-bottle.  The  final  collection  of  the  pre¬ 
cipitate  is  of  course  made  on  the  plain  filter. 

When  using  the  Gooch  perforated  crucible,  some  precipitates  are 
difficult  to  dissolve  off  the  asbestos  felt  for  the  purpose  of  purification. 
In  such  cases,  a  disc  of  platinum  perforated  and  provided  with  a  wire 
handle  is  recommended.  L.  de  K. 

New  Forms  of  [Analytical]  Laboratory  Apparatus.  Carl 
Kippenberger  (Zeit.  angew.  Chem .,  1905, 18,  1024 — 1025). — Improved 
apparatus,  fully  illustrated,  for  the  determination  of  the  saponification 
number,  the  estimation  of  volatile  acids,  alcohol,  or  ammonia  by 
distillation,  the  testing  of  margarine  and  butter  for  sesame  oil,  weigh¬ 
ing  flasks  for  milk  and  other  liquids,  and  a  pipette  for  measuring  the 
amyl  alcohol  used  in  milk  analysis.  L.  de  K. 

Use  of  Nickel  Vessels  in  Laboratories.  Louis  L’H6te  (Ann. 
Chim.  anal .,  1905,  10,  253 — 254). — Nickel  basins  when  electrolytically 
gold-plated  and  well  polished  may  serve  for  evaporating  strongly  acid 
liquids.  When  nickel  dishes  or  crucibles  are  heated  in  a  muffle  (such 
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as  is  used  in  sugar  laboratories)  until  their  weight  has  become  constant, 
they  may  be  used  for  milk  analyses,  including  the  estimation  of  the 
ash.  L.  de  K. 

Detection  of  the  More  Common  Acids.  Stanley  R.  Benedict 
and  John  F.  Snell  (J.  Amer.  Chem.  Soc .,  1905,  27,  736 — 744) — A 
systematic  scheme  for  the  detection  of  acids.  The  acids  are  separated  as 
usual  from  the  metals  by  boiling  with  a  very  strong  solution  of  sodium 
carbonate,  and  should  any  copper  have  dissolved  this  is  removed  with 
hydrogen  sulphide.  L.  de  K. 

Use  of  Sodium  Peroxide  in  the  Analysis  of  Organic 
Substances.  II.  Hans  H.  Pringsheim  and  James  A.  Gibson  ( Ber ., 
1905,  38,  2459 — 2461.  Compare  Pringsheim,  Abstr,,  1904,  ii,  447  \ 
Konek,  Abstr.,  1903,  ii,  572  :  1904,  ii,  588). — In  order  to  avoid  the 
filtration  of  largo  volumes  of  liquid,  the  reduction  of  the  oxyhaloid 
salts  formed  by  the  action  of  sodium  peroxide  on  organic  substances 
containing  halogens  is  now  accomplished  by  the  addition  of  sodium 
sulphite  or  sodium  hydrogen  sulphite  and  sulphuric  acid  ;  the  con¬ 
tamination  of  the  silver  haloid  with  sulphate  is  avoided  by  adding  3  c.c. 
of  concentrated  nitric  acid  before  the  addition  of  silver  nitrate. 

G.  Y. 

Estimation  of  Sulphur  and  Phosphoric  Acid  in  Poods, 

Faeces,  and  Urine.  Wilbur  L.  Dubois  (J.  Amer .  Chem.  Soc.,  1905, 
27,  729 — 732). — A  modification  of  the  method  proposed  by  Neumann 
and  Meinertz  (this  vol.,  ii,  59).  Four  grams  of  fresh  foods,  2  grams 
of  dried  foods,  or  1*5  grams  of  dried  fseces  are  placed  in  a  100  c.c. 
nickel  crucible,  and  when  dealing  with  dry  materials  2  c.c.  of  water 
are  added.  Five  grams  of  anhydrous  sodium  carbonate  are  added,  and 
then,  gradually,  5  grams  of  sodium  peroxide.  The  mass  is  dried  very 
slowly  over  a  low  spirit  flame,  and  then  heated  somewhat  more  strongly 
until  it  disintegrates  and  can  be  readily  broken  up  into  a  powder. 
The  charge  is  then  covered  with  sodium  peroxide  and  very  gradually 
heated  to  bright  redness.  The  phosphoric  and  sulphuric  acids  are 
estimated  by  the  usual  methods.  L.  de  K. 

Estimation  of  Sulphites  by  Iodine.  R.  Harman  Ashley  ( Amer . 
J .  Sci.,  1905,  [iv],  20,  13 — 16.  Compare  this  vol.,  ii,  351). — -The 
author  now  states  that  it  is  possible  to  obtain  good  results  in  the  titra¬ 
tion  of  sulphites  with  iodine  if  the  following  conditions  are  adhered  to. 

One  hundred  c.c.  of  the  sulphite  solution  containing  one  gram  of 
sodium  hydrogen  carbonate  are  mixed  with  at  least  twice  as  much 
standard  iodine  solution  as  is  required  for  complete  oxidation.  The 
liquid  is  then  cautiously  acidified  with  dilute  hydrochloric  acid  (1  :  4), 
and  the  excess  of  iodine  is  titrated  with  standard  sodium  thiosulphate. 

L.  de  K. 

Estimation  of  Ammonia  in  Potable  Waters.  Jacques  Cava¬ 
lier  and  Artus  (Bull.  Soc.  chim .,  1905,  [iii],  33,  745 — 747). — Trillat 
and  Turchel’s  method  for  detecting  ammonia  in  water  (ibid.,  1895,  13, 
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309)  is  of  no  special  value  for  quantitative  estimations.  With  the 
majority  of  waters,  the  method  can  be  used  only  after  considerable 
concentration,  and  even  then  the  evanescent  nature  of  the  precipitate 
of  nitrogen  iodide  Venders  the  estimation  difficult.  L  J.  S. 

Free  Acid  in  Superphosphate.  Ludwig  Schucht  (. Zeit .  angew. 
Ckem .,  1905,  IS,  1020 — 1023). — Five  grams  of  the  sample  are  placed 
in  a  Buchner  rapid  filter  sieve  and  extracted  about  ten  times  with 
acetone,  using  about  75  c.c.  of  this  solvent  altogether.  The  liquid, 
which  becomes  turbid  owing  to  the  presence  of  iron  or  aluminium 
phosphate,  is  rendered  perfectly  clear  by  addition  of  200  c.c.  of  waiter, 
and  after  adding  a  little  sodium  oxalate  and  sodium  chloride  the  free 
acid  is  titrated  with  A/2  alkali,  using  methyl-orange  as  indicator.  If 
the  sodium  salts  should  cause  a  precipitate,  this  must  first  be  filtered 
off.  L.  de  K. 

Analysis  of  Graphitic  Silicon  and  Siloxicon.  Percy  E. 
Spielmann  (J.  Soc.  Chem.  1ml. ,  1905,  24,  654 — 655). — Commercial 
[graphitic]  silicon  is  best  analysed  by  heating  the  powdered  substance 
in  a  porcelain  boat  in  a  current  of  chlorine,  when  the  silicon,  iron,  and 
aluminium  volatilise  as  chlorides,  leaving  behind  any  silica  or  alumina. 
The  temperature  should  be  raised  as  high  as  possible  towards  the  close 
of  the  operation.  The  gases  are  passed  first  over  the  surface  of 
water  contained  in  a  flask  and  then  through  a  U-tube  loosely  packed 
with  wet  cotton-wool ;  this  absorbs  the  last  traces  of  silicon  chloride, 
and,  after  burning  the  wool,  pure  silica  with  only  a  trace  of  ferric 
oxide  is  left.  The  contents  of  the  flask  and  the  residue  in  the  boat  are 
then  treated  as  usual. 

Siloxicon. — This  compound  contains,  according  to  an  analysis  by  the 
author,  71*39  per  cent,  of  Si2C20,  1 0 *8 1  per  cent,  of  SiC03,  5 '81  per 
cent,  of  SiC,  10*06  per  cent,  of  graphite,  1*07  per  cent,  of  iron,  and 
0*86  per  cent,  of  impurities.  The  total  silicon  may  be  readily 
estimated  by  fusing  the  substance  with  sodium  peroxide  and  treating 
the  mass,  as  usual,  for  silica.  The  total  carbon  may  be  estimated 
with  sufficient  accuracy  by  introducing  small  quantities  of  a  mixture 
of  siloxicon  and  sodium  peroxide  into  a  nickel  crucible  containing 
molten  peroxide  and  then  estimating  the  carbon  dioxide  thus 
produced  by  decomposition  with  dilute  sulphuric  acid  and  collecting 
the  carbon  dioxide  in  an  ammoniacal  solution  of  calcium  chloride  to 
form  calcium  carbonate.  On  heating  the  siloxicon  in  a  current  of 
chlorine,  a  portion  of  the  silicon  is  expelled  and  may  be  collected  as 
described.  On  igniting  the  residue  in  a  current  of  oxygen,  a  portion 
of  the  carbon  is  oxidised  and  may  be  weighed  in  the  usual  manner, 
whilst  the  residue  in  the  boat  now  consists  of  pure  Si2C20.  The 
difference  between  the  sum  of  total  silicon,  carbon,  iron,  moisture,  and 
other  impurities  and  the  weight  of  the  sample  taken  represents  the 
oxygen.  For  minute  details  as  to  the  calculation  of  the  results,  the 
original  paper  should  be  consulted.  L.  de  K. 

Silicate  Analysis.  I.  Eduard  Jordis  ( Zeit .  anorg .  Chem.,  1905, 
45,  362 — 367).— Attention  is  again  called  to  the  fact  that  although 
carefully  conducted  full  analyses  of  silicates  may  give  results  closely 
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approaching  100  per  cent.,  this  is  really  due  to  a  compensation  of  errors. 
For  instance,  the  separated  silica  may  retain  alkalis  and  chlorine, 
whilst  on  the  other  hand  the  filtrate  contains  dissolved  silica,  which  is, 
however,  partly  precipitated  by  ammonia  in  the  presence  of  iron  or 
aluminium.  The  solubility  of  the  silica  is  increased  by  the  presence 
of  large  quantities  of  calcium  or  alkali  chlorides.  The  author  also 
states  that  silica  may  retain  free  mineral  acids,  particularly  sul¬ 
phuric  acid,  at  a  red  heat ;  these,  however,  may  be  expelled  by  re¬ 
peated  moistening  with  water  and  subsequent  heating.  Other  errors 
may  be  caused  by  the  use  of  inferior  utensils  or  impure  reagents. 
These  errors  may  be  reduced  to  a  minimum  by  avoiding  the  use  of 
porcelain  dishes  and  of  glass  vessels  which  are  not  proof  against  acids 
or  alkalis.  Platinum  dishes  should  be  used  for  the  evaporation  of  the 
acid  silica  solution.  Care  should  be  taken  to  use  pure  hydrochloric 
acid  and  the  various  reagents  should  all  be  freshly  made  with  freshly 
distilled  water.  L.  de  K. 

Expulsion  of  Ammonium  Salts  after  Precipitation  in  their 
Presence.  Paul  Jannasch  (J.  pr.  Chem .,  1905,  [ii],  72,  38). — Large 
quantities  of  ammonium  chloride  are  expelled  from  solutions  by 
evaporation  with  concentrated  nitric  acid  containing  nitrous  acid. 

Gr.  Y. 

Electromotive  Behaviour  of  Copper  and  Zinc  in  their 
Solutions  in  Potassium  Cyanide.  II.  Fritz  Spitzer  (Zeit.  Elektro- 
chem .,  1905,  11,  391—407.  Compare  this  vol.,  ii,  501). — The  electro¬ 
lytic  estimation  of  zinc  and  copper  in  solutions  containing  potassium 
cyanide  is  investigated.  It  is  found  that  the  platinum  (or  platinum- 
iridium)  anode  is  attacked  and  the  dissolved  platinum  deposited  on  the 
cathode.  If  this  is  allowed  for,  correct  results  can  be  obtained.  The 
deposition  of  the  metals  is  very  slow  owing  to  the  fact  that  it  only 
takes  place  as  the  cyanide  is  destroyed  by  oxidation  at  the  anode,  the 
last  traces  of  metal  being  deposited  from  a  solution  practically  free 
from  cyanide.  The  oxidation  takes  place  most  rapidly  in  a  Nj 5 
alkaline  solution.  The  presence  of  alkali  hydroxide  causes  the 
deposition  of  some  copper  oxide  at  the  anode.  The  presence  of  cyanide 
is  therefore  an  unnecessary  complication  of  the  analysis,  except  in 
cases  of  separations ;  silver,  for  example,  may  be  separated  from 
copper  electrolytically  in  presence  of  excess  of  potassium  cyanide. 
Zinc  is  readily  deposited  in  coherent  form  on  a  silvered  platinum  gauze 
cathode  either  from  alkaline  or  faintly  acid  solutions  (the  latter  con¬ 
taining  excess  of  sodium  acetate).  T.  E. 

Solubility  of  Copper  Sulphide  in  Alkali  Poly  sulphides. 

Y.  Hassreidter  (Zeit.  angew.  Chem.,  1905, 18,  1023 — 1024). — A  reply 
to  the  criticism  of  Rossing  (ibid.,  465)  regarding  the  author's  state¬ 
ments  as  to  the  solubility  of  copper  sulphide  (this  vol.,  ii,  285). 

L.  DE  K. 

Detection  of  Traces  of  Manganese  in  Presence  of  Iron  in 
Well  Waters.  Fr.  Croner  (Chem.  Cenlr.,  1905,  ii,  74 — 75  ;  from 
Gesundh .  Ing.,  28,  197 — 198). — One  hundred  c.c.  of  the  sample  are 
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acidified  with  hydrochloric  acid  and  filtered  into  a  colorimeter  40 
cm.  high,  2  c.c.  of  a  strong  solution  of  tartaric  acid  are  added,  and 
then  a  slight  excess  of  ammonia.  On  adding  2  c.c.  of  a  saturated 
solution  of  potassium  ferricyanide,  a  white  turbidity  is  noticed  either 
at  once  or  after  some  time,  according  to  the  amount  of  manganese 
present.  Traces  of  manganese  may  be  identified  in  this  manner. 

L.  de  K. 

Separation  of  Iron  from  Manganese  and  Magnesium,  and  of 
Aluminium  and  Chromium  from  Manganese,  Zinc,  Nickel,  and 
Magnesium  by  Hydroxylamine  in  Ammoniacal  Solution.  IV. 

Paul  Jannasch  and  Friedrich  Kuhl  ( J .  pr.  Chem .,  1905,  [ii],  72, 
1 — 13.  Compare  Abstr.,  1893,  ii,  500  ;  1899,  ii,  59  ;  1900,  ii,  315  ; 
Jannasch  and  Mayer,  this  vol.,  ii,  557). — Iron  may  be  quantitatively 
separated  from  manganese  and  magnesium  by  dissolving  the  substance 
to  be  analy.^ed  in  hot  dilute  hydrochloric  acid,  adding  5 — 6  times  its 
weight  of  hydroxylamine  hydrochloride,  and  precipitating  the  iron  by 
addition  of  concentrated  ammonia  to  the  hot  solution.  To  ensure 
complete  separation,  it  is  necessary  to  dissolve  the  precipitate  and 
repeat  the  precipitation  in  presence  of  about  half  as  much  hydroxyl¬ 
amine.  If  too  much  hydroxylamine  is  added,  the  precipitate  is  obtained 
in  a  finely-divided  state  and  cannot  be  retained  on  the  filter.  On 
ignition,  the  precipitate,  the  composition  of  which  has  not  been  deter¬ 
mined,  yields  a  laminated  residue  of  ferric  oxide,  which  dissolves 
readily  in  hot  concentrated  hydrochloric  acid. 

In  hydrochloric  acid  solution,  chromates  are  reduced  by  hydroxyl¬ 
amine  to  chromium  salts.  Aluminium  and  chromium  are  quantita¬ 
tively  separated  from  manganese,  zinc,  nickel,  and  magnesium  by  a 
single  precipitation  with  a  slight  excess  of  ammonia  in  presence  of 
hydroxylamine  ;  the  precipitation  is  completed  by  warming  on  the 
water-  bath.  After  evaporation  of  the  filtrates  and  gentle  ignition  to 
expel  ammonium  and  hydroxylamine  salts,  manganese,  zinc,  nickel, 
and  magnesium  may  be  estimated  in  the  residue  by  the  usual  methods. 

G.  V. 

Quantitative  Separations  in  Presence  of  Hydroxylamine.  V. 

Paul  Jannasch  and  Wilhelm  Cohen  {J.  pr.  Chem.,  1905,  [ii],  72, 
14 — 26.  Compare  preceding  abstract). — The  precipitation  of  iron  by 
ammonia  in  presence  of  hydroxylamine  takes  place  normally  in  hydro- 
bromic,  hydriodic,  sulphuric,  or  formic  acid  solutions  ;  if  much  nitric 
acid  is  present,  it  must  be  neutralised,  and  the  solution  again  acidified 
with  a  little  hydrochloric  acid.  Organic  acids,  such  as  oxalic,  citric, 
or  tartaric  acid,  prevent  complete  precipitation ;  if  the  substance  is 
dissolved  in  acetic  acid,  a  small  quantity  of  hydrochloric  acid  must  be 
added  before  boiling  with  hydroxylamine,  and  after  precipitation  the 
solution  may  be  again  acidified  with  acetic  acid.  The  precipitation  of 
chromium  and  aluminium  is  effected  similarly  by  the  presence  of 
different  acids. 

To  separate  aluminium  or  chromium  from  copper,  the  solution  in 
water,  or,  if  the  chromium  is  present  as  chromate,  in  dilute  hydro¬ 
chloric  acid,  is  boiled  with  hydroxylamine,  excess  of  ammonia  added, 
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and  the  solution  warmed  to  complete  precipitation  ;  the  precipitate 
must  be  well  washed  to  free  it  from  copper,  which  is  estimated  in  the 
acidified  filtrate  by  the  ammonium  thiocyanate  method. 

Iron  is  separated  quantitatively  from  copper  or  zinc  by  boiling  the 
solution  in  dilute  hydrochloric  acid  with  hydroxylamine  until  it  appears 
colourless,  and  precipitating  the  iron  by  addition  of  ammonia  to  the 
boiling  solution.  The  precipitate  is  washed,  as  far  as  possible,  by 
decantation  with  boiling  water,  containing  a  little  ammonia  if  zinc  is 
present. 

Before  evaporating  to  dryness  the  filtrate  containing  zinc,  the  hydr¬ 
oxylamine  must  be  decomposed  by  bromine  water,  as  otherwise  loss 
may  occur  owing  to  reduction  of  the  zinc  salt.  Gr.  Y. 

Quantitative  Separation  of  Iron  and  Thorium  from  Uranium 
by  Hydroxylamine  in  Ammoniacal  Solution  VI.  Paul 
Jannascii  and  Johannes  Schilling  (J.  pr,  Ghem .,  1905,  [ii],  72, 
26 — 34.  Compare  preceding  abstracts,  and  Abstr.,  1899,  ii,  59). — Iron 
and  thorium  are  quantitatively  separated  from  uranium  by  two  precipita¬ 
tions  by  ammonia  in  presence  of  hydroxylamine  salts.  If  the  filtrate 
contains  nitrates  only,  the  uranium  is  estimated  by  evaporation  to 
dryness  and  ignition  ;  if  other  acids  are  present,  the  ammonium 
and  hydroxylamine  salts  are  expelled  by  gentle  heating  of  the 
residue,  or,  after  expulsion  of  the  free  ammonia  by  boiling,  the  hydr¬ 
oxylamine  is  decomposed  by  addition  of  bromine  water,  and  the  uran¬ 
ium  precipitated  with  ammonia  and  weighed  as  U308  after  ignition 
over  the  blow-pipe,  and  as  U02  after  ignition  in  a  current  of  hydrogen. 

With  sodium  acetate,  thorium  solutions  yield  slowly  at  the  ordinary 
temperature,  quickly  on  boiling,  a  granular,  crystalline  precipitate 
which  is  insoluble  in  excess  of  sodium  acetate  solution  ;  the  precipita¬ 
tion  is  not  quantitative  (compare  Haber,  Abstr.,  1898,  ii,  295). 
Thorium  is  precipitated  partially  from  its  solutions  also  by  ammonium 
tartrate  as  a  thick,  white  precipitate,  and  by  tartaric  acid  as  a  volu¬ 
minous,  colloidal  precipitate  which  is  soluble  in  an  excess  of  the 
reagent.  Thorium  is  precipitated  quantitatively  from  its  solutions 
when  boiled  with  ammonium,  sodium,  or  potassium  succinate. 

Gr.  Y. 

Supplementary  Remarks  on  the  Hydroxylamine  Method* 

Paul  Jannasch  (J.  pr.  Ghem .,  1905,  [ii],  72,  35 — 37.  Compare  pre¬ 
ceding  abstracts). — A  discussion  of  the  advantages  of  precipitation  by 
ammonia  in  presence  of  hydroxylamine  over  other  methods  of  quanti¬ 
tative  separation. 

The  filtration  of  the  iron  precipitate  takes  place  most  easily  if  the 
precipitation  is  carried  out  at  the  ordinary  temperature  and  the  re¬ 
action  mixture  then  heated  on  the  water-bath  for  several  hours. 

Gr.  Y. 

A  New  Delicate  Reagent  for  Nickel.  Leo  Tschugaeff  ( Ber,y 
1905,  38,  2520 — 2522). — An  excess  of  ammonia  or  of  sodium  acetate 
is  added  to  the  solution  to  be  tested  for  nickel  and  then  a  little 
powdered  a-dimethylgly  oxime,  OH*NICMe'CMe‘.N*OH.  A  scarlet 
precipitate  is  formed  when  the  solution  is  boiled.  The  reaction  is  very 
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sensitive,  definite  results  being  obtained  with  solutions  containing 
1  part  of  nickel  in  400,000  parts  of  water. 

When  cobalt  is  present,  the  solution  is  shaken  with  a  large  excess 
of  ammonia  before  the  dioxime  is  added. 

The  presence  of  0T  mg.  of  nickel  in  the  presence  of  500  mg.  of 
cobalt  can  be  distinctly  recognised. 

A  convenient  method  for  the  preparation  of  dime  thy  lgly  oxime  is 
described.  A.  McK. 

Test  for  Molybdenum.  P.  Truchot  (Ann.  Chim.  anal .,  1905, 
10,  254). — As  little  as  0-01  mg.  of  molybdic  acid  may  be  recognised 
by  heating  the  roasted  substance  with  sulphuric  acid  in  a  porcelain 
crucible  until  only  traces  of  free  acid  remain.  When  cold,  the  residue 
is  breathed  upon  a  few  times,  when,  should  molybdenum  be  present,  a 
fine  blue  colour  is  developed.  Should  vanadium  be  also  present,  the 
colour  will  be  more  or  less  green.  L.  de  K. 

Separation  of  Tungsten  Trioxide  and  Silicon  Dioxide  by 
means  of  Hydrogen  Chloride  and  the  Analysis  of  Silicotung- 
states.  Carl  Friedheim,  W.  H.  Henderson,  and  Alfred  Pinagel 
(Zeit.  anorg.  Chem.,  1905,  45,  396 — 409). — If  hydrogen  chloride  is 
passed  over  a  mixture  of  silicon  dioxide,  vanadium  pentoxide,  and 
tungsten  trioxide  at  a  cherry-red  heat,  the  vanadium  and  tungsten 
pass  over  into  the  receiver  (the  vanadium  partly  in  the  quinquevalent, 
partly  in  the  quadrivalent  form ;  the  tungsten  only  partially  as  tri¬ 
oxide)  ;  the  silicon  dioxide  remains  quantitatively  in  the  platinum 
boat.  The  separation  of  the  tungsten  and  vanadium  is  made  after 
evaporation  of  the  mixture  with  dilute  sulphuric  acid  to  which  a  little 
sulphurous  acid  has  been  added.  The  tungsten  is  weighed  as  tri¬ 
oxide;  the  vanadium  is  determined  volu metrically  by  potassium  per¬ 
manganate. 

In  applying  this  hydrogen  chloride  method  to  ammonium  salts,  the 
material  for  analysis  is  freed  from  ammonia  and  water  by  heating, 
and  the  residue  is  then  treated  with  hydrogen  chloride  as  before.  In 
dealing  with  potassium  and  sodium  salts,  special  care  must  be  taken 
to  ensure  that  oxygen  is  absent  from  the  hydrogen  chloride,  as  it 
leads  to  the  formation  of  chlorine,  which  attacks  the  crucible  and 
causes  unnecessary  complication. 

The  original  paper  contains  a  careful  comparison  of  the  hydrogen 
chloride  method  with  that  of  Marignac  and  others.  D.  H.  J. 

Estimation  of  Titanic  Acid  in  Minerals.  P.  Truchot  (Chem. 
Centr.,  1905,  ii,  75;  from  Rev.  gen.  Chim.  'pure  appl. ,  8,  173 — 176). — 
A  criticism  of  the  various  processes  proposed  from  time  to  time.  The 
following  process  is  recommended.  Two  grams  of  the  powdered 
mineral  are  fused  with  12  grams  of  potassium-sodium  carbonate  and 
the  mass  is  treated  with  cold  water.  The  undissolved  potassium 
titanate  is  dissolved  in  hydrochloric  acid,  neutralised  with  ammonia, 
again  acidified  with  formic  or  acetic  acid  mixed  with  excess  of  sulphur¬ 
ous  acid,  and  gently  boiled  for  an  hour.  The  precipitated  oxide  is  then 
collected.  L.  de  K. 
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Estimation  and  Separation  of  Thoria  from  the  Oxides  of 
the  Yttrium -Cerium  Group.  William  B.  Giles  ( Chem .  News , 
1905,  92,  1 — 3,  30 — 31). — The  nitrates  are  dissolved  in  100 — 200 
times  the  amount  of  water,  and  the  solution  is  saturated  with 
hydrogen  sulphide  to  reduce  any  ceric  oxide  to  the  cerous  state.  The 
liquid  is  then  boiled  to  expel  the  gas,  the  volume  of  liquid  beiog  kept 
up  by  adding  boiling  water.  When  cold,  a  little  freshly  prepared 
moist  lead  carbonate  of  absolute  purity  is  added,  which,  after  acting  for 
twelve  hours  with  frequent  stirring,  completely  precipitates  the  thoria 
and  any  zirconia,  also  any  ferric  oxide  ;  uranic  oxide,  chromic  oxide, 
and  any  alumina  are  but  slowly  and  imperfectly  precipitated. 

Cerous  oxide,  lanthana,  neodymia,  praseodymia,  yttria,  samaria,  and 
the  members  of  the  yttria  group  in  general  are  not  precipitated.  After 
removing  the  excess  of  lead  in  the  filtrate  by  means  of  hydrogen 
sulphide,  they  are  separated  as  usual.  The  thorium  precipitate  is 
redissolved,  freed  from  lead  by  means  of  hydrogen  sulphide,  and 
further  treated  by  the  usual  method.  If  thought  desirable,  it  may  be 
subjected  to  a  second  treatment  with  lead  carbonate.  L.  de  K. 

Separation  of  Platinum  and  Iridium.  L.  Quennessen  {Chem. 
News ,  1905,  92,  29 — 30). — After  reviewing  several  processes,  the 
author  finally  recommends  the  following  process. 

The  alloy  is  dissolved  in  a  mixture  of  one  volume  of  nitric  acid  of 
sp.  gr.  1*32  and  two  volumes  of  hydrochloric  acid  of  sp.  gr.  IT 8, 
the  liquid  is  evaporated  to  dryness  and  finally  heated  to  120° 
in  an  air-bath  in  order  to  expel  completely  the  free  nitric  acid. 
The  mass  is  then  dissolved  in  water  and  the  metals  precipitated  by 
means  of  metallic  magnesium.  The  precipitate  is  dried  and  ignited 
and  then  heated  to  dull  redness  in  a  current  of  hydrogen.  The 
mixture  is  treated  with  dilute  sulphuric  acid  (1  :  10)  to  remove  the 
excess  of  magnesium  and  then  with  dilute  nitro-hydrochloric 
acid  (1  : 3),  which  only  dissolves  the  platinum ;  this  is  then  recovered 
in  the  well-known  manner  by  precipitation  with  ammonium  chloride 
and  ignition  with  addition  of  a  little  oxalic  acid.  If  ignition  is 
omitted  before  removing  the  magnesium  with  dilute  sulphuric  acid, 
the  iridium  is  also  dissolved.  L.  de  K. 

Estimation  of  the  Loss  by  Ignition  in  Soil  Analysis. 
Heinrich  Mehring  {J.  Landw .,  1905,  53,  229 — 237). — In  order  to 
restore  to  ignited  calcium  carbonate  the  whole  of  the  carbon  dioxide 
by  treating  with  ammonium  carbonate  and  drying  at  150°,  it  is 
necessary  to  repeat  the  operation  three  times.  In  the  case  of  soils 
containing  carbonates  it  is  impossible  to  obtain  the  correct  weight 
in  this  manner.  N.  H.  J.  M. 

Detection  of  Methyl  Alcohol  [in  Ethyl  Alcohol].  Heyward 
Scudder  {J.  Amer.  Chem.  Aoc.,  1905, 27,  892 — 906). — A  criticism  of  the 
various  tests  from  time  to  time  proposed.  The  following  modification 
of  the  resorcinol  test  (Abstr.,  1899,  ii,  388)  is  recommended  when  the 
amount  of  methyl  alcohol  falls  below  2  per  cent.,  and  when  only  small 
quantities  of  the  sample  are  available.  Twenty-five  c.c.  of  the  sample  are 
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fractionated  through  a  Hempel  tube  made  of  glass  tube  25*5  cm.  long, 
1*7  o.c.  in  diameter,  filled  with  glass  beads  about  3  mm.  in  diameter. 
Three  fractionations  are  made,  the  first  time  taking  15,  then  7*5,  and 
finally  2  c.c.  One  c.c.  of  the  last  fraction  is  diluted,  oxidised  by 
immersing  in  it  several  times  a  spiral  of  red  hot  copper  wire,  boiled 
down  to  half  its  bulk,  and  then  tested  for  formaldehyde  by  the 
resorcinol  test.  If  much  formaldehyde  is  present,  more  or  less 
abundant  flocks  will  be  noticed,  but  if  there  is  but  little  only  a  contact 
ring  will  be  visible. 

*  If  other  substances  should  be  present  in  the  alcohol  which  might 
interfere  with  the  test,  these  must  be  first  removed  by  suitable  means, 
such  as  distillation  with  acids  or  alkalis,  &c.  L.  de  K. 

A  Reagent  for  Phenols.  Jules  Aloy  and  F.  Laprade  (Bull.  Soc. 
chim .,  1905,  [iii],  33,  860 — 861). — The  following  solution  serves  as  an 
extremely  good  reagent  for  phenolic  substances.  Dilute  ammonium 
hydroxide  is  added  to  a  solution  of  uranyl  nitrate  (10  grams)  in  water 
(60  c.c.)  until  a  precipitate  is  just  formed  and  the  filtrate  made  up  to 
100  c.c.  In  testing  for  a  phenol,  2  c.c.  of  the  solution  under  examina¬ 
tion  are  neutralised  and  the  reagent  added  until  no  further  coloration 
is  produced.  All  phenols,  simple  or  complex,  with  the  exception  of 
those  containing  numerous  negative  groups,  for  example,  picric  acid, 
give  a  red  coloration.  Mineral  acids  or  alkalis  destroy  the  colour. 

J.  J.  S. 

Estimation  of  Glycerol  in  Lyes.  Karl  Braun  ( Chem .  Zeit., 
1905,  29,  763 — 765). — A  review  of  the  technical  processes  used  for 
the  determination  of  glycerol. 

A  modification  of  the  dichromate  process  is  proposed  ;  1  c.c.  of  the 
clarified  lye  is  mixed  with  an  excess  of  a  strong  solution  of  potassium 
dichromate,  10  c.c,  of  sulphuric  acid  are  added,  and  the  carbon 
dioxide  generated  on  boiling  is  collected  with  the  usual  precautions  in 
normal  potassium  hydroxide  absolutely  free  from  carbonate.  The 
carbon  dioxide  is  then  precipitated  with  a  hot  solution  of  barium 
chloride,  the  precipitated  barium  carbonate  is  collected,  washed  until 
free  from  alkali,  and  then  estimated  volumetrically  in  the  usual 
manner.  L.  de  K. 

Estimation  of  the  Harmful  Nitrogen  in  the  Beet  and  in 
the  Products  of  Sugar  Factories.  Karl  Andrl1k  (Zeit. 
Zuckerind.  B'dhm .,  1905,  29,  513 — 518). — It  has  been  shown  by 
Herzfeld  (Zeit.  Ver.  Deut.  Zuck.  Ind .,  1888,  38,  121)  that  a  know¬ 
ledge  of  the  harmful  nitrogen  content  is  of  great  importance  for  the 
evaluation  of  the  beet,  and  the  author  now  gives  the  following  simple 
method  for  estimating  this  nitrogen.  One  hundred  grams  of  the  beet 
pulp  are  weighed  out  and  introduced  into  a  flask  holding  403  c.c.,  3  c.c. 
being  the  volume  of  the  washed  and  dried  beet  residue  and  precipitate. 
Water  is  added  until  the  volume  is  about  340  c.c.,  and  the  flask 
heated  for  a  quarter  of  an  hour  in  a  water-bath  at  80 — 85°.  Forty  c.c. 
of  a  suspension  of  cupric  hydroxide  are  then  added,  and  10  c.c.  of 
aluminium  sulphate  solution  (200  grams  of  the  crystallised  sulphate 
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per  litre),  the  volume  being  then  made  up  to  about  408  c.c.  and  the 
flask  well  shaken.  The  flask  is  again  heated  at  80 — 85°  for  a  quarter 
to  half  an  hour  and  afterwards  cooled,  alcohol  being  added  to  bring 
the  volume  up  to  403  c.c.  In  100  c.c.  of  the  clear  filtrate,  the 
following  estimations  are  made  :  (1)  total  nitrogen  by  KjeldahTs 
method,  using  sulphuric  acid  and  a  drop  of  mercury  for  the  decolorisa- 
tion;  (2)  ammonia-  and  amide-nitrogen,  by  boiling  the  100  c.c.  of 
liquid  with  1  c.c.  of  concentrated  sulphuric  acid  for  two  hours  in  a 
reflux  apparatus,  adding  magnesia  until  the  solution  is  alkaline  to 
phenolphthalein,  then  a  little  paraffin,  and  distilling  oil  the  ammonia 
in  the  ordinary  way.  The  difference  between  the  two  amounts  of 
nitrogen  thus  obtained,  when  multiplied  by  four,  gives  the  percentage 
of  harmful  nitrogen. 

The  filtrate  from  the  copper  precipitate  is  used  also  for  the  estima¬ 
tion  of  the  sugar,  30 — 50  c.c.  of  the  liquid  beiDg  stirred  up  with 
2 — 4  grams  of  zinc  dust  and  filtered.  The  polarisation  value  of  the 
solution  multiplied  by  1’042  gives  the  amount  of  sugar  in  the  beet. 

The  molasses  contain  1  part  of  harmful  nitrogen  per  25  to  27  parts 
of  sugar.  Ninety  per  cent,  of  the  harmful  nitrogen  of  the  beet  goes 
into  the  diffusion  juice,  and  thence,  in  undiminished  quantity,  into 
the  molasses.  So  that  the  harmful  nitrogen  is  the  main  factor  deter¬ 
mining  the  proportion  of  molasses  formed. 

The  cupric  hydroxide  used  above  for  the  precipitation  of  the  proteid 
matter  is  prepared  as  follows :  200  grams  of  crystallised  copper 

sulphate  are  dissolved  in  10  litres  of  water  and  precipitated  with 
sodium  hydroxide  solution  •  after  the  deposit  has  settled,  the  liquid  is 
decanted  away  and  the  cupric  hydroxide  washed  once  by  decantation 
with  water.  Twenty  c.c.  of  glycerol  are  then  added  and  the  volume 
made  up  to  2  litres.  The  liquid  can  be  kept  for  two  months  without 
appreciable  change.  T.  H.  P. 

Influence  of  the  [Harmful]  Nitrogen  on  the  Purity  of  Sugar 
Syrup.  Karl  Andrlik  and  J.  Urban  (Zeit.  Zuckerind.  Bohm .,  1905,  29, 
519 — 522). — The  analysis  of  a  large  number  of  sugar  syrups  shows 
that  a  moderately  regular  relation  exists  between  the  purity  coefficient 
and  the  content  of  harmful  nitrogen,  an  increase  in  the  latter  causing 
a  lowering  of  the  former.  With  1  part  of  harmful  nitrogen  corre¬ 
sponds  from  15T  to  17*7,  or,  on  the  average,  16 T  parts  of  non¬ 
saccharine  material.  This  ratio  of  the  harmful  nitrogen  to  the  total 
non-sugar  of  the  syrup — to  which  the  term  “  nitrogen-coefficient  ”  is 
given — is  regarded  by  the  authors  as  a  fairly  constant  magnitude, 
which  undergoes  but  slight  alterations  in  one  and  the  same  factory 
and  during  the  whole  of  any  one  beet  season. 

The  coefficient  of  purity,  Q,  of  the  syrup  can  be  calculated  from  the 

expression  Q  — - ,  where  Kv  is  the  nitrogen-coefficient 

^  1U0  +  AV+W, 

and  Ws.  the  harmful  nitrogen  per  100  parts  of  sugar.  In  a  number  of 
syrups  examined,  the  greatest  difference  between  the  calculated  and 
actual  coefficients  of  purity  was  found  to  be  less  than  0  7  per  cent. 

Knowing  the  amounts  of  sugar  and  harmful  nitrogen  present  in  a 
sample  of  beet,  and  assuming  that  97  per  cent,  of  the  sugar  and  90 
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per  cent,  of  the  harmful  nitrogen  pass  into  the  diffusion  syrup,  the 
coefficient  of  purity  of  the  saturated  syrup  can  be  calculated. 

T.  H.  P. 

Use  of  Fermentation  Methods  for  the  Analysis  of  Starch 
Syrup.  Ed.  von  Raumer  (Zeit.  Nahr.  Genussm .,  1905, 9,  705 — 726). — 
By  the  use  of  pure  yeast  cultures,  such  as  Saccharomyces  Marxianus , 
which  ferment  dextrose,  but  not  maltose,  and  have  little  action  on 
dexbrins,  the  author  finds  that  ordinary  starch  syrup  (“  glucose  ”) 
contains  at  least  13  per  cent,  of  maltose.  Where  pure  yeasts  cannot 
be  regularly  obtained,  bottom-fermentation  beer  yeast  may  be 
employed  for  the  estimation  of  dextrins.  The  dextrin  obtained  from 
starch  syrup  is  fermented  or  changed  by  the  action  of  pressed  yeast 
to  the  extent  of  about  one-half,  and  the  remainder  is  quite  altered  in 
its  properties  from  the  original  dextrin.  W.  P.  S. 

New  Method  of  Milk  Analysis.  J.  Bellier  [Ann.  Chim.  anal ., 
1905,  10,  268 — 276). — Briefly,  the  process  is  as  follows  :  a  known 
weight  of  the  sample  is  absorbed  in  a  weighed  piece  of  sponge,  which 
is  then  dried  at  80°  and  reweighed.  The  increase  =  total  solids.  The 
sponge  is  then  extracted  with  ether ;  the  loss  =  fat.  The  casein  is  then 
rendered  insoluble  by  fumigating  the  sponge  with  formaldehyde  vapour, 
and  the  lactose  plus  the  bulk  of  the  ash  is  extracted  with  50  per  cent, 
alcohol  containing  5  per  cent,  of  acetic  acid.  After  washing  with 
water,  the  sponge  is  again  dried  and  the  lactose  found  from  the  loss  in 
weight,  the  casein  being  weighed  directly. 

The  amount  of  ash  retained  by  the  casein  may  be  taken  as  0*01 
per  cent.  ;  that  extracted  by  the  acid  alcohol  may  be  judged  with 
sufficient  accuracy  by  multiplying  the  non-fatty  solids  by  0*076;  this 
factor  only  applies  to  cow's  milk,  and  presupposes  the  absence  of 
borates  or  other  mineral  salts.  L.  de  K, 

Estimation  of  Fat  in  [Milk,  Condensed  Milk,  and  Malted] 
Infant  and  Invalid  Foods.  C.  B.  Cochran  («/.  Amer.  Chem.  Soc ., 
1905,  27,  906 — 909). — The  apparatus  consists  of  a  flask  furnished 
with  a  long,  narrow,  graduated  neck,  and  also  with  a  side-tube  through 
which  the  liquids  are  introduced.  Five  c.c.  of  milk  or  5  c.c.  of  con¬ 
densed  milk  previously  diluted  (1  : 4)  are  introduced  into  the  flask 
and  mixed  with  2*5  c.c.  of  80  per  cent,  acetic  acid,  and  then  with 
2*5  c.c.  of  strong  sulphuric  acid,  and  the  flask  is  placed  in  hot  water 
until  the  contents  assume  a  coffee  colour.  When  cold,  4  c.c.  of  ether  are 
added,  the  whole  is  well  shaken  and  then  again  placed  in  hot  water  until 
the  ether  has  boiled  off.  Hot  water  is  now  introduced  until  the  fat 
rises  in  the  neck,  where  its  volume  is  read  off.  The  neck  is  so 
graduated  that  each  division  represents  0’1  per  cent,  of  fat. 

When  dealing  with  infant  or  invalid  foods,  1*72  grams  of  the  sample 
are  mixed  with  5  c.c.  of  water  and  then  analysed  like  milk  ;  the  result  is 
multiplied  by  three.  If  an  attempt  is  made  to  estimate  the  fat  in  such 
foods  by  direct  extraction  with  light  petroleum,  only  a  very  small 
fraction  of  the  fat  actually  present  is  obtained.  L.  de  K. 
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Use  of  Mineral  Oil  for  the  Determination  of  the  Maumend 
Figure  of  Oils.  Filippo  Suzzi  ( Chem .  Centr.,  1905,  ii,  80 — 81  ; 
from  Boll.  Chim.  Farm.,  44,  301 — 308).  —  When  testing  oils  by 
Maumene’s  process  (mixing  with  sulphuric  acid  and  observing  the 
rise  in  temperature),  some  oils  become  overheated  and  must  be  first  suit¬ 
ably  diluted  with  olive  oil.  Bishop  and  others  have  proposed  the  use 
of  mineral  oil,  but  the  author  cannot  recommend  this  for  drying  oils. 
In  the  case  of  other  oils,  addition  of  mineral  oil  is  permissible  if  the 
following  formula  is  applied:  g  —  i/rxv ,  in  which  g  is  the  desired 
Maumene’s  figure,  i  the  observed  rise  in  temperature,  r  the  volume  of 
the  mixture  minus  the  volume  of  the  mineral  oil,  and  v  the  total 
volume  of  the  mixture.  L.  de  K. 

Optical  Activity  of  the  More  Important  Vegetable  Oils. 

M.  A.  Rakusin  ( J .  Buss.  Phys.  Chem.  Soc .,  1905,  37,  442 — 451). — 
The  author  gives  the  results  of  measurements,  by  himself  and  others, 
of  the  sp.  gr.  and  optical  activity  of  27  oils  of  vegetable  origin. 

T.  H.  P. 

Optical  Properties  of  Castor  Oil,  Cod-liver  Oil,  Neatsfoot  Oil, 
and  a  Few  Essential  Oils.  Hermann  C.  Lythgoe  (J.  Amer. 
Chem.  Soc.,  1905,  27,  887 — 892). — A  series  of  tables  showing  the  re¬ 
fraction  in  the  butyrorefractometer  at  different  temperatures  of  these 
oils.  The  sp.  gr.  and  polarisation  in  the  Ventzke  apparatus  is  also 
given.  L.  de  K. 

Detection  of  Olive  Oil  which  has  been  Extracted  by  means 
of  Carbon  Disulphide.  Georges  Halphen  (J.  Pharm.  Chim., 
1905,  [vi],  22,  54 — 56). — Although  every  effort  is  made  by  the  manu¬ 
facturers  to  remove  all  traces  of  carbon  disulphide  from  olive  oil 
which  has  been  extracted  by  this  solvent,  some  sulphur  compounds 
always  remain  in  the  oil.  These  may  be  detected  by  saponifying  the 
oil,  salting  out  the  soap  by  the  addition  of  sodium  chloride  or  sulphate, 
and  testing  the  aqueous  solution  with  silver  nitrate.  The  thiosulphate 
yielded  by  all  olive  oils  which  have  contained  carbon  disulphide  gives 
a  brown  precipitate  of  silver  sulphide.  As  pure  olive  oils  themselves 
contain  a  small  quantity  of  reducing  substance  which  gives  a  faint 
brown  coloration  with  silver  nitrate,  it  is  necessary  to  add  a  little 
copper  sulphate  to  the  soap  solution  before  salting  out.  After  adding 
the  silver  nitrate  solution,  the  whole  is  acidified  with  acetic  acid, 
boiled,  cooled,  and  treated  with  an  excess  of  ammonia.  In  this  way, 
the  test  is  rendered  more  delicate.  W.  P.  S. 

Gasometric  Estimation  of  Formaldehyde.  George  B.  Frank- 
forter  and  Rodney  West  (J,  Amer.  Chem.  Soc.,  1905,  27,  714 — 719). 
- — On  adding  1  c.c.  of  formaldehyde  solution  to  a  mixture  of  20 
c.c.  of  normal  potassium  hydroxide,  25  c.c.  of  water,  and  10  c.c.  of 
hydrogen  peroxide,  one-half  of  the  hydrogen  from  the  aldehyde  is 
liberated  quantitatively,  and  when  collected  with  the  usual  precautions 
its  volume  represents  the  formaldehyde  contained  in  the  sample. 

Instead  of  a  mixture  of  potassium  hydroxide  and  hydrogen  peroxide, 
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a  solution  of  2  grams  of  sodium  peroxide  in  50  c.c.  of  water  may  be 
employed,  but  the  results  are  then  liable  to  exceed  the  real  amount 
slightly  owing  to  liberation  of  oxygen  by  the  action  of  the  water  on 
the  peroxide.  L.  de  K. 

Estimation  of  Vanillin,  Coumarin,  and  Acetanilide  in 
Vanilla  Extract,  A.  L.  Winton  and  E.  Monroe  Bailey  (J.  Amer. 
Chem.  Soc .,  1905,  27,719—724.  Compare  Abstr.,  1903,  ii,  341).— A 
modification  of  the  process  recommended  by  Hess  and  Prescott.  Twenty- 
five  grams  of  the  sample  are  diluted  in  a  marked  beaker  to  50  c.c., 
evaporated  at  70°  to  25  c.c.,  again  diluted  to  50  c.c.,  and  once  more 
concentrated  to  25  c.c.  Normal  lead  acetate  is  added  until  no  further 
precipitate  forms,  the  precipitate  is  then  collected  and  washed  with  hot 
water  until  the  total  filtrate  amounts  to  50  c.c.  This,  when  cold,  is 
shaken  with  20  c.c.  of  ether,  and  the  extraction  is  then  repeated  three 
times,  using  15  c.c.  of  ether  each  time.  The  ethereal  solutionis  shaken 
first  with  10  c.c.  of  a  2  per  cent,  ammonia  solution,  and  then  three 
or  four  times  in  succession  with  5  c.c.  of  the  same.  The  ammoniacal 
extract  contains  the  vanillin  with  traces  of  acetanilide.  The  ether  is 
allowed  to  evaporate  at  the  ordinary  temperature,  and  the  residue  is 
dried  in  a  desiccator  and  weighed.  It  is  then  extracted  repeatedly 
with  light  petroleum  (b.  p.  30 — 40°),  and  the  residue,  after  drying,  is 
again  weighed.  It  consists  of  acetanilide,  and  may  be  identified  by  the 
usual  tests  and  its  melting  point.  The  petroleum,  on  evaporation, 
will  leave  any  coumarin,  also  readily  identified.  The  vanillin  may  be 
recovered  from  its  ammoniacal  solution  by  acidifying  with  hydrochloric 
acid  and  repeated  agitation  with  ether.  It  is  still  liable  to  contain 
acetanilide,  from  which  it  may  be  freed  by  a  second  agitation  with 
ether  in  the  presence  of  ammonia.  On  evaporating  the  ether,  the 
acetanilide  remains.  L.  de  K. 

Micro-chemical  Analysis  of  Cinchona  Barks.  P.  van  Leersum 
{Chem.  Centr .,  1995,  ii,  83  ;  from  Pharm.  Weekbl .,  42,  432 — 435). — 
One  milligram  of  the  finely  powdered  bark  is  heated  for  a  few 
minutes  with  2  c.c.  and  then  once  more  with  1  c.c.  of  benzene  ;  the 
solution  is  evaporated  to  dryness  and  the  residue  dissolved  in  acetic 
acid.  After  evaporating,  the  residue  is  dissolved  in  water,  and  the 
solution  is  tested  for  quinine  with  sodium  tartrate,  potassium  oxalate, 
and  potassium  chromate.  It  is  as  well  also  to  apply  the  herepathite 
reaction,  for  which  a  weak  solution  of  iodine  and  potassium  iodide 
in  a  mixture  of  equal  parts  of  water,  alcohol,  and  acetic  acid  is  used. 
When  testing  barks  containing  much  of  the  inferior  alkaloids,  the 
quinine  should  be  fractionally  precipitated  with  sodium  hydrogen  carbon¬ 
ate  and  dissolved  in  ether.  L.  de  K. 
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Magnetic  Double  Refraction  of  Sodium  Vapour.  J.  Geest 
{Arch.  Neerland,  1905,  [ii],  10,  291 — 335). — The  double  refraction 
produced  when  a  beam  of  light  passes  through  sodium  vapour  in 
a  strong  magnetic  field  in  a  direction  perpendicular  to  the  lines  of 
force  has  been  examined  and  the  phenomena  registered  photo* 
graphically.  Detailed  observations  relative  to  the  quadruplet  result¬ 
ing  from  the  ray  Dx,  and  the  sextet  resulting  from  D2,  are  recorded, 
and  equations  are  developed  on  the  basis  of  Voigt's  theory  which 
account  for  the  complicated  phenomena  observed.  H.  M.  D. 

Charge  carried  by  the  a-  and  /3-Rays  of  Radium.  Ernest 
Rutherford  {Phil.  Mag.,  1905,  [vi],  10,193 — 208.  Compare  Abstr., 
1904,  ii,  799  ;  this  vol.,  ii,  218,  495). — In  order  to  determine  the 
charge  carried  by  the  a*particles,  experiments  were  made  with  radium 
as  nearly  as  possible  in  the  condition  of  minimum  activity,  so  as 
to  avoid  complications  arising  from  the  presence  of  /3-particles.  A 
known  small  quantity  of  radium  bromide  was  dissolved  in  water  and 
the  solution  evaporated  uniformly  on  a  polished  aluminium  or  glass 
plate.  The  film  of  radium  thus  obtained  was  so  thin  (2*4xl0“5 
grams  per  sq.  cm.)  that  only  a  very  small  fraction  of  the  a-particles  was 
absorbed  by  the  radium  itself.  The  saturation  current  due  to  the 
deposit  thus  obtained  in  the  condition  of  minimum  activity  was 
measured  between  the  radium-covered  plate  and  a  second  plate  placed 
above  it  at  a  distance  of  3*5  cm.,  the  electrodes  being  contained  in  a  brass 
vessel  in  which  a  good  vacuum  was  maintained  by  Dewar's  charcoal 
absorption  method.  The  apparatus  was  placed  between  the  pole-pieces 
of  a  large  electro-magnet  so  that  the  field  was  parallel  to  the  plane  of 
the  plates,  and  the  current  was  measured  for  various  potential  differ¬ 
ences  with  and  without  the  magnetic  field,  the  radium-covered  plate 
being  in  each  case  made  positive  and  negative  alternatively.  When 
the  magnetic  field  had  attained  a  certain  strength,  the  magnitude  of 
the  observed  current  was  practically  unaltered  by  further  increase, 
indicating  that  the  field  was  strong  enough  to  prevent  all  the  electrons 
from  reaching  the  opposite  plate.  Assuming  that  each  a-particle 
carries  the  same  charge  as  an  ion,  then,  from  the  value  of  the  satura¬ 
tion  current  in  the  magnetic  field  and  the  known  quantity  of  radium 
bromide  employed,  it  is  calculated  that  the  total  number  of  a-particles 
expelled  per  second  from  one  gram  of  radium  at  its  minimum  activity 
is  6*2  x  10“10  and  in  radioactive  equilibrium  four  times  as  many,  that 
is,  2*5  x  10 ~n  (compare  W.  H.  Bragg,  this  vol.,  ii,  4).  In  all  pro¬ 
bability  the  a-particles  are  already  charged  at  the  moment  of 
expulsion. 

Slow-speed  electrons  were  emitted  with  the  a-particles,  and  the 
current  conveyed  by  these,  as  exemplified  by  the  measurements  with¬ 
out  magnetic  field,  is  sufficient  to  mask  completely  the  current  due  to 
the  a-particles.  The  fact  that  the  current  without  magnetic  field 
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is  always  greater  when  the  radium-covered  plate  is  negative  than 
when  it  is  positive  shows  that  a  greater  number  of  electrons  is 
emitted  from  this  plate  than  from  the  other.  The  observations  seem 
to  indicate  that  these  electrons  constitute  a  type  of  secondary  radiation 
resulting  from  the  impact  of  a-particles  on  matter. 

For  the  determination  of  the  charge  carried  by  the  /3-particles,  a  rod 
of  lead,  previously  exposed  to  radium  emanation  until  the  excited 
activity  had  attained  its  maximum  value,  and  wrapped  in  aluminium 
foil  of  thickness  sufficient  to  absorb  the  arrays  completely,  was 
suspended  as  the  central  electrode  in  a  metal  cylinder  whicli  was 
evacuated.  The  quantity  of  radium  bromide  corresponding  with  the 
y-ray  activity  of  the  rod  immediately  after  its  removal  from  the 
emanation  was  first  measured,  and  then  in  the  above-mentioned 
apparatus  the  current  due  to  the  /3-radiation  was  determined  after  a 
known  time  interval.  From  the  known  decay  curve,  this  current  was 
corrected  to  the  original  condition  of  the  rod  corresponding  with  the 
determined  quantity  of  radium  bromide.  From  the  data,  it  is  calcu¬ 
lated  that  the  number  of  /3-particles  expelled  from  one  gram  of 
radium  per  second  is  7*3  x  1010.  This  result,  which  is  probably  a 
little  too  high,  is  in  agreement  with  the  theory  of  successive  changes, 
according  to  which  four  a-particles  are  expelled  from  radium  in  radio¬ 
active  equilibrium  for  each  /3-particle. 

From  the  calculated  number  of  a  particles  expelled  per  gram  per 
second,  several  other  constants  are  deduced.  Assuming  that  only  one 
a-particle  is  expelled  during  the  disintegration  of  the  radium  atom,  it 
follows  that  in  a  gram  of  radium  about  0‘5  milligram  disintegrates 
per  year.  The  time  required  for  half  transformation  of  the  radium 
is  1280  years,  and  the  average  life  of  radium  is  1850  years.  Assum¬ 
ing  that  each  atom  of  radium  gives  rise  to  one  atom  of  emanation,  the 
maximum  volume  of  emanation  obtainable  from  one  gram  of  radium 
in  equilibrium  is  0*83  c.mm.  (Ramsay  and  Soddy  found  experimen¬ 
tally  about  1  c.mm.). 

From  the  previously  determined  kinetic  energy  of  the  a-particle  = 
5*9  x  10“6  erg,  the  emission  of  energy  in  gram  calories  per  gram  per 
hour  is  calculated  to  be  126  (Curie  and  Laborde  found  100  by 
experiment). 

The  average  number  of  ions  produced  by  each  a-particle  in  air 
at  atmospheric  pressure  is  calculated  to  be  86,000,  or,  since  the  range  of 
the  particle  is  3  cm.,  the  number  of  ions  per  centimetre  of  path  in 
air  at  normal  pressure  is  29,000.  The  ionising  power  of  the  a-particles 
appears  to  be  about  twice  as  great  as  that  of  electrons. 

Finally,  the  average  energy  required  to  produce  an  ion  is  calculated 
to  be  2*7  x  10 _n  ergs.  H.  M.  D. 

Action  of  Radium  Emanations  on  Minerals  and  Gems, 

Charles  Baskerville  and  L.  B.  Lockhart  ( Amer .  J.  Sci.,  1905,  [iv], 
20,  95 — 96). — The  emanation  from  0*25  gram  of  radium  chloride,  7000 
uranies  strong  (one  uranie  being  the  radioactivity  of  metallic 
uranium),  was  allowed  to  act  on  various  minerals  at  the  temperature 
of  liquid  air.  Wollastonite,  willemite,  greenockite,  and  tiffanyite 
were  found  to  glow  strongly.  Kunzite,  which  is  very  responsive  to 
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radium,  exhibited  no  fluorescence  or  phosphorescence  when  the 
emanations  were  condensed ;  it  is  therefore  responsive  to  the  /3-  and  y- 
rays  only.  Pectolite  and  spodumene  did  not  glow. 

It  was  also  observed  that  zinc  sulphide  does  not  glow  when  cooled 
to  the  temperature  of  liquid  air,  either  with  or  without  exhaustion  of 
the  air.  Similarly,  no  effect  is  observed  when  zinc  sulphide  in  a 
vacuum  is  suddenly  subjected  to  atmospheric  pressure,  but  when 
warmed  to  the  ordinary  temperature,  after  being  cooled  by  means  of 
liquid  air,  it  glows  brilliantly.  H.  M.  D. 

Radiotellurium  and  Polonium.  Willy  Marckwald  ( Jahrb . 
Radioaktiv.  Elektronik 1905,  2,  133 — 136.  Compare  this  vol.,  ii, 
159). — The  opinion  expressed  by  Debierne  (Abstr.,  1904,  ii,  642)  that 
no  distinction  can  be  drawn  between  radiotellurium  and  polonium  is 
not  supported  by  the  experimental  data.  The  decay  curves  of  differ¬ 
ent  specimens  of  polonium  prepared  by  Mme.  Curie  indicate  that 
several  radioactive  constituents  are  present.  On  the  other  hand, 
independent  determinations  of  the  rate  of  decay  of  radiotellurium 
have  given  the  same  constant,  and  there  can  be  little  doubt  as  to  its 
individual  and  specific  character.  H.  M.  D. 

Radioactivity  Constant  of  Radiotellurium.  Willy  Marck¬ 
wald,  H.  Greinacher,  and  K.  Herrmann  {Jahrb.  Radioaktiv . 
Elektronik . ,  1905,  2,  136 — 139). — The  radioactivity  at  different  times 
was  obtained  by  measurement  of  the  saturation  current  between  two 
strips  of  silver,  on  one  of  which  the  radiotellurium  had  been  deposited, 
the  quantity  being  less  than  0*001  milligram.  The  electrodes,  about 
2  mm.  apart,  were  sealed  into  a  glass  tube,  and  the  times  required 
for  charging  a  condenser  of  known  capacity  to  a  given  potential  by 
the  saturation  current  were  measured.  The  experimental  data  satisfy 
the  logarithmic  equation  It  =  I0e~At.  The  radioactive  constant  is 
0*00497  day,  or  57*4  x  10~~ 9  seconds.  The  activity  falls  to  half  value 
in  139*6  days,  and  the  average  life  of  radiotellurium  is  201*2  days. 

H.  M.  D. 

Decay  of  the  Radioactivity  of  Radiotellurium.  H.  Greinacher 
{Jahrb.  Radioaktiv.  Elektronik 1905,  2,  139 — 142). — Similar  experi¬ 
ments  (compare  preceding  abstract)  were  made  with  a  specimen  of 
radiotellurium  deposited  two  years  previously  on  a  strip  of  copper. 
The  observed  rate  of  decay  is  expressible  by  means  of  the  same  con¬ 
stant  as  that  of  the  freshly  deposited  radiotellurium.  Working  with  a 
constant  difference  of  potential,  it  was  found  that  when  the  distance 
between  the  electrodes  is  gradually  increased,  the  current  at  first 
increases,  attains  a  maximum,  and  then  decreases.  As  the  decay  of 
the  radioactivity  proceeds,  the  distance  to  which  the  electrodes  must 
be  separated  to  obtain  the  maximum  current  gradually  increases. 

H.  M.  D. 

Gases  produced  by  Actinium.  Andre  Debierne  ( Compt .  rend *, 
1905,  141,  383 — 385.  Compare  Abstr.,  1904,  ii,  223,  729). — The  gas 
evolved  by  a  solution  of  actinium  chloride  in  water  was  examined  by 
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Ramsay  and  Soddy's  method  and  shown  to  consist  of  hydrogen, 
oxygen,  and  helium.  The  amount  of  helium  produced  is  similar  to 
that  yielded  by  radium,  although  the  amount  of  emanation  furnished 
by  actinium  is  very  small.  The  disengagement  of  helium  from  solid 
actinium  fluoride,  dried  at  200°,  was  also  observed.  In  some  cases, 
the  gas  obtained  from  the  solid  salt  gave  an  intense  continuous 
spectrum  in  which  hydrogen  and  mercury  lines  showed  faintly.  The 
nature  of  the  gas  producing  this  spectrum  has  not  yet  been  deter¬ 
mined.  T.  A.  H. 

Phosphorescence  of  Zinc  Sulphide  through  the  Influence  of 
Condensed  Gases  obtained  by  Heating  Rare-earth  Minerals. 
Charles  Baskerville  and  L.  B.  Lockhart  (Amer.  J.  Sci .,  1905,  [ iv ] , 
20,  93 — 94). — A  large  number  of  minerals  containing  thorium  and 
uranium  and  several  artificial  uranium  compounds  were  ignited,  the 
evolved  gases  condensed,  and  their  effect  on  phosphorescent  zinc  sul¬ 
phide  was  observed.  Although  no  very  definite  conclusion  could  be 
drawn  from  the  experiments,  it  appeared  that  those  minerals  which 
afford  the  largest  quantities  of  helium  give  the  greatest  amounts  of 
emanation.  The  detailed  observations  are  recorded.  H.  M.  D. 

Supposed  Radioactivity  of  Hydrogen  Peroxide.  Maurice 
Padoa  (Atti  B.  Accad.  Lincei ,  1905,  [v],  14,  ii,  43 — 44). — The  author 
shows  that  the  action  of  hydrogen  peroxide  at  a  distance  on  a  photo¬ 
graphic  plate  cannot  be  due  to  any  form  of  radiation,  but  is  caused  by 
the  emission  from  the  peroxide  of  vapours  capable  of  diffusing  un¬ 
changed  through  various  substances.  If  platinum  black  or  manganese 
dioxide,  which  is  capable  of  decomposing  hydrogen  peroxide,  is  inserted 
between  the  peroxide  and  the  photographic  plate,  no  action  takes  place. 

T.  H.  P. 

Electrical  Conductivity  and  Absorptive  Power  for  Heat 
Radiations  of  Metallic  Sulphides  and  Oxides  occurring 
Naturally.  Johann  Koenigsberger  and  O.  Reichenheim  ( Centr .  Min. , 
1905,  454 — 470.  Compare  Hagen  and  Rubens,  Abstr.,  1903,  ii,  348). 
— Quantitative  determinations  were  made  of  the  electrical  conductivity 
and  of  the  absorptive  and  reflective  powers  for  heat  radiations  of  the 
following  minerals  :  haematite,  marcasite,  pyrites,  molybdenite,  stib- 
nite,  galena,  chalcocite,  and  graphite.  The  results  are  in  agreement 
with  Maxwell's  equation  n2K  =  <xr,  where  n  is  the  index  of  refraction, 
k  that  of  absorption,  <r  the  absolute  conductivity  of  the  substance,  and 
t  the  period  of  the  electromagnetic  vibration.  L.  J.  S. 

Liquid  Dielectrics.  P.  Goure  de  Yillemont^e  ( Compt .  rend., 
1905,  141,  179 — 181). — Two  cylindrical  condensers  are  employed 
filled  respectively  with  petroleum  and  with  paraffin  oil ;  the  outer 
coating  is  raised  to  a  potential  V,  the  inner  being  connected  to  earth  ; 
the  inner  coating  is  then  connected  with  the  electrometer  and  the  outer 
to  earth,  and  the  change  on  the  inner  measured.  It  is  found,  if  p 
be  the  charge  and  t  the  time  of  charging,  that  \ogpjVt  is  a  linear 
function  of  log£.  In  the  next  experiments,  the  inner  cylinder  was 
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connected  directly  with  an  electrometer,  the  outer  being  at  potential  V, 
and  it  was  found  that  the  charge,  in  equal  time,  is  proportional  to  the 
potential  V.  A  curve  is  also  given  expressing  the  effect  of  time.  The 
liquid  itself  is  found  to  acquire  no  charge.  L.  M.  J. 


Limiting  Conductivity  of  certain  Binary  Electrolytes  in 
Acetone.  Paul  Dutoit  and  Alex.  Levier  {J.  Chim.  Phys .,  1905,  3, 
435 — 454.  Compare  Carrara,  Abstr.,  1897,  ii,  471  ;  Laszczynski, 
Abstr.,  1896,  ii,  556). — The  authors  have  investigated  the  cause  of 
the  lack  of  agreement  in  the  results  obtained  for  the  conductivity  of 
acetone  solutions  by  previous  investigators.  The  measurements  were 
made  with  the  bromides,  iodides,  and  thiocyanates  of  lithium,  sodium, 
potassium,  and  ammonium,  carefully  purified  acetone  having  a  specific 
conductivity  0*5 — 2'0  x  10~7  (Siemens  unit)  being  employed  as  solvent. 

Concordant  values  can  only  be  obtained  when  unplatinised  electrodes 
are  used,  the  dissolved  electrolyte  being  absorbed  to  an  appreciable 
extent  by  platinum  black.  Errors  may  also  result  in  consequence  of 
changes  of  the  solute  and  of  the  presence  of  very  small  quantities  of 
impurities  in  the  solvent.  For  instance,  the  conductivity  of  ammon¬ 
ium  salts  varies  with  the  time,  and  in  the  case  of  lithium  thiocyanate 
very  different  results  are  obtained  with  different  specimens  of  the 
salt. 

The  following  numbers,  obtained  by  interpolation,  represent  the 
values  of  the  molecular  conductivity  at  18°  (Siemens  units)  : — 


V.  250.  500.  1000.  2000. 

LiBr  .  47*0  65  '0  82 ‘0  99*5 

NaBr  .  73*0  88*0  104*9  120'2 

KBr  .  _____  126-5 

NH4Br  .  —  49-2  61  '4  77*5 

Lil  .  —  113  0  125*6  135*8 

Nal  .  —  121-0  130-6  139*8 

KI  .  —  127*3  136-8  143'1 

NH4I  .  —  95*4  110*5  126-5 

NaCNS .  91*5  107*0  122*0  137*5 

KCNS  .  113*4  126*7  139*0  148*5 

NH.CNS  ...  66  83  102  122 


5000. 

10,000. 

20,000. 

50,000. 

100,000. 

120-5 

133*0 

142*0 

150-5 

154-0 

155-0 

136*5 

145*0 

150-9 

157*2 

158*0 

158-0 

139-0 

147-0 

152*5 

155*5 

• — ■ 

155*5 

100-3 

118*6 

135*7 

153-0 

157-0 

157-5 

145-4 

150-1 

154*0 

157  0 

157-0 

157-0 

148*8 

152*4 

155-0 

155-5 

155*5 

155  5 

150-7 

155-0 

157*0 

157*5 

157*5 

157-5 

142-0 

150*0 

155-1 

157-0 

157-5 

157*5 

151-0 

— 

— 

— 

— 

(169) 

158*5 

163-5 

167-5 

170*0 

170*0 

170*0 

144 

157 

166 

170 

171 

171 

In  all  cases  the  molecular  conductivity  increases  with  the  dilution 
and  approximates  to  a  limiting  value.  The  limiting  values  satisfy  the 
law  of  Kohlrausch,  but  the  ratio  of  the  ionic  velocities  is  different 
from  that  in  water.  From  the  limiting  conductivity  values  the  degree 
of  dissociation  of  the  various  electrolytes  has  been  calculated.  The 
dissociation  of  the  corresponding  salts  increases  in  the  series  :  am¬ 
monium,  lithium,  sodium,  potassium,  and  in  the  series :  chloride, 
bromide,  thiocyanate,  iodide.  The  extent  of  the  dissociation  appears 
thus  to  depend  in  an  additive  manner  on  the  component  ions. 

H.  M.  D. 


Effect  caused  by  Heating  the  Cathode  of  the  Silver  Volta¬ 
meter  to  Redness  on  the  Value  of  the  Electrochemical 
Equivalent.  G.  van  Dijk  {Arch.  Necrland ,  1905,  [ii],  10, 
277 — 283.  Compare  Abstr.,  1904,  ii,  255). — The  author’s  experiments 
indicate  that  no  measurable  quantity  of  solution  is  enclosed  by  the 
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deposited  silver  except  when  the  deposition  takes  place  on  a  layer  of 
the  metal  deposited  previously  which  has  been  heated  to  redness, 
whereby  probably  small  fissures  and  cavities  are  produced  in  con¬ 
sequence  of  unequal  expansion  of  the  silver  layer  and  the  containing 
platinum  vessel.  The  true  value  of  the  electrochemical  equivalent  of 
silver  is  given  as  0*011180.  H.  M.  D. 

Deposition  of  Alloys  from  Mixed  Solutions.  Charles  B. 
Jacobs  ( J Amer .  Chem.  Soc.>  1905,  27,  972 — 976). — The  following 
method  has  been  devised  for  the  simultaneous  deposition  of  zinc  and 
nickel.  Neutral  solutions  of  zinc  and  nickel  sulphates  were  used  in 
the  bath,  and  varying  proportions  of  ammonium  su  phate  and  chloride 
were  added  in  order  to  regulate  the  internal  resistance.  The  anodes 
employed  were  of  zinc  and  nickel  respectively.  In  order  to  maintain 
the  proper  difference  in  voltage  between  the  two  anodes  and  the 
cathode,  two  generators  were  used  running  at  different  voltages,  that 
at  the  higher  voltage  for  the  zinc,  and  that  at  the  lower  voltage  for 
the  nickel  anode,  the  current  returning  through  the  cathode  by  a 
common  third  lead  to  the  generators.  The  anodes  were  arranged  on 
each  side  of  the  revolving  cathode  at  distances  which  could  be  varied, 
and  it  was  thus  possible  to  determine  the  voltage  which,  in  relation  to 
the  internal  resistance  of  the  bath,  would  give  the  desired  proportions 
of  zinc  and  nickel  in  the  deposit. 

Some  experiments  were  made  on  a  small  scale  on  the  simultaneous 
deposition  of  copper  and  zinc  from  a  solution  of  their  sulphates,  and  a 
product  resembling  yellow  brass  was  obtained.  Better  results  were 
obtained  with  a  cyanide  solution,  a  copper  anode  being  used  on  the 
low  voltage  side  and  a  zinc  anode  on  the  high  voltage  side,  and  it  was 
found  that  the  colour  of  the  brass  could  be  easily  regulated  by  varying 
the  voltage  on  either  side.  E.  G. 

Effect  of  Membranes  in  Liquid  Chains.  M.  Chanoz  ( Compt . 
rend.,  1905,  141,  184 — 185). — In  the  chain 

Zn  |  ZnS04  |  Na,S04  |  H20  |  Na2S04  |  ZnS04  |  Zn 
with  symmetrical  concentrations,  one  Na2S04  |  H20  contact  is  made 
by  means  of  a  membrane  of  animal  parchment,  when  an  E.M.F.  is 
produced,  and  the  Na2S04  becomes  negative.  The  difference  of 
potential  is  affected  by  the  relative  positions  of  the  solution  and  water 
and  other  causes  which  can  be  all  traced  to  diffusion  effects.  If  Nj  I  00 
H2S04  replaces  the  Na2S04,  the  difference  of  potential  is  in  the 
reverse  sense,  and  in  all  cases  it  varies  with  the  nature  of  the 
membrane.  L.  M.  J. 

Determination  of  Melting  Point.  Anton  Landsiedl  {Chem.  Zeit ., 
1905,  29,  765 — 766). — The  author  describes  an  apparatus  for  the 
determination  of  melting  points.  The  thermometer  is  fixed  in  a  tube 
by  a  cork  through  which  passes  also  a  long  capillary  lying  close  to  the 
stem  of  the  thermometer,  and  having  a  constriction  opposite  the  bulb 
of  the  latter.  Through  this  permanent  capillary  the  successive 
melting-point  tubes  may  be  slipped  down  until  they  lie  close  to  the 
bulb  of  the  thermometer.  The  tube  containing  the  thermometer  and 
capillary  is  immersed  for  a  considerable  portion  of  its  length  in 
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sulphuric  acid,  so  that  the  melting  points  determined  are  to  be 
regarded  as  corrected.  The  tube  containing  the  sulphuric  acid  is 
protected  by  gauze,  asbestos  paper,  and  a  glass  cylinder,  so  that  the 
loss  of  heat  to  the  air  is  a  minimum,  and  melting  points  up  to  310° 
can  be  determined  without  trouble.  J.  C.  P. 

New  Apparatus  for  the  Determination  of  Melting  Points. 

Maurice  de  Thierry  (Arch.  Sci.  phys.  nat.,  1905,  [iv],20,  59 — 61). — - 
The  author  describes  a  form  of  apparatus  in  which  the  solid  is  placed 
between  two  contact  poles  in  an  electric  circuit,  which  form  contact 
when  the  solid  melts.  If  the  substance  is  itself  a  conductor,  it  is  en¬ 
closed  in  a  small,  thin  glass  tube  with  a  pointed  end,  and  forms  the  upper 
contact  pole  ;  owing  to  the  restriction  at  the  end,  no  contact  is  made 
until  the  solid  melts.  L.  M.  J. 

Melting  Point  of  Gold  and  Expansion  of  some  Gases  at  High 
Temperatures.  I.  Adrien  Jacquerod  and  F.  Louis  Perrot  (Arch. 
Sci.  phys.  nat.,  1905,  [ i v ],  20,  28 — 58). — The  present  paper  contains 
chiefly  the  account  of  the  apparatus  and  method  of  procedure.  The 
gold  is  in  the  form  of  a  thin  wire,  which  forms  part  of  an  electric 
circuit  that  is  broken  when  the  wire  melts.  It  is  heated  in  a 
platinum  resistance  furnace  about  300  mm.  long  and  50  mm.  in 
diameter,  58  turns  of  platinum  wire,  0*7  mm.  in  diameter,  being 
employed.  The  gas  thermometer  is  constructed  of  fused  silica, 
which  possesses  many  advantages  over  platinum-iridium  (Holborn  and 
Day,  Abstr.,  1901,  ii,  84),  notably  an  extremely  low  coefficient  of 
expansion  (0*00000162),  which  is  very  constant  up  to  1000°.  To  test 
the  apparatus  and  thermometer,  the  boiling  point  of  naphthalene  was 
determined,  the  thermometer  being  filled  with  hydrogen;  the  value 
found  was  2 15*8°,  agreeing  well  with  the  previous  determination,  2 15  *64°. 
To  determine  the  variation  of  temperature  in  different  parts  of  the 
furnace,  the  apparent  melting  point  of  a  gold  wire  placed  in  different 
parts  was  determined.  Within  the  distance  over  which  the  ther¬ 
mometer  bulb  extended,  the  differences  from  the  value  at  the  middle 
point  (1066*9°)  only  reached  1*8°;  near  the  end  of  the  furnace,  the 
difference  reached  8°.  L.  M.  J. 

State  of  Matter  in  the  Neighbourhood  of  the  Critical  Point. 

Gabriel  Bertrand  and  Jean  Lecarme  (Compt.  rend.,  1905,  141, 
320 — 323). — When  a  closed  tube,  freed  from  air  and  containing  less 
than  one-third  of  its  volume  of  a  solution  of  alizarin  in  alcohol,  is 
heated,  the  solvent  volatilises  completely  below  the  critical  point, 
leaving  the  alizarin  as  a  solid  deposit.  When  a  tube  containing  more 
than  one-third  of  its  volume  of  this  solution  is  heated,  the  meniscus 
disappears  at  a  temperature  a  little  higher  than  the  critical  point  of 
the  solvent,  the  tube  becomes  filled  with  a  fluid  showing  striae,  and  the 
dye  gradually  diffuses  uniformly  throughout  the  fluid,  and  this  condition 
continues  even  if  the  temperature  be  raised  20°  above  the  critical 
point. 

A  solution  of  potassium  dichromate  in  water  behaves  similarly,  but 


628 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


the  phenomenon  is  more  difficult  to  exhibit  in  this  case  because  of  the 
fracture  of  the  tubes  as  a  result  of  the  high  pressure  developed. 

These  observations  afford  further  evidence  in  favour  of  the  view  taken 
by  Ramsay  (Abstr.,  1881,  971  ;  1882,  136,  267  ;  Jamin,  ibid.,  1883, 
898  ;  Cailletet  and  Colardeau,  ibid.,  1891,  779),  that  a  substance  exists 
simultaneously  in  the  gaseous  and  liquid  states  at  its  critical  point, 
and  even  at  temperatures  slightly  above  this  (compare  Andrews,  Trans., 
1870,  23,  74).  T.  A.  H. 

State  of  Matter  in  the  Neighbourhood  of  the  Critical  Point. 

C.  Ravf.au  ( Compt .  rend.,  1905,  141,  348 — 349). — The  author  is  of 
opinion  that  Bertrand  and  Lecarme  (preceding  abstract)  are  not 
justified  in  assuming  that  because  the  vapour  of  alcohol  at  a  tempera¬ 
ture  below  the  critical  point  does  not  dissolve  alizarin,  it  does  not  do  so 
at  or  just  above  the  critical  point,  since,  as  is  well  known,  there  is  a 
rapid  change  in  the  properties  of  fluids  in  the  immediate  neighbourhood 
of  the  critical  state.  T.  A.  H. 

Parr’s  Method  for  Estimating  the  Heat  of  Combustion. 

Georg  Lunge  and  Hermann  Grossmann  (Zeit.  angew.  CJiem.,  1905,  18, 
1249 — 1253). — Parr’s  method  for  determining  the  heat  of  combustion 
of  coal  is  suitable  for  ordinary  coals,  but  unsuitable  for  brown  coals. 
A  finely  powdered  mixture  of  0*5  gram  of  coal,  0*5  gram  of  tartaric 
acid,  and  10  grams  of  sodium  peroxide  of  good  quality  is  used  for  the 
estimation.  A.  McK. 

Thermochemistry  of  Phenylhydrazones.  Ph.  Landrieu 
(Compt.  rend.,  1905,  141,  358—361). — The  amounts  of  heat  developed 
in  the  formation  of  phenylhydrazones  in  aqueous,  alcoholic,  or  ethereal 
solution,  as  was  most  convenient,  were  determined  experimentally, 
and,  using  existing  data  as  to  heats  of  formation  of  the  various  ketones 
and  aldehydes  and  of  phenylhydrazine,  the  heats  of  formation  of  the 
phenylhydrazones  were  calculated  and  compared  with  those  deduced 
from  the  heats  of  combustion  of  the  phenylhydrazones  as  determined 
in  the  calorimetric  bomb.  The  results  obtained  for  the  phenyl¬ 
hydrazones  of  the  following  compounds  by  the  two  methods  were 
respectively  as  follows  :  acetone,  45*9  and  44*9  Cal.  ;  acetaldehyde, 
40  0  and  39*1  Cal.  ;  benzaldehyde,  11*6  and  101  Cal.  ;  furfuraldehyde, 
36*1  and  34*0  Cal.  ;  salicylaldehyde,  43*6  and  41*7  Cal. ;  and  anis- 
aldehyde,  38*5  and  35*1  Cal.  The  reactions  of  benzophenone  and 
acetophenone  with  phenylhydrazine  do  not  take  place  quickly  enough 
to  be  suitable  for  calorimetric  measurement.  The  heats  of  formation 
of  the  phenylhydrazones  of  these  two  ketones  were  therefore  deduced 
from  their  heats  of  combustion  only,  the  results  obtained  being 
-  10*1  Cal.  and  19*4  Cal  respectively. 

The  amount  of  heat  developed  in  the  action  of  phenylhydrazine  on 
aldehydes  or  ketones  is,  as  a  rule,  from  12  to  16  Cal.,  and  is  slightly 
greater  than  that  (10  to  13  Cal.)  developed  in  the  action  of  hydroxyl- 
amine  on  these  substances  (this  vol.,  ii,  301).  T.  A.  H. 
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Dissociation  of  Carbon  Dioxide.  Walther  Nernst  and 
H.  von  Wartenberg  ( Chem .  Centr .,  1905,  ii,  314  ;  from  Nachr.  k.  Ges. 
Wt88.  Gottingen ,  1905,  64 — 74). — The  apparatus  and  methods  used  in 
investigating  the  dissociation  of  carbon  dioxide  resemble  those  pre¬ 
viously  employed  in  the  case  of  water  vapour  ( Nachr .  k.  Ges.  Wiss. 
Gottingen ,  1905,  35 — 45).  The  results  of  the  experiments  show  that 
the  catalytic  action  of  the  capillary  tube  through  which  the  gases 
escape  varies  very  greatly  with  different  tubes.  The  range  of  tempera¬ 
ture  in  which  the  dissociation  is  sufficiently  great  and  the  reaction 
velocity  of  the  capillary  sufficiently  small  is  limited.  The  capillary 
tube  must  therefore  be  narrow.  Since  moisture  also  acts  as  a  cata¬ 
lytic  agent,  the  gas  requires  to  be  carefully  dried.  The  results  are 
arranged  in  a  table  in  the  original  paper,  and  are  also  shown  graphi¬ 
cally  by  means  of  two  curves.  The  initial  portion  of  the  upper  curve, 
which  corresponds  with  the  formation  of  carbon  dioxide,  appears  to 
represent  a  termolecular  reaction.  It  is  found,  however,  that  the 
data  are  affected  by  a  unimolecular  reaction.  The  lower  curve,  which 
represents  a  bimolecular  reaction,  is  also  affected  by  the  unimolecular 
reaction,  especially  in  the  neighbourhood  of  the  equilibrium  point.  The 
equilibrium  value  x0 ,  when  the  combination  of  carbon  monoxide  with 
oxygen  is  regarded  as  unipolar,  is  0*029.  The  value  of  x  at  1300°, 
calculated  from  Hahn’s  data,  is  0  00419  per  cent.;  thermodynamical 
calculations  give  0*00400  at  1300°,  0  0138  at  1400°,  and  0*032  at  1478°. 

E.  W.  W. 

Apparatus  for  Measuring  the  Absolute  Coefficient  of  In¬ 
ternal  Friction  of  Gases.  Silvio  Chella  (Atti  R.  Accad .  Lincei , 
1905,  [v],  14,  ii,  23 — 30). — Coulomb’s  method  for  the  absolute 
measurement  of  the  coefficient  of  internal  friction  of  gases  presents 
great  difficulty  when  the  influence  of  the  rim  of  the  oscillating  disc  is 
to  be  taken  accurately  into  account.  For  the  purpose  of  overcoming 
this  disadvantage,  the  author  has  devised  an  apparatus  in  which  the 
disc  is  replaced  by  a  cylindrical  bell ;  by  varying  the  density  of  the 
latter,  it  is  possible  to  keep  the  diameter  constant  whilst  the  weight 
and  moment  of  inertia  change.  The  apparatus  is  described  and 
depicted,  and  the  corresponding  formula  for  the  coefficient  derived. 

T.  H.  P. 

Nature  of  Osmotic  Pressure.  Angelo  Batelli  and  Annibale 
Stefanini  ( Atti  R .  Accad.  Lincei ,  1905,  [v],  14,  ii,  3 — 14). — The 
authors  bring  forward  a  modification  of  Traube’s  theory  of  osmotic 
pressure,  according  to  which  osmotic  phenomena  are  always  deter¬ 
mined  by  the  difference  between  the  surface  tensions  of  the  two 
liquids,  but  the  direction  of  osmosis  is  always  that  tending  to  equalise 
the  surface  tensions  on  the  two  sides  of  the  diaphragm.  With  water 
and  alcohol,  for  example,  if  the  diaphragm  is  impermeable  to  alcohol, 
the  water  alone  passes  through  ;  whilst  if  it  is  permeable  to  both 
liquids,  flow  takes  place  in  both  directions.  In  the  latter  case,  that 
direction  of  flow  is  favoured  with  which  the  change  of  surface  tension 
is  relatively  the  greater.  Solutions  having  equal  surface  tensions, 
although  not  equimolecular,  are  always  in  osmotic  equilibrium.  It 
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is  hence  improbable  that  osmotic  pressure  is  of  a  purely  kinetic  nature, 
as  van’t  Hoff’s  theory  supposes. 

Nernst’s  derivation  of  formulae  for  E.M.F \  from  osmotic  pressure  is 
no  proof  of  the  validity  of  the  osmotic  theory,  since  it  has  been  shown 
by  Helmholtz  that  the  formulae  can  be  arrived  at  in  quite  another  way. 

T.  H.  P. 

Velocity  of  Crystallisation  of  Supersaturated  Solutions. 

Ch.  Leenhardt  ( Compt .  rend.y  1905,  141,  188 — 189). — The  author  has 
obtained  in  the  case  of  the  crystallisation  of  supersaturated  solutions 
results  similar  to  those  obtained  by  Tammann  for  supercooled  liquids. 
Thus,  in  the  case  of  sodium  acetate,  which  melts  in  its  water  of  crys¬ 
tallisation  at  58°,  the  velocity  of  crystallisation  increases  to  about  25°, 
after  which  it  remains  constant  to  about  —  20°,  falling  very  rapidly 
below  this  temperature  to  become  inappreciable  at  about  —  40°.  In  the 
case  of  sodium  thiosulphate,  the  effect  of  addition  of  the  anhydrous 
salt  was  also  studied,  the  results  being  stated  to  prove  that  the 
diminution  of  the  velocity  is  proportional  to  the  square  root  of  the 
quantity  of  anhydrous  salt.  L.  M. 

Catalytic  Ester  Exchanges.  I.  Contribution  to  the  Theory 
of  Saponification.  Robert  Kremann  ( Monaish .,  1905,  26,  783 — 822. 
Compare  this  vol.,  ii,  307  ;  Skraup,  Abstr.,  1894,  i,  15  ;  Skraup  and 
Fortner,  Abstr.,  1894,  i,  404). — In  alcoholic  solution  at  60°,  ethyl 
mucate  is  completely  hydrolysed  in  2 — 3  minutes  by  a  slight  excess  of 
0*2 N  alcoholic  sodium  hydroxide.  If  an  alcoholic  solution  of  tetra- 
acetylmucic  acid  is  treated  with  10  per  cent,  less  alcoholic  sodium 
hydroxide  than  is  necessary  for  complete  hydrolysis  and  neutralisation 
of  the  carboxyl  groups,  it  immediately  yields  sodium  mucate,  and 
78  per  cent,  of  the  acetyl  present  is  converted  into  ethyl  acetate,  the 
hydrolysis  of  which  by  the  remaining  alcoholic  sodium  hydroxide  takes 
place  only  extremely  slowly.  With  the  amount  of  sodium  hydroxide 
necessary  for  complete  hydrolysis  in  alcoholic  solution,  ethyl  tetra- 
acetylmucate  yields  about  65  per  cent,  of  its  acetyl  as  ethyl  acetate. 
The  yield  of  ethyl  acetate  from  tetra-acetylmucic  acid  decreases  rapidly 
with  diminution  of  the  amount  of  sodium  hydroxide ;  with  ethyl  tetra- 
acetylmucate,  the  decrease  is  not  so  rapid.  The  formation  of  ethyl 
acetate  must  be  due  to  instantaneous  splitting  off  of  the  acetyl  groups 
without  consumption  of  sodium  hydroxide.  The  reaction  with  ethyl 
tetra-acetylmucate  is  complicated  by  the  formation  of  by-products,  due 
probably  to  intermediate  lactone  formation,  which  takes  place  to  a 
small  extent  if  the  hydrolysis  is  carried  out  at  higher  temperatures  and 
in  more  dilute  solutions. 

A  similar  formation  of  ethyl  or  methyl  acetate  takes  place  when  the 
acetates  of  polyhydric  or  of  higher  molecular  monohydric  alcohols, 
such  as  amyl  acetate,  are  treated  with  sodium  hydroxide  in  ethyl-  or 
methyl-alcoholic  solution.  In  alcoholic  solution  at  60°,  with  5,  3,  and 
7  per  cent,  of  the  respective  amounts  of  sodium  hydroxide  necessary 
for  complete  hydrolysis,  glycol  diacetate,  triacetin,  and  mannitol  hexa* 
acetate  yield  immediately  93,  86,  and  88  per  cent,  of  the  theoretical 
amounts  of  ethyl  acetate.  The  yield  of  ethyl  acetate  is  not  increased 


GENERAL  AND  PHYSICAL  CHEMISTRY. 


631 


by  the  addition  of  larger  amounts  up  to  94  per  cent,  of  the  theoretical 
quantity  of  sodium  hydroxide,  and  the  reaction  will  take  place  with  as 
little  as  1  per  cent,  of  sodium  hydroxide,  but  in  that  case  the  maximum 
yield  of  ethyl  acetate  is  obtained  only  after  some  minutes.  The  rate 
of  formation  of  ethyl  acetate  from  triacetin,  as  deter  mined  in  a  series 
of  experiments  in  alcoholic  solution  at  25°,  and  with  0’29,  0-58,  1*46, 
and  2  91  per  cent,  of  the  theoretical  amount  of  sodium  hydroxide, 
was  found  to  vary  with,  but  not  strictly  in  proportion  to,  the  percentage 
of  sodium  hydroxide  present. 

The  formation  of  methyl  acetate  from  triacetin  in  the  presence  of 
sodium  hydroxide  in  methyl-alcoholic  solution  is  more  rapid  than  that 
of  ethyl  acetate  in  ethyl-alcoholic  solution ;  further,  ethyl  acetate 
is  formed  more  rapidly  from  glycol  diacetate  than  from  triacetin. 
Ethyl  acetate  and  glycol  are  formed  from  glycol  diacetate  and  ethyl 
alcohol,  even  in  absence  of  sodium  hydroxide. 

The  author  considers  that  these  “  ester  exchanges  ”  are  due  to  the 
formation  of  an  equilibrium  between  the  acetate  dissolved  and  the 
acetate  of  the  alcohol  functioning  as  the  solvent ;  this  takes  place 
extremely  slowly  owing  to  the  small  concentration  of  the  ions  (compare 
Euler,  Abstr,,  1901,  ii,  376),  but  is  greatly  accelerated  by  the  addition 
of  the  more  strongly  dissociating  sodium  alkoxide.  G.  Y. 

New  Form  of  Pyknometer.  R.  Y.  Stanford  (Phil.  Mag.,  1905, 
[vi],  10,  269 — -270). — The  pyknometer  is  bottle-shaped,  the  neck 
terminating  in  a  short  vertical  capillary.  The  second  capillary  is 
sealed  into  the  body  of  the  pyknometer  a  short  distance  below  the 
neck,  and  for  the  greater  part  of  its  length  is  horizontal  ;  near  its 
extremity,  however,  the  capillary  is  bent  at  right  angles,  so  that  the 
top  is  vertical.  By  means  of  a  small  plunger,  which  can  be  connected 
to  the  longer  capillary  by  means  of  india-rubber  tubing,  the  liquid 
meniscus  can  be  brought  to  a  mark  on  the  horizontal  portion  of  the 
tube.  The  pyknometer  rests  without  support  on  a  stand  in  the  thermo¬ 
stat,  and  wire  suspension  is  dispensed  with.  H.  M.  D. 

New  Fractionating  Tap.  A.  von  Bartal  (Chem.  Zeit .,  1905,  29, 
786 — 787). — The  tap  has  four  horizontal  tubes  radiating  from  it,  three 
of  which,  B ,  C,  D,  are  at  a  lower  level  than  the  remaining  one,  A.  The 
stopper  has  a  horizontal  groove  cut  completely  round  it  at  the  level  of 
the  tube  A  ;  from  the  horizontal  groove,  a  small  vertical  one  is  cut 
extending  to  the  level  of  the  other  three  tubes.  By  a  slight  turn  of 
the  stopper  the  tube  A  can  be  put  successively  into  connection  with 
either  of  the  tubes  B ,  G ,  or  D ,  or  can  be  completely  shut  off  from  them 
all.  P.  H. 

Tap  for  Use  with  Alkaline  Liquids.  Lassar-Cohn  (Chem. 
Zeit.,  1905,  29,  901 — 902). — The  body  and  side-tubes  of  the  tap  are 
constructed  of  glass,  whilst  the  stopper  is  made  of  phosphor-bronze; 
between  the  metallic  stopper  and  the  glass  body  is  inserted  a  layer  of 
rubber.  P.  H. 
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Condensers  with  Ball  Mouth-piece.  Fritz  Hinden  ( Chem . 
Zeit.,  1905 ,29, 809 — 810). — A  conically  elongated  ball  mouth-piece  takes 
the  place  of  the  usual  cork.  It  may  be  placed  on  various  distilling 
flasks  and  even  on  suitable  beakers.  A  number  of  illustrations  are 
given.  It  is  shown  that  the  joint  so  formed  is  sufficiently  tight  for 
practical  purposes.  L.  de  K. 
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Chemical  Oxydases.  G.  Baudran  ( Compt .  rend.,  1905,  141, 
330 — 331.  Compare  this  vol.,  ii,  407). — Chlorine,  bromine,  iodine, 
and  iodine  trichloride  each  give  a  red  colour  even  in  very  dilute 
aqueous  solutions  with  “  guaiacol  water  ”  (Bertrand’s  reagent).  They 
likewise  destroy  the  toxicity  of  alkaloids  and  toxins.  The  alkali  and 
alkaline  earth  salts  of  the  halogen  acids  are  also  active,  the  latter 
being  slightly  the  more  powerful.  These  actions  are  inhibited  by  the 
presence  of  phenol.  T.  A.  H. 

Methods  employed  in  Preparing  the  Tables  of  Specific 
Gravity  of  Sulphuric,  Nitric,  and  Hydrochloric  Acids  and 
Ammonia.  W.  C.  Ferguson  ( J .  JSoc.  Chem.  Ind.y  1905,  24, 
781 — 790). — The  tables  have  been  based  on  C.P.  compounds.  All 
specific  gravity  determinations  were  taken  at  60°  F.  compared  with 
water  at  60°  F.  The  thermometer  employed  was  readable  to  1/18°  F., 
and  was  frequently  checked  against  a  standard  thermometer  ;  the 
accuracy  of  balance  and  weights  was  also  systematically  checked 
against  standard  weights.  The  effect  due  to  expansion  of  the 
pyknometer  was  found  to  be  so  small  as  to  be  negligible.  The  strength 
of  the  standard  sulphuric  acid  was  determined  by  titration  against 
standard  solutions  of  sodium  carbonate  (prepared  by  heating  to 
572°  F.and  by  igniting  to  constant  weight),  ammonium  sulphate,  100  per 
cent,  sulphuric  acid  (prepared  by  crystallisation),  sulphuric  anhydride, 
and  sulphanilic  acid  ;  the  results  obtained  varied  between  the  limits 
97  40  and  97*415  per  cent.,  leaving  out  of  account  one  value  of  97*34. 
The  caustic  soda  solution  was  prepared  from  C.P.  caustic  soda  purified 
by  baryta,  and  was  titrated  against  the  acid,  using  methyl-orange  as 
indicator,  the  same  substance  being  employed  as  indicator  in  titrating 
the  nitric  and  hydrochloric  acids  as  well  as  the  ammonia.  The  nitric 
acid  the  constants  of  which  were  to  be  determined  was  free  from 
nitrous  and  hydrochloric  acids,  and  the  hydrochloric  acid  contained  only 
traces  of  impurities  which  would  affect  the  determinations  less  than 
the  errors  of  manipulation.  The  ammonia  was  prepared  from  C.P. 
ammonia  by  distilling  it  with  lime  into  distilled  water.  The  sul¬ 
phuric  acid  used  had  sp.  gr.  1*84;  it  was  free  from  hydrochloric  and 
nitric  acids  and  ammonium  salts.  For  further  details  of  the  methods 
employed,  as  well  as  for  the  tables  of  numerical  results,  reference  should 
be  made  to  the  original  paper.  P.  H. 
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Phosphorus  Subiodide  and  the  Bole  of  this  Substance  in  the 
Allotropic  Transformation  of  Phosphorus.  B.  Boulouch  ( Compt . 
rend.,  1905,  141,  256 — 258). — When  dry  iodine  is  added  to  a  solution 
of  phosphorus  in  dry  carbon  disulphide  in  quantity  less  than  is  neces¬ 
sary  to  convert  the  phosphorus  into  the  di-iodide,  and  the  mixture  is 
exposed  to  sunlight,  phosphorus  subiodide ,  P4I,  separates.  This  is  an 
amorphous,  red  powder,  it  decomposes  without  melting,  forming 
phosphorus  di-iodide  (which  dissociates)  and  phosphorus  vapour,  and  is 
only  slowly  attacked  by  water.  Dilute  nitric  acid  attacks  the  sub¬ 
iodide  vigorously,  liberating  iodine,  and  with  concentrated  nitric  acid 
it  inflames.  Concentrated  solutions  of  the  alkali  hydroxides  dissolve  it, 
liberating  hydrogen  phosphide,  and  dilute  solutions  of  the  alkali  hydr¬ 
oxides  or  carbonates  convert  it  into  “  Leverrier’s  suboxide,”  P4OH 
(compare  Gautier,  this  Journal,  1873,  352).  Phosphorus  subiodide  dis¬ 
solves  in  solutions  of  iodine  forming  phosphorus  di-iodide  or  tri-iodide; 
this  reaction  serves  to  distinguish  it  from  red  phosphorus. 

The  catalytic  conversion  of  yellow  into  red  phosphorus  by  the 
agency  of  iodine  is  explained  by  assuming  that  phosphorus  di-iodide 
is  first  formed,  and  this,  in  contact  with  excess  of  phosphorus,  is  con¬ 
verted  into  phosphorus  subiodide,  which  at  temperatures  above  160° 
undergoes  a  series  of  decompositions  resulting  in  the  formation  of 
phosphorus  di-iodide,  which  immediately  dissociates,  and  red  phos¬ 
phorus.  This  explanation  of  the  allotropic  transformation  is  similar 
to  that  proposed  by  Brodie  (this  Journal,  1852,  5,  289),  and  regarded 
as  unacceptable  by  Hit  tor  f.  T.  A.  H. 

Preparation  of  Vitreous  Arsenious  Oxide.  Lorenz  Souheur 
(D.B.-P.  159541). — Arsenious  oxide  is  usually  converted  into  the 
vitreous  form  by  distillation  or  by  fusion  under  pressure.  It  is  found 
that  the  application  of  pressure  alone  is  sufficient  to  effect  the  con¬ 
version,  which  is  accelerated  by  heating  to  a  temperature  below  the 
melting  point.  Thus  a  pressure  of  2500  kilograms  per  sq.  cm. 
converts  arsenious  acid  at  150°  completely  into  the  vitreous 
modification.  C.  H.  D. 

Influence  of  Water  Vapour  on  the  Reduction  of  Carbon 
Dioxide  by  Carbon.  Octave  Boudouard  {Compt.  rend.,  1905,  141, 
252 — 253.  Compare  this  vol.,  ii,  91). — “Dry”  and  “moist”  carbon 
dioxide  were  passed  over  purified  wood  charcoal  contained  in  a 
porcelain  tube  heated  at  temperatures  varying  from  650°  to  1000°. 
At  800°,  the  reduction  of  carbon  dioxide  took  place  more  rapidly  in 
the  moist  than  in  the  dry  mixture,  but  the  difference  rapidly  dis¬ 
appeared  as  the  temperature  was  increased,  and  at  1000°  the  rapidity 
of  action  was  the  same  whether  the  gas  was  dry  or  moist.  The  rate 
at  which  the  current  of  gas  was  passed  had  little  influence  on  the 
action.  These  observations  indicate  that  the  greater  rapidity  of 
reaction  which  attends  the  use  of  dry  air  in  the  blast  furnace  is  the 
direct  result  of  the  difference  in  hygrometric  state,  and  is  not  due  to 
the  dryness  of  the  air  favouring  the  formation  of  carbon  monoxide. 

T.  A.  H. 
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Causticising  [of  Potassium  Carbonate].  Guido  Bodlander  and 
R.  Lucas  ( Zeit .  angew.  Chem 1905,  18,  1137 — 1141). — The  action 
K2C03  +  Ca(0H)2  =  CaC034-2K0H  is  reversible;  the  action  for 
technical  purposes  is  more  complete  when,  carried  out  in  dilute  solution, 
although  the  necessity  of  the  subsequent  concentration  involves  an 
expenditure  of  heat. 

The  solubility  of  lime  in  solutions  of  sodium  hydroxide  of  varying 
concentrations  was  estimated  at  50°.  The  ratio  (0H)2/C03  was  de¬ 
termined  with  solutions  of  lime  in  a  mixture  of  potassium  hydroxide 
and  potassium  carbonate  of  varying  concentrations  at  18°  and  at  25° 
respectively.  Determinations  of  the  ratio  (0H)2/C03  are  also  quoted 
where  barium  hydroxide  and  strontium  hydroxide  respectively  were 
substituted  for  lime.  A.  McK. 

Preparation  of  Double  Silicates  of  Potassium  with  other 
Bases.  Andre  G.  Duboin  ( Compt .  rend 1905,  141,  254 — 256. 
Compare  Abstr.,  1895,  ii,  351  and  1897,  ii,  96). — When  silica  is  pro¬ 
jected  into  melted  potassium  fluoride  contained  in  a  platinum  crucible, 
and  to  this  molten  liquid  precipitated  zinc  oxide  is  added,  and  the 
mass  produced  on  cooling  is  re-melted  with  the  addition  of  potassium 
chloride,  and  maintained  in  a  molten  condition  for  72  hours,  two 
potassium  zinc  silicates  are  formed,  which  may  be  separated  by  washing 
with  a  heavy  liquid  prepared  by  dissolving  mercuric  iodide  in  solution 
of  lithium  or  sodium  iodide  in  water  (this  vol.,  ii,  637).  One  of 
these  silicates  forms  small,  prismatic  crystals,  has  a  sp.  gr.  3 ‘68  at  0°, 
and  the  composition  represented  by  the  formula  K20,6Zn0,4Si02 ;  the 
other  occurs  in  large,  prismatic  crystals,  has  a  sp.  gr.  2*96  at  0°,  and 
the  composition  represented  by  the  formula  8K20,9Zn0,17Si02.  Both 
are  readily  decomposed  by  hydrochloric  acid.  These  silicates  are  not 
analogous  in  constitution  with  the  potassium  magnesium  silicates 
similarly  produced  ( loc .  cit.).  T.  A.  H. 

Crystallisation  of  Sodium  Iodide  from  Alcohols.  Morris 
Loeb  ( J Amer.  Chem .  Soc.,  1905,  27,  1019 — 1020). —  Sodium  iodide 
separates  from  methyl  alcohol  in  plates  or  needles  having  the  compo¬ 
sition  NaI,3CH3«OH,  whilst  from  ethyl  alcohol  it  crystallises  as 
NaI,02H5-0H.  w-Propyl  alcohol  dissolves  about  one-third  of  its 
weight  of  sodium  iodide,  and  the  solution  deposits  crystals  of  the 
composition  bNal^CgHyOH.  Potassium  iodide  separates  from  an 
alcoholic  solution  in  crystals  which  do  not  contain  any  of  the  solvent. 

E.  G. 

Compounds  of  Sodium  with  Zinc.  C.  H.  Mathewson  (Zeit. 
anorg.  Chem.y  1905,  46,  94 — 112). — A  complete  fusion  diagram  has 
been  constructed  according  to  Tammann's  methods.  The  melting- 
point  curve  consists  of  six  branches ;  there  are  two  well-marked 
maxima  at  477°  and  27*92  per  cent,  of  sodium,  and  576°  and  16*23  per 
cent,  of  sodium  respectively.  Five  distinct  compounds  of  zinc  and 
sodium  exist,  namely  *.  ( l).Na4Sn,  which  at  405°  undergoes  transformation 
according  to  the  equation  Na4Sn  ^  0*091  Na2Sn  +  fused  alloy  (3*82  mols. 
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Na  +  0‘91  mol.  Sn).  (2)  Na2Sn,  with  a  melting  point  of  477°.  (3) 
Na4Sn3 ;  it  is  the  hardest  and  most  brittle  of  the  five  compounds.  At 
478°,  it  melts  with  transformation  according  to  the  equation 
Na4Sn3  ^  0*375  NaSn  4-  fused  alloy  (3*62  mols.  Na  +  2*62  mols.  Sn). 
It  occurs  in  two  crystalline  modifications,  a  and  j3 ;  the  transforma¬ 
tion  of  the  /3-  into  the  a-crystals  is  attended  by  considerable  increase 
of  volume.  (4)  NaSn,  with  a  melting  point  of  576°;  at  483°,  it 
undergoes  a  polymorphous  transformation.  (5)  NaSn2  ;  it  is  the 
softest  and  toughest  of  the  five  compounds,  and,  like  NaSn,  has  the 
appearance  of  tin.  At  305°,  it  undergoes  transformation  in  accordance 
with  the  equation  NaSn2  0*667  NaSn  +  fused  alloy  (0*333  mol.  Na  -f 
1*333  mols.  Sn).  The  easy  oxidation  of  the  alloys  prevented  their 
examination  under  the  microscope.  A  freshly  cut  surface  of  Na4Sn 
or  Na2Sn  soon  becomes  covered  in  the  air  with  a  bronze  film,  but 
under  vaseline  the  surface  of  the  former  resembles  that  of  tin,  whilst 
the  latter  is  steel-blue.  Na4Sn3  shows  a  pale  blue  colour  on  a  fresh 
surface  ;  no  film  colour  appears  on  oxidation.  D.  H.  J. 

Silver-aluminium  Alloys.  G.  I.  Petrenko  ( Zeit .  anorg.  Chem ., 
1905,  40,  49 — 59), — From  the  complete  fusion  diagram  constructed 
by  Tammann’s  method,  it  is  clear  that  two  distinct  compounds  of 
aluminium  and  silver  exist,  namely,  AlAg2  and  AlAg3.  The  melting- 
point  curve  falls  from  the  melting  point  of  aluminium  to  the  eutectic 
point  at  567°,  then  rises  to  the  melting  point  of  silver  *  on  the  rising 
point  of  the  curve  are  two  breaks,  at  721°  and  11*15  per  cent.  Al, 
771°  and  7*72  per  cent.  Al  respectively,  corresponding  with  the  two 
compounds  mentioned.  Both  compounds  exist  in  two  polymorphous 
forms. 

The  alloys  with  from  7*72  to  11*3  per  cent,  of  aluminium  take  a 
good  polish  ;  those  with  from  0  to  7*72  per  cent,  of  Al  are  quite  stable 
in  the  air.  D.  H.  J. 

Calcium  Chloroborates.  Leon  Ouvrard  ( Compt .  rend.,  1905, 
141,  351 — 354.  Compare  Bousseau  and  Allaire,  Abstr.,  1893,  ii, 
468,  518;  1894,  ii,  413,  447  ;  and  Ouvrard,  1900,  ii,  206,  207;  1901, 
ii,  158). — The  following  salts  are  prepared  by  fusing  together  boric 
anhydride  and  calcium  chloride  in  various  proportions,  given  in  detail 
in  the  original,  with  or  without  the  addition  of  lime. 

The  salt  3Ca0,CaCl2,5B203  crystallises  in  needles  or  prisms  show¬ 
ing  longitudinal  extinction,  is  scarcely  soluble  in  water  or  dilute 
acetic  acid,  but  readily  so  in  dilute  mineral  acids.  The  compound 
3Ca0,CaCl2,3B208  forms  arborescent  masses  of  granular  crystals, 
which  are  feebly  active  towards  polarised  light  and  are  rendered 
opaque  by  water.  There  is  simultaneously  formed  with  this  a 
calcium  borate  having  the  formula  2Ca0,B203,  crystallising  in  lamellae, 
which  are  very  active  towards  polarised  light  and  insoluble  in  water, 
but  soluble  in  dilute  acids. 

Le  Chatelier’s  calcium  chloroborate,  3Ca0,CaCl2,B203  (Abstr.,  1884, 
1261),  and  the  calcium  borate  having  the  formula  3CaO,B2Os  were 
also  prepared.  T.  A.  H. 
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Behaviour  of  Typical  Hydrated  Bromides  when  Heated  in 
an  Atmosphere  of  Hydrogen  Bromide.  J.  Lehn  Kreider 
(Amer.  J.  a Sci.,  1905,  [iv],  20,  97 — 106). — The  hydrated  bromides  of 
barium,  magnesium,  and  aluminium  were  heated  at  different  tempera¬ 
tures  for  half  an  hour  in  a  current  of  dry  air  and  in  a  current  of 
hydrogen  bromide,  and  the  loss  of  water  and  of  hydrogen  bromide  was 
determined  in  each  case.  The  dehydration  of  barium  bromide, 
BaBr2,2H20,  at  70 — 160°  takes  place  without  any  appreciable  loss  of 
hydrogen  bromide,  whether  heated  in  air  or  in  a  current  of  hydrogen 
bromide,  and  the  rate  of  dehydration  is  approximately  the  same  in  the 
two  cases.  In  the  dehydration  of  magnesium  bromide,  MgBr2,6H20, 
approximately  a  third  of  the  water  may  be  removed  without  any 
considerable  loss  of  hydrogen  bromide.  From  this  point,  the  loss  of 
hydrogen  bromide,  when  the  salt  is  heated  in  air,  increases  with  the 
temperature  and  is  inhibited,  as  is  the  loss  of  water,  by  an  atmos¬ 
phere  of  hydrogen  bromide.  From  this,  the  conclusion  is  drawn  that  two 
molecules  of  water  bear  a  different  relationship  to  the  salt  from  the 
other  four  molecules.  Hydrated  aluminium  bromide,  AlBr3,6H20,  when 
heated  at  100 — 210°,  loses  water  and  hydrogen  bromide  simultaneously 
both  in  air  and  in  an  atmosphere  of  hydrogen  bromide,  but  the  loss  of 
water  as  well  as  of  hydrogen  bromide  is  retarded  in  the  latter  case. 
A  differentiation  of  the  water  molecules  in  aluminium  bromide  is, 
however,  not  indicated  by  the  experimental  data.  Formulae  for  the 
hydrates  in  accordance  with  Cushmann’s  hypothesis  of  inner  and 
outer  leakages  of  water  are  suggested  to  account  for  the  observed 
phenomena.  H.  M,  D. 

Magnalium  and  other  Light  Alloys.  Robert  E.  Barnett  (J.  Soc. 
Chem.  hid.,  1905,  24,  832 — 834). — Magnalium,  which  is  the  name 
given  to  an  alloy  of  aluminium  with  magnesium,  is  manufactured  in 
three  varieties,  X,  Y,  and  Z.  The  alloy  has  a  greater  tendency  to 
oxidation  when  hot  than  aluminium,  but  its  advantages  over  ihat 
metal  are  its  much  greater  tensile  strength,  and  the  fact  that  it  is 
much  better  adapted  to  turning,  &c.  The  following  analyses  were 
obtained  from  the  various  samples,  most  of  the  aluminium  hydroxide 
being  removed  by  digestion  with  sodium  hydroxide  before  proceeding 
to  the  separation  of  the  other  metals.  Alloy  X  contains  copper,  1*76; 
magnesium,  1*60;  nickel,  1*16  per  cent.,  and  antimony  and  iron  in 
smaller  quantities.  Alloy  Y,  which  appears  to  be  intermediate  in 
composition  between  X  and  Z  except  as  regards  nickel,  contains  copper, 
magnesium,  tin,  lead,  a  small  amount  of  iron,  and  a  doubtful  trace  of 
antimony.  Alloy  Z  (soft  sheet)  contains  tin,  3*15;  copper,  0*21; 
magnesium,  1*58;  lead,  0*72  per  cent.,  and  about  0*3  per  cent,  of 
iron.  Zisium,  sp.  gr.  2*95,  and  ziskon,  sp.  gr.  3*35,  are  two  silver- 
white  alloys  which  are  used  in  scientific  instrument  making.  Zisium 
is  essentially  aluminium  with  small  amounts  of  zinc,  tin,  copper,  and 
traces  of  antimony  and  bismuth.  Ziskon  is  a  zinc-aluminium  alloy, 
containing  25  per  cent,  of  the  former  metal.  P.  H. 

Alloys  of  Magnesium  with  Tin  and  Thallium.  Georg  Grube 
(Zeit.  anorg.  Chem.,  1905,  46,  76 — 93). — The  alloys  have  been  studied 
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by  the  fusion  method  of  Tammann,  and  the  results  have  been  con¬ 
firmed  by  microscopic  examination. 

I.  Magnesium-tin  Alloys. — The  melting-point  curve  falls  from  the 
melting  point  of  magnesium  to  a  eutectic  point  corresponding  with  the 
temperature  564*8°  and  39  per  cent,  of  tin;  it  then  rises  to  a  maximum 
point  at  783*4°  and  70*95  per  cent,  of  tin.  From  the  maximum  point, 
which  indicates  the  existence  of  the  definite  compound,  SnMg2,  it  falls 
to  a  second  eutectic  point  at  209*4°  and  97*5  per  cent,  of  tin,  and  finally 
rises  to  the  melting  point  of  tin.  SnMg2  is  formed  with  considerable 
development  of  heat  on  melting  together  its  constituents  in  hydrogen  at 
700 — 800°  ;  it  crystallises  well,  is  brittle,  and  easily  tarnishes  in  the 
air. 

II.  Magnesium-thallium  Alloys. — The  melting-point  curve  falls 

from  the  melting  point  of  magnesium  to  a  eutectic  point  correspond¬ 
ing  with  403*7°  and  72*5  per  cent,  of  thallium.  It  next  rises  to  a 
maximum  at  76  per  cent,  and  412*9°.  From  this  maximum  it  falls  to 
a  second  eutectic  point  at  392*9°  and  84*8  per  cent,  of  thallium,  and 
then  to  further  eutectic  points  at  355*4°  and  89  *3  per  cent,  of  thallium 
and  at  205*2°  and  97*1  per  cent,  of  thallium,  and  finally  rises  to  the 
meltiDg  point  of  thallium.  From  the  course  of  the  curve,  with  its 
sharp  maximum  and  two  concealed  maxima,  the  existence  of  three 
compounds  is  inferred,  namely,  Tl3Mg8,  TlMg3,  and  Tl2Mg8.  Tl3Mg8 
melts  at  412*9°  to  a  homogeneous  liquid.  TlMg2  undergoes  transforma¬ 
tion  at  392*9°  in  accordance  with  the  equation  TlMg2  0*0796 
Tl3Mgs  +  fused  alloy  (0*9204  T1  +  1*9204  Mg).  Tl2Mg3  has  a  transform¬ 
ation  point  at  355*4°  :  Tl2Mg3  ^  0*1194  TlMg2  + fused  alloy 
(1*8806  T1  +  2*8806  Mg).  Thallium-magnesium  alloys  blacken  in  the 
air  by  oxidation,  especially  in  presence  of  moisture.  D.  H.  J. 

Heavy  Liquids  containing  Alkali  Mercuric  Iodides. 

Andrei  G.  Duboin  ( Compt .  rend.,  1905,  141,  385 — 388). — These 
liquids  are  prepared  by  adding  mercuric  iodide  and  the  appropriate 
alkali  iodide  alternately  to  a  small  quantity  of  water  until  this  is 
saturated.  The  solution  of  potassium  mercuric  iodide  has  a  sp.  gr. 
3*196  at  22*9°  and  n—  1*730  at  26°;  that  of  sodium  mercuric  iodide 
has  sp.  gr.  3*46  at  26°  and  n  =  1*797  ;  that  of  lithium  mercuric  iodide 
a  sp.  gr.  3*28  at  25*6°  and  1*783,  and  the  preparation  of 

ammonium  mercuric  iodide  a  sp.  gr.  2*98  at  26°  and  n  —  1*527. 

These  liquids  are  sensitive  to  atmospheric  conditions.  Those  con¬ 
taining  sodium  or  lithium  give  a  precipitate  of  mercuric  iodide  with 
water,  but  are  soluble  in  alcohol.  The  ammonium  mercuric  iodide 
solution  deposits  crystals  having  the  composition  2NH4I,HgI2,H20. 
The  solutions  containing  ammonium  or  potassium  iodide  give  precipi¬ 
tates  with  the  other  two  solutions.  The  sodium  mercuric  iodide 
solution  is  soluble  in  a  variety  of  organic  solvents.  Cellulose  swells 
and  becomes  transparent  when  placed  in  this  liquid,  and  the  product, 
after  being  washed  with  a  solution  of  sodium  iodide  in  water,  dries  to 
a  horny  mass.  T.  A.  H. 

Different  States  of  Oxidation  of  Aluminium  Powder.  Emile 
Kohn-Abrest  {Compt.  rend.,  1905,  141,  323 — 324.  Compare  Abstr., 
1904,  ii,  261). — -When  aluminium  powder  is  heated  in  a  current  of  air, 
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it  begins  to  absorb  oxygen  at  400° ;  between  400°  and  625°,  the  rate 
of  absorption  increases  steadily  and  remains  constant  between  625° 
and  750°.  At  800°,  a  further  absorption  of  oxygen  commences,  which 
increases  as  the  temperature  is  raised  to  1000°,  and  then  remains 
constant  between  1000°  and  1200°. 

When  aluminium  powder  is  heated  during  one  hour  at  1000°  or  for 
the  same  period  at  temperatures  rising  from  500°  to  1050°,  59  per 
cent,  of  oxygen  is  absorbed,  and  no  further  absorption  of  oxygen 
occurs  when  the  heating  is  continued  for  another  two  hours  at  1000°, 
The  product  is  a  homogeneous  pearl-grey  powder,  which  decomposes 
hydrochloric  acid  with  effervescence. 

It  is  pointed  out  that  the  formation  of  a  suboxide  AlO  would 
require  the  absorption  of  nearly  59  per  cent,  of  oxygen.  The  results 
of  other  experiments,  to  be  described  later,  indicate  the  possible 
existence  of  oxides  of  the  formulae  A1403  and  A120  (compare  Pionchon, 
Abstr.,  1893,  ii,  572).  T.  A.  H. 

Mechanical  Properties  of  Iron  in  Isolated  Crystals.  Floris 
Osmond  and  Ch.  Fremont  ( Compt .  rend .,  1905,  141,  361 — 363). — A 
number  of  nearly  pure  iron  crystals,  some  of  which  measured  several 
c.c.  in  volume,  were  isolated  from  a  portion  of  a  steel  rail  and  sub¬ 
jected  to  tension,  compression,  hardness,  and  bending  tests.  Descrip¬ 
tions  of  the  special  methods  of  applying  these  tests  and  the  numerical 
results  obtained  are  given.  The  results  show  that  the  mechanical 
properties  of  isolated  crystals  of  iron  are  a  function  of  the  crystallo¬ 
graphic  orientation  in  its  relation  to  the  direction  in  which  the  stress 
is  applied.  The  material  is  very  brittle  in  the  directions  of  the  planes 
of  cleavage,  but  shows  great  plasticity  in  other  directions. 

T.  A.  H. 

Absorption  Spectrum  of  Manganous  Salts.  P.  Lambert 
{Compt.  rend.,  1905,  141,  357 — 358). — A  specimen  of  manganous 
chloride,  prepared  from  carefully  purified  manganese  dioxide,  gave  an 
absorption  spectrum  having  the  following  bands  :  (1)  an  intense  broad 
band  between  A  =  513*0  and  A  =  557*5,  (2)  a  broad,  less  intense  band 
between  A  =  420  and  A  =  442*50,  and  (3)  a  group  of  six  narrow  bands 
occupying  the  following  positions:  (a)  A  =  410*25  to  A  =  412'25,  ( b ) 
A  =  405*25  to  A  =  408,  (c)  A  =  402  to  A  =  403*25,  (d)  A  =  400  to  A  =  401, 
(e)  A  =  396*25  toA  =  397*75,  and  (f)  A  =  394*5  toA=395*75. 

T.  A.  H. 

Influence  of  Nitrogen  on  Iron  and  Steel.  Hjalmar  Braune 
[Rev.  de  MUallurgie ,  1905,  2,  497 — 502). — When  iron  is  heated  at  800° 
in  an  atmosphere  of  ammonia,  iron  nitride  is  produced,  forming  a  solid 
solution  with  iron,  lowering  its  melting  point,  and  lessening  its  power 
of  dissolving  carbon.  The  nitride  may  be  caused  to  diffuse  equally 
through  the  iron  by  subsequent  annealing.  The  size  of  the  ferrite 
crystals  diminishes  as  the  percentage  of  nitrogen  increases,  and  at  0*20 
per  cent,  of  nitrogen  the  cellular  structure  of  the  ferrite  disappears,  a 
system  of  linear  markings  appearing.  The  tensile  strength  of  iron 
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increases  with  the  proportion  of  nitrogen,  the  ductility  falling  rapidly. 
The  magnetic  coercive  force  and  hysteresis  are  greatly  increased. 

Steel  containing  1*15  per  cent,  of  carbon  becomes  brittle  with 
0*040 — 0*045  per  cent,  of  nitrogen.  In  the  case  of  quenched  steels,  the 
nitride  remains  in  solid  solution  in  the  martensite.  C.  H.  D. 


Effect  of  Nitrogen  on  Steel.  Henri  Le  Chatelier  (Rev.  de 
Metallurgie,  1905,  2,  503 — 507). — Braune’s  discovery  (preceding 
abstract)  of  the  influence  of  nitrogen  on  iron  and  steel  explains  the 
difference  in  fragility  often  observed  between  steels  of  identical  com¬ 
position.  Iron  does  not  combine  directly  with  atmospheric  nitrogen, 
the  presence  of  a  basic  slag  and  of  reducing  agents  is  necessary ;  it  is 
therefore  chiefly  in  the  blast-furnace  and  in  the  basic  converter  that 
absorption  of  nitrogen  takes  place,  probably  through  the  formation  of 
cyanides.  Furnaces  producing  much  potassium  cyanide  are  known  to 
yield  an  inferior  quality  of  iron. 

The  linear  markings  observed  in  ferrite  crystals  containing  nitrogen 
are  identical  with  Neumann's  lines,  and  are  probably  due  to  twinning, 
which  takes  place  more  readily  in  iron  nitride  during  polishing  than  in 
pure  ferrite.  C.  H.  D. 


Variations  of  Basicity  in  Chromium  Salts.  Albert  Colson 
(Compt.  rend.,  1905,  141,  331 — 333). — To  explain  the  inertness  of 
chromium  pentasulphate,  Cr40(S04)5  (this  vol.,  ii,  94),  towards  reagents, 
it  is  suggested  that  the  light  green  hydrated  oxide  precipitated  from 
violet  chrome  alum  has  the  constitution  (KCr2(OH)4.  In  conformity 
with  this  view,  the  oxide  (1  mol.)  dissolves  in  cold  dilute  acetic  acid 
(6  mols.),  yielding  a  violet-coloured  solution  in  which  a  tetra-acetate , 
(XCr2(C2H302)4,2H20,  exists,  which  is  obtained  in  the  form  of 
amorphous  spangles.  The  chromic  oxide  is  not  readily  displaced  from 
this  salt  by  potassium  hydroxide,  and  on  the  addition  of  potassium 
hydroxide  to  aqueous  solutions  of  the  tetra-acetate,  precipitation  takes 
place  only  after  several  days  at  0°,  after  some  hours  at  20°,  and  in  a 
few  minutes  at  60°  (compare  this  vol.,  ii,  460).  It  is  suggested  that 
on  the  addition  of  potassium  hydroxide  a  soluble  compound  of  the  type 

is  formed,  two  molecules  of  which  then  interact, 
yielding  potassium  acetate  and  chromic  oxide,  represented  by  the 

formula  0.Cr2<^?2^>Cr2«0.  This  precipitate  is  dark  green  and  is  less 

basic  than  the  light  green  product  similarly  precipitated  from 
chrome  alum,  which,  when  shaken  with  a  solution  of  an  alkali  sulphate, 
liberates  the  alkali  so  that  the  solution  shows  an  alkaline  reaction  with 
phenolphthalein  or  reddened  litmus  (compare  this  vol.,  ii,  34). 

T,  A.  H. 

Behaviour  of  Vanadium  Compounds  towards  Metallic  Gold 
and  Gold  Solutions.  Franz  Hundeshagen  ( Chem .  Zeit.,  1905,  29, 
799 — 800). — Vanadic  acid  and  other  vanadic  compounds  do  not  pre¬ 
cipitate  gold  from  either  acid  neutral  or  alkaline  solutions  \  in  hydro¬ 
chloric  acid  solution  or  in  presence  of  chlorides  they  exert  a  solvent 
action  on  gold,  becoming  thereby  reduced  to  the  vanadous  or  hypo- 
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vanadous  condition  ;  if  the  solution  is  then  made  neutral  or  alkaline, 
the  whole  of  the  gold  is  at  once  precipitated  as  a  greyish-violet  powder 
which  redissolves  again  on  acidifying  the  solution.  This  reaction  may 
be  represented  thus  : 

3VOC13  +  Au  —  3V0C12  +  AuClg 

Alkaline  solution.  Acid  solution. 

Selenic  and  telluric  acids  behave  in  the  same  way.  These  facts  have 
some  bearing  on  the  deposition  and  solution  of  gold  in  nature. 

The  following  is  suggested  as  a  ready  test  for  vanadic  acid  in 
minerals :  the  powdered  mineral,  added  to  concentrated  hydrochloric 
acid  on  a  white  porcelain  basin,  develops  an  orange-brown  coloration 
of  vanadium  chloride,  which  is  easily  distinguished  from  the  olive- 
brown  produced  by  manganese  dioxide.  P.  H. 

Gold-tin  Alloys.  Rudolf  Vogel  [Zeit,  anorg.  Chem.,  1905,  40, 
60 — 75). — A  complete  fusion  diagram  has  been  constructed  according 
to  Tammann’s  methods,  and  the  results  deduced  have  been  confirmed 
by  a  microscopic  investigation.  For  purposes  of  comparison,  a  figure 
is  also  given  in  which  are  included  curves  showing  the  results  of  the 
fusion  experiments  together  with  (1)  the  curve  of  electrical  conductivity 
(Matthiessen),  (2)  the  curve  of  electromotive  force  (Laurie),  (3)  the 
specific  volume  curve. 

The  curve  of  fusion  falls  sharply  from  the  melting  point  of  gold  to  a 
eutectic  point  at  280°  and  20  per  cent,  of  tin.  It  then,  after  rising  to 
a  well-marked  maximum  point  at  37*63  per  cent,  of  tin  and  418°,  falls 
to  a  second  eutectic  point  at  217°  and  90  per  cent,  of  tin,  and  finally  it 
rises  to  the  melting  point  of  tin.  On  the  section  between  the  maximum 
point  and  the  second  eutectic  point  are  two  breaks,  namely,  at  308°  and 
60  per  cent,  of  tin  and  at  252°  and  80  per  cent,  of  tin. 

Three  definite  compounds  exist,  namely,  AuSn,  AuSn2,  and  AuSn4  ; 
the  last  two  are  formed  without  change  of  volume,  the  first  with 
slight  dilatation.  AuSn  forms  a  metallic  silver-grey  mass  which  is 
distinguished  from  gold  and  tin  by  its  brittleness  and  hardness,  and  by 
the  fact  that  its  electrical  conductivity  is  greater  than  that  of  all  gold- 
tin  alloys  except  those  with  95  to  100  per  cent,  of  gold;  it  is  as 
resistant  as  pure  gold  to  the  action  of  acids.  AuSn2  is  distinguished 
from  the  preceding  by  the  form  and  size  of  it's  crystals.  It  undergoes 
transformation  at  308°  according  to  the  equation  AuSn2  ^  0*597 
AuSn  -f  fused  alloy  (0*403  Au  +  1*403  Sn). 

AuSn4  is  coloured  gold-brown  by  the  action  of  nitric  acid,  while 
AuSn2  is  unchanged.  At  252°,  AuSn4  undergoes  transformation 
according  to  the  equation  AuSn4  ^  0  85  AuSn2  +  fused  alloy  (0*15 
Au  +  3*15  Sn).  D.  H.  J. 

Potassium  Iridochloronitrite.  L.  Quennessen  ( Compt .  rend., 
1905,  141,  258 — 259.  Compare  Leidie  and  Miolati  and  Gialdini, 
Abstr.,  1903,  ii,  24). — When  potassium  iridium  nitrite  is  treated  with 
warm  dilute  hydrochloric  acid,  the  liquid  evaporated  to  dryness,  and 
the  residue  dissolved  in  a  saturated  solution  of  potassium  chloride,  a 


MINERALOGICAL  CHEMISTRY. 


641 


salt  is  precipitated,  which,  on  recrystallisation  from  a  boiling  solution 
of  potassium  chloride,  separates  in  small,  yellow  crystals,  showing  a 
blue  tint  when  examined  between  crossed  Nicols  (compare  Yezes, 
Abstr.,  1893,  ii,  213),  and  having  the  composition  represented  by  the 
formula  K12Ir3Cl16(N02)8,4H20.  The  precipitation  of  this  salt  under 
these  conditions  illustrates  the  necessity,  in  using  the  nitrite  method  of 
separating  metals  of  the  platinum  group,  of  completely  destroying  the 
nitro-compounds  formed  in  cases  where  their  presence  is  likely  to 
interfere  with  the  normal  course  of  reactions.  T.  A.  H. 
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Formation  of  Oceanic  Salt  Deposits.  XLIII.  Caloium 
Content  of  the  Constant  Solutions  at  25°.  Jacobus  H.  van’t 
Hoff  and  Walter  C.  Blasdale  (Sitzungsber.  K.  Alcad.  Wise.  Berlin , 
1905,  712 — 714). — This  paper  concludes  the  investigation  in  so  far  as 
calcium  compounds  at  25°  are  concerned,  and  the  composition  of  all 
constant  solutions,  when  saturated  with  the  particular  calcium  salt 
with  which  the  solutions  are  in  equilibrium,  is  tabulated.  For  the 
sake  of  simplicity,  gypsum,  glauberite,  and  syngenite  are  the  only  salts 
taken  into  consideration,  but  the  quantities  of  calcium  found  in  the 
solutions  cannot,  however,  on  this  account  differ  appreciably  from  the 
true  equilibrium  values. 

Mols.  per  1000  mols.  H20. 

Saturation  with  , - ^ 


reference  to  NaCl  and 

Na^CLj. 

K2C12. 

MgCl2.  MgS04. 

Na2S04. 

CaS04. 

55-5 

— 

— 

— 

— 

0*86 

MgCl2,6H20  . 

1*0 

— 

106*0 

— 

— 

0*39 

KC1 . 

44*5 

19*5 

— 

— 

— 

0*94 

Na2S04  . 

51-0 

— 

— 

— 

12*5 

0*05 

MgCl2,6H20,  carnallito  . 

1-0 

0*5 

105*0 

— 

— 

0*38 

KC1,  carnallite  . 

2-0 

5*5 

70*5 

■ — 

— 

0*26 

KC1,  glaserite  . 

44*0 

20'0 

— . 

- — ■ 

4*5 

0*03 

Na^SO^  glaserite  . 

44-0 

10*5 

— 

— 

14*5 

0*02 

Na^O^  blodite . 

46*0 

— 

— 

16*5 

3‘0 

0*04 

MgS04,7H20,  blodite  . 

26*0 

— 

7*0 

34*0 

— 

0*00 

MgS04,7H20,  MgS04,6H20  . 

4*0 

— 

67*5 

12*0 

— . 

0*19 

MgS04,6H20,  kieserite . 

2*5 

— 

79*0 

9*5 

■ — . 

0*12 

Kieserite,  MgCl2,6lI20 . 

1*0 

— 

101*0 

5*0 

— 

0*25 

KC1,  glaserite,  picromerite . 

23*0 

14*0 

21*5 

14*0 

— 

0*08 

KC1,  picromerite,  leonite . 

19*5 

14*5 

25*5 

14*5 

— 

0*09 

KC1,  leonite,  kainite . 

9*5 

9*5 

47*0 

14*5 

— 

0*13 

KC1,  carnallite  . 

2*5 

6*0 

68*0 

5*0 

0*24 

Carnallite,  kainite,  kieserite  . 

1*0 

1*0 

85*5 

8*0 

— 

0*13 

Na2S04,  glaserite,  blodite . 

42*0 

8*0 

— 

16*0 

6*0 

0*06 

Glaserite,  blodite,  picromerite . 

27*5 

10*5 

16*5 

18*5 

— 

0*08 

Leonite,  blodite,  picromerite  . 

22*0 

10*5 

23*0 

19*0 

— 

0*08 

Leonite,  blodite,  MgS04,7H20  . 

10*5 

7*5 

42*0 

19*0 

— 

0*1 

Leonite,  kainite,  MgS04,7H20  . 

9*0 

7 '5 

45*0 

19*5 

— 

0*09 

MgS04,6H20,  kainite,  MgS04,7H20. 

35 

4*0 

66*5 

13’0 

— 

0*2 

MgS04,6H20,  kainite,  kieserite  . 

1*5 

2*0 

77-0 

10*0 

— 

0*21 

Carnallite,  MgCl2,6H20,  kieserite  ... 

1*0 

0*5 

100*0 

5*0 

— 

0*15 

H.  M.  D. 
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Chemistry  of  Ore  Deposition.  Precipitation  of  Copper  by 
Natural  Silicates.  Eugene  C.  Sullivan  («/.  Amer.  Chem.  Soc.y  1905, 
27,  976 — 979). — A  study  has  been  made  of  the  action  of  various 
natural  silicates,  including  kaolin,  shale,  and  felspars,  in  a  powdered 
state  on  solutions  of  copper  sulphate.  It  is  found  that  a  double 
decomposition  takes  place,  the  copper  being  precipitated  and  an 
equivalent  quantity  of  other  bases  (chiefly  alkalis  and  alkaline  earths) 
entering  the  solution.  A  certain  amount  of  sulphate  is  precipitated 
with  the  copper,  and  it  is  at  present  uncertain  whether  this  is  due  to 
adsorption  of  copper  sulphate  or  to  the  precipitation  of  a  basic  copper 
salt.  The  quantity  of  copper  precipitated  varies  with  the  fineness  of 
the  powdered  silicate,  and  it  appears  therefore  that  the  action  takes 
place  only  on  the  surface  of  the  particles.  A  specimen  of  shale  in  one 
case  removed  95  per  cent,  and  in  another  case  the  whole  of  the  copper 
from  a  solution,  the  liquid  being  still  neutral  at  the  close  of  the 
experiment.  E.  G. 
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Preparation  and  Properties  of  Protoplasmic  Extracts  of 
Blood  Corpuscles.  Auguste  Lumiere,  Louis  Lumiere,  and  J. 
Chevrotier  ( Compt .  rend.,  1905,  141,  142 — 143). — The  substance  is 
prepared  by  vigorously  centrifugalising  a  mixture  of  blood  and  an 
isotonic  liquid  (1  :  20),  collecting  the  globules,  and  washing  several 
times  with  the  same  liquid.  The  whole  mass  is  then  diluted  with 
distilled  water  to  the  original  volume  of  the  blood  and  subjected  to 
alternate  freezing  and  warming  to  35°  in  order  to  break  the  envelopes 
of  the  cells.  The  mixture  is  again  centrifugalised,  the  liquid  decanted 
and  rendered  isotonic  by  adding  sodium  chloride.  It  is  then  filtered 
and  kept  in  sterilised  flasks. 

The  resulting  liquid  (hsemoplase)  rapidly  loses  oxygen  in  a  vacuum, 
acquiring  a  violet-black  colour  ;  the  red  colour  is  restored  by  agitation 
in  air.  It  possesses  the  properties  of  an  oxydase  in  a  marked  degree. 
It  is  very  slightly  toxic.  2ST.  H.  J.  M. 

Distribution  of  Saccharine  Matters  in  the  Plasma  and  in  the 
Blood  Corpuscles.  Raphael  Lupine  and  Boulud  {Compt.  rend., 
1905,  141,  175 — 177). — The  determination  of  the  saccharine  matters 
in  blood  is  far  from  giviDg  the  amount  contained  in  the  plasma,  and 
the  amount  of  these  substances  in  corpuscles  is  not  by  any  means 
negligible,  being  about  a  third  of  that  contained  in  the  plasma. 
When  the  amount  of  sugar  in  the  blood  increases  suddenly,  the 
corpuscles  may  contain  as  much  as  the  plasma  ;  or  even  more  in  excep¬ 
tional  cases  of  acute  alcoholic  intoxication.  H.  H.  J.  M. 

Digestion  of  Proteids  in  the  Stomach.  Ludwig  Tobler  (Zeit. 
physiol.  Chem.y  1905,  45,  185 — -215). — The  process  of  digestion  of  foods 
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in  the  dog’s  stomach  has  been  examined  with  the  aid  of  a  duodenal 
fistula  by  a  method  details  of  which  are  given. 

The  digestion  does  not  take  place  throughout  the  whole  contents 
simultaneously,  but  solution  takes  place  along  the  surface  layers  of  the 
wall  of  the  stomach,  and  a  few  minutes  after  a  meal  the  expulsion  of 
the  first  products  of  digestion  begins,  and  these  reach  the  intestine 
mainly  in  the  form  of  thin  liquids.  With  raw  meat,  some  50 — 65  per 
cent,  enters  the  intestine  in  the  dissolved  form  and  only  some  20  per 
cent,  in  the  undissolved  state.  The  dissolved  proteids  consist  of 
peptones  (80  per  cent.)  and  albumoses  (20 — 30  per  cent.).  In  the 
stomach  itself,  considerable  absorption  of  proteids  occurs.  When  the 
pylorus  reflex  is  retarded,  the  process  is  quicker  and  less  complete,  and 
then  the  amount  of  undissolved  proteid  increases,  the  absorption 
diminishes,  and  in  the  dissolved  proteids  the  albumoses  are  in  excess  of 
the  peptones.  J.  J.  S. 

Secretion  of  the  Human  Pancreas.  Alexander  Ellinger  and 
Max  Cohn  {Zeit.  'physiol .  Chem .,  1905,  45,  28 — 37.  Compare  A.  A. 
Walter,  Abstr.,  1900,  ii,  553;  O.  Schumm,  ibid.,  1903,  ii,  32,  439  ; 
Glaessner,  ibid.,  1904,  ii,  270). — The  secretion  from  a  human  pan¬ 
creatic  fistula  after  an  operation  for  cyst  has  been  examined.  The 
proportions  of  water,  dry  residue,  nitrogen,  coagulable  proteids, 
globulins,  ctlbumins,  and  the  specific  gravity  agree  fairly  closely  with 
previous  analyses  by  Schumm  and  by  Glaessner.  With  regard  to 
ferments,  the  secretion  was  far  less  active  than  Glaessner’ s  normal 
pancreatic  juice,  but  from  a  qualitative  point  of  view  was  very 
similar.  A  few  experiments  have  been  made  in  order  to  determine 
the  effect  of  different  foods  on  the  secretion.  It  appears  that  starchy 
foods  diminish  the  amount  of  secretion  to  a  considerable  extent,  and 
that  the  greatest  secretion  is  obtained  on  a  mixed  diet.  J.  J.  S. 

Pancreatic  Juice  rendered  Active  under  the  Combined 
Influence  of  Colloids  and  Electrolytes.  Larguier  des  Bancels 
{Compt.  rend.,  1905,  141,  144 — 145). — Inactive  pancreatic  juice  is 
enabled  to  digest  albumin  impregnated  with  a  suitable  colloid,  such 
as  aniline-blue,  methyl-violet,  or  Magdala-red,  when  electrolytes,  such 
as  the  nitrates  or  sulphates  of  ammonium,  calcium,  or  magnesium,  are 
added.  N.  H.  J.  M, 

Maltase  of  Pancreatic  Juice.  H.  Bierry  and  E.  F.  Terroine 
{Compt.  rend.,  1905,  141,  146 — 147). — -Whilst  relatively  large 

amounts  of  normal^paDcreatic  juice  are  unable  to  hydrolyse  maltose 
in  twenty  hours,  hydrolysis  takes  place  rapidly  in  presence  of  small 
amounts  slightly  acidified  with  acetic  acid.  Under  similar  conditions, 
starch  is  quickly  converted  into  dextrose.  N.  H.  J.  M. 

Conjugated  Glycuronic  Acids  in  Bile.  Manfred  Bial  {Zeit. 
physiol.  Chem.,  1905,  45,  258 — 264). — Subcutaneous  injections  of 
menthol  were  made  on  a  dog  with  gall  fistula,  and  the  presence  of 
thymolglycuronic  acid  in  the  bile  has  been  proved.  The  conjugated  acid 
was  precipitated  from  the  bile  as  its  insoluble  lead  salt,  and  after 
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boiling  with  dilute  sulphuric  acid  gave  a  distinct  odour  of  thymol  and 
the  characteristic  bromophenylhydrazone  of  glycuronic  acid.  The 
conjugated  acid  is  decomposed  in  contact  with  water  and  human  faeces. 

J.  J.  S. 

The  Substance  which  renders  Active  the  Philocatalase  in 
Animal  Tissues.  Fr.  Battelli  and  Mile.  L.  Stern  ( Compt .  rend., 
1905,  141,  139 — 142). — Aqueous  extracts  of  animal  tissues,  heated 
to  boiling  and  filtered,  contain  a  substance  which  almost  completely 
protects  catalase  from  the  action  of  anticatalase. 

The  different  tissues  of  rabbits  examined  (liver,  pancreas,  kidney, 
blood,  and  muscles)  do  not  differ  materially  as  regards  the  amount  of 
the  substance ;  it  is  almost  absent  from  the  spleen,  from  which  anti¬ 
catalase  is  prepared.  N.  H.  J.  M. 

Occurrence  of  G-uanase  in  the  Spleen  of  Oxen  and  its 
Non-occurrence  in  the  Spleen  of  Pigs.  Walter  Jones  (Zeit. 
physiol.  Chem .,  1905,  45,  84 — 91.  Compare  Abstr.,  1904,  ii,  625  ; 
Jones  and  Partridge,  ibid.,  i,  838  ;  Schittenhelm,  following  abstract). 
— Further  experiments  show  that  adenine  is  completely  transformed 
into  hypoxanthine  by  extract  of  the  spleen  from  pigs,  whilst  guanine 
contained  in  the  same  vessel  and  under  exactly  the  same  conditions 
remains  unaltered.  With  extract  of  spleen  from  oxen,  both  guanine 
and  adenine  are  decomposed,  and  only  xanthine  and  uric  acid  are 
formed.  The  conclusion  that  the  transformations  of  adenine  into 
hypoxanthine  and  of  guanine  into  xanthine  are  produced  by  two 
distinct  enzymes,  adenase  and  guanase ,  is  thus  confirmed.  The 
transformation  of  hypoxanthine  into  xanthine  and  uric  acid  is 
attributed  to  an  oxydase.  J.  J.  S. 

Formation  and  Decomposition  of  Uric  Acid  in  Extracts  of 
the  Organs  of  Oxen.  Alfred  Schittenhelm  {Zeit.  physiol.  Chem., 
1905,  45,  121 — 151.  Compare  Abstr.,  1904,  ii,  752). — Extracts  of 
the  spleen,  lungs,  liver,  intestine,  muscle,  and  kidneys  of  oxen  are 
capable  of  transforming  purine  bases  into  uric  acid,  and  the  extracts 
of  kidneys,  muscle,  and  liver  can  decompose  this  newly  formed  uric 
acid,  whereas  the  spleen  and  lung  extracts  cannot  do  so. 

In  the  case  of  guanine,  this  is  first  transformed  into  xanthine,  and 
this  into  uric  acid  by  a  xanthine  oxydase.  With  adenine,  the  stages  are 
probably  adenine  — ►  hypoxanthine  — *  xanthine  — >  uric  acid,  and  the 
yield  of  uric  acid  is  almost  quantitative  when  a  good  supply  of  oxygen 
is  used.  Thymus  extracts  can  also  transform  amino-  into  hydroxy- 
purines.  Since  the  formation  and  decomposition  of  uric  acid  do  not 
proceed  simultaneously  in  all  organs,  the  two  processes  must  be  due 
to  distinct  ferments.  This  conclusion  is  confirmed  by  the  fact  that 
the  ferments  may  be  isolated  by  distinct  methods.  The  ferment 
which  induces  the  decomposition  of  uric  acid  is  termed  uricolase ,  or 
uricolytic  ferment.  Among  its  final  decomposition  products  are  glycine 
and  carbamide. 

The  different  results  obtained  when  whole  organs,  for  instance, 
pancreas,  are  left  to  autolysis  may  be  accounted  for  by  differences  in 
the  conditions,  such  as  the  presence  of  acid  substances.  J.  J.  S. 


PHYSIOLOGICAL  CHEMISTRY. 


645 


Non-occurrence  in  the  Spleen  and  Liver  of  Oxen  of  a 
Ferment  which  transforms  Guanine  into  Xanthine.  Reply  to 
Jones,  Partridge,  and  Winternitz.  Alfred  Schittenhelm  (Zeit. 
physiol.  Chem.,  1905,  45,  152 — 160.  Compare  Abstr.,  1904,  ii,  752  ; 
Jones  and  Partridge,  ibid.,  1904,  i,  838;  Jones  and  Winternitz,  this 
vol.,  ii,  333  ;  Jones,  preceding  page). — Further  experiments  con¬ 
firm  the  previous  statement,  that  guanine  in  presence  of  oxygen  is 
transformed  into  uric  acid  by  extracts  of  the  spleen  of  oxen,  and  the 
spleen  must  therefore  contain  the  same  ferment  as  is  present  in  liver, 
muscles,  <fec. 

The  same  results  are  obtained  whether  solutions  of  guanine  hydro¬ 
chloride  or  of  guanine  in  dilute  sodium  hydroxide  are  used.  The 
author  considers  it  unnecessary  to  assume  the  presence  of  two  distinct 
ferments,  guanase  and  adenase,  in  these  organs.  [Jones’s  negative 
results  were  obtained  with  spleen  of  pigs.]  J.  J.  S. 

The  Uricolytic  Ferment.  Alfred  Schittenhelm  {Zeit.  physiol . 
Chem.,  1905,  45,  161 — 165.  Compare  Wiener,  Abstr.,  1900,  ii,  153; 
Burian,  this  vol.,  ii,  271  ;  Ascoli,  Pfliigers  Archiv,  1898,  72,  340  ; 
Schittenhelm,  Abstr.,  1904,  ii,  752,  and  preceding  abstracts). — A  good 
active  solution  of  the  uricolytic  ferment  can  be  obtained  by  Bosell’s 
method  of  precipitation  with  uranyl  acetate.  The  active  properties 
of  the  ferment  are  destroyed  by  heating  at  80 — 100°.  J.  J.  S. 

Fate  of  Vanillin  in  the  Animal  Body.  Y.  Kotake  {Zeit. 
physiol.  Chem.,  1905,  45,  320 — 325.  Compare  Preusse,  ibid.,  1880,  4, 
213). — Vanillin  is  oxidised  to  vanillic  acid,  which  combines  with 
glycuronic  acid  to  form  glycurovanillic  acid,  the  barium  salt  of  which, 
Ci4Hi60iiBa,  has  been  analysed.  The  salt  has  [a]D- 37*94°.  The 
acid  is  precipitated  from  its  solutions  by  basic  lead  acetate,  does  not 
reduce  alkaline  solutions  of  cupric  salts,  and  is  hydrolysed  when 
boiled  with  dilute  acids.  J.  J.  S. 

Amounts  and  Origin  of  Purine  Bases  in  Human  Fseces.  II. 

Martin  Kruger  and  Alfred  Schittenhelm  {Zeit.  physiol.  Chem., 
1905,  45,  14 — 27.  Compare  Abstr.,  1902,  ii,  412). — The  fseces  are 
digested  with  dilute  sulphuric  acid,  neutralised  with  sodium  hydroxide 
to  avoid  the  large  amount  of  washing  necessary  when  barium  hydr¬ 
oxide  is  used,  filtered,  and  the  purine  derivatives  precipitated  by  the 
copper  method.  This  gives  too  high  results,  as  certain  albumins  and 
albuminoses  are  also  precipitated.  Good  results  may  be  obtained 
by  treating  the  first  copper  precipitate  with  sodium  sulphide,  boiling 
the  filtrate,  and  reprecipitating  the  purine  bases  by  the  copper  or  by 
the  silver  method. 

The  amount  of  nitrogen  in  the  form  of  purine  bases  is  not  less  than 
0*186  gram  per  diem.  The  purine  bases  are  regarded  as  mainly 
derived  from  the  secretive  organs,  namely,  liver,  spleen,  and  pancreas, 
and  also  to  a  certain  extent  from  the  epithelium  of  the  intestine. 

J.  J.  S. 
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Malt  Oxydase.  Wladtmir  Issajew  (Zeit.  physiol .  Ghem .,  1905, 
45,  331 — -350.  Compare  Abstr.,  1904,  i,  959). — Extracts  of  barley, 
malt,  or  diastase  with  water,  alcohol,  or  aqueous  glycerol  contain  an 
oxydase.  The  extractions  are  best  made  with  50  per  cent,  glycerol,  as 
sterilisation  by  means  of  bacteria  filters  is  then  unnecessary.  The 
ferment  present  can  oxidise  the  small  amounts  of  oxidisable  substances 
present  in  the  solution,  and  also  various  organic  compounds  which  are 
added.  It  is  highly  probable  that  three  distinct  ferments  are  present, 
an  oxydase,  a  peroxydase,  and  a  catalase.  The  oxydase  is  not  readily 
destroyed  by  heating  the  solution  in  boiling  water,  but  its  action  is 
reduced ;  addition  of  acids  and  alkalis  produces  the  same  effect.  The 
following  compounds  are  all  oxidised  :  y>-aminophenol,  the  di-  and  tri- 
hydroxybenzenes,  gallic  acid,  and  potassium  gallate.  p-  Ami  nophenol  is 
oxidised  much  more  readily  than  quinol,  ortho-compounds  appear  to  be 
oxidised  more  readily  than  the  corresponding  para-,  and  these  more 
readily  than  meta-compounds.  Potassium  gallate  is  decomposed  the 
most  readily.  Numerous  other  compounds  (phenols,  phenol  ethers, 
sugars,  &c.)  were  examined,  but  were  not  oxidised  to  any  appreciable 
extent. 

Malt  oxydase  is  only  partially  absorbed  by  animal  charcoal  at  the 
ordinary  temperature.  Mercuric  chloride  or  tannin  destroys  the 
activity  of  the  oxydase,  whereas  small  amounts  of  alcohol  increase  it. 
Dilute  manganous  sulphate  solutions  have  no  action,  and  concentrated 
solutions  have  a  retarding  effect. 

It  appears  that  the  activity  of  the  oxydase  in  barley  increases 
during  the  process  of  malting  up  to  the  eighth  day,  then  remains 
constant,  but  falls  on  air-drying,  and  still  further  on  drying  at  a  high 
temperature.  J.  J.  S. 

Assimilation  of  Free,  Elementary  Nitrogen  by  Micro¬ 
organisms.  J.  Vogel  ( Gentr .  Bakt.  Par .,  1905,  15,  ii,  33 — 53). — A 
resume  of  recent  investigations  on  the  subject.  N.  H.  J.  M. 

Bacillus  Macerans,  a  Bacillus  which  produces  Acetone.  Eranz 
Schardinger  (Gentr.  Bakt.  Par. ,  1905, 14,  ii,  772 — 781). — The  bacillus 
was  first  noticed  in  a  nutritive  mixture,  the  chief  constituent  of  which 
was  potato  pulp,  and  was  subsequently  found  in  the  mud  from  flax 
pits.  Its  chief  characteristics  are  a  very  considerable  power  of 
breaking  down  vegetable  cells,  and  of  fermenting  carbohydrates  with 
production  of  acetone,  acetic  acid,  and  formic  acid.  Lactic  and 
succinic  acids  are  not  produced. 

Bacillus  macerans  may  be  appropriately  placed  in  the  group  of  the 
hsiy-Bacilli.  In  the  great  power  of  the  spores  in  resisting  high 
temperatures,  it  closely  resembles  the  hay-potato  bacillus. 

N.  H.  J.  M, 
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Decomposition  of  Fats.  OttoRahn  ( Centr .  Baht .  Par.,  1905, 15, 
ii,  53 — 61). — Only  few  bacteria  are  known  which  decompose  fats  ;  the 
property  is  more  common  in  the  case  of  mould -fungi.  Fatty  acids  are 
equally  consumed  by  bacteria,  whilst  moulds  more  readily  attack  the 
lower  fatty  acids.  The  oxidation  of  acids  seems  always  to  be  complete 
without  formation  of  secondary  products.  N.  H.  J.  M, 

Formation  of  Hydrogen  Sulphide  by  Yeast.  Richard 
Schander  ( Bied .  Centr.,  1905,  34,  553—556  ’  from  Jahresber .  Verein. 
Vertreter  angew.  Bot.,  1903 — 1904,  85 — 121). — Yeasts  produce  hydrogen 
sulphide  from  free  sulphur  and  sulphur  compounds  ;  sulphates  are 
more  readily  decomposed  than  organic  sulphur  compounds.  In  addi¬ 
tion  to  hydrogen  sulphide,  organic  compounds  containing  sulphur 
(probably  mercaptols)  are  produced. 

The  activity  of  yeasts  is  stimulated  by  sulphates,  and  especially  by 
free  sulphur.  N.  H.  J.  M. 

The  Acidity  of  Milk.  C.  J.  Koning  (. Milchw .  Zentr.,  1905,  1, 
289 — 305  ;  337 — 356). — No  relation  exists  between  the  acidity  and 
the  total  number  of  bacteria  contained  in  a  sample  of  ordinary  milk, 
and  the  loss  of  carbon  dioxide  is  not  balanced  by  the  production  of 
lactic  acid.  Only  when  the  acidity  exceeds  a  certain  limit  does  the 
acidity  during  a  certain  phase  correspondingly  increase  with  the 
number  of  bacteria  growing  in  that  phase.  The  relation  is  also 
observed  when  sterilised  milk  is  inoculated  with  lactic  acid  bacteria. 
The  age  of  a  sample  of  milk  cannot  be  arrived  at  from  an  estimation 
of  the  rise  in  acidity  when  the  milk  is  kept  at  a  fixed  temperature  for 
a  certain  number  of  hours,  the  so-called  age  of  milk  depending  on  the 
development  of  the  bacterial  flora,  and  being  but  little  influenced  by 
time.  W.  P.  S. 

Sterilisation  of  Milk  with  Hydrogen  Peroxide,  with  Special 
Reference  to  Budde’s  Process.  Mstislaw  Lukin  (Centr.  Baht.  Par., 
1905,  15,  ii,  20 — 32). — The  action  of  hydrogen  peroxide  diminishes  as 
the  acidity  increases  ;  it  is  greater  at  37°  than  at  the  ordinary  tempera¬ 
ture.  Sterilisation  of  milk  merely  by  addition  of  hydrogen  peroxide 
is  not  practicable.  The  ordinary  3  per  cent,  preparation  would  have 
to  be  used  in  quantities  which  involve  considerable  dilution  of  the 
milk. 

In  Budde's  method,  the  warming  of  the  milk  to  52°  enables  the 
quantity  of  hydrogen  peroxide  to  be  reduced  considerably,  the  amounts 
required  being  0403  to  0*05,  according  to  the  amount  of  bacteria 
present. 

Experiments  with  inoculated  milk  showed  that  the  hay-bacillus, 
Streptococcus  pyogenes,  and  Bacillus  coli  commune  are  all  destroyed  by 
Budde’s  method. 

Different  substances  have  been  suggested  for  removing  the  hydrogen 
peroxide  from  the  sterilised  milk,  but  further  experiments  are 
necessary,  N.  H.  J.  M. 
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Development  of  Green  Plants  in  Light,  in  Absence  of  Carbon 
Dioxide,  in  an  Artificial  Soil  containing  Amides.  Jules 
Lef^vre  ( Compt .  rend .,  1905,  141,  211 — 213). — Plants  grew  normally 
without  carbon  dioxide  in  ignited  sand,  containing,  in  addition  to 
Detmer’s  mineral  food,  a  mixture  of  tyrosine  (0*1),  glycine  (0*4), 
alanine  (0*4),  oxamide  (0*1),  and  leucine  (0*1  gram  to  350  grams  of 
sand).  No  carbon  dioxide  was  liberated  from  the  organic  matter 
present.  N.  H.  J.  M. 

Chemical  Composition  of  the  Cell  Membrane  in  various 
Cryptogams.  Karl  Muller  (. Zeit .  physiol.  Chem .,  1905,  46, 
265—298.  Compare  Schulze,  Abstr.,  1890,  283;  1892,  907;  1894, ii, 250; 
Gilson,  ibid.,  1895,  i,  323  ;  ii,  323,  408  ;  Winterstein,  1896,  ii,  210). — 
The  following  have  been  examined  :  A1  gse — Cladophora  glomerata. 
Lichens — Cladonia  rangiferina ,  Getraria  islandica,  Evernia  prunastri , 
Ramalina  fraxinea.  Liverworts — Leioscyphus  (Jungermannia)  Taylori , 
Mastigobryum  trilobatum .  Mosses — Sphagnum  cuspidatum ,  Polytri¬ 
chum  commune.  The  nature  of  the  cell  membrane  was  determined 
by  an  examination  of  the  products  of  hydrolysis.  The  chief  consti¬ 
tuents  are  celluloses,  either  dextrose-cellulose  or  mannose-cellulose,  and 
hemicelluloses,  such  as  xylan,  galactan,  dextran,  araban,  methylpen- 
tosan.  Chitin  is  present  in  small  quantities  in  Cladonia  and  Evernia. 
Everniin  (compare  Stiide,  Annalen ,  131,  241)  has  the  composition 

c7h15o6.  j.  j.  s. 

Nature  of  the  Cyanogenetic  Glucoside  of  the  Elder. 

L.  Guignard  and  Jules  Houdas  (Compt.  rend.,  1905,  141,  236 — 238. 
Compare  this  vol.,  ii,  604,  and  Bourquelot  and  Danjou,  ibid.,  ii, 
605). — The  authors  conclude  that  the  cyanogenetic  glucoside  contained 
in  the  leaves  of  the  elder  (Sambucus  nigra)  is  amygdalin,  since  the 
aqueous  liquid  obtained  by  macerating  the  comminuted  leaves  in  water 
and  distilling  in  a  current  of  steam  contains  benzaldehyde,  identified 
by  means  of  its  semicarbazone.  T.  A.  H. 

Coffee  Seeds  without  Caffeine.  Gabriel  Bertrand  (Compt. 
rend.,  1905,  141,  209 — 211). — The  seeds  of  different  species  of  coffee 
contain  1  to  1*5  per  cent,  of  caffeine.  Coffea  Humblotiana ,  which  is 
very  similar  to  C.  arabica ,  does  not  contain,  however,  any  trace  of 
caffeine,  and  this  is  also  true  of  three  new  species,  C.  Gallienii ,  C. 
Bonnier i ,  and  C.  Mogeneti. 

The  absence  of  caffeine  is  not  due  to  conditions  of  soil  or  climate, 
since  Coffea  arabica  grown  under  the  same  conditions  was  found  to 
contain  1*34  per  cent.  N.  H.  J.  M. 

Quantitative  Investigation  of  the  Distribution  of  the 
Alkaloids  in  the  Organs  of  Datura  Stramonium.  Julius 
Feldhaus  (Arch.  Pharm .,  1905,  243,  328 — 348). — This  paper  is  of 
interest  chiefly  from  the  standpoint  of  physiological  botany.  The  per¬ 
centage  of  alkaloid  in  the  dried  material  varied  from  1*39  in  the  ribs 
of  the  leaves  to  0*082  in  the  ripe  pericarps,  0*9  in  the  main  stem,  and 
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0*10  in  the  main  root;  in  most  parts  the  percentage  lay  between  0-3 
and  0*6. 

In  the  case  of  the  seeds,  the  percentage  varied  from  0*21  to  0*48, 
according  to  the  locality  (in  Germany  and  Switzerland)  from  which 
the  drug  was  procured  ;  it  varies  also  with  the  year,  having  been  0*33, 
0*48,  and  0*34  in  the  case  of  seed  harvested  at  Marburg  in  the  years 
1900,  1901,  and  1902  respectively.  C.  F.  B. 

Weathered  Hay.  Walter  F.  Sutherst  ( Chem .  News,  1905,  92, 
61). — Hay  exposed  to  rain  loses  carbohydrates,  amino-compounds,  and 
ash  constituents.  D.  A.  L. 

Pond  Feeding  Experiments  at  Hellendorf  and  Geeste  in 
1903.  W.  Cronheim  and  E.  Giesecke  ( Bied .  Centr .,  1905,  34, 
643 — 546  ;  from  Fisch.  Zeit .,  1904,  7,  No.  42). — The  foods  employed 
were  crushed  maize,  barley,  blue  lupins,  or  fish  meal,  and  it  was  found 
advantageous  to  continue  feeding  in  September  when  the  weather  con¬ 
tinues  to  be  warm.  The  amount  of  food  consumed  was  3*956  kilo¬ 
grams  per  kilogram  of  fish.  Application  of  manure  is  desirable. 

As  regards  mineral  food,  calcium  and  phosphoric  acid  are  sufficiently 
abundant  under  ordinary  conditions  ;  it  may,  however,  be  desirable  to 
supply  potassium  either  in  the  food  or  as  manure.  N.  H.  J.  M. 

New  Apparatus  for  Determining  the  Ammonia- absorption 
Power  of  Soils.  Ferdinand  W^ohltmann  and  Ph.  Schneider  {Chem. 
Zeit.,  1905,  29,  810 — 811). — The  dry  material  is  brought  into  con¬ 
tact  with  dry  ammonia,  and  the  absorption  is  measured  by  the  rising 
of  the  mercury  in  the  graduated  tube.  For  a  description  of  the 
apparatus,  the  original  paper  and  illustration  must  be  consulted. 

L.  DE  K. 

Influence  of  Fat  and  other  Substances  on  Milk  Production 
when  given  in  Addition  to  a  Scanty  Basal  Food.  August 
Morgen,  Carl  Beger,  and  Gustav  Fingerling  {Landw.  Ver sucks- stat., 
1905,  02,  251 — 386). — -Addition  of  fat  (earth-nut  oil)  in  suitable 
quantity  is  especially  suitable  for  the  production  of  milk-fat,  and 
probably  no  other  kind  of  food  has  a  similar  effect.  Proteids  are 
favourable  to  milk  production,  but  have  no  specific  action  on  the 
production  of  milk-fat.  Carbohydrates  have  no  effect  on  the  yield  or 
on  the  production  of  milk-fat. 

The  refractometer  number  of  the  fat  of  milk  is  raised  by  addition  of 
fat  to  the  food. 

The  three  kinds  of  food  (fat,  proteids,  and  carbohydrates)  do  not 
show  any  marked  differences  as  regards  effect  on  live  weight. 

Addition  of  moderate  amounts  of  fat  to  a  normal  food  considerably 
increases  the  yield  of  milk,  and  also  increases  the  percentage  of  fat  in 
the  milk  by  0*14  per  cent.  Larger  amounts  of  fat  give  a  considerable 
further  increase  in  the  amount  of  milk,  but  vary  in  their  action  on 
the  production  of  fat,  being  sometimes  favourable  and  sometimes 
unfavourable.  N.  H.  J.  M, 
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“  Basic  Slag-ammonia,”  a  New  Manure ;  its  Composition  and 
Results  of  Manurial  Experiments  in  1904.  Muller  ( Bied .  Centr., 
1905,  34,  513 — 514;  from  lllust.  landw.  Zeit .,  1905,  26,  303). — The 
manure  is  prepared  from  basic  slag  or  superphosphates  and  ammonium 
salts.  The  results  of  experiments  with  wheat,  oats,  potatoes,  mangolds, 
and  rye,  in  which  the  manure  (from  basic  slag)  was  compared  with 
sodium  nitrate,  basic  slag,  and  potassium  salts,  were  very  satisfactory. 
The  manure  should  not  be  ploughed  in  deep,  but  applied  as  a  top 
dressing. 

If  soon  used,  the  manure  loses  very  little  nitrogen.  N.  H.  J.  M. 

Manurial  Experiments  at  the  Agricultural  Experiment 
Station,  Marburg.  E.  Haselhoff  [Bied.  Centr.,  1905,  34,  515 — 518; 
from  Jahresber.  \landw.  Versuchs-stat,  Marburg ,  1904 — 5). — Experi¬ 
ments  with  calcium  cyanamide  showed  that  germination  is  affected 
by  the  presence  of  0’025  gram  per  100  grams  of  soil.  Injury  is, 
however,  avoided  if  the  calcium  cyanamide  is  applied  some  time  before 
sowing  the  seed.  In  field  experiments,  the  manure  gives  good  results. 
“  Basic  slag-ammonia”  gives  good  results  both  as  a  phosphatic  and  a 
nitrogenous  manure,  but  its  employment  is  not  recommended  owing  to 
the  loss  of  nitrogen  which  it  must  undergo  (compare  preceding 
abstract).  N.  H.  J.  M. 

Manurial  Value  of  Molasses  as  compared  with  Ammonium 
Sulphate  and  40  per  cent.  Potassium  Salts.  Lilienthal  {Bied. 
Centr.,  1905,  34,  514 — 515;  from  IUust.  landw.  Zeit.,  1905,  26, 
319). — The  dried  molasses  contain  N  —  3*5  and  K20  =  13  per  cent.,  but 
no  phosphoric  acid.  As  compared  with  ammonium  salts  and  40  per 
cent,  potassium  salts,  the  manure  gives  favourable  results  with  respect 
to  the  quality  of  potatoes  ;  the  yield  of  potatoes  is  about  the  same  in 
both  cases.  N.  H.  J.  M. 

Function  of  the  Sodium  when  used  in  Sodium  Nitrate. 
Homer  J.  Wheeler,  Burt  L.  Hartwell,  and  G.  E.  Adams  (16th  Ann. 
Rep.  Rhode  Island  Agr.  Exper.  Stat.,  1902 — 3,  237 — 267). — Plant 
growth  is  greatly  influenced  by  the  chemical  reaction  of  the  soil,  or  by 
compounds  formed  as  a  result  of  the  reaction.  Sodium  nitrate  leaves  a 
basic  residue  owing  to  the  nitrogen  being  appropriated  by  the  plant, 
whilst  for  the  same  reason  ammonium  sulphate  leaves  an  acid  residue. 
Differences  in  yields  produced  by  ammonium  sulphate  and  sodium 
nitrate  are  attributed  chiefly  to  this  difference  in  chemical  reaction 
produced  in  the  soil.  N.  H.  J.  M. 


ANALYTICAL  CHEMISTRY. 


651 


Analytical  Chemistry. 


Simplified  Elementary  Analysis  and  its  Technical  Applica¬ 
tion.  Maximiliano  Dennstedt  {Zeit.  angew.  Chem 1905,  18, 

1134 — 1137.  Compare  Absfcr.,  1903,  ii,  103 ;  this  vol.,  ii,  202). — The 
author  demonstrates  the  applicability  of  his  method  of  elementary 
analysis  to  various  technical  products  such  as  coal,  mineral  oils,  and 
pyrites. 

Heraeus’  electric  combustion  furnace  may  also  be  modified  as 
described  in  the  paper.  A.  McK. 

Apparatus  for  Generation  of  Hydrogen  Sulphide,  &c. 
Heinrich  Biltz  {Chem.  Zeit .,  1905,  29,  809). — A  Clement-Winkler’s 
apparatus  of  larger  size  and  made  of  stoneware.  Any  suitable  acid 
may  be  used.  L.  de  K. 

Titrimetric  Estimation  of  Chlorates  and  Bromates.  Max 
Scholtz  {Arch.  Pharm .,  1905,  243,  353 — 358). — Of  the  chlorate 
0*2 — 0*3  gram,  or  of  the  bromate  0*3 — 0*4  gram,  is  dissolved  in  about 
100  c.c.  of  water,  10  c.c.  of  nitric  acid  of  sp.  gr.  1*2  and  10  c.c.  of  a 
10  per  cent,  solution  of  sodium  nitrite  are  added,  and  the  whole  is 
allowed  to  remain  at  the  ordinary  temperature  for  ten  to  fifteen 
minutes  in  the  case  of  the  chlorate,  for  five  minutes  in  the  case 
of  the  bromate.  Then  a  measured  excess,  say  30  c.c.,  of  N/  10 
silver  nitrate  solution  is  added  and  5  c.c.  of  a  saturated  solution  of 
iron  alum,  and  the  excess  of  silver  is  titrated  with  Nj  10  ammonium 
thiocyanate  solution.  Of  the  Nj  10  silver  solution,  1  c.c.  =  0*012245 
gram  of  potassium  chlorate  or  0*0167  gram  of  potassium  bromate.  The 
nitrous  acid  reduces  the  chloric  or  bromic  acid  formed  to  hydrochloric 
or  hydrobromic  acid.  Iodic  acid  is  not  reduced  by  nitrous  acid. 

C.  F.  B. 

Assay  of  Concentrated  Nitric  Acids  by  the  Specific 
Gravity.  Georg  Lunge  {Chem.  Zeit .,  1905,  29,  933 — 934). — A 
detailed  reply  to  Winteler  (this  vol,,  ii,  553).  The  sp.  gr.  tables  con¬ 
structed  by  the  author  and  Bey  (Abstr.,  1892,  11,  13)  give  perfectly 
correct  results,  and  their  accuracy  has  since  been  confirmed  by  Yeley 
and  Manley  (Trans.,  1903,  85,  1015)  and  others.  Hyponitric  acid 
should,  of  course,  be  allowed  for.  L.  de  K. 

Electrolytic  Estimation  of  Small  Quantities  of  Arsenic. 
Heinrich  Frerichs  and  G.  Bodenberg  {Arch.  Pharm.,  1905,  243, 
348 — 353). — The  mixture  of  hydrogen  with  hydrogen  arsenide  is  gener¬ 
ated  in  an  apparatus  similar  to  that  of  Trotman  (Abstr.,  1904,  ii,  291), 
except  that  the  perishable  parchment  diaphragm  is  replaced  by  a 
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porous  cup,  cut  from  the  end  of  a  clay  battery  cell,  into  which  is 
cemented  a  glass  tube  which  surrounds  the  cathode  and  is  fitted  above 
with  an  india-rubber  stopper  pierced  by  a  delivery  tube,  &c.  The 
issuing  gas  passes  first  through  a  small  tube  containing  pumice 
moistened  with  lead  acetate,  and  then  into  an  absorption  tube  con¬ 
taining  ammoniacal  standard  silver  nitrate  solution ;  this  solution  is 
finally  acidified  with  nitric  acid,  and  the  excess  of  silver  is  titrated 
with  thiocyanate.  The  absorption  tube  has  the  form  of  a  U-tube 
with  a  large  bulb  at  the  bottom  of  each  limb,  these  being  connected 
by  a  narrow  tube  rising  slightly,  on  which  5  or  6  small  bulbs  are 
blown.  This  part  of  the  apparatus,  as  well  as  the  method,  has  been 
employed  by  Mai  and  Hurt )  but  whereas  with  their  cell  electrolysis  for 
three  hours  is  necessary  when  0  02  gram  of  arsenious  oxide  is  present, 
half  an  hour  suffices  with  the  cell  just  described.  In  the  case  of  arseDic 
acid,  it  is  better  first  to  reduce  this  with  sulphurous  acid  to  the 
arsenious  state ;  otherwise  electrolysis  for  at  least  three  hours  is 
necessary.  A  current  of  2 — 3  amperes  at  a  pressure  of  16  volts  was 
employed.  C.  F.  B. 

Estimation  of  Arsenic  as  Magnesium  Pyroarsenate.  Juan 
Fages  Virgili  (ZeiL  anal.  Chem .,  1905,  44,  492 — 516). — The  results 
obtained  by  this  method  are  too  low  unless  particular  precautions  are 
taken  in  igniting  the  precipitate  of  magnesium  ammonium  arsenate 
and  the  filter  on  which  it  has  been  collected.  The  solubility  of  the 
precipitate  in  the  wash- water  should  also  be  taken  into  account.  The 
author  finds  it  better  to  dissolve  the  precipitate  off  the  filter  with  nitric 
acid,  evaporate  the  solution,  and  ignite  the  residue  obtained.  Each 
100  c.c.  of  solution  and  ammoniacal  wash-water  dissolves  an  amount 
of  ammonium  magnesium  arsenate  corresponding  with  0'0013  gram  of 
arsenic  (As),  and  this  correction  must  be  applied  to  the  final  results. 
If,  however,  not  less  than  250  c.c.  or  more  than  350  c.c.  of  solution 
and  wash- water  be  used  for  each  0T  gram  of  arsenic,  the  correction 
may  be  neglected,  as  the  impurities  occluded  by  the  precipitate  com¬ 
pensate  for  the  solubility.  W.  P.  S. 

Occurrence  of  Boric  Acid  in  Common  Salt.  Budolf  Hefel- 
mann  (ZeiL  offentl.  Chem.,  1905,  11,  231 — 234). — Although  the  salt 
obtained  from  some  Italian  and  Swiss  mines  undoubtedly  contains 
boric  acid,  the  quantity  of  the  latter  present  is  extremely  small,  vary¬ 
ing  from  0-0006  to  0*0030  per  cent.  The  quantity  of  boric  acid 
introduced  into  foods  by  the  use  of  this  salt  is  too  minute  to  be 
detected  by  the  usual  tests.  W.  P.  S. 

Separation  of  Metals  by  Volatilisation  in  a  Current  of 
Hydrochloric  Acid  Gas.  Carl  Friedheim  and  Ludwig  Jacobius 
(Zeit.  anal.  Chem.,  1905,  44,  465 — 491). — Besults  are  given  of  a 
number  of  separations  of  metals  by  this  method,  which  was  originally 
proposed  by  Jannasch  (Abstr.,  1895,  ii,  89,  462).  The  process  con¬ 
sists  in  heating  a  mixture  of  the  oxides  or  salts  of  the  metals  in  a 
current  of  pure  dry  hydrogen  chloride.  The  volatile  chloride  collected 
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in  the  receiver  of  the  apparatus  and  the  residue  in  the  decomposition 
vessel  are  then  separately  estimated.  The  separations  carried  out  by 
the  authors  were  :  arsenic  from  lead,  arsenic  from  copper,  arsenic 
from  iron,  tin  from  lead,  tin  from  copper,  tin  from  iron,  bismuth  from 
lead,  bismuth  from  copper,  and  bismuth  from  cobalt  and  nickel.  In 
almost  all  cases  appreciable  quantities  of  the  volatile  metal  remain  in 
the  non-volatile  residue.  The  best  results  are  obtained  in  the  separa¬ 
tion  of  tin  from  copper,  practically  quantitative  results  being  yielded. 

W.  P.  S. 

Detection  and  Estimation  of  Sodium  in  Presence  of  Lith¬ 
ium  by  means  of  Hydrofiuosilicic  Aoid.  C.  Reichard  ( Chem . 
Zeit .,  1905,  29,  861 — 86*2). — Not  only  potassium,  but  also  sodium,  may 
be  quantitatively  precipitated  by  means  of  hydrofiuosilicic  acid,  whilst 
lithium  is  not  at  all  affected.  The  respective  precipitates  are  then 
ignited  (the  filter  being  burnt  separately)  and  weighed  as  silicofluorides. 

In  case  both  potassium  and  sodium  are  present,  the  mixed  precipitate 
is  heated  with  a  little  hydrofluoric  acid  and  sulphuric  acid  and  finally 
weighed  as  mixed  sulphate.  After  estimating  the  sulphur  trioxide 
contained  therein,  the  amount  of  the  respective  metals  may  be  found  by 
the  usual  calculation.  L.  de  K. 

Electrolytic  Estimation  of  Zinc.  K.  Jene  (Chem.  Zeit.,  1905, 
29,  803 — 804). — 0*5  gram  of  zinc  ore  is  dissolved  in  nitro-hydrochloric 
acid,  the  solution  is  evaporated  to  dryness,  and  the  residue  heated 
with  1 — 2  c.c.  of  dilute  sulphuric  acid  (1:1)  until  fumes  appear. 
When  cold,  the  mass  is  taken  up  with  boiling  water  and  filtered.  The 
filtrate  and  washings,  which  need  not  exceed  80 — 100  c.c.,  are  placed 
in  a  weighed  copper-coated  platinum  dish,  4 — 7  grams  of  sodium  hydr¬ 
oxide  having  first  been  added.  Neglecting  any  undissolved  metallic 
hydroxides,  the  liquid  is  at  once  submitted  to  electrolysis  at  a  tempera¬ 
ture  of  50°,  using  1  ampere  and  a  potential  difference  of  3*8 — 4’ 2 
volts.  The  zinc  is  completely  deposited  within  1^- — 2  hours.  Without 
interrupting  the  current,  the  dish  is  well  rinsed,  first  with  cold  water 
and  then  with  absolute  alcohol.  After  drying  for  a  few  minutes  in 
the  air-bath,  the  dish  is  re  weighed.  L.  de  K. 

Rapid  Method  for  the  Detection  of  Traces  of  Zinc  in 
Worts,  Beer,  Wine,  &c.  J.  Brand  (Chem.  Centr .,  1905,  ii,  515; 
from  Zeit.  ges.  Brauw 28,  438 — 440). — Five  hundred  c.c.  of  the 
sample  are  slightly  acidified  with  hydrochloric  acid,  and  a  few  drops  of 
potassium  ferrocyanide  are  added.  If  no  precipitate  forms,  zinc  is 
absent,  but  if  there  is  any  precipitate  this  should  be  collected  and 
incinerated  on  a  platinum  lid.  The  ash  is  then  digested  with  acetic 
acid  and  tested  for  zinc  with  hydrogen  sulphide.  L,  de  K. 

Titration  of  Ferrous  Iron  with  Permanganate  in  Presence 
of  Hydrochloric  Acid.  Gregory  P.  Baxter  and  Harry  Louis 
Frevert  ( Amer .  Chem.  J.,  1905,  34,  109 — 116). — Baxter  and  Zanetti 
(this  vol.,  ii,  490)  have  shown  that  oxalic  acid  may  be  accurately 
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titrated  with  permanganate  in  presence  of  free  hydrochloric  acid  with¬ 
out  addition  of  manganous  sulphate,  provided  the  temperature  at  the 
beginning  of  the  titration  is  above  70°. 

The  authors  prove  by  a  series  of  experiments  that  ferrous  iron 
cannot  be  accurately  titrated  with  permanganate  unless  about  one  gram 
of  manganous  sulphate  is  added  ;  the  temperature  may  then  be  raised 
even  to  95°. 

Fairly  accurate  results  may,  however,  be  obtained  without  addition 
of  manganous  sulphate  by  titrating  with  permanganate  at  80 — 90°  in 
presence  of  but  little  free  hydrochloric  acid,  and  afterwards  applying  a 
negative  correction  of  0*3  per  cent.  L.  de  K. 

• 

Estimation  of  Metallic  Iron  in  Perrum  Redactum.  A. 

Christensen  (Zeit.  anal.Chem .,  1905,  44,  535 — 540). — An  accurately 
weighed  portion  of  about  0*5  gram  of  the  sample  is  placed  in  a  100  c.c. 
flask  which  has  previously  been  filled  with  carbon  dioxide.  Fifty  c.c. 
of  neutral  ferric  chloride  solution,  prepared  by  dissolving  1  part  of 
anhydrous  ferric  chloride  in  10  parts  of  water,  are  added,  the  flask 
is  closed,  and  shaken  for  twenty  minutes.  The  volume  is  then  made  up 
to  100  c.c.  with  boiled  water,  and  the  contents  of  the  flask  well  mixed. 
After  standing  for  twenty-four  hours,  20  c.c.  of  the  clear  supernatant 
solution  are  withdrawn,  transferred  to  a  flask  containing  50  c.c.  of  10 
per  cent,  sulphuric  acid  and  filled  with  carbon  dioxide,  and  titrated 
with  A/10  potassium  permanganate  solution.  The  volume  of  the  latter 
required  corresponds  with  the  quantity  of  ferrous  chloride  produced 
by  the  reaction,  and  the  amount  of  metallic  iron  present  is  calculated 
from  the  equation  Fe  +  2FeCl3  —  3FeCJ2.  W.  P.  S. 

Gasometric  Estimation  of  Metallic  Iron  in  Perrum 
Redactum.  Ferdinand  Barmwater  (Zeit.  anal.  Chem .,  1905,  44, 
541 — 543). — About  one  gram  of  the  sample  is  weighed  out  into  a  small 
test-tube  and  placed  in  an  evolution  flask  of  400  c.c.  capacity,  provided 
with  an  india-rubber  stopper  through  which  pass  two  glass  tubes. 
One  of  these  tubes  is  connected  with  a  U-shaped  gas-measuring  tube. 
The  latter  has  two  bulbs  blown  on  the  limb  next  the  evolution  flask 
and  is  graduated,  the  volume  of  gas  which  the  limb  will  hold  being 
about  500  c.c.  The  other  limb  is  narrow  and  carries  a  side-tube 
which  serves  as  a  siphon  for  levelling  the  water  with  which  the  tube 
is  filled.  At  the  commencement  of  the  estimation,  the  evolution  flask 
is  filled  with  hydrogen  after  first  adding  the  necessary  volume  of  20* 
per  cent,  sulphuric  acid.  Both  flask  and  measuring  tube  are  sur¬ 
rounded  by  vessels  containing  water.  The  ferrurn  redactum  in  the 
test-tube  is  brought  into  contact  with  the  acid  in  the  flask  and  the 
evolved  hydrogen  collected  in  the  measuring  tube.  The  reaction  is 
completed  by  heating  the  water  surrounding  the  flask.  When  no 
more  gas  comes  over,  the  flask  is  allowed  to  cool  to  the  initial  tempera¬ 
ture,  and  the  volume  of  the  collected  gas  read  off  after  bringing  the 
level  of  the  water  in  both  limbs  of  the  tube  to  the  same  height.  From 
the  volume  of  gas  obtained,  the  amount  of  metallic  iron  in  the  sample* 
may  be  calculated.  W.  P.  S. 
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Estimation  of  Antimony  as  Trisulphide  and  the  Separation 
of  Antimony  from  Tin.  Georg  Vortmann  and  A.  Metzl  ( Zeit . 
anal.  Chem 1905,  44,  525 — 535). — Hydrochloric  acid  is  added  to  the 
solution  containing  the  antimony  in  the  proportion  of  24  c.c.  of  the 
concentrated  acid  to  each  100  c.c.  of  the  neutral  solution.  The  mix¬ 
ture  is  then  heated  to  boiling  and  treated  with  a  current  of  hydrogen 
sulphide  gas.  The  yellow  sulphide,  which  is  at  first  precipitated, 
gradually  becomes  red,  then  brown,  and  finally  black  and  crystalline. 
An  equal  volume  of  water  is  now  added  and  a  little  more  hydrogen 
sulphide  passed  through  the  solution.  The  precipitate  is  collected  on  a 
tared  filter,  washed  with  water,  then  with  alcohol,  and  dried.  Small 
quantities  of  free  sulphur  contained  in  the  precipitate  may  be  removed 
by  extraction  with  carbon  disulphide.  After  again  drying,  the  pre¬ 
cipitate  is  weighed.  An  alternative  method  consists  in  placing  the 
moist  filter  and  precipitate  in  a  crucible,  and  adding  about  three  grams 
of  a  mixture  of  three  parts  of  ferric  oxide  with  one  part  of  ferric  nitrate. 
The  crucible  an4  its  contents  are  theD  cautiously  heated,  the  flame 
being  increased  to  a  blast  at  the  end  of  the  operation.  The  quantity 
of  residue  left  by  the  iron  mixture  is  found  by  a  previous  experiment 
and  subtracted. 

Antimony  may  be  quantitatively  separated  from  tin  by  dissolving 
the  mixed  sulphides  in  a  little  hydrochloric  acid  (1  :  1),  neutralising 
the  solution  by  the  addition  of  sodium  hydroxide,  and  diluting  to  a 
volume  of  60  c.c.  An  equal  volume  (60  c.c.)  of  phosphoric  acid  of 
sp.  gr.  1*3  and  24  c.c.  of  concentrated  hydrochloric  acid  are  then  added 
and  the  solution  treated  at  the  boiling  temperature  with  hydrogen  sul¬ 
phide.  The  black  precipitated  antimony  trisulphide  is  collected  and 
weighed  as  previously  described.  The  filtrate  containing  the  whole  of 
the  tin  in  solution  is  nearly  neutralised,  diluted  with  an  equal  volume 
of  water,  warmed,  and  the  tiu  precipitated  as  the  sulphide  in  the  usual 
manner.  W.  P.  S. 

Estimation  of  Ethyl  and  Methyl  Alcohol  in  Mixtures  by 
the  Immersion  Refractometer.  Albert  E.  Leach  and  Hermann  C. 
Lythgoe  (J.  Amer.  Chem.  Soc.,  1905,  27,  964 — 972). — Whilst  the 
U.S.P.  spirit  containing  91  per  cent,  by  weight  of  absolute  ethyl 
alcohol  gives  a  reading  of  98*3°  at  20°  with  the  immersion  refracto¬ 
meter,  a  91  per  cent,  methyl  alcohol  only  gives  a  reading  of  14*9°. 

In  order  to  detect  methyl  alcohol  in,  for  example,  tinctures,  these 
are  subjected  to  distillation,  and  the  joint  ethyl  and  methyl  alcohols 
are  found  from  the  sp.  gr.,  as  there  is  practically  no  difference  in  density 
between  the  two  alcohols.  If,  now,  the  result  obtained  by  the  re¬ 
fractometer  corresponds  with  that  calculated  from  the  sp.  gr.  (the 
authors  use  Hehner’s  tables),  the  spirit  is  pure,  but  if  decidedly 
lower,  methyl  alcohol  is  present  and  its  amount  may  be  calculated  by 
referring  to  the  tables  in  the  original.  L.  de  K. 

Action  of  Aldehydes  on  Mercuric  Oxide  in  Alkaline  Solu¬ 
tion.  Distinction  between  Acetaldehyde  and  Formaldehyde. 
Alexandre  Leys  (J.  Pharm.  Chim .,  1905,  [vi],  22,  107 — 112). — A 
solution  of  one  gram  of  mercuric  oxide  dissolved  by  gentle  warming  in 

45—2 
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100  c.c.  of  a  freshly  prepared  5  per  cent,  solution  of  sodium  sulphite 
after  filtering  out  of  contact  with  ammoniacal  vapours,  forms  a  reagent 
for  aldehydes  containing  the  -CH2*CHO  group,  and  may  therefore  be 
used  for  distinguishing  acetaldehyde  from  formaldehyde.  The  reagent, 
treated  with  a  few  drops  of  dilute  acetaldehyde  solution  and  an  equal 
volume  of  very  dilute  sodium  hydroxide,  produces  in  the  cold  a  heavy 


white  precipitate,  to  which  the  formula  Hg!CH*CH<^Q^>Hg  is 


assigned  ;  alcohol  may  be  added  if  necessary  to  keep  the  aldehyde  in 
solution.  Terpenes  are  the  only  substances  producing  a  similar  pre¬ 
cipitate  under  those  circumstances.  Acetone  and  acetylacetone  also 
produce  precipitates,  but  only  on  warming.  P.  H. 


Indirect  Estimation  of  Aldehydes  in  Oil  of  Lemon.  Enrico 
Berte  ( Chem .  Zeit .,  1905,  29,  805 — 806). — The  percentage  of  alde¬ 
hydes  in  oil  of  lemon  may  be  calculated  by  means  of  the  formula 

C  — - - - -  ,  in  which  a  represents  the  polarisation  of  the  sample, 


A  the  polarisation  of  the  sample  freed  from  aldehydes,  and  G  the  per¬ 
centage  of  aldehydes. 

The  oil  is  deprived  of  aldehydes  by  heating  10  c.c.  of  the  sample  for 
fifteen  minutes  with  50  c.c.  of  a  saturated  solution  of  potassium  hydro¬ 
gen  sulphite  in  a  boiling  water-bath  with  constant  shaking.  To  prevent 
volatilisation,  the  flask  is  fitted  with  a  cork,  through  which  passes  a 
tube  40 — 45  cm.  long.  Finally,  the  supernatant  oil  is  decanted, 
washed  with  a  little  water,  and  then  dried  over  a  little  anhydrous 
sodium  sulphate.  A  large  number  of  experiments  are  communicated. 

L.  DE  K. 


Polarimetric  Determination  of  Sucrose.  Francis  Watts  and 
Harold  A.  Tempany  (West  Indian  Bulletin,  1905,  6,  52 — 60). — In  read¬ 
ing  sucrose  solutions  in  the  polarimeter  at  tropical  temperatures,  the 
authors  recommend,  when  no  clarifying  reagent  is  necessary,  the  solu¬ 
tion  of  26  grams  of  the  sugar  in  100  true  c.c.  of  water.  The  correction  for 
the  temperature  change  of  the  quartz  is  then  made  by  Jobin’s  formula, 
and  that  for  the  change  of  the  polarisation  by  the  formula  :  polarisa¬ 
tion  +  0’00023£  A,  where  t  is  the  difference  between  the  temperature 
of  observation  and  that  at  which  the  instrument  was  standardised,  and 
N  is  the  Ventzke-Scheibler  reading  observed.  Both  corrections  may 
be  made  by  the  formula  :  polarisation  +  0*00039^  N. 

When  clarification  by  means  of  lead  acetate  is  necessary,  a  very 
considerable  error  is  introduced  if  no  account  is  taken  of  the  volume 
occupied  by  the  lead  precipitate.  A  method  which  obviates  this  error, 
and  which  is  yet  much  simpler  than  the  actual  direct  or  indirect 
measurement  of  the  volume  of  the  precipitate,  has  been  given  by  Horne 
(Abstr.,  1904,  ii,  451).  It  consists  in  making  the  solution  up  to 
100  c.c.  and  then  adding  dry  anhydrous  basic  lead  acetate,  excess  of 
which  should  be  avoided.  This  procedure  leads  to  results  approximating 
closely  to  the  truth.  T.  H.  P. 
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Influence  of  Invert  Sugar  on  the  Estimation  of  Crystallisable 
Sugar  with  Reference  to  the  Yield  of  Refined  Sugar. 

Maxime  Carimantrand  {Bull.  Soc.  chim .,  1905,  [iii],  33,  795 — 799). — - 
The  author  finds  that,  contrary  to  the  opinion  recently  published,  un- 
crystallisable  sugar  (invert  sugar)  diminishes  the  rotatory  power  of 
crystallisable  sugar  to  which  it  is  added,  and  that,  consequently, 
Clerget's  method  is  the  one  giving  most  exactly  the  proportions  of  the 
two  sugars  present.  If  tartaric  acid  is  used  for  the  inversion,  the 
temperature  and  time  have  little  influence  on  the  inverted  products, 
sugar  syrups  of  40°  B.  being  quite  colourless  when  completely  inverted. 
Inversion  with  tartaric  acid  is  the  more  rapid  and  complete  the  nearer 
the  sp.  gr.  of  the  solution  is  to  35 — 36°  B.  With  10  per  cent,  sugar* 
solutions,  inversion  is  slow,  and  it  does  not  take  place  at  all  with  cane 
molasses  containing  a  large  proportion  of  invert  sugar. 

The  proportion  of  uncry stallisable  sugar  in  raw  sugars  is  nearly 
always  less  than  5  per  cent.,  so  that  inversion  with  tartaric  or  hydro¬ 
chloric  acid  is  unnecessary,  since  this  amount  does  not  appreciably 
influence  the  rotation  of  the  sucrose.  When,  however,  the  proportion 
of  invert  sugar  reaches  10  per  cent,  or  more,  the  sugar  should  be  first 
defecated  with  basic  lead  acetate  and  Clerget’s  method  then  employed. 

T.  H.  P. 

Detection  of  Wood-fibre.  W.  Herzberg  ( Chem .  Centr .,  1905* 
ii,  359 — 360  ;  from  Mitt.  K.  Materialprufungsamt ,  1904,22,  293 — 294). 
— The  test  for  wood  pulp  in  paper  with  phloroglucinol  is  somewhat 
interfered  with  by  the  presence  of  colouring  matter,  such  as  metanil- 
yellow.  Spots  caused  by  metanil-yellow  are,  however,  of  a  more 
uniform  colour  than  those  caused  by  wood-fibre  ;  they  also  fade  much 
more  quickly  and  show  a  violet  zone.  In  case  of  doubt,  the  paper  is 
moistened  with  hydrochloric  acid;  and  if  this  gives  no  colour  the 
reaction  with  phloroglucinol  is  due  to  wood-fibre.  If  the  acid  should 
give  a  red  spot,  recourse  should  be  had  to  a  microscopical  examination. 

L.  DE  K. 

Saponification  of  Beeswax.  F.  Schwartz  {Zeit.  offentl.  Chem.f 
1905,  11,  301 — 302). — A  reply  to  Cohn  {ibid.,  58).  The  author  again 
states  that  one  hour’s  boiling  with  an  Nj 2  solution  of  potassium 
hydroxide  in  absolute  alcohol  is  sufficient  for  the  complete  saponifica¬ 
tion  of  the  wax.  It  is  also  recommended  to  add  more  alcohol  before 
titrating  the  excess  of  alkali  with  Nj 2  hydrochloric  acid  so  as  to 
prevent  a  dissociation  of  the  soap  by  the  water  introduced. 

L.  DE  K. 

Rosin  Spirit,  Pine  Wood  Oils,  and  Turpentines.  Eduard 
Valenta  {Chem.  Zeit.,  1905,  29,  807 — 808). — Rosin  spirit  (pinolin) 
may  be  detected  in  commercial  turpentine  by  collecting  the  fraction 
distilling  below  160°  and  applying  the  following  reaction.  One  part 
of  the  distillate  is  mixed  with  1 — 2  parts  of  a  6  per  cent,  solution  of 
iodine  in  chloroform  or  carbon  tetrachloride,  when  in  the  presence  of 
pinolin  a  green  or  olive-green  coloration  is  obtained  on  warming.  The 
same  green  colour  is  obtained  on  adding  acetic  anhydride  and  a  drop  of 
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sulphuric  acid.  Pine  wood  oils,  which  are  really  only  turpentines  con¬ 
taminated  with  empyreumatic  products,  may  be  identified  by  their 
reducing  action  on  a  solution  of  gold  chloride.  If  5  c.c.  of  a  10  per 
cent,  solution  of  potassium  iodide  is  shaken  with  10  c.c.  of  fresh 
turpentine  and  10  c.c.  of  carbon  disulphide,  a  yellow  potassium  iodide 
layer  and  a  rose-coloured  oily  layer  are  obtained.  Pine  wood  oils  yield 
a  yellowish-red  oily  layer.  Rosin  spirit,  petroleums,  and  rosin  oil  give 
more  or  less  pale-yellow  oily  layers.  In  the  case  of  pine  wood  oils  the 
oily  layer  also  becomes  turbid. 

For  further  reactions,  the  tables  in  the  original  paper  should  be  con¬ 
sulted.  L.  de  K. 

Detection  of  Salicylic  Acid  in  Foods.  Felice  Gorni  (Chem. 
Centr .,  1905,  ii,  519  ;  from  Boll.  Chim.  Farm .,  44,  409 — 414). — The 
presence  of  lactic  and  other  organic  acids  interferes  with  the  ferric 
chloride  test  for  salicylic  acid.  In  order  fully  to  ensure  the  absence  of 
these  acids,  it  is  recommended  to  extract  the  salicylic  acid  not  with 
pure  ether,  but  with  a  mixture  of  equal  volumes  of  ether  and  light 
petroleum.  L.  dr  K. 

Estimation  of  Glycuronic  Acid.  Carl  Neuberg  ( Zeit .  physiol. 
Chem 1905,  45,  183 — 184). — Polemical  (compare  Tollens,  this  vol., 
ii,  559).  J.  J.  S. 

The  True  Dropping  Point  and  an  Apparatus  for  Determining 

it.  Leo  Ubbelohde  {Zeit.  angew.  Chem.,  1905,  18,  1220 — 1225). — 
Objection  is  raised  to  Pohl’s  and  to  Finkener’s  methods  for  determining 
the  dropping  point  of  fats,  &c.  The  true  dropping  point  is  defined  as 
the  temperature  at  which  a  single  drop  separates  under  the  influence 
of  its  own  weight  from  a  mass  of  the  substance  which  has  been 
uniformly  heated,  and  the  amount  and  weight  of  which  do  not 
influence  the  drop. 

An  apparatus  for  determining  the  true  dropping  point  is  described. 

A.  McK. 

Detection  and  Estimation  of  Antipyrine  in  Pyramidone. 

Gustave  Patein  (J.  Pharm.  Chim.,  1905,  [vi],  22,  5 — 8). — A  test 
originally  proposed  by  Bourcet  may  be  used  for  the  detection  of  anti¬ 
pyrine.  0'2  gram  of  the  sample  is  dissolved  in  5  c.c.  of  water  and 
treated  with  two  drops  of  sulphuric  acid  and  a  few  crystals  of  sodium 
nitrite.  In  the  case  of  pure  pyramidone,  an  intense  bluish- violet  color¬ 
ation  is  obtained,  which  rapidly  fades,  leaving  the  solution  colourless. 
Should,  however,  as  little  as  2  per  cent,  of  antipyrine  be  present,  a 
permanent  bluish-green  coloration  is  visible  after  the  violet  colour  due 
to  the  pyramidone  has  faded  away. 

The  method  described  for  the  estimation  of  antipyrine  is  based  on  the 
precipitation  of  this  substance  by  means  of  formaldehyde.  One  gram 
of  the  sample  is  treated  with  5  c.c.  of  water,  5  c.c.  of  hydrochloric 
acid,  and  2  c.c.  of  a  40  per  cent,  formaldehyde  solution.  After  four 
hours,  the  precipitate  which  is  obtained  if  antipyrine  is  present  is 
collected  on  a  small  filter,  washed  with  cold  water,  dried,  detached 
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from  the  filter,  and  weighed.  The  weight  of  this  precipitate  represents 
from  90  to  100  per  cent,  of  the  antipyrine  present  in  the  sample.  The 
pyramidon  in  the  filtrate  may  be  obtained  by  shaking  out  the  latter 
with  chloroform  and  evaporating  the  chloroform  solution  at  a  low 
temperature.  The  method  gives  approximate  results.  W.  P.  S. 

Alkaloid  Reactions.  C.  Reichard  ( Chem .  Centr .,  1905,  ii,  172  ; 
from  Pharm.  Zeit .,  50,  430 — 431.  Compare  this  vol.,  ii,  561,  563). — 
Quinine  and  Cinchonine. — Some  new  tests  are  given  for  these  alkaloids, 
of  which  the  following  are  the  most  characteristic.  If  quinine  sulphate 
is  mixed  with  powdered  ammonium  persulphate  and  the  mass  care¬ 
fully  moistened  with  hydrochloric  acid,  a  beautiful  green  coloration 
appears,  whilst  cinchonine  is  as  a  rule  unaffected.  On  adding  to  the 
acid  mixtures  a  drop  of  strong  potassium  thiocyanate,  both  alkaloids 
give  a  dirty-green  coloration  with  a  shade  of  red,  which  soon  changes 
into  yellow.  If  a  mixture  of  quinine  sulphate,  potassium  ethyl 
sulphate,  and  potassium  ferrocyanide  is  heated  to  incipient  fusion,, 
no  change  is  noticed,  but  in  the  case  of  cinchonine  the  mass  becomes 
a  dark  blue.  If  potassium  ethyl  sulphate  is  heated  with  quinine 
sulphate  and  hydrochloric  acid  and  then  mixed  with  potassium  thio¬ 
cyanate,  no  reaction  is  noticed  on  introducing  into  the  liquid  a  clear 
crystal  of  potassium  ferrocyanide,  but  with  cinchonine  sulphate  the 
crystal  becomes  a  fine  ruby-red ;  this  reaction,  however,  is  not  always 
successful.  If  a  mixture  of  quinine  sulphate  and  sodium  picrate  is 
moisteued  with  a  drop  of  water  and  then  dried,  the  mass  on  being 
moistened  with  a  drop  of  concentrated  potassium  thiocyanate  solution 
assumes  a  splendid  and  permanent  orange-red  colour ;  cinchonine  only 
gives  a  passing  faint  orange  coloration.  L.  de  K. 

Estimation  of  the  Active  Principles  of  Alder  Bark  and 
Cascara  Sagrada  and  their  Extracts.  Jules  Warin  ( J .  Pharm . 
Chim .,  1905,  [vi],  22,  12 — 14). — The  method  previously  described 
(Abstr.,  1905,  ii,  363)  for  the  examination  of  alder  bark  is  not 
applicable  to  Cascara  sagrada ,  as  the  latter  contains  hydroxy- 
methylanthraquinone  compounds  which  are  not  directly  soluble  in 
alkaline  solutions.  The  powdered  bark  must  be  heated  for  two  hours 
with  2  per  cent,  sulphuric  acid  at  a  temperature  of  100°,  cooled, 
extracted  (powder  and  solution)  many  times  with  ether,  and  the 
united  ethereal  solutions  shaken  out  with  2  per  cent,  sodium  hydroxide. 
The  alkaline  solution  obtained  serves  for  the  colorimetric  estimation  as 
described  for  alder  bark.  These  methods  may  be  also  used  for  the 
analysis  of  the  extracts  of  the  above-mentioned  barks.  Alder  bark 
was  found  to  contain  3  5  per  cent,  of  active  principle  (as  emodin)  and 
the  extract  0*755  per  cent.,  whilst  Cascara  sagrada  containing  0*605 
per  cent,  of  emodin  yielded  bitter  and  non-bitter  extracts  containing 
0*590  and  0*595  percent,  respectively.  W.  P.  S. 

Easy  Way  of  Distinguishing  English  from  Chinese  Rhubarb. 
Alexander  Tschirch  (Chem.  Centr.,  1905,  ii,  82 — 83  ;  from  Schweiz. 
Woch .  Pharm.,  43,  253—254). — English  rhubarb  ( Rheum  Rhapon- 
ticum )  is  distinguished  fron  the  Chinese  variety  by  containing  a  well- 


660 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


crystallised  glucoside  rhaponticin  insoluble  in  ether.  Ten  grams  of  the 
suspected  root  are  boiled  for  15  minutes  with  50  c.c.  of  dilute  alcohol, 
the  filtrate  is  concentrated  to  10  c.c.,  and  when  cold  it  is  shaken  with 
10 — 15  c.c.  of  ether.  The  extract  from  true  rhubarb  is  still  clear  after 
24  hours,  but  if  the  Rhaponticum  variety  has  been  substituted  a 
decided  deposit  of  prismatic  needles  will  have  formed.  These  crystals 
may  be  further  identified  by  moistening  with  sulphuric  acid,  which 
produces  a  purple  coloration  changing  to  orange.  L.  de  K. 

Beer  Analysis  by  means  of  the  Refractometer.  Georg 
Barth  ( Chem .  Centr .,  1905,  i,  1747  ;  from  Zeit.  ges .  Brauw .,  28, 
303 — 306). — If  x  represents  the  amount  of  alcohol,  y  the  amount  of 
extract  in  a  beer,  r  the  refraction  difference,  and  s  the  difference  in 
sp.  gr.  of  the  beer  and  water,  we  have:  x  =  003366r  +  0*0013035. 
y  =  0  007598r  -  0’002923s.  The  correctness  of  these  formulae  was 
fully  confirmed.  L,  de  K. 

Estimation  of  Extract  in  Malt.  C.  Bleisch  and  P.  Regens- 
burger  (Chem.  Centr .,  1905,  i,  1747  ;  from  Zeit.  ges.  Brauw. ,  28, 
313 — 316). — A  slight  modification  of  the  usual  process.  The  malt  is 
mashed  as  usual,  and  when  saccharification  has  set  in,  the  whole  is 
boiled  over  an  asbestos  millboard  for  twenty  minutes.  When  cooled  to 
65°,  10  c.c.  of  a  fresh  green  malt  extract  are  added  and  the  whole  is 
kept  at  65 — 70°  for  ten  minutes.  L.  de  K. 

Estimation  of  Bacillus  Goli  in  Potable  Waters.  Albert 
Gauti^  (Ann.  Chim.  anal.,  1905,  10,  254 — 257). — The  author  has 
made  a  slight  modification  in  the  usual  process  for  the  detection  of 
the  Bacillus  coli  communis  in  waters.  This  method,  as  is  well  known, 
consists  in  adding  peptone-broth  and  a  sufficient  amount  of  phenol  to 
prevent  the  growth  of  a  large  number  of  saprophytic  germs.  Instead 
of  using  100  c.c.  of  water,  the  author  makes  repeated  experiments  with 
100,  80,  50,  20,  10,  and  1  c.c.  of  water,  then  further  trials  with  20,  10, 
5,  and  1  drops  of  the  sample.  It  is  only  by  such  repeated  experiments 
that  a  fair  idea  may  be  obtained  as  to  the  quantity  of  the  coli-bacilli. 
The  mere  presence  of  the  bacillus  is  not  sufficient  to  condemn  a  water. 
For  further  details  the  original  paper  should  be  consulted. 


L.  de  K 
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Determination  of  Refractive  Indices  of  Hydrogen,  Carbon 
Dioxide,  and  Oxygen  in  the  Infra-red.  John  Koch  {Ann.  Physik, 
1905,  [iv],  17,  658 — 674). — An  interference  method  is  employed  and 
details  are  given.  For  hydrogen  for  a  wave-length  =  8*69/r,  the  value 
1*0001373  at  0°  and  760  mm.  was  obtained,  a  result  in  accord  with 
the  value  1*000264  obtained  by  Boltzmann  for  the  dielectric  constant. 
From  the  values  of  the  refractive  index  for  this  and  other  wave¬ 
lengths,  the  author  deduces  by  Drude's  equations  ( ibid .,  1904,  14,  677 
and  936)  the  value  1*49  x  107  for  the  ratio  e/m.  For  carbon  dioxide 
for  the  same  wave-length,  the  value  1*0004578  was  obtained;  this  is 
greater  than  that  for  the  IMine,  so  that  the  gas  furnishes  a  case  of 
anomalous  dispersion.  For  oxygen,  the  value  found  was  1*0002661, 
which  is  less  than  the  values  hitherto  obtained  for  the  lithium  and 
ZMines  (1*000271),  so  that  the  dispersion  is  normal.  L.  M.  J. 

Relation  between  Electrolytic  Dissociation  and  Refractive 
Power.  Filippo  Zecchini  ( Gazzetta ,  1905,  35,  ii,  65—86). — The 
author  has  made  a  large  number  of  measurements  of  the  densities  and 
refractive  indices  for  sodium  light  and  at  the  ordinary  temperature  of 
solutions  of  different  concentrations  of  sulphuric,  hydrochloric,  nitric, 
acetic,  propionic,  trichloroacetic,  phosphoric,  phosphorous,  and  hydro¬ 
fluoric  acids,  sodium  and  potassium  hydroxides,  ammonia,  potassium 
nitrate,  chloride,  acetate,  and  trichloroacetate,  and  ammonium  nitrate. 
The  numbers  obtained  lead  to  the  following  conclusions. 

The  dissociation  of  sulphuric  acid  by  dilution  with  water  effects 
only  a  very  small  change  in  the  molecular  refraction  of  the  acid. 
With  hydrochloric  and  nitric  acids,  the  molecular  refraction  increases 
slightly  with  the  dilution.  The  increase  scarcely  ever  amounts  to  2*2, 
which  should  be  the  value  corresponding  with  the  complete  ionisation 
of  a  hydrogen  atom.  Leblanc  and  Bohland’s  hypothesis,  according  to 
which  the  hydrogen  ion  has  double  the  refraction  of  the  hydrogen 
atom,  is  therefore  regarded  by  the  author  as  not  justified,  the  small 
deviations  of  the  molecular  refraction  being  equally  well  attributable 
to  the  anion.  The  values  obtained  for  solutions  of  the  bases  examined 
indicate  no  difference  in  refraction  between  a  hydroxyl  group  and 
a  hydroxyl  ion. 

In  the  case  of  salts,  the  molecular  refraction  is  mostly  independent 
of  the  concentration  of  the  solution. 

The  molecular  refraction  of  the  water  formed  in  the  neutralisation 
of  an  acid  by  a  base  varies  considerably.  For  the  strong  acids  (nitric, 
hydrochloric,  sulphuric,  and  trichloroacetic)  with  the  strong  bases, 
potassium  and  sodium  hydroxides,  it  varies  from  a  minimum  of  7*71 
with  sodium  sulphate  to  a  maximum  of  8*40  with  potassium  trichloro¬ 
acetate,  whilst  it  has  the  value  5*97  for  ammonium  nitrate  or  potass¬ 
ium  acetate.  No  explanation  is  advanced  for  these  divergences. 
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Further  researches  are  necessary  before  definite  conclusions  can  be 
arrived  at  concerning  the  influence  of  dissociation  on  refraction,  the 
views  of  Ostwald  and  Leblanc  not  being  confirmed  by  the  results 
already  obtained.  T.  H.  P. 

Chemiluminescence.  Max  Trautz  {Zeit.  physikal.  Chem .,  1905, 
53,  1—111.  Compare  Trautz  and  Schorigin,  this  vol.,  ii,  494;  also 
Guinchant,  ibid.,  366  ;  Gernez,  ibid.,  430,  431). — The  paper  contains 
an  exhaustive  historical  and  critical  review  of  the  observations  made 
on  crystalloluminescence,  triboluminescence,  and  reaction  luminescence. 
Many  new  cases  of  crystalloluminescence  have  been  observed,  and 
attention  is  drawn  to  the  fact  that  this  phenomenon  may  accompany 
the  separation  of  crystals  from  fused  masses.  The  author  considers 
that  crystalloluminescence  is  essentially  the  same  phenomenon  as  tri¬ 
boluminescence  (see  Trautz  and  Schorigin,  loc.  cit.).  Of  285  inorganic 
substances  examined  by  the  author  or  earlier  workers,  33  are  found 
to  be  triboluminescent;  of  147  aliphatic  compounds  30,  of  305 
aromatic  compounds  112,  are  found  to  be  triboluminescent;  of  90 
alkaloids  and  alkaloid  derivatives,  as  many  as  63  are  triboluminescent. 
There  are  certainly  some  cases  at  least  of  triboluminescent  substances 
which  do  not  exhibit  physical  isomerism  of  any  sort.  A  large  number 
of  reactions  was  examined  for  reaction  luminescence,  and  this  pheno¬ 
menon  was  observed  specially  in  cases  where  oxygen  or  the  halogens 
were  the  active  agents.  It  was  found  that  increase  of  the  reaction 
velocity,  and  whatever  contributed  to  this,  increased  the  intensity  of 
the  luminescence.  The  spectrum  of  the  light  emitted  in  cases  of 
crystalloluminescence  and  reaction  luminescence  is  continuous  even 
with  luminescent  gases,  as,  for  example,  in  the  cold  (50 — 90°)  acetyl¬ 
ene-chlorine  and  acetylene-bromine  flames.  J.  C.  P. 

Atmospheric  Electricity  [Radioactivity]  in  High  Latitudes. 

George  C.  Simpson  {Phil.  Trans.,  1905,  A,  205,  61 — 97). — This  paper 
records  results  of  observations  made  in  Lapland,  and  part  of  it  deals 
with  the  influence  of  the  wind,  the  humidity,  the  height  of  the  baro¬ 
meter,  &c,,  on  the  atmospheric  radioactivity.  The  observations  give 
strong  support  to  Elster  and  GeitePs  view  that  the  emanation  in  the 
air  originates  from  the  radium  or  radioactive  emanation  in  the  soil. 
Anything  which  tends  to  reduce  the  atmospheric  circulation  tends 
also  to  increase  the  quantity  of  emanation  in  the  lower  layers  of  the 
atmosphere.  J.  C.  P. 

Radioactivity  of  Atmospheric  Precipitations  and  of  Surface 
Waters.  Josef  Jaufmann  {Chem.  Centr.,  1905,  ii,  600  ;  from  Metereol. 
Zeit.,  22,  102 — 113). — A  measured  amount  of  potassium  alum  solu¬ 
tion  is  added  to  1  litre  of  the  water  under  examination  and  precipi¬ 
tated  with  ammonia.  The  radioactivity  of  the  emanation  and  the 
induced  radioactivity,  which  are  all  collected  in  the  precipitate,  are 
determined  together  in  an  apparatus  resembling  that  of  Elster  and 
Geitel,  and  are  found  generally  to  lie  between  the  activity  of  radium 
and  that  of  thorium.  Rain  is  always  slightly  active,  most  so  that 
collected  during  a  thunderstorm  in  the  spring,  or  in  a  town  ;  the  activity 
diminishes  as  the  rain  shower  continues  ;  freshly  fallen  snow  is  3 — 5 
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times  as  active  ;  rain  and  snow  diminish  in  activity  after  they  have 
fallen,  but  snow  on  the  ground  may  be  reinforced  by  further  absorp¬ 
tion.  The  radioactivity  of  hailstones  is  greater  than  that  of  rain. 
Natural  ice  also  is  sometimes  strongly  radioactive. 

Surface  water  is  always  radioactive,  but  the  values  vary  enormously 
and  seem  to  depend  on  the  atmospheric  pressure.  This  applies  also 
to  spring  waters ;  the  deepest  spring  is  most  radioactive.  If  the 
ground  is  frozen  for  long,  the  radioactivity  increases,  and  diminishes 
again  after  a  thaw.  G.  Y. 

Production  of  Radium  from  Uranium.  Bertram  B.  Boltwood 
(Amev.  J.  Sci .,  1905,  [iv],  20,  239 — 244.  Compare  Abstr.,  1904, 
ii,  666). — The  author  considers  that  the  conclusions  drawn  by  Soddy 
from  his  experiments  on  the  production  of  radium  are  unjustifiable. 
With  a  view  to  determining  whether  it  is  possible  to  observe  the 
formation  of  radium  in  a  uranium  solution,  250  c.c.  of  a  solution 
containing  100  grams  of  “  purest  uranium  nitrate,”  which  had  been 
recrystallised  five  times,  were  introduced  into  a  glass  bulb  of  400  c.c. 
capacity,  the  neck  of  which  was  then  drawn  out  and  sealed.  Thirty 
days  later,  the  entire  gaseous  contents  were  removed  and  transferred 
to  an  electroscope,  and  in  order  to  displace  the  dissolved  gases  and 
any  radium  emanation  the  solution  was  boiled  for  fifteen  minutes. 
The  electroscope  was  capable  of  detecting  1*7  x  10" 11  gram  of 
radium,  but  no  increase  in  the  normal  leak  of  the  instrument  could  be 
detected.  Similar  negative  results  were  obtained  at  the  end  of  six 
months  and  of  390  days.  It  can  be  positively  asserted  that  in 
390  days  the  quantity  of  radium  produced  from  48  grams  of  uranium 
in  a  uranium  nitrate  solution  is  less  than  1*7  x  10" 11  gram.  This  is 
less  than  one-sixteen-hundredth  of  the  quantity  which  would  be 
expected  from  the  disintegration  theory  if  the  value  of  X  for  radium  is 
taken  as  8'8  x  10"4(year)"1.  The  experiments  indicate  that  one  or 
more  products  of  a  slow  rate  of  change  intervene  between  uranium 
and  radium.  H.  M.  D. 

Properties  of  Radium  in  Small  Quantities.  A.  Toller  ( Chem . 
Centr.,  1905,  ii,  388  ;  from  PhysikaL  Zeit 1905,  6,  409—411).— A 
reply  to  Eve  (this  vol.,  ii,  367). — The  author  has  repeated  his  experi¬ 
ments  with  some  modifications  and  again  finds  the  intensity  of  radia¬ 
tion  is  not  proportional  to  the  quantity  of  radium  ;  if  the  latter  is 
reduced  to  one-millionth  of  its  original  amount,  the  fall  of  potential 
produced  by  it  is  only  reduced  to  one -three-hundredth.  The  same 
amount  of  radium  spread  over  ten  times  the  area  produces  4  or  5  times 
as  great  a  fall  of  potential  as  before.  The  suggestion  is  put  forward 
that  the  breakdown  of  radium  bromide  can  be  retarded  by  the 
presence  in  the  surrounding  air  of  the  products  of  decomposition. 
Rutherford’s  suggestion  (this  vol.,  ii,  367)  that  solid  radium  bromide 
volatilises  is  not  regarded  as  probable,  inasmuch  as  an  active  plate 
hardly  ever  loses  its  activity.  The  author  maintains  that  radium 
compounds  decompose  more  rapidly  at  the  surface  than  at  lower 
layers.  P.  H. 
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Scintillations  produced  by  Radium.  Robert  W.  Wood  {Phil. 
Mag.,  1905,  [vi],  10,  427 — 430). — Different  interpretations  have  been 
given  of  the  scintillations  at  a  zinc  sulphide  screen  caused  by  the 
bombardment  of  radium  corpuscles.  According  to  Crookes,  each 
flash  is  due  to  the  impact  of  a  positive  a-particle ;  according  to 
Becquerel,  the  production  of  light  results  from  cleavage  of  the  crystals, 
brought  about  by  the  action  of  the  rays.  The  author  has  determined 
the  duration  of  (1)  the  spinthariscope  flashes,  (2)  the  flashes  produced 
by  cleavage,  that  is,  the  triboluminescence.  It  appears  that  the 
duration  of  (1)  is  between  1/15, 000th  and  1/20, 000th  of  a  second, 
much  shorter  than  that  of  (2).  Hence  it  is  probable  that  the  two 
phenomena  are  not  very  closely  related.  A  photographic  examination 
of  the  scintillations  shows  that  only  a  small  percentage  of  zinc 
sulphide  crystals  becomes  luminous  under  the  radium  rays.  It  is 
known  that  the  phosphorescent  power  of  most  substances  is  due  to 
minute  traces  of  impurity,  and  hence  a  scintillation  probably  occurs 
only  when  an  electron  strikes  a  molecule  of  the  impurity.  This  would 
do  away  with  the  difficulty  involved  in  Crookes’  view,  for  the  actual 
number  of  a-particles  emitted  from  the  radium  must  far  surpass  the 
number  of  flashes  of  light  as  seen  in  the  spinthariscope.  J.  C.  P. 

Slow  Transformation  Products  of  Radium.  Ernest  Ruther¬ 
ford  {Phil.  Mag.,  1905,  [vi],  10,  290 — 306.  Compare  Abstr.,  1904,  ii, 
799). — Further  experiments  on  the  variation  of  activity  of  the 
successive  products  of  radium  have  been  made,  and  a  new  product, 
previously  overlooked,  has  been  isolated. 

At  the  end  of  twenty-four  hours  the  products,  radium-A,  ~B,  and  -C, 
which  are  formed  on  a  plate  exposed  to  radium  emanation,  have  been 
almost  completely  transformed,  but  there  is  a  small  residual  activity 
comprising  both  a-  and  /3-rays  which  is  in  general  of  the  order  of  one- 
millionth  of  the  activity  immediately  after  removal. 

The  /3-ray  activity  increases  with  time  according  to  the  equation 
/=  /0(1  -  xt),  and  reaches  a  practical  maximum  after  about  forty 
days.  Half  the  final  activity  is  attained  in  six  days  and  the  constant 
A  =  0T15(day)-1.  The  a-ray  activity  also  increases  and  reaches  half 
its  final  value  in  about  143  days. 

The  explanation  of  the  experimental  results  is  that  the  primary 
product,  radium-D,  does  not  emit  either  a-  or  /3-rays  ;  it  undergoes 
slow  transformation  (half  complete  in  forty  years)  with  the  forma¬ 
tion  of  a  product,  radium-E,  which  emits  /3-  and  probably  y-rays, 
and  this  /3-ray  product  is  the  parent  substance  of  a  product,  radium-F 
(previously  termed  radium-E),  which  emits  only  a-rays. 

By  heating  a  platinum  plate  coated  with  the  active  deposit  at  1000°, 
radium-F  and  the  greater  part  of  radium-D  are  volatilised.  The 
activity  of  the  residual  radium-E  decreases  exponentially  with  the 
time  and  reaches  half  value  in  4*5  days.  The  difference  between  the 
transformation  periods  deduced  from  the  recovery  curve  and  the  decay 
curve  is  attributed  to  an  alteration  in  the  radium-E  after  exposure  to 
the  high  temperature. 

When  a  bismuth  plate  is  introduced  into  solution  of  the  active 
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deposit,  radium-F  is  deposited  and  separated  from  radium-D  and  -E. 
The  activity  of  the  deposit  decays  exponentially  and  reaches  half 
value  in  143  days  [A.  —  l*77(year)-1]. 

From  the  agreement  in  the  chemical  and  physical  properties  of 
radium-F  and  radiotellurium  and  the  equality  of  their  decay  constants, 
there  can  be  little  doubt  about  the  identity  of  these  two  substances. 
It  is  calculated  that  a  ton  of  mineral  containing  50  per  cent,  of  uranium 
contains  0*14  mg.  of  radium-F,  and  this  number  agrees  closely  with 
the  amount  of  radiotellurium  extracted  by  Marckwald  from  uranium 
residues.  Assuming  that  the  a-particles  from  radium  and  radium-F 
produce  about  the  same  amount  of  ionisation,  the  activity  of  radium-F 
in  the  free  state  should  be  about  3200  times  the  activity  of  pure 
radium  at  its  minimum  activity,  which  also  agrees  with  Marckwald’s 
observations  on  the  activity  of  radiotellurium. 

The  published  observations  on  polonium  indicate  the  presence  of 
impurities,  but  there  can  be  little  doubt  that  the  chief  constituent  of 
polonium  is  identical  with  radium-F. 

Some  experiments  with  a  sample  of  radio-lead,  four  months  old, 
showed  that  the  /?-ray  activity  was  constant  during  six  months,  whilst 
the  a-ray  activity  steadily  increased.  These,  and  the  observations  of 
Hofmann,  Gonder,  and  Wolfl  (this  vol,,  ii,  71)  on  radiodead,  seem  to 
indicate  that  old  radio-lead  consists  of  radium-D,  -E,  and  -F,  whilst  a 
freshly  prepared  specimen  is  probably  represented  by  radium-D. 

The  entire  process  of  disintegration  of  radium  according  to  present 
data  corresponds  to  the  following  scheme  : 


Uadi um-^-Emaiiatiorv -^-Radium  -A^" Radium  -B-^*Radium  -C"^-Radium  -D-^-Radimn  -E-^  Radium  -P 

{r;ulio-lead)  (polonium  radio- 

tellurium) 

Time  for  half  transformation  : 

1300  years  4  days  3  rtuqs.  21  mins.  28  mins.  40  years  6  days  148  days 
Fay  emission  : 

a  a  a  —  a,  7  &  7  a 


No  evidence  of  further  transformation  has  been  obtained.  If  the 
a-particle  is  a  helium  atom,  then,  since  five  products  emitting  a-particles 
are  present  in  radium,  the  atomic  weight  of  the  transformation 
product  should  be  225  —  20  =  205.  This  number  is  very  nearly  equal 
to  the  atomic  weight  of  lead,  and  the  view  that  lead  is  the  end-product  of 
the  series  is  supported  by  the  fact  that  lead  is  always  present  in  the 
radioactive  minerals  in  about  the  amount  to  be  theoretically  expected 
from  the  content  of  uranium  when  the  quantity  of  helium  present  is 
used  to  compute  the  age  of  the  minerals.  H.  M.  D. 

Some  Properties  of  the  a-Rays  of  Radium.  Henri  Becquerel 

(Compt.  rend.,  1905,  141,  485— 490).— A  reply  to  Bragg  and  Kleeman 
and  to  Rutherford  (compare  Becquerel,  Abstr.,  1903,  ii,  256,  257,  402, 
523 ;  1904,  ii,  6  ;  Bragg  and  Kleeman,  this  vol.,  ii,  5  ;  Rutherford, 
this  vol.,  ii,  495).  M.  A.  W. 

Decomposition  of  Wa  ter  by  Radium.  Sir  William  Ramsay 
(Meddel.  k.  Vet.  Akad.  NoheVinst.,  1905,  1,  909— 911).— It  has  been 
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found  by  various  observers  that  the  gas  evolved  by  decomposition  of 
water  by  means  of  radium  bromide  contains  an  excess  of  hydrogen. 
Various  causes  are  suggested  to  which  this  might  be  due,  one  of  which, 
namely,  oxidation  of  grease  of  stopcocks,  &c.,  is  of  frequent  occurrence. 
When  this  is  avoided,  it  is  found  that  neither  free  bromine  nor  ozone 
is  produced,  that  it  does  not  seem  probable  that  hydrogen  is  evolved 
from  radium  itself,  and  that  no  hydrogen  peroxide  or  radium  bromate  is 
formed.  In  the  presence  of  the  emanation,  however,  dry  oxygen  is  found 
to  oxidise  the  mercury,  and  when  the  emanation  acts  on  pure  water  with 
no  oxidisable  substance  present,  the  gases  produced  consist  wholly  of 
the  explosive  mixture  of  oxygen  and  hydrogen.  The  action  must  be 
attributed  wholly  to  a-rays,  as  /3-rays  are  without  action.  L.  M.  J. 

Absorption  of  the  /3-  and  y-Rays  of  Actinium.  T.  Godlewski 
{Phil.  Mag.,  1905,  [vi],  10,  375- — 379.  Compare  this  vol,,  ii,  497,  498). 
— The  penetrating  power  of  the  /3-rays  of  thorium  and  radium 
increases  with  the  thickness  of  matter  traversed,  whereas  the  /3-rays 
of  actinium  are  homogeneous,  and  absorption  takes  place  according  to 
the  exponential  equation  I  —  IQe~Xx,  where  x  is  the  thickness  of 
matter  traversed. 

The  penetrating  power  of  the  /3-rays  of  actinium  is  only  about  40 
per  cent,  of  that  of  the  uranium  rays,  and  about  one-third  of  the 
average  penetrating  power  of  the  /3-rays  of  radium. 

Experiments  with  different  metals  show  that  the  deviations  from 
the  absorption  density  law  (\/d  —  constant)  are  considerably  smaller 
than  in  the  case  of  the  other  radioactive  elements.  The  thickness  of 
metal  required  to  absorb  half  the  rays  and  the  absorption  constant  has 
been  determined. 


Aluminium. 

Mica. 

Brass. 

Copper. 

Tinfoil. 

Lead. 

Thickness  (mm.).. 

0*212 

0*21 

0*065 

0*063 

0*045 

0*0425 

A  cm.“l  . 

....  32*7 

33*0 

108*0 

139*0 

154*0 

163*0 

A /d . 

....  12*9 

12*0 

13*1 

15*9 

15*7 

14*1 

The  absorption  of  the  y-rays  of  actinium  follows  an  exponential 
law.  These  rays  also  have  a  very  small  penetrating  power  compared 
with  the  y-rays  of  other  radioactive  elements,  for  example,  only  about 
one-tenth  of  that  of  the  more  penetrating  y-rays  of  radium.  For 
iron,  zinc,  and  lead,  the  thickness  of  metal  required  to  absorb  half  the 
rays  is  5*70,  5’60,  and  1*92  mm.,  and  the  absorption  constants  1*23, 
1*24,  and  4*54  respectively.  H.  M.  D. 

Determination  of  Wave-lengths  in  the  Spectrum  of  Giesers 
Emanium.  J.  Hartmann  ( Chem .  Centr .,  1905,  ii,  388;  from 
Pkysikal.  Zeit .,  1905,  6,  401 — 402).— In  addition  to  the  line  previously 
described  at  488  '5/a/a,  the  spectrum  comprises  the  following  :  two 
bands,  one  brighter  at  356/a/a,  the  other  weaker  at  434/a/a;  two  very 
faint,  fine  lines,  413'7/a/a  and  474*3/a/a  respectively;  an  indistinct 
double  line  (527‘2/a/a  and  530‘6/a/a  1),  and  two  very  faint  lines, 
570*4 /a/a  and  583*8/a/a.  Traces  of  impurity,  such  as  a  mechanically 
retained  gas  or  a  solid  substance  in  solid  solution,  might  conceivably 
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become  luminous  through  the  radiation  of  the  emanation,  as  is  the 
case,  described  by  Giesel,  of  the  addition  of  didymium  to  lanthanum 
chloride.  It  has,  however,  not  yet  been  proved  whether  the  spectrum 
just  mentioned  is  identical  with  that  of  didymium  or  not.  It  is 
noteworthy  that  a  substance  which  is  luminous  at  low  temperatures 
without  external  supply  of  energy  should  give  a  spectrum  with  well- 
defined  lines,  and  having  a  maximum  in  the  ultra-violet  region. 

P.  B. 

Generator  Gas-  and  Carbon-cells.  Fritz  Haber  and  Alexander 
Moser  ( Zeit .  Elektrochem .,  1905,  11,  593,  609). — The  lower  end  of  a  test- 
tube  is  etched  inside  and  outside  with  hydrofluoric  acid,  the  roughened 
surfaces  moistened  with  platinic  chloride  and  heated  so  as  to  produce 
a  coating  of  spongy  platinum  ;  electrical  contact  is  made  to  the  coatings 
by  means  of  platinum  wires,  and  suitable  tubes  are  introduced  to 
allow  of  carbon  monoxide,  oxygen,  or  other  gases  being  brought  into 
contact  with  the  platinum  coatings.  The  whole  is  heated  by  a  jacket 
of  boiling  sulphur  on  phosphorus  pentasulphide.  The  hot  glass  itself 
acts  as  the  electrolyte,  the  two  coatings  of  platinum  being  the 
electrodes.  In  most  of  the  experiments  the  outer  coating  was  in 
contact  with  air,  a  mixture  of  carbon  dioxide  with  a  little  carbon 
monoxide  or  pure  oxygen  being  passed  into  the  inside  of  the  tube 
and  the  difference  of  potential  between  the  electrodes  measured. 
A  discussion  of  the  thermodynamics  of  the  reaction  CO -f  Jr02  =  C02 
leads  to  the  following  expression  for  the  free  energy  A  : 

A  =  67440  -  2*42riogr  +  0-001 7 T2  -  4*56 Tlog10pCo2/pco  x  p0J  -  5*9 5T. 
From  this  the  E.M.F.’s  at  the  absolute  temperatures  717°  and  791° 
are  easily  calculated  by  substituting  the  values  of  T  and  dividing  by 
46220.  The  partial  pressures  of  the  reacting  gases  are  used  in  place 
of  their  concentrations.  The  differences  of  potential  measured  are 
well  defined  and  easily  reproduced.  At  the  temperature  of  boiling 
phosphorus  pentasulphide,  a  mixture  of  96*1  per  cent.  C02  and  1*6  per 
cent.  CO,  measured  against  oxygen,  gave  0*944  to  0  975  volt,  the 
calculated  value  being  0*964  volt.  In  sulphur  vapour,  a  mixture  of 
97*8  per  cent.  C02  and  1*71  per  cent.  CO  gave  1*012  volts,  the 
calculated  value  being  1*013  volts.  It  is  also  shown  that  variations  in 
the  concentration  of  the  carbon  monoxide  or  of  the  oxygen  produce 
changes  in  the  E.M.F .  which  agree  in  sign  and  very  nearly  in 
magnitude  with  those  required  by  the  theory.  When  pure  carbon 
monoxide  is  used,  it  decomposes  in  presence  of  the  platinum,  depositing 
carbon.  This  deposit  of  carbon  produces  an  E.M.F,  (of  nearly  1  volt). 
That  the  E.M.F.  is  due  to  the  carbon  is  proved  by  the  fact  that  it 
persists  in  presence  of  carbon  dioxide,  but  disappears  if  oxygen  is 
passed  in.  In  conclusion,  an  experiment  was  made  with  hydrogen 
and  oxygen  in  the  same  apparatus.  The  E.M.F.  measured  varied 
from  1*183  to  1*196  volt,  the  calculated  value  being  1*153  volt. 

The  resistance  of  a  carbon  monoxide-oxygen  cell,  constructed  in  the 
way  described,  is  about  500  ohms ;  when  closed  through  an  external 
resistance  of  10,000  ohms,  a  current  is  produced  which  at  first 
rapidly  diminishes  ;  after  a  minute  it  reached  the  value  0*32  x  10-4 
ampere  :  the  E.M.F.  of  the  cell  had  fallen  to  0*26  volt.  T.  E. 
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Mean  Potential  at  Electrodes  under  the  Action  of  Alternat¬ 
ing  Currents.  Philip  George  Gundry  ( Zeit .  physikal.  Chem .,  1905, 
53,  177 — 212). — A  theoretical  and  physical  paper.  The  author  has 
made  experiments  in  which  an  alternating  current  of  varying 
frequency  was  sent  through  an  electrolyte  between  two  mercury 
electrodes,  the  one  very  small,  and  the  other  so  large  that  it  could  be 
regarded  as  unpolarisable  in  comparison  with  the  smaller.  The 
effects  observed  were  (1)  an  alteration  of  the  direct  current  or  of  the 
E.M.F. ,  (2)  an  alteration  of  the  surface  tension  of  the  mercury.  The 
first  effect  m&y  be  due  to  (a)  the  asymmetry  of  the  polarisation,  or 
(b)  the  partial  transport  of  the  cathodic  component  of  the  current  by 
hydrogen.  When  a  typical  salt  is  taken  as  the  electrolyte,  (a)  is 
masked  by  (6).  With  complex  salts,  especially  those  giving  an  alkaline 
reaction,  (6)  is  negligible,  and  the  result  of  (a-)  is  evident.  J.  C.  P. 

Chemical  Transfer  of  Metallic  Potentials.  Robert  Luther 
(Zeit.  physikal.  Chem .,  1905,  52,  626 — 628). — Critical  remarks  on 
Fischer’s  recent  paper  (this  vol.,  ii,  501).  The  author  points  out  that 
several  years  ago  he  made  experiments  similar  to  some  of  Fischer’s 
(see  Abstr.,  1901,  ii,  301).  J.  C.  P. 

Temperature-coefficient  of  Electrical  Resistivity  of  Carbon 
at  Low  Temperatures.  H.  Morris-Airey  and  E.  D.  Spencer 
(Mem.  Manchester  Phil.  Soc.f  1905,  49,  [x],  1 — 8). — The  measure¬ 
ments  were  made  with  carbon  filaments  taken  from  Ediswan  in¬ 
candescent  lamps.  The  filament,  together  with  a  platinum  resistance 
thermometer,  was  suspended  centrally  in  a  thick  brass  cylinder 
surrounded  by  a  Dewar  tube.  After  initial  determination  of  the  resist¬ 
ance  with  the  filament  and  thermometer  immersed  in  liquid  air,  this  was 
poured  out  and  a  series  of  measurements  was  made  during  the  steady 
rise  of  temperature,  which  was  comparatively  slow  on  account  of  the 
considerable  heat  capacity.  The  resistance  of  the  carbon  increases 
uniformly  as  the  temperature  falls  until  -  150°  is  reached,  when  the 
rate  of  increase  over  a  small  interval  of  temperature  is  smaller  ;  at 
—  182°,  however,  the  resistance  has  increased  to  a  value  w’hich 
corresponds  almost  exactly  with  that  calculated  by  extrapolation  by 
means  of  the  constant  temperature-coefficient.  A  readjustment  of 
the  relative  positions  of  the  particles  is  suggested  as  the  cause  of  the 
observed  irregularity.  A  table  of  specific  resistances  between  —  197° 
and  -  4°  is  appended.  H.  M.  D. 

Disruptive  Discharge  in  Gases  at  High  Pressures. 

Ch.  Eug.  GuYEandH.  Guye  (Arch.  Sci.phys.  nat 1905,  20,  111 — 123)k 
— The  potential  difference  necessary  to  produce  the  disruptive  discharge 
for  a  definite  distance  was  determined  for  various  gases  at  different 
pressures.  It  was  found  that  between  1  and  10  atmospheres  the  potential 
is  a  linear  function  of  the  pressure  ;  at  higher  pressures,  the  ratio  of 
potential  to  pressure  diminishes.  In  the  case  of  nitrogen,  the  curve 
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exhibits  a  maximum  in  the  neighbourhood  of  the  pressure  of  maximum 
compressibility.  The  experiments  with  air  similarly  showed  a  slight 
rise  in  the  curve  for  p  =  65  metres  of  mercury.  Experiments  with 
carbon  dioxide  in  the  neighbourhood  of  the  critical  point  indicated  a 
lowering  of  the  explosion  potential,  but  the  experiments  are  compli¬ 
cated  by  the  partial  decomposition  of  the  gas.  Little  or  no  effect  was 
found  to  result  from  the  presence  of  salts  of  radium  or  the  influence  of 
X-rays.  L.  M.  J. 

Glow  Discharge  in  Vapours  of  the  Mercuric  Haloids. 
W.  Matthies  (Ann.  Physik ,  1905,  [iv],  17,  675 — 693). — Work  on  the 
potential  gradient  in  gases  at  low  pressure  has  been  largely  confined 
to  nitrogen  ;  the  author  has  extended  investigations  of  this  nature  to 
the  vapours  of  mercuric  chloride,  bromide,  and  iodide.  He  finds  that 
the  glow  discharge  in  these  gases  does  not  differ  from  that  in  the 
elementary  gases,  and  verifies  the  absence  of  any  noticeable  decomposi¬ 
tion  with  suitable  current  and  platinum  electrodes.  Copper,  iron, 
aluminium,  and  mercury  cause  decomposition  without  current.  The 
potential  gradients  are  considerably  higher  than  that  for  nitrogen,  as 
are  also  the  cathode  and  anode  falls.  The  gradient  increases  with 
pressure  at  first  more  rapidly,  later  more  slowly  than  the  latter.  The 
dependence  on  current  strength  appears  very  complicated,  differing  for 
different  pressures  \  the  gradient  also  decreases  with  increasing  cross- 
section  of  the  tube.  The  cathode  fall  increases  approximately  as  the 
molecular  weight  of  the  compound.  L.  M.  J. 

Conductivity  of  Sulphuric  Acid  at  Different  Temperatures. 

JBlas  Cabrera.  Felipe  ( Chem .  Centr.,  1905,  ii,  438 — 439  j  from  Physikal . 
Zeit.,  1905,6,  422 — 429). — The  composition  of  the  solutions,  which 
vary  from  2*66  to  35*34  mols.  of  water  per  mol.  of  sulphuric  acid,  was 
determined  by  measurement  of  their  densities  at  15°.  The  conductivity 
temperature  curve  is  convex  towards  the  temperature  axis  at  high 
concentrations  and  concave  at  low  concentrations.  With  increasing 
dilution,  the  point  of  inflection  is  displaced  more  and  more  towards  the 
lower  temperatures.  The  existence  of  these  points  is  explained  by  the 
antagonistic  influence  of  the  temperature  on  the  mobility  and  on  the 
degree  of  dissociation.  If  the  conductivity  at  each  temperature  be 
expressed  as  a  function  of  the  concentration,  the  conductivity  maxima 
appear  most  sharply  defined  at  high  temperatures,  Occasionally  two 
maxima  are  observed,  but  the  author  is  not  convinced  of  the  existence 
between  these  of  a  minimum  corresponding  with  1 4  mols.  of  water  per 
mol.  of  acid.  P.  H. 

Electrical  Conductivity  of  Potassium  and  Sodium  Nitrates 
and  of  Fused  Mixtures  of  the  Two  Nitrates  together  and  with 
other  Salts.  Alexis  Bogorodsky  (J.  Puss .  Phys.  Chem.  Soc 1905, 
37,  760 — 807). — The  author  has  determined  the  specific  electrical  con¬ 
ductivities  of  fused  potassium  and  sodium  nitrates  and  various  mix¬ 
tures  of  the  two  salts  at  different  temperatures,  the  results  being 
given  in  reciprocal  ohms  in  the  following  table  : 
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Per  cent,  by  weight  of  potassium  nitrate. 


Temper- 


ature. 

100. 

94*392. 

73*224. 

54*323. 

49-386. 

14*493. 

0. 

348° 

0-639 

0-662 

0-751 

0*830 

0-848 

HI 

1*122 

351 

0-649 

0-671 

0*760 

0*843 

0*857 

1-137 

354 

0  "658 

0-680 

0*770 

0-854 

0-866 

1*055 

1*152 

357 

0-667 

0-689 

0*779 

0*865 

0-877 

1*067 

1-166 

360 

0*676 

0*699 

0*787 

0-875 

0-888 

1*088 

1-179 

363 

0*685 

0-709 

0-796 

0*885 

0-901 

— 

1-192 

The  conductivities  of  these  mixtures  are  smaller  throughout  than 
the  numbers  calculated  additively. 

The  author  has  also  examined  the  effect  on  the  specific  conductivity 
of  fused  sodium  nitrate  of  admixtures  of  a  number  of  other  salts  in 
varying  proportions.  Lithium  chloride  causes  a  slight  increase  in  the 
conductivity  of  sodium  nitrate,  but  all  the  other  salts  experimented 
with  diminish  the  conductivity.  The  results  are  given  in  detail. 

T.  H.  P. 

Use  of  Balanced  Electrodes.  W.  W.  Haldane  Gee  {Trans. 
Faraday  Foe.,  1905,  1,  237 — 250). — -Several  forms  of  balance  volta¬ 
meters  are  described  for  measuring  quantities  of  electricity  with  a 
degree  of  accuracy  sufficient  for  commercial  purposes.  In  one  of  these, 
the  cathode  is  suspended  in  a  solution  of  a  salt  of  the  metal  to  be 
deposited  from  one  of  the  pans  of  an  ordinary  physical  balance. 
Before  starting,  the  cathode  is  accurately  counterpoised  ;  the  current  is 
then  passed,  and  the  increase  in  weight  of  the  cathode  is  determined. 
With  copper,  zinc,  silver,  and  mercury,  satisfactory  results  were 
obtained.  In  a  second  form  of  apparatus,  a  hydrometer  constructed 
of  thin  brass  is  employed  as  a  combined  cathode  and  balance,  and  in  a 
third  a  spring  balance  arrangement  from  which  the  cathode  is 
suspended  gives  a  convenient  means  of  measuring  total  current  flow. 

H.  M.  D. 

Very  Unequal  Electrodes.  Valve  Cells.  Metal  Vegetation. 

W.  Holtz  ( Chem .  Centr.,  1905,  ii,  595  ;  from  Physikal.  Zeit .,  6, 
480 — 485). — Currents  of  varying  E.M.F.  are  passed  through  an  elec¬ 
trolytic  cell  containing  an  acid  or  salt  solution  and  two  electrodes  of  the 
same  metal,  but  of  very  different  sizes.  If  the  direction  of  the  current 
is  changed,  the  deflection  of  the  galvanometer  is  almost  always  altered  ; 
with  some  metals,  the  deflection  is  smaller  when  the  small  electrode  is 
the  anode,  but  reversely  with  other  metals.  The  variation  in  the 
deflection  is  greater  usually  when  the  concentration  of  the  solution  and 
the  E.M.F.  are  smaller.  Valve  cells,  which  approach  the  aluminium 
cell,  are  formed  with  iron,  lead,  nickel,  antimony,  and  bismuth  in 
1  per  cent,  sulphuric  acid  when  the  E.M.F.  is  small,  but  with  copper  in 
copper  sulphate  or  chloride  when  the  E.M.F.  is  moderate.  Metal  trees 
are  formed  by  copper,  zinc ,  iron,  cadmium,  and  cobalt  in  addition  to 
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the  cases  previously  known  ;  the  branching  is  most  delicate  with 
cadmium,  and  is  fungus-like  with  cobalt.  The  cause  of  the  irregulari¬ 
ties  lies  in  the  smaller  electrode  on  which  is  formed  a  layer  of  oxide 
or  superoxide  if  it  is  the  anode,  or  of  hydrogen  or  loose  metallic 
deposit  if  it  is  the  cathode.  G.  Y. 

The  Behaviour  of  Magnesium  Anodes.  G.  Baborovsky  (. Zeit . 
Elektrochem .,  1905,  11,  465 — 482). — Hydrogen  is  evolved  at  a 
magnesium  anode  immersed  in  a  neutral  solution  of  a  sulphate  or 
chloride  and  a  black  substance  is  formed,  which  was  formerly  regarded 
as  a  suboxide,  but  which  appears  to  be  a  mixture  of  hydroxide  and 
finely-divided  magnesium  produced  by  the  pulverisation  of  the  anode. 
The  anode  has  an  apparent  valency  of  about  1*3  which  is  almost 
independent  of  the  experimental  conditions.  A  very  considerable 
transition  resistance  is  found  at  the  surface  of  the  anode.  By  means 
of  a  special  method  the  potential  of  the  anode  was  measured,  notwith¬ 
standing  this  resistance,  and  found  to  be  approximately  the  same  as 
that  of  the  metal  when  no  current  is  passing.  The  latter  quantity  is 
very  badly  defined;  referred  to  Ostwald’s  zero  it  is  about  1*7  volts. 

Attempts  to  prepare  a  magnesium  suboxide  were  unsuccessful ;  the 
black  powder  formed  at  the  anode  could  not  be  separated  from 
magnesium  hydroxide.  Magnesium  amalgam,  when  exposed  to  moist 
air,  rapidly  oxidises  to  a  brown,  earthy  mass  from  which  metallic 
mercury  may  be  separated  by  distillation  in  a  vacuum.  The  residue 
contains  oxides  of  mercury  and  magnesium.  When  a  rod  of  magnesium 
is  immersed  in  water  in  contact  with  copper  or  platinum,  a  grey 
powder  is  produced  which  can  be  partially  separated  from  magnesium 
hydroxide  by  suspension  in  water,  but  this  substance  also  appears  to 
consist  of  a  mixture  of  finely-divided  metal  and  hydroxide. 

In  alkaline  solutions,  the  behaviour  of  magnesium  resembles  that  of 
aluminium.  An  applied  E.M.F.  of  110  volts  produces  a  very  small 
current  at  first ;  after  some  time  the  temperature  rises  and  a  larger 
current  begins  to  pass ;  in  both  cases  the  magnesium  is  scarcely  acted 
on  and  oxygen  mixed  with  about  3  per  cent,  of  hydrogen  is  evolved. 
Similar  phenomena  are  observed  with  lower  applied  E.M.F.’ s,  but  with 
2  volts  the  second  stage  cannot  be  observed.  During  the  second  stage, 
the  metal  dissolves  with  an  apparent  valency  of  about  9.  The 
phenomena  may  be  explained  by  supposing  that  a  non-conducting 
layer  of  hydroxide  first  forms  on  the  anode ;  owing  to  electric 
endosmosis,  this  soon  dries  up,  shrinks,  and  cracks.  It  is  well  known 
that  a  non-conductor  containing  fine  cracks  or  pores  possesses  metallic 
conductivity.  This  explains  the  change  from  the  first  to  the  second 
stage  ;  the  attack  of  the  metal  during  the  second  stage  is  due  to 
portions  of  the  oxide  layer  falling  off  and  exposing  a  fresh  metallic 
surface. 

In  a  solution  containing  both  potassium  chloride  and  hydroxide, 
oxygen  and  hydrogen  are  evolved  simultaneously  at  a  magnesium 
anode,  and  in  consequence  some  anomalous  reactions  may  be  observed. 
In  neutral  solutions,  for  example,  potassium  permanganate  and  potass¬ 
ium  chromate  are  reduced,  whilst  iodine  is  set  free  from  potassium 
iodide;  in  alkaline  solutions,  bromine  and  iodine  ions  are  oxidised  to 
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BrOs  and  I03  ions,  permanganate  is  probably  reduced  to  manganate, 
whilst  chlorine  ions  are  unaltered.  T.  E, 

Cathodic  Pulverisation  of  Tellurium.  Erich  Muller  and 
Richard  Lucas  (Zeit.  Elektrochem .,  1905,  11,  521—525). — With  an 
applied  E.M.F.  of  4  volts  or  more,  in  pure  water,  a  tellurium  cathode 
loses  weight,  and  yields  a  colloidal  solution  of  tellurium.  The  very 
dilute  solutions  are  reddish-violet  in  colour,  the  more  concentrated 
solutions  are  brown  and  opaque.  The  tellurium  goes  into  solution  with 
an  apparent  valency  of  about  1'2,  which  indicates  that  the  pulverisa¬ 
tion  is  not  merely  mechanical.  The  dissolution  is  independent  of  the 
presence  of  oxygen  in  solution  and  is  therefore  not  due  to  oxidation  of 
tellurium  hydride.  No  hydrogen  is  evolved  at  the  tellurium  cathode. 
The  phenomena  are  analogous  to  those  observed  with  copper  anodes 
(Abstr.,  1903,  ii,  587),  and  may  be  explained  by  assuming  that  the 
tellurium  goes  into  solution  in  the  form  of  the  ion  Te',  which  then 
passes  into  bivalent  tellurium  ions  either  by  direct  assumption  of  a 
second  charge  from  the  electrode  or  by  the  reaction  2Te'  =  Te  +  Te". 

In  alkaline  solutions,  the  pulverisation  takes  place  also,  but  alkali 
polytellurides  are  also  formed.  In  acid  solutions,  hydrogen  is  evolved 
and  only  a  trace  of  pulverisation  can  be  observed,  the  discharge  poten¬ 
tial  of  hydrogen  in  the  acid  solution  being  lower  than  that  required  for 
the  dissolution  of  tellurium.  T.  E. 

Electrolysis  with  Alternating  Currents.  Andrei  Brochet  and 
Joseph  Petit  (Ann.  Chim.  Phys .,  1905,  [viii],  5,  307 — 345.  Compare 
Abstr.,  1904,  ii,  229,  230 ;  this  vol.,  ii,  7,  27,  28,  227). — The 
secondary  reactions  which  take  place  when  platinum  dissolves  in  a 
solution  of  barium  cyanide  under  the  influence  of  an  alternating 
current  (Abstr.,  1904,  ii,  229,  414)  may  be  represented  by  the  equa¬ 
tions  :  (1)  Ba(CN)2+10H20  =  Ba(N03)2  +  2C02  +  10H2;  (2)  Ba(CN)a 
+  5H20  -  BaC03  +  C02  +  2NH3  +  2H2,  and  (3)  Ba(CN)2  +  2H20  = 
Ba(CNO)2F  2H2.  The  third  of  these  reactions  may  be  an  intermediate 
stage  in  the  first. 

When  iron  dissolves  in  a  solution  of  potassium  cyanide  under  the 
influence  of  an  alternating  current,  the  cyanide  is  transformed  almost 
quantitatively  into  potassium  ferrocyanide,  but  only  about  40  per  cent, 
of  the  hydrogen  required  by  the  equation  Fe  4-  6KCN  *f  2H20  = 
K4Fe(CN)6  *f  2KOH  +  H2  is  evolved.  This  deficiency  of  hydrogen 
appears  to  indicate  that  the  metal  dissolves  at  the  anode. 

When  a  solution  of  sulphuric  acid  is  electrolysed,  using  platinum 
electrodes  and  a  combination  of  alternating  and  continuous  currents 
(compare  Ruer,  Abstr.,  1903,  ii,  407),  the  platinum  slowly  dissolves. 
This  appears  to  be  the  result  of  the  variation  in  current  density  and 
not  to  any  specific  action  of  the  alternating  current,  since  a  sinuoidal 
alternating  current  obtained  from  an  electrolytic  valve  of  special 
design  produces  qualitatively  the  same  effect  as  a  combination  of 
alternating  and  continuous  currents.  The  platinum  also  dissolves 
under  the  influence  of  an  alternating  current  in  presence  of  oxidising 
agents  such  as  nitric  acid,  chromic  acid,  &c. 

The  alternating  current  appears  to  exert  a  specific  action  in  the  case 
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of  lead  electrodes  in  dilute  sulphuric  acid.  The  metal  dissolves  and  a 
deposit  of  lead  sulphate,  comparatively  pure  when  a  current  of  high 
density  is  used  and  containing  reduced  lead  when  a  low  density  current 
is  employed,  is  formed.  The  amount  of  hydrogen  evolved  varies  with 
the  current  density  and  the  temperature.  With  chromic  acid  in  place 
of  sulphuric  acid  as  an  electrolyte,  reduction  occurs  and  ozonised 
oxygen  is  evolved.  Phosphoric  and  arsenic  acids  behave  in  much  the 
same  way  as  sulphuric  acid,  but  with  them  temperature  has  no  influence 
on  the  action.  The  solution  of  the  lead  appears  to  be  due  to  the 
formation  of  lead  peroxide  at  the  anode,  which  on  the  reversal  of  the 
current  is  reduced  first  to  lead  sulphate  and  finally  to  lead.  The 
reduction  of  lead  sulphate  is,  however,  difficult,  especially  in  the  cold, 
and  consequently  the  sulphate  accumulates  and  the  electrode  continues 
to  dissolve. 

The  authors'  results  show  that  the  alternating  current  is  applicable 
to  many  types  of  reactions,  as  in  the  oxidation  of  ferrous  and  manganous 
salts,  the  reduction  of  nitric  and  chromic  acids  and  similar  highly 
oxygenated  substances,  and  to  the  electrolysis  of  the  hydracids  and 
their  salts.  Sulphuric  acid,  sulphates,  chlorates,  perchlorates,  and 
chromates  appear  to  be  stable  towards  the  alternating  current. 

The  only  possible  practical  application  of  these  results  yet  observed 
is  the  preparation  of  barium  platinocyanide  (Abstr.,  1904,  ii,  414). 
The  memoir  concludes  with  a  general  discussion  and  resume  of  the  whole 
of  the  results  obtained.  T.  A.  H. 

Electrolysis  with  Alternating  Currents.  Andre  Brochet  and 
Joseph  Petit  (Zeit.  Elektrochem ,,  1905,  11,  441 — 453.  Compare 
this  vol.,  ii,  27,  28,  227,  and  261). — When  a  current  of  variable 
strength  (produced  by  passing  an  alternating  current  through  an 
aluminium  electrolytic  rectifier)  is  passed  through  sulphuric  acid 
between  platinum  electrodes,  the  anode  goes  into  solution  as  platinum 
sulphate,  whilst  platinum  is  deposited  at  the  cathode ;  the  deposition 
at  the  cathode  is  prevented  or  diminished  by  the  presence  of  oxidising 
agents  such  as  chromic  acid  or  persulphuric  acid ;  the  solution  at  the 
cathode  is  facilitated  by  small  quantities,  but  diminished  by  large 
quantities.  The  effect  of  an  alternating  current  is  easily  understood 
by  means  of  these  results  when  it  is  considered  that  the  same  electrode 
is,  in  this  case,  alternately  anode  and  cathode.  The  superposition  of  a 
continuous  current  on  an  alternating  current  is  shown  to  be  equivalent 
to  the  use  of  a  rectified  alternating  current.  T.  E. 

Alternate  Current  Electrolysis.  Ernest  Wilson  (Trans. 
Faraday  Soc .,  1905,  1,  305 — 312). — Experiments  are  described  in 
which  the  effect  of  an  alternating  current  on  plates  of  lead,  zinc,  iron, 
copper,  tin,  and  aluminium  immersed  in  various  electrolytes  has  been 
investigated.  The  duration  of  the  action,  the  frequency  of  alternation, 
the  current  density,  and  the  alteration  in  weight  of  the  plates  are 
recorded,  and  curves  are  appended  which  show  the  relationship  between 
the  current,  the  difference  of  potential  between  the  plates,  and  the 
difference  of  potential  between  one  plate  and  the  electrolyte  during 
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the  period  of  an  alternation.  For  details,  the  original  must  be 
consulted.  H.  M.  D. 

Oxidation  and  Reduction  in  the  Electrolysis  of  Solutions  of 
Salts  of  Iron.  Z.  Karaoglanoff  ( Zeit .  Elektrochem .,  1905,  11, 
489 — 496). — The  current  which  just  produces  an  evolution  of  hydrogen 
at  a  platinum  cathode  immersed  in  a  solution  of  iron  alum  in  two 
minutes  was  found  to  be  proportional  to  the  concentration  of  the 
solution ;  it  increases  by  about  3  per  cent,  of  its  value  per  degree  rise 
of  temperature.  The  addition  of  some  normal  salts  to  the  solution 
increases  the  value  of  the  critical  currents  ;  in  the  case  of  copper 
sulphate,  for  example,  this  is  due  to  the  deposition  of  copper  at  the 
cathode  ;  other  salts  have  no  action  and  a  few  diminish  the  critical 
currents;  among  these,  the  action  of  the  chromates  is  probably  due  to  the 
formation  of  a  diaphragm  of  chromic  oxide.  With  smooth  platinum, 
the  critical  current  is  proportional  to  the  surface  of  the  electrode, 
hence  with  platinised  electrodes  very  much  larger  currents  can  be  used. 
A  horizontal  cathode  gives  a  larger  value  than  a  vertical  one.  Stirring 
the  solution  has  a  very  marked  effect  in  increasing  the  critical  current. 
A  coulometer  is  constructed  on  the  basis  of  these  results ;  the  anode  is 
enclosed  in  a  porous  pot  near  the  surface  of  the  solution  of  iron  alum 
in  which  the  platinised  cathode  is  immersed  and  which  is  stirred  by  a 
current  of  carbon  dioxide.  The  ferrous  salt  produced  is  titrated  with 
a  solution  of  potassium  permanganate.  The  mean  error  of  a  measure¬ 
ment  is  +0*23  coulomb.  T.  E. 

Theory  of  the  Residual  Current.  Walther  Nernst  and 
E.  S.  Merriam  {Zeit.  physikal.Chem .,  1905,  63,235 — 244). — A  rapid  and 
trustworthy  determination  of  the  residual  current  for  small  E.M.F* s 
is  made  possible  by  the  use  of  a  small  electrode  rotating  at  a  high 
speed.  In  those  cases  where  the  rate  of  action  of  the  depolariser  is 
high  compared  with  the  velocity  of  diffusion,  the  residual  current 
reduces  itself  to  a  case  of  diffusion,  and  as  such  may  be  calculated  on 
the  basis  of  Nernst’s  theory  (see  Salomon,  Abstr.,  1898,  ii,  7).  The 
agreement  between  the  calculated  and  observed  values  of  the  residual 
current  is  good,  and  this  circumstance  is  evidence  in  support  of  Nernst 
and  Brunner’s  theory  of  the  velocity  of  reaction  in  heterogeneous 
systems  (Abstr.,  1904,  ii,  315).  Where  the  depolariser  acts  slowly, 
the  observed  values  of  the  residual  current  are  lower  than  the 
calculated  values,  and  in  these  cases  the  influence  of  the  rate  of 
rotation  of  the  electrode  becomes  very  small.  By  the  method  indicated 
above,  it  is  possible  to  investigate  the  residual  current  for  acid-alkali 
polarisation,  and  so  to  arrive  at  an  accurate  determination  of  the 
neutralisation  point.  J.  C,  P. 

Specific  Heat  of  Iron  at  High  Temperatures.  John  A. 
Harker  {Phil.  Mag 1905,  [vi],  10,  430 — 438). — The  mean  specific 
heat  S  for  the  temperature  range  0°  —  T°  C.  is  given  in  the  following 
table  : 
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T. 

S. 

T. 

S. 

200° 

0*1175 

700° 

0*1487 

250 

0*1204 

750 

0*1537 

300 

0*1233 

800 

0*1597 

350 

0*1257 

850 

0*1647 

400 

0*1282 

900 

0*1644 

450 

0*1311 

950 

0*1612 

500 

0-1338 

1000 

0-1557 

550 

0*1361 

1050 

0*1512 

600 

0*1396 

1100 

0-1534 

650 

0-1440 

The  author  considers  that  the  diminution  at  900°  and  the  subsequent 
rise  in  the  specific  heat  require  confirmation.  J.  C.  P. 

Molecular  Rise  of  the  Lower  Critical  Temperature  of  a 
Binary  Mixture  of  Normal  Components.  Johannes  J.  van  Laar 
( Proc .  K.  Akad .  Wetensch.  Amsterdam ,  1905,  8,  144—152). — The  earlier 
theoretical  work  (this  vol.,  ii,  434)  is  revised,  and  it  is  found  unneces¬ 
sary  to  double  the  molecular  formula  of  sulphur  dioxide  or  of  carbon 
dioxide.  An  approximate  expression  for  the  molecular  rise  of  the  lower 
critical  temperature  is  l/Tv(dTx/dx)0  —  0(0  -  1),  where  0  is  the  ratio 
2\J Ty  of  the  two  critical  temperatures.  J.  C.  P. 

Liquid  Mixtures  of  Minimum  Boiling  Point.  Clifford  D. 
Holley  and  J.  T.  Weaver  {J.  Amer.  Chem.  Soc 1905,  27, 
1049 — 1057.  Compare  Abstr.,  1902,  ii,  443). — A  number  of  mixtures 
of  liquids  have  been  investigated  by  the  boiling-point  method  and  the 
following  minima  have  been  found  :  10  parts  of  propyl  alcohol  (b.  p. 
95*6°)  and  90  parts  of  propyl  bromide  (b.  p.  71*5°)  give  a 
liquid  with  b.  p.  69*75°.  16*24  parts  of  ethyl  alcohol  (78*4°) 

and  83*76  parts  of  propyl  bromide  give  a  liquid  with  b.  p.  63*6°. 
20*60  parts  of  methyl  alcohol  (64*0°)  and  79*40  parts  of  propyl 
bromide  give  a  liquid  with  b.  p.  54*8°.  19*25  parts  of  propyl 

alcohol  and  80*75  parts  of  'isobutyl  bromide  (89*2°)  give  a  liquid  with 
b.  p.  86*1°.  41*0  parts  of  ethyl  alcohol  and  59*0  parts  of 
isobutyl  bromide  give  a  liquid  with  b.  p.  71*4°.  With  methyl  alcohol 
and  ^sobutyl  bromide,  a  minimum  boiling  point  is  obtained  at  60°, 
but  this  point  is  not  definite,  as  the  mixture  may  contain  from 
41  to  56  per  cent,  of  the  bromide  without  any  change  in  the  boiling 
point.  72*0  parts  of  ethyl  alcohol  (78*3°)  and  28*0  parts  of  amyl 
bromide  (118*2°)  give  a  liquid  with  b.  p.  77*3°.  The  addition  of 
as  much  as  10  per  cent,  of  amyl  bromide  produces  no  change  in  the 
boiling  point  of  methyl  alcohol  (64*0°),  and  further  additions  cause 
slight  elevations  of  the  boiling  point  of  the  mixture.  Eight  parts  of 
methyl  alcohol  (64*8°)  and  92  parts  of  methyl  iodide  (44*5°)  give  a 
liquid  with  b.  p.  39*6°.  87*5  parts  of  bromoform  (145*5°)  and 
12*5  parts  of  butyric  acid  (158 — 159°)  give  a  liquid  with  b.  p. 
142*6°.  11*80  parts  of  propyl  alcohol  (95*5°)  and  88*20  parts 
of  carbon  tetrachloride  (76*70°)  give  a  liquid  with  b.  p.  72*6°. 
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Mixtures  of  carbon  tetrachloride  with  benzene  or  toluene  do  not  pre¬ 
sent  any  unusual  phenomena. 

The  following  mixtures  show  no  minimum  boiling  point :  propyl 
bromide  with  amyl  alcohol  or  isobutyl  alcohol  ;  isobutyl  alcohol  with 
isobutylbromide,  isobutyl  acetate,  ethyl  butyrate,  or  amyl  acetate ;  iso- 
butyl  bromide  with  bromoform,  amyl  acetate,  or  ethylene  bromide  ; 
ethylene  bromide  with  bromobenzene  or  bromoform. 

The  results  of  this  investigation  show  that  the  constitution  of  the 
substances  has  a  greater  influence  on  the  formation  of  mixtures  with 
minimum  boiling  points  than  the  close  proximity  of  their  boiling 
points.  E.  G. 

Modification  of  Victor  Meyer’s  Apparatus  for  the  Deter¬ 
mination  of  Vapour  Densities.  Bernard  J.  Harrington  ( Amer .  J. 
Sci .,  1905,  [iv],  20,  225 — 228). — Two  modified  forms  of  apparatus  are 
described.  In  the  first,  the  cylindrical  bulb  in  which  vaporisation  of 
the  substance  takes  place  is  horizontal  instead  of  vertical,  and  the 
long  stem  is  bent  upon  itself  a  number  of  times.  The  second  form 
is  similar,  but  the  bulb  is  in  this  case  vertical.  Both  forms  are  very 
compact,  and  can  be  heated  in  an  enclosed  box  of  copper  or  tinned 
iron  ;  the  construction  is,  moreover,  such  that  the  vapour  can  be  very 
quickly  swept  out  of  the  apparatus.  Experience  has  shown  that  good 
results  can  be  obtained  much  more  rapidly  than  with  the  ordinary 
form  of  apparatus.  H.  M.  D. 

Determination  of  Molecular  Weights  in  Boiling  Concen¬ 
trated  Sulphuric  Acid.  Ernst  Beckmann  ( Zeit .  physikal.  Chem ., 
1905,  53,  129 — 136). — Results  obtained  with  boron  oxide  and  arsenious 
oxide  indicate  that  the  molecular  elevation  of  the  boiling  point  of 
sulphuric  acid  is  about  53*3  (in  fair  agreement  with  the  value  cal¬ 
culated  from  the  expression  0*02 T2/W),  and  that  the  formula  of  the 
former  substance  is  B406.  It  is  further  indicated  that  the  formula  of 
molybdic  acid  anhydride  is  Mo206.  The  molecular  weights  obtained 
for  sodium  and  potassium  sulphates  are  considerably  less  than  the 
normal  values,  and  it  is  supposed  that  the  potassium  or  sodium  hydrogen 
sulphate  molecules  primarily  formed  react  to  produce  pyrosulphate.  In 
this  connection,  it  is  shown  that  whilst  potassium  hydrogen  sulphate 
dissolved  in  concentrated  sulphuric  acid  has  an  abnormally  high 
molecular  weight,  the  values  obtained  for  sodium  and  potassium 
pyrosulphates  are  nearly  normal.  J.  C.  P. 


Vapour  Current  Method  for  the  Determination  of  Molecular 
Weights  at  High  Temperatures.  Ernst  Beckmann  (Zeit.  physikal. 
Chem.y  1905,  53,  137 — 150). — A  number  of  detailed  modifications  are 
suggested  in  the  apparatus  previously  described  (Abstr.,  1902,  ii,  303  ; 
Abstr.,  1903,  ii,  533  ;  see  also  Walther,  Abstr.,  1904,  ii,  234).  The 
author  points  out  the  advantages  possessed  by  the  method  of  direct 
heating  as  compared  with  the  method  of  heating  by  a  current  of  the 
vapour.  J.  C.  P. 
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Elimination  of  Thermometer  Lag  and  Casual  Loss  of  Heat 
in  Calorimetry.  Theodore  W.  Richards,  Lawrence  J.  Henderson, 
and  George  S.  Forbes  {Zeit.  physikal.  Ghem .,  1905,  52,  551 — 568). — 
In  an  ordinary  calorimetric  determination  of  the  heat  developed  in  a 
reaction,  there  are  two  chief  sources  of  error.  Firstly,  the  real 
maximum  temperature  is  not  reached  in  the  calorimeter  through  loss 
of  heat  to  the  environment ;  secondly,  the  thermometer  lags,  and  can¬ 
not  indicate  with  sufficient  rapidity  the  changes  of  temperature  in  the 
calorimeter.  The  first  source  of  error  is  usually  eliminated  by 
Regnault  and  Rumford’s  methods,  but  the  second  is  generally  disre¬ 
garded.  The  authors  show  how  the  lag  may  be  determined  for  any 
given  thermometer  under  given  conditions,  and  how  a  corresponding 
correction  may  be  introduced  in  the  results  of  calorimetric  work. 
Further,  they  point  out  that  the  first  source  of  error  mentioned  may 
be  eliminated  by  allowing  the  temperature  of  the  environment  to  rise 
simultaneously  with  that  of  the  contents  of  the  calorimeter.  This  is 
done  by  allowing  a  suitable  chemical  reaction  (for  example,  the 
neutralisation  of  acid  by  alkali)  to  take  place  in  the  external  bath 
surrounding  the  calorimeter.  It  is  found  that  this  method  gives  more 
constant  results  than  the  older  methods  involving  calculated  correc¬ 
tions  for  the  loss  of  heat.  The  results  obtained  by  the  new  method 
agree  with  those  obtained  by  the  older  methods,  provided  the  latter 
are  corrected  for  the  lag  of  the  thermometer.  J.  C.  P. 

Thermochemical  Studies.  Reply  to  Julius  Thomsen.  Daniel 
LagerlOf  (J.  pr.  Ghem.,  1905,  72,  80 — 104). — A  polemical  paper  in 
which  the  author  replies  vigorously  to  criticisms  of  Thomsen  on  the 
author’s  previous  papers  (this  vol.,  ii,  435).  He  criticises  the  method 
of  deducing  an  expression  to  reproduce  experimental  results  and  then 
claiming  from  the  accord  of  the  experiments  and  the  values  calculated 
by  the  expression  that  “  the  high  relative  accuracy  of  the  experimental 
data”  is  indicated  (this  vol.,  ii,  437).  He  indicates  many  irregularities 
and  discrepancies  in  Thomsen’s  results,  and  shows  that  by  the  author’s 
method  of  calculation  the  results  of  Berthelot  appear  more  regular  than 
those  of  Thomsen.  L.  M.  J. 

Calorimetric  Measurement  of  Heats  of  Combustion. 
Wilhelm  Jaeger  and  Helmuth  von  Steinwehr  {Zeit.  physikal.  Ghem., 
1905,  53,  153 — 165). — The  authors  discuss  certain  problems  connected 
with  the  determination  of  heats  of  combustion  in  a  Berthelot  bomb, 
namely,  (1)  the  possible  sources  of  error  in  the  determination  of  the 
water  equivalent  and  in  the  combustion  experiments ;  (2)  the  correc¬ 
tion  for  heat  exchange  with  the  surroundings ;  (3)  the  absolute  and 
relative  accuracy  of  the  measurements  according  to  present  standards  ; 
and  (4)  the  influence  on  the  results  of  the  value  of  the  calorie  and  its 
variation  with  temperature.  Special  and  favourable  consideration  is 
given  to  the  electrical  method  of  calibrating  a  calorimeter  (see  Fischer 
and  Wrede,  Abstr.,  1904,  ii,  468).  Platinum  thermometers  are 
recommended  in  preference  to  mercury  ones  for  calorimetric  work.  In 
connection  with  point  (4)  above,  it  is  shown  that  Fischer  and  Wrede’s 

vol.  Lxxxvm.  ii.  47 
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numbers  are  0*2 — 0*3  per  cent,  too  high.  For  other  details  of  the 
discussion,  the  original  must  be  consulted.  J.  C.  P. 

Heat  of  Formation  of  Silicates.  D.  Tschernobaeff  {Rev.  de 
Metallurgies  1905,  2,  729 — 736). — The  heats  of  formation  of  silicates 
from  silica  and  the  metallic  carbonate  or  oxide  have  been  determined 
by  Le  Chatelier’s  method  (Abstr.,  1895,  ii,  305),  in  which  the  re¬ 
acting  substances  are  mixed  with  wood  charcoal  in  a  calorimetric 
bomb,  the  temperature  reached  by  the  combustion  of  the  carbon  being 
sufficient  to  cause  fusion  of  the  mass.  The  method  of  making  the 
necessary  corrections  is  described. 

The  following  results  were  obtained  :  CaC03  +  Si02  =  CaSi03  +  C02 
—  27*3  Cal. ;  the  corresponding  heats  of  formation  of  Ca2Si04  and 
Ca3Si05  are  —  31*0  Cal.  and  —  36*0  Cal.  respectively  for  1  mol.  of  CaO. 
SrC03  +  Si02  =* SrSi03  +  C02 -35  1  Cal.,  BaSiOs  has  -41*0  Cal.; 
Li2Si03  has  —  24*9  Cal. ;  Na2Si03  has  -  30*4  Cal. 

2Si02  +  A1203  +  3CaC03  -  2Si02,Al203>3Ca0  +  3C02  -  101*9  Cal. ; 
2Si02,Al203  +  3CaC03  -  2Si02,Al208,3Ca0  +  3C09  -  116*8  Cal.  ; 
2Si02  +  A1203  +  2  R20  2Si02,Al203,2H20  (kaolin)  +  43*8  Cal. 

The  heat  of  transformation  of  quartz  into  vitreous  silica  was  found 
to  be  —0*9  Cal.,  but  is  too  small  to  be  determined  with  accuracy. 

C.  H.  D. 

Heats  of  Formation  of  Mixtures  and  of  Non-aqueous 
Solutions.  Wladimir  F.  Timofeeff  {Chem.  Centr .,  1905,  ii, 
429 — 438;  from  Isv.  Kieff  Polytechn.  Inst.,  1905,  1 — 340). — The 
author  has  made  a  very  exhaustive  study  of  the  heats  of  solution 
of  gases  and  solids  in  organic  solvents,  and  of  the  heat  developed  on 
mixing  together  various  organic  liquids,  with  the  object  of  determining 
whether  it  is  possible  to  connect  the  heats  of  formation  of  solutions 
and  mixtures  with  the  physical  and  chemical  properties  of  the  com¬ 
ponents.  Tables  giving  the  thermal  capacities  (c)  at  20°  and  their 
corresponding  temperature-coefficients  dcjdt  show  that  the  greatest 
values  for  temperature-coefficient  are  given  by  strongly  associated 
substances  such  as  aliphatic  alcohols. 

Thermal  Capacities  of  Mixtures . — Additive  relationships  are  shown  by 
mixtures  of  benzene  with  chlorobutane,  chloroform,  carbon  tetrachloride, 
carbon  disulphide,  and  acetone,  of  heptane  with  chloroform,  carbon 
disulphide,  and  ethyl  acetate,  and  of  acetic  acid  with  toluene,  pyridine, 
and  ethyl  alcohol ;  such  relationships  do  not  hold  for  mixtures  of  chloro¬ 
form  with  pyridine,  ethyl  ether,  acetone,  and  acetic  acid,  of  acetic  acid 
with  carbon  tetrachloride,  nitrobenzene,  and  aniline,  of  the  fatty 
alcohols  with  all  other  liquids,  of  benzene  with  aniline,  ethyl  acetate,  and 
acetic  acid,  and  of  heptane  with  ethyl  acetate.  In  other  words,  the  first 
group  comprises  non-associated  or  slightly  associated  liquids  which  have 
no  chemical  action  on  each  other  with  the  notable  exception  of  the 
mixtures  of  acetic  acid  with  toluene,  pyridine,  and  ethyl  alcohol ;  the 
second  group, on  the  other  hand,  contains  chiefly  associated  liquids,  or  sub¬ 
stances  such  as  chloroform,  which  have  a  powerful  chemical  affinity  for 
most  solvents.  The  extent  of  the  deviation  from  the  additive  rule  is 
found  to  diminish  in  the  case  of  the  fatty  alcohols  with  increasing 
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molecular  weight.  It  appears  from  this  that  in  the  absence  of  any 
association  on  the  part  of  the  molecules  of  the  two  constituents  the 
thermal  capacity  of  a  mixture  is  an  additive  function  of  the  thermal 
capacities  of  those  constituents. 

A  table  giving  the  heats  of  solution  of  hydrogen  chloride  and 
ammonia  in  methyl,  ethyl,  propyl,  and  wobutyl  alcohols  of  varying  con¬ 
centrations  shows  that  in  the  case  of  hydrogen  chloride  the  heat  of 
formation  varies  inversely  as  the  concentration,  whereas  in  the  case  of 
ammonia,  owing  no  doubt  to  association,  it  varies  directly. 

The  heat  developed  when  liquids  are  mixed  has  been  measured  in 
the  case  of  133  pairs  of  liquids  for  different  proportions  of  the  con¬ 
stituents,  and  the  results  are  communicated  in  more  than  a  hundred 
tables,  which  have  been  summarised  in  one  giving  the  molecular  heat  of 
mixture  at  infinite  dilution  for  13  substances  in  19  different  solvents. 
By  the  molecular  heat  of  mixture  is  meant  the  heat,  expressed  in 
Calories,  which  is  developed  when  one  gram-molecule  of  a  liquid  is  dis¬ 
solved  in  x  gram-molecules  of  solvent.  The  pairs  of  liquids  examined 
may  be  divided  under  the  following  heads  :  (1)  mixtures  of  normal  non- 
associated  chemically  indifferent  liquids  ;  (2)  mixtures  of  normal  liquids 
which  act  chemically  on  each  other ;  (3)  mixtures  of  associated  with 
normal  liquids  which  have  no  action  on  each  other ;  (4)  mixtures  of 
associated  liquids  which  react  with  each  other.  For  a  detailed  discus¬ 
sion  regarding  each  of  these  cases,  reference  should  be  made  to  the 
original  paper. 

The  heats  of  solution'of  solids  in  indifferent  solvents  at  concentrations 
approximating  to  saturation  are  practically  the  same  as  their  heats  of 
fusion.  The  heats  of  solution  of  18  organic  solids  in  various  solvents  are 
tabulated.  From  observations  on  the  heats  of  formation  and  vapour 
pressures  of  mixtures  of  liquids,  it  is  found  that  a  certain  parallelism 
exists  between  the  two  phenomena,  although  the  parallelism  is  by  no 
means  rigid.  It  has  not  been  found  possible  to  recognise  any  direct 
relationship  between  the  surface  tension,  dielectric  constants,  and 
volume  changes  of  mixtures  and  their  heats  of  formation.  In  addition 
to  the  large  amount  of  material  collected  with  regard  to  organic  com¬ 
pounds,  the  author  has  also  determined  the  specific  heats  of  solution  of 
mercuric  chloride  in  various  alcohols,  and  the  heats  of  solution  of 
mercuric  chloride  and  cadmium  iodide  in  methyl  and  ethyl  alcohols, 
ether,  and  ethyl  acetate.  P.  H. 

Modification  of  van’t  Hoffs  Theory  of  the  Depression  of  the 
Freezing  Point.  J.  B.  Goebel  (Zeit.  physikal.  Chem.,  1905,  53, 
213 — >224). — Equations  are  obtained  for  the  vapour  pressure  curves 
of  water  and  ice  in  the  neighbourhood  of  0°,  and  these  curves  are  in 
very  close  agreement  with  the  experimental  results  of  Magnus,  Itegnault, 
and  Juhlin.  From  these  equations,  with  the  aid  of  thermodynamics 
and  on  the  basis  of  van’t  Hoff's  molecular  theory,  the  author  deduces 
the  relationship  c  =*  0‘54A  -  0*061A2  +  0‘00154A3,  which  is  valid  for 
dilute  aqueous  solutions.  In  this  equation,  A  is  the  depression  of  the 
freezing  point,  and  c  is  the  concentration  (in  molecules  per  litre)  of 
the  dissolved  substance  as  it  actually  exists  in  the  solution.  For  very 
small  depressions,  the  foregoing  formula  becomes  the  same  as  the 
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simple  van’t  Hoff  equation,  c  =  0*54  A  It  is  probable  that  the  author’s 
formula  allows  more  exact  conclusions  to  be  drawn  regarding  the 
molecular  condition  of  various  solutions.  Thus  it  is  shown  that  the 
degree  of  dissociation  in  salt  solutions,  and  seemingly  also  the  degree 
of  association  in  alcohol  solutions,  can  be  determined  in  fair  harmony 
with  the  mass  action  law.  J.  C.  P. 


Alteration  of  Specific  Gravity.  Georg  W.  A.  Kahlbaum  and 
E.  Sturm  (Zeit.  anorg .  Chem.y  1905,  46,  217 — 310). — The  changes  of 
specific  gravity  which  accompany  the  deformation  of  metals  by 
drawing,  pressing,  twisting,  and  rolling  have  been  studied,  and  it  has 
been  found  that  there  is  a  change  of  specific  gravity  brought  about 
by  the  external  mechanical  action  alone  ;  it  is  suggested  that  the 
change,  which  is  always  due  to  an  expansion,  marks  the  formation  of 
allotropic  modifications.  The  results  are  summarised  as  follows  : 


Sp. 

Metal.  ^  ■  . . — .  ■ 

Before. 

Commercial  platinum  .  21*4320 

Pure  platinum  . .  21*4403 

Platiniridium  .  21*4938 

Gold  .  19*2602 

Aluminium  .  2*7031 

Cadmium  .  8*6434 

Nickel  . 8*8440 

Alloy  of  Cu — A\  .  8*2377 

Wood’s  alloy  *  .  9*6735 

Alloy  IX.  *  .  9*2940 

Alloy  VIII.  *  .  9*8223 

Gold  .  19*2322 

Commercial  platinum  .  21*4284 

Pure  platinum  .  21*4312 

Platiniridium  .  21*3309 

Nickel  .  8*8412 


>  drawn  into  wire 


After. 

21*4170^ 

21*4336 
21*4766 
19*2506 
2*6995 
8*6397 
8*7599 
8*2237- 
9*66611 

9*2837  V  pressed  into  wire 
9*7711  J 
19*222(h 
21*4112  . 

9l*3985  v  ire  su^mi^ec^ 
21*3150  j 
8-8273J 


torsion 


*  The  percentage  composition  of  the  three  alloys  was  : 


Bi.  Pb.  Cd.  Sn.  M.  p. 

Wood's  alloy  .  50*0  25*0  12*5  12*5  65° 

Alloy  IX .  47*75  18*39  13*31  20*55  71° 

Alloy  VIII .  52*0  32*0  16*0  96° 


D.  H.  J. 


Aqueous  Solutions  of  Fatty  Acids.  Karl  Drucker  (Zeit. 
physikal.  Chem .,  1905,  62,  641 — 704).' — The  experimental  part  of  the 
work  involved  the  determination  of  conductivity,  density,  and  surface 
tension  for  solutions  of  formic,  acetic,  propionic,  butyric,  isobutyrio, 
7i-valeric,  fsovaleric,  monochloroacetic,  dichloroacetic,  and  trichloroacetic 
acids,  as  also  the  determination  of  compressibility  for  solutions  of 
acetic  acid  and  its  chlorine  derivatives. 

A  point  of  maximum  densitjL  already  well  known  for  mixtures  of 
acetic  acid  and  water,  exists  also  in  the  case  of  aqueous  solutions  of 
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the  higher  homologues.  It  lies  at  about  50  per  cent,  acid  concentra¬ 
tion  for  propionic  acid,  at  about  30  per  cent,  for  the  butyric  acids, 
and  at  a  smaller  concentration  still  for  the  valeric  acids.  No  maxi¬ 
mum  could  be  detected  for  formic  acid  or  the  chloroacetic  acids. 

The  surface  tension  of  the  solutions  varies  markedly  with  the  con¬ 
centration  and  with  the  position  of  the  acid  in  the  homologous  series. 
The  temperature -coefficient  exhibits  a  distinct  minimum  in  several  cases, 
but  trichloroacetic  acid  has  a  distinct  maximum  value.  The  values 
at  25°  of  the  surface  tension  y  for  acetic  acid  and  its  chlorine  deriv¬ 
atives  in  the  pure  state  have  been  obtained  by  extrapolation,  and  are 
as  follows  :  acetic  acid,  26 T  ;  monochloroacetic  acid,  41  ;  dichloroacetic 
acid,  37*2  ;  trichloroacetic  acid,  36*0.  The  order  of  magnitude  of  the 
influence  of  these  acids  in  dilute  solution  on  the  surface  tension  of 
water  is,  however,  different  from  that  indicated  by  the  foregoing 
numbers. 

In  all  the  four  cases  studied,  the  initial  value  of  the  compressibility 
exhibits  a  minimum  when  plotted  against  the  concentration  of  the 
solutions,  although  the  extrapolated  values  for  the  pure  substances  are 
very  different,  namely,  acetic  acid,  98  ;  monochloroacetic  acid,  about 
47  ;  di-  and  tri-chloroacetic  acids,  59  ;  water,  47. 

The  experimental  results  obtained  are  used  to  test  a  number  of 
theoretical  deductions.  Thus  it  is  shown  that,  with  the  aid  of  the 
conception  of  “  apparent  ”  critical  constants,  van  der  Waals’  constants 
a  and  b  can  be  calculated  for  the  abnormal  associating  members  of  the 
homologous  series  of  acids,  and  even  for  water  from  the  formulae  of 
Eotvos  and  of  Ramsay  and  Shields.  In  the  course  of  these  calcula¬ 
tions,  it  is  found  that  of  the  two  van  der  Waals’  formulae  connecting 
surface  tension  and  critical  pressure,  the  one  y  — 7r  const,  is  the  better. 
On  this  basis,  it  is  possible  to  calculate  the  surface  tension  of  a  normal 
binary  mixture.  For  mixtures,  however,  of  water  and  fatty  acids, 
and  of  water  and  alcohols,  there  are  deviations  from  the  calculated 
values,  these  deviations  indicating  extensive  polymerisation  of  water, 
both  when  in  the  pure  state  and  when  mixed  with  other  substances. 
Evidence  of  polymerisation  in  the  cases  of  water  and  acetic  acid  was 
obtained  also  from  a  study  of  the  compressibilities ;  the  higher 
chlorine  derivatives  of  acetic  acid,  on  the  other  hand,  are  found  to  be 
normal. 

From  the  compressibilities  of  variously  concentrated  solutions  of 
the  fatty  acids,  the  changes  of  internal  pressure  accompanying  the 
solution  process  have  been  calculated ;  when  this  change  of  internal 
pressure  is  allowed  for  in  the  dissociation  formula  for  trichloroacetic 
acid,  the  degree  of  dissociation  can  be  calculated  (up  to  N\ 2  concentra¬ 
tion)  in  good  agreement  with  cryoscopic  measurements.  J.  C.  P. 

Surface  Tension  of  Inorganic  Salt  Solutions.  Carl  Forch 
(Ann.  Physik,  1905,  [iv],  17,  744 — 762). — In  consequence  of  criticisms 
of  Feustel  ( ibid 10,  66),  the  author  has  redetermined  the  surface  tension 
of  a  number  of  aqueous  solutions  of  inorganic  salts  by  the  drop 
method,  and  has  compared  the  values  with  those  obtained  by  other 
observers.  The  various  discrepancies  throughout  all  series  of  deter¬ 
minations  led  him  to  consider  that  the  knowledge  of  the  surface 


682 


ABSTRACTS  OF  CHEMICAL  PAPERS, 


tension  is  far  from  accurate,  and  that  whilst  different  methods,  or  the 
same  method  in  the  hands  of  different  observers,  yield  such  diverse 
results  even  fundamental  questions  cannot  be  satisfactorily  solved. 

L.  M.  J. 

Diffusion  of  Nascent  Hydrogen  through  Iron.  Adolf 
Winkelmann  {Ann.  Phy&ik ,  1905,  [iv],  17,  590 — 626). — In  order  to 
determine  the  diffusion  of  nascent  hydrogen  through  iron,  an  iron 
tube  closed  below  was  used  as  the  cathode  of  an  electrolytic  cell. 
The  top  of  the  iron  tube  was  connected  to  a  glass  tube  divided  in  milli¬ 
metres  standing  in  a  mercury  trough  and  connected  with  an  air-pump. 
A  solution  of  sodium  hydroxide  formed  the  electrolyte,  and  the  rate 
of  diffusion  of  the  hydrogen  produced  on  the  exterior  into  the  interior 
of  the  tube  was  investigated.  The  effect  of  internal  pressures  was 
examined,  and  the  author  finds  that  the  velocity  of  diffusion  is  inde¬ 
pendent  of  the  pressure  of  hydrogen  inside  the  tube,  at  least  between 
the  limits  0  and  89  cm.  of  mercury.  The  velocity  was  also  not  affected 
when  the  external  pressure  was  reduced  from  one  to  one-half  atmos¬ 
phere.  The  author  concludes  that  the  latter  fact  indicates  that  the 
actual  pressure  of  the  hydrogen  on  the  outside  of  the  iron  tube  is  not 
of  the  same  order  as  the  external  pressure,  and  is  not  less  than  58 
atmospheres.  He,  however,  considers  the  independence  of  internal 
pressure  to  indicate  probably  that  the  diffusion  is  of  ionic  or  atomic 
and  not  of  molecular  hydrogen.  At  constant  temperature,  the  rate 
of  diffusion  was  found  to  increase  more  slowly  than  the  current 
strength,  but  to  be  approximately  proportional  to  the  potential  differ¬ 
ence.  The  increase  with  temperature  was  rapid,  and  could  be  given 
by  the  expression  Dt  =  D0{\  4-  0‘0455$)  for  constant  current,  or 
Dt~D0{  1  +  0*056 1£)  for  constant  potential  difference.  L.  M.  J. 

Solutions  of  Sugar  and  Inorganic  Salts  in  Dialysis.  Pio 

Berli  {Chem.  Centr .,  1905,  ii,  796  ;  from  Bull .  Assoc.  Chim.  Suer . 
Dist.y  22,  1155 — -1162). — The  dialysing  power  of  a  10  per  cent,  sugar 
solution  increases  more  quickly  than  the  temperature  and  solubility.  In 
solutions  containing  1  per  cent,  of  a  salt  (K2C03,  KN03,  KC1,  Na2S04, 
CaCl2),  the  sugar  dialysed  the  less  the  greater  the  amount  of  dialysed 
salt.  Similar  results  were  obtained  with  solutions  containing  15  per  cent, 
of  sugar  and  5  per  cent,  of  salt,  or  5  per  cent,  of  a  mixture  of  equal 
amounts  of  each  salt.  Dialysing  power  diminishes  as  the  molecular 
weight  and  molecular  volume  increase.  N,  H.  J.  M. 

Strong  Sterilisable  Dialysing  Membrane.  Hibbert  W.  Hill 
(J.  Amer.  Chem.  Soc .,  1905,  27,  1058 — 1060). — The  membrane  de¬ 
scribed  is  made  by  sewing  together  pieces  of  closely  woven  silk  so  as 
to  form  the  desired  shape  and  immersing  this  in  a  hot  aqueous  solu¬ 
tion  of  gelatin  of  20 — 30  per  cent,  strength  for  about  10 — 15  minutes. 
The  silk  is  withdrawn,  allowed  to  drain,  and  then  plunged  into  water  at 
0°  and  left  for  5 — 10  minutes,  after  which  it  is  removed  from  the 
water  and  tested  for  leaks.  If  no  flaws  are  found,  the  gelatinised 
silk  is  put  into  40  per  cent,  solution  of  formaldehyde  at  0°,  and  left 
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for  about  a  fortnight  or  until  the  gelatin  has  been  rendered  completely 
insoluble  in  hot  water.  Finally,  the  membrane  is  washed  or  steamed 
to  remove  the  free  formaldehyde. 

The  membrane  thus  prepared  is  very  strong,  dialyses  well,  can  be 
repeatedly  sterilised  with  steam  or  boiling  water,  and  is  therefore 
well  adapted  for  bacteriological  work.  E.  G. 

The  Clays  as  Semipermeable  Walls.  Paul  Fohland  (Zeit, 
Elektrochem 1905,  11,  455— 456). — -The  plastic  clays,  in  the  air-dried 
condition,  allow  crystalloids  to  diffuse  through  them,  but  not  colloids. 
This  property  appears  to  be  connected  with  the  presence  of  inorganic 
and  organic  colloidal  material  in  the  clay.  T.  E. 

Indifferent  Points.  Paul  Saurel  (J.  Physical  Chem.,  1905,  9, 
556 — 557). — The  temperature  (or  pressure)  of  an  indifferent  point 
corresponding  with  a  given  pressure  (or  temperature)  is  a  maximum 
or  minimum  of  the  temperatures  (or  pressures)  at  which  the  system 
can  be  in  equilibrium  at  the  given  pressure  (or  temperature),  and  the 
author  defines  certain  conditions  in  which  it  is  possible  to  assert 
whether  the  temperature  will  be  a  maximum  or  the  pressure  a 
minimum  (Abstr.,  1904,  ii,  715).  L.  M.  J. 

Thermodynamic  Potential  and  its  Application  to  Problems 
of  Chemical  Equilibrium.  Johannes  J.  van  Laar  (Chem.  Centr ., 
1905,  2,  734—735  ;  from  Chem.  Weekblad .,  1905,  ii,  427—440).— 
Several  cases  of  dissociation  are  considered  from  the  point  of  view  of 
thermodynamic  potential.  With  the  aid  of  the  molecular  potentials, 
Gibbs’  formula  for  the  dependence  of  gaseous  dissociation  on  the 
pressure  and  the  temperature  can  be  deduced.  For  details,  the  original 
must  be  consulted.  H.  M. 

Shape  of  the  Sections  of  the  Surface  of  Saturation 
Normal  to  the  x-Axis  in  case  of  a  Three-phase  Pressure 
between  Two  Temperatures.  Johannes  D.  van  der  Waals 
( Proc .  K.  Akad.  Wetensch.  Amsterdam ,  1905,  8,  184 — 193). — A 
theoretical  paper.  J.  C.  P. 

The  ( T ,  x )  Equilibria  of  Solid  and  Fluid  Phases  for  Variable 
Values  of  the  Pressure.  Johannes  D.  van  der  Waals  (Proc.  K. 
Ahad.  Wetensch.  Amsterdam ,  1905,  8,  193—195). — A  theoretical 
paper.  J.  C.  P. 

Hidden  Equilibria  in  the  ^-x-Diagram  of  a  Binary  System 
in  Consequence  of  the  Appearance  of  Solid  Substances. 

Andreas  Smits  (Proc.  K.  AJcad.  Wetensch.  Amsterdam ,  1905,  8, 
196 — 200). — Theoretical.  J.  C.  P. 

Contribution  to  the  Knowledge  of  the  px -  and  ^-Lines 
for  the  Case  that  Two  Substances  enter  into  a  Combination 
which  is  dissociated  in  the  Liquid  and  the  Gas  Phase. 

Andreas  Smits  (Proc.  K.  Akad.  Wetensch.  Amsterdam ,  1905,  8, 
200 — 208). — A  theoretical  paper.  J.  C.  P. 
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Phenomena  observed  when  the  Plait  Carve  meets  the 
Solubility  Curve.  Andreas  Smits  (Zeit.  physikal.  Chem .,  1905,  52, 
587 — 601). — The  experiments  with  ether  and  anthraquinone  (Abstr., 
1904,  ii,  15)  have  been  extended,  and  the  results  support  the 
theoretical  views  recently  advanced  (this  vol.,  ii,  234).  J.  C.  P. 

Influence  of  the  Solvent  on  the  Equilibrium  Constant,  and 
the  Relationship  between  Electric  Conductivity  and  Viscosity. 

Leo  Pissarjewsky  and  N.  Lemcke  (Zeit.  physikal.  Chem.,  1905,  52, 
479 — 493). — Part  of  this  work  has  already  been  described  (this  vol., 
ii,  16).  In  discussing  the  effect  of  adding  alcohol  or  glycerol  on  the 
dissociation  of  potassium  chloride  and  sulphate  in  aqueous  solution, 
and  indirectly  on  the  equilibrium  in  question  ( loc .  cit.),  the  authors 
arrive  at  the  view  that  the  degree  of  dissociation  is  given  by  the 
formula  a  =  p p/fJ'co  -Vcc  >  where  p  and  y  are  molecular  conductivity  and 
viscosity  respectively.  The  conductivity  and  viscosity  of  solutions  of 
sodium  chloride  in  aqueous  glycerol  have  been  determined,  and  the 
application  of  the  foregoing  formula  indicates  that  the  degree  of  dis¬ 
sociation  in  aqueous  glycerol  is  greater  than  in  water.  With  sodium 
chloride  as  solute,  the  value  of  p^  is  practically  the  same  for 
each  of  the  three  solvents,  (1)  water,  (2)  9*87  per  cent,  aqueous 
glycerol,  (3)  10*54  per  cent,  mannitol  in  water.  The  degree  of  dis¬ 
sociation  of  sodium  chloride  in  mannitol  solutions  is  sometimes 
greater,  sometimes  less,  than  in  water.  The  viscosity  of  sodium 
chloride  solutions  in  (1)  aqueous  glycerol,  (2)  aqueous  solution  of 
mannitol,  rises  and  falls  periodically  with  the  dilution.  The  viscosity 
of  an  aqueous  solution  of  sodium  chloride  between  v  =  64  and  v  —  512 
is  smaller  than  that  of  pure  water,  the  minimum  value  being  obtained 
at  128.  This  is  in  harmony  with  Arrhenius’  views.  J.  C.  P. 

Dineric  Equilibria.  James  M.  Bell  (J.  Physical  Chem.,  1905,  9, 
531 — 555). — Bancroft  has  shown  that  the  equilibrium  between  two 
non-miscible  liquids  dissolved  in  a  consolute  liquid  is  expressed  by  the 
equation  xayPjza+P  =  K  where  x,  y,  and  2  are  the  respective  con¬ 
centrations  (Abstr.,  1895,  ii,  157).  The  validity  of  this  has  also 
been  demonstrated  by  Lincoln  (Abstr.,  1900,  ii,  302).  If  one  or 
both  the  liquids  are  only  partially  soluble  in  the  third,  the  expression 
reduces  to  (x  +  A)“yP/za+P  =  K  or  (x  +  A)a(y  -f-  B)Pjza+P  —  K.  The 
author  has  investigated  the  case  where  the  addition  of  liquid  2  to  the 
solution  of  a  solid  in  liquid  1  caused  the  precipitation  of  a  liquid 
phase  and  not  of  the  solid  itself.  Assuming  this  to  be  an  example  of 
the  first  case,  the  equation  may  be  reduced  to  zn!y  =  K  if  the  quantity 
of  solid  is  kept  constant.  It  is  shown  that  when  the  solid  is  a  non¬ 
electrolyte  this  expression  holds  well,  the  constants  having  different 
values  for  the  two  liquid  phases;  when,  however,  electrolytes  were 
employed,  the  equation  does  not  hold,  as,  for  example,  in  the  case 
of  potassium  carbonate,  alcohol,  water.  It  is  possible  that  the  lack 
of  accord  in  such  a  case  is  ascribable  to  dissociation.  As  the  quantity 
x  is  not  varied,  these  results  do  not  prove  the  applicability  of  the  first 
equation,  but  indicate  that  the  equilibrium  is  to  be  represented  by 
the  equation  f(x)y&/zy  =  K,  where  the  function  J(x)  is  not  known. 

L.  M.  J. 
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Transformation  of  Polymorphic  Substances.  Hermann 
Steinmetz  ( Zeit .  physikcil.  Chem .,  1905,  52,  449 — 466). — A  study, 
with  the  aid  of  the  dilatometer,  of  the  transition  points  of  a  number 
of  substances.  Sodium  magnesium  uranyl  acetate, 

(C2H302)y(U02)3MgNa,9H20, 

has  a  transition  point  at  27*5°  under  atmospheric  pressure,  the 
change  in  crystalline  character  being  monoclinic  pseudo-hexagonal 
->  hexagonal.  The  transition  is  nob  accompanied  by  any  appreciable 
volume  change  or  heat  effect,  but  the  coefficient  of  expansion 
becomes  less  above  the  transition  temperature.  Under  a  pressure 
of  53  kilos,  per  sq.  cm.,  the  transition  temperature  is  30°,  and  the 
transformation  is  then  accompanied  by  an  expansion  of  about 
0*2  per  cent.  m>Propylamine  platinichloride,  (CH2Me2*NH2)2,H2PtCl6, 
undergoes  at  32°  under  atmospheric  pressure  a  change  from  monoclinic 
pseudorhombic  aggregates  into  definite  rhombic  crystals.  The 
transformation  involves  an  expansion  of  about  0  04  per  cent.,  but  is 
unaccompanied  by  any  heat  effect.  The  coefficient  of  expansion  alters 
as  in  the  case  of  the  uranium  compound  mentioned  above.  Under  a 
pressure  of  53  kg.  per  sq.  cm.,  the  transition  point  is  0*5°  higher,  and 
the  accompanying  volume  change  is  slightly  less.  Other  substances 
have  been  examined  in  less  detail.  Sodium-katapleite,  a  calcium 
sodium  zirconium  silicate,  has  a  transition  point  at  35°,  undergoing  a 
very  small  change  of  volume.  Tridymite  has  a  transition  point  at 
115°,  and  its  volume  expands  about  0*6  percent.  Calcium  chloro- 
aluminate,  A103Ca(CaCl)3H20,2H20,  has  a  transition  point  at  35*8°, 
its  volume  undergoing  a  contraction.  The  double  chromate, 

K3Na(CrOJ2, 

undergoes  a  gradual  change  between  150°  and  175°  without  ap¬ 
preciable  alteration  of  volume  or  expansion  coefficient.  Leadhillite 
has  a  transition  point  at  115°;  the  change  is  monoclinic  pseudorhombic 
->■  rhombic,  and  is  accompanied  by  considerable  expansion.  In  the 
case  of  hexachloroethane,  there  are  two  transformations,  rhombic  -> 
triclinic  at  45°,  and  triclinic  ->■  cubic  at  71°.  In  each  case  the  change 
is  accompanied  by  a  considerable  expansion.  The  transformation  of 
carbon  tetrabromide  also  is  accompanied  by  a  marked  increase  in 
volume.  J.  O.  P. 

Mixed  Crystals  in  Systems  of  Three  Substances.  III. 

Frans  A.  H.  Schreinemaeeks  {Zeit.  physiJcal.  Chem.,  1905,  52, 
513 — 550). — A  continuation  of  the  earlier  papers  (this  vol.,  ii,  154, 
376).  J.  C.  P. 

Indirect  Analyses  in  Multi-component  Systems.  Wilder  D. 
Bancroft  ( J .  Physical  Chem.,  1905,  9,  558 — 561). — An  extension 
of  a  paper  on  this  subject  by  Browne  (Abstr.,  1902,  ii,  648).  If  the 
analyses  of  a  fused  mass  and  of  the  mother  liquor  after  crystallisation 
be  known,  it  will  probably  be  found  that  the  ratios  of  some  of  the 
constituents  are  identical  or  nearly  so.  It  may  be  assumed  that  these 
have  not  separated,  and  if  the  analyses  be  referred  to  unit  mass  of 
one  of  these  constituents,  the  analysis  of  the  separated  crystals  may  be 
obtained  by  subtraction  of  the  analysis  of  the  mother  liquor  from  that 
of  the  fused  mass.  Examples  are  given.  L.  M.  J. 
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Foundations  of  a  General  Theory  of  the  Electrolytic  Solu¬ 
tion  Tensions  of  Substances  in  any  Solvent.  Carl  Freden- 
hagen  ( Zeit ,  Elektrochem. ,  1905,  11,  496 — 502). — If  a  partially  dis¬ 
sociated  binary  compound  KA  in  the  gaseous  condition  is  acted  on 
by  a  substance  E ,  the  component  K  will  be  liberated,  no  action  will 
occur,  or  the  component  A  will  be  liberated,  according  as  the  equili¬ 
brium  constant  of  the  reaction  E  +  A  =  EA  is  greater  than,  equal  to, 
or  less  than  the  constant  of  the  reaction  E  +  K—  EK.  It  may  be 
assumed  that  the  same  thing  would  occur  in  the  liquid  state.  Taking 
water  as  an  example,  the  elements  may  be  divided  into  three  groups 
according  to  whether  their  affinity  for  hydroxyl  is  greater  than,  equal 
to,  or  less  than  their  affinity  for  hydrogen  ;  group  (1)  contains  the 
metals,  group  (2)  contains  As,  B,  P,  N,  0,  and  group  (3)  contains  the 
typical  non-metals.  These  groups  are  electro-positive,  neutral,  or 
electro-negative  to  water.  Since  reactions  in  gases  are  supposed  to 
take  place  between  ordinary  molecules  and  in  liquids  between  charged 
ions,  this  connection  is  not  obvious.  The  author  regards  the  hypo¬ 
thesis  of  charged  ions  as  unnecessary.  Electrolytic  dissociation  differs 
from  ordinary  dissociation  in  the  fact  that  in  the  former  the  products 
of  dissociation  are  “  coupled  ”  and  cannot  be  removed  from  the  system 
independently  of  each  other.  If  the  temperature  of  an  electrolytic 
solution  be  raised  gradually  past  the  critical  temperature,  it  passes 
into  a  condition  of  ordinary  dissociation,  hence  electrolytic  dissociation 
is  caused  by  molecular  attractions.  The  fact  that  “  dissociating  ” 
solvents  all  possess  large  surface  tension  and  large  heat  of  evaporation 
is  in  accordance  with  this.  The  connection  between  the  affinity  of  a 
substance  for  the  dissociation  products  of  a  solvent,  the  molecular 
forces  within  the  solvent, .and  the  solubility  of  the  substance  is  also 
discussed.  T.  E. 

Application  to  Electrolytes  of  the  Hydrate  Theory  of 
Solutions.  T.  Martin  Lowry  (Trans.  Faraday  Soc.,  1905,  1, 
197 — 206). — An  attempt  is  made  to  extend  the  hydrate  theory  to 
electrolytes  in  such  a  way  as  to  take  account  of  the  observations 
which  form  the  experimental  basis  of  the  theory  of  electrolytic  dis¬ 
sociation.  The  ionisation  of  an  aqueous  electrolyte  is  supposed  to 
consist  in  a  further  process  of  hydration  whereby  the  fully  hydrated 
molecule  combines  with  an  additional  quantity  of  water  to  form  two 
or  more  hydrated  ions.  The  theory  is  in  accord  with  the  fact  that 
the  best  ionising  solvents  are  those  which  are  themselves  most  highly 
associated,  that  complete  ionisation  is  only  possible  in  presence  of  a 
large  excess  of  water  in  the  case  of  aqueous  solutions,  and  that  the 
proportion  of  water  required  to  produce  a  given  degree  of  ionisation 
steadily  increases  as  the  temperature  rises.  Further  evidence  is 
furnished  by  the  relative  values  of  the  ionic  mobilities  and  the  relation¬ 
ships  existing  between  the  fluidity  of  solutions  and  their  electrical 
conductivity.  The  large  mobilities  of  the  H'  and  OH'  ions  indicate 
that  these  are  either  anhydrous  or  less  hydrated  than  other  ions.  The 
minimum  values  of  the  molecular  lowering  of  the  freezing  point  which 
have  been  observed  for  many  aqueous  salt  solutions  between  0T  and 
0*5  normal  concentrations  can  also  be  satisfactorily  explained. 
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For  a  given  solution  the  chief  constants  are  H,  the  total  hydration, 
which  expresses  the  total  number  of  molecules  of  water  per  molecule 
of  solute,  h ,  the  average  molecular  hydration,  and  (3,  the  coefficient  of 
combination,  which  is  the  fraction  of  the  total  number  of  water  mole¬ 
cules  actually  combined  with  the  solute  to  form  hydrates.  These 
constants  are  connected  by  the  equation  h  —  (3ff. 

On  the  basis  of  freezing-point  data,  the  molecular  hydration  of 
aluminium  chloride  in  solutions  varying  in  concentration  from  2'1  to 
0*20  molecular  has  been  calculated,  and  the  values  of  //,  Ji ,  and  j3 
are  tabulated.  As  the  concentration  decreases  from  2T  to  0'2  mole¬ 
cules  per  litre,  the  value  of  h  increases  from  2 0  6  to  35’7.  At  greater 
dilutions  there  is  an  abrupt  fall  in  the  value  of  h,  but  this  is  attribut¬ 
able  to  experimental  errors. 

The  hydrate  theory  is  applicable  without  any  substantial  alteration 
to  all  cases  of  heterolytic  conductivity  in  which  the  electrolytic  pro¬ 
perties  are  due  to  the  interaction  of  the  solute  with  an  ionising 
solvent.  To  extend  it  to  autolytes  (fused  conductors),  it  is  neces¬ 
sary  to  assume  that  the  mechanism  of  electrolysis  is  similar  to  that 
which  obtains  in  solution,  and  that  only  a  part  of  the  fused  salt  is 
directly  active.  In  this  case  the  ions  are  associated  with  several 
molecules  of  the  salt  instead  of  with  solvent  molecules.  Facts  are 
cited  which  support  the  view  that  such  complex  ions  are  formed. 

H.  M.  D. 

Approximate  Composition  of  the  Hydrates  formed  by  a 
Number  of  Electrolytes  in  Aqueous  Solutions,  together  with 
a  Brief  General  Discussion  of  the  Results  thus  far  obtained. 
XIII.  Harry  C.  Jones  and  H.  P.  Bassett  ( Amer .  Chem.  J .,  1905, 
34,  290 — 349.  Compare  this  vol.,  ii,  445  ;  Abstr.,  1904,  ii,  386,  710, 
and  earlier  abstracts). — In  continuation  of  the  previous  work, 
experiments  have  been  carried  out  in  order  to  obtain  the  data  neces¬ 
sary  for  calculating  the  approximate  composition  of  the  hydrates 
formed  in  solutions  at  various  concentrations.  The  depression  of  the 
freezing  point,  the  conductivity  at  0°,  and  the  sp.  gr.  have  been 
determined  of  solutions  of  different  concentrations  of  lithium  iodide, 
sodium  bromide,  strontium  nitrate,  barium  iodide,  cadmium  nitrate, 
chromium  chloride,  potassium  ferrocyanide,  potassium  ferricyanide, 
sodium  chromate,  sodium  dichromate,  disodium  hydrogen  phosphate, 
ammonium  cupric  chloride,  potassium  cupric  chloride,  ammonium 
sodium  hydrogen  phosphate,  hydrochloric  acid,  hydrobromic  acid,  nitric 
acid,  phosphoric  acid,  chromic  acid,  sodium  hydroxide,  potassium  hydr¬ 
oxide,  and  ammonium  hydroxide.  The  results  are  tabulated  and  plotted 
as  curves. 

It  has  been  shown  previously  that,  as  a  rule,  the  number  of  mols. 
of  water  combined  with  1  mol.  of  the  dissolved  substance  increases 
from  the  most  concentrated  to  the  most  dilute  solution.  In  the  case 
of  hydrochloric,  hydrobromic,  nitric,  and  sulphuric  acids,  however,  it 
is  found  that,  starting  with  the  more  concentrated  and  passing  to  the 
more  dilute  solutions,  the  number  of  mols.  of  water  in  combination 
with  1  mol.  of  the  acid  passes  through  a  maximum  which  is  reached  at 
a  concentration  of  about  2 A. 
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From  the  experiments  made  with  potassium  ferrocyanide  and 
potassium  ferricyanide,  it  is  concluded  that  the  dissociation  of  these 
salts  takes  place  as  follows  : 

K4Fe(CN)6  =  K,K,K,CN,CN,C]S',K,Fe(CN)3, 

and  K3Fe(CN)6 -  K?GN,K,CN,K,Fe(CN)4. 

The  following  additional  evidence  is  brought  forward  in  favour  of 
the  theory  of  the  existence  of  hydrates  in  solution.  When  a  small 
quantity  of  crystallised  calcium  chloride  or  aluminium  chloride  is 
added  to  a  fairly  strong  solution  of  cobalt  chloride,  the  red  colour  of 
the  solution  is  changed  to  blue.  This  change  proves  that  calcium 
chloride  with  6H20  can,  in  solution,  unite  with  a  still  larger  quantity 
of  water,  as  shown  by  the  partial  dehydration  of  the  cobalt  chloride. 
A  similar  change  can  be  effected  by  the  addition  of  salts  with  large 
hydrating  power  to  dilute  solutions  of  cupric  bromide. 

It  is  shown  by  reference  to  the  literature  that  the  number  of  mols. 
of  water  of  crystallisation  of  a  salt  is  greater  the  lower  the  tempera¬ 
ture  at  which  the  salt  is  crystallised,  and  several  examples  are  given 
to  illustrate  this  fact,  which,  it  is  pointed  out,  affords  strong  evidence 
in  support  of  the  hydrate  theory. 

The  paper  concludes  with  a  general  discussion  of  all  the  results 
hitherto  obtained,  and  a  summary  of  the  conclusions  arrived  at. 

E.  G. 

Colorimetry  and  a  Colorimetric  Method  for  determining 
the  Dissociation  Constant  of  Acids.  F.  H.  Eijdman  ( Proc .  K. 
Akad.  Wetensch.  Amsterdam ,  1905,  8,  166 — 175). — The  experiments 
described  in  this  paper  have  been  carried  out  with  a  modified  form  of 
Wolff’s  colorimeter. 

If  a  solution  of  an  indicator  acid  (that  is,  an  acid  the  anions  of 
which  have  not  the  same  colour  as  the  acid  itself)  is  diluted  with 
water,  the  colour,  as  observed  in  the  colorimeter  tube,  chaDges  in  the 
direction  of  the  colour  of  the  anions.  If  now  a  fairly  concentrated 
solution  of  a  colourless  acid,  HA,  is  gradually  added  until  the  original 
tint  is  restored  in  the  colorimeter  tube,  the  solution  prepared  from 
the  added  water  and  the  concentrated  solution  of  HA  must  be 
isohydric  with  the  solution  of  the  indicator  acid.  The  same  operation 
may  now  be  repeated  with  another  colourless  acid,  HA',  and  it  is  thus 
possible  to  discover  the  concentrations  of  isohydric  solutions  of  the 
two  acids  HA  and  HA7.  Hence,  if  the  dissociation  constant  of  HA 
is  known,  that  of  HA'  may  be  calculated.  This  has  been  done  with 
satisfactory  results  in  a  number  of  cases.  J.  C.  P. 

Hydrolysis  of  Esters  in  Heterogeneous  Systems.  Robert 
Kremann  {Zeit.  Elektrochem. ,  1905,  11,  558 — 560). — A  reply  to  Gold¬ 
schmidt  (this  voh,  ii,  578).  T.  E. 

Salt  Solutions  in  Mixtures  of  Alcohol  and  Water.  A.  Fleck- 
enstein  ( Ghem .  Centr .,  1905,  ii,  424;  from  Physikal.  Zeit .,  1905,  6, 
419 — 422). — The  solubility  of  ammonium  nitrate  at  different  tem¬ 
peratures  in  methyl  and  ethyl  alcohols,  in  water,  and  in  aqueous  alcohols 
was  determined  by  dissolving  known  weights  of  the  salt  in  the 
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respective  solvents  and  reading  the  temperatures  at  which  it  began 
to  be  deposited  from  solution.  In  the  case  of  ethyl  alcohol,  the 
increase  of  solubility  is  slow  and  is  a  linear  function  of  the  tempera¬ 
ture,  whereas  in  the  case  of  methyl  alcohol  and  of  water  the  solubility 
increases  more  rapidly  than  the  temperature.  The  addition  of  ethyl 
alcohol  to  an  aqueous  solution  of  the  nitrate  diminishes  its  solubility, 
whilst  methyl  alcohol  increases  it.  The  solubility  in  the  mixed 
solvents  could  only  be  calculated  at  high  temperatures  from  the  law  of 
mixtures.  The  formation  of  layers  in  the  case  of  mixtures  of  nitrate, 
water,  and  ethyl  alcohol  was  observed  within  certain  limits  of  tem¬ 
perature  and  concentration  only,  and  was  found  to  depend  on  the 
amount  of  alcohol  and  not  on  the  amount  of  salt.  The  temperature 
at  which  this  separation  into  layers  takes  place  varies  directly  as  the 
amount  of  alcohol  present ;  the  phenomenon  is  only  observed  in  the 
presence  of  undissolved  salt.  The  volumes,  as  well  as  the  composition, 
of  the  layers  vary  very  much  with  the  temperature,  which  is  contrary 
to  the  observations  of  Traube  and  Neuberg  (compare  Abstr.,  1888, 
783)  on  mixtures  of  ammonium  sulphate,  water,  and  ethyl  alcohol. 

P.  H. 

Hydrolytic  Decomposition  in  Non-aqueous  Solutions. 

Giuseppe  Bruni  and  Antonio  Manuelli  ( Zeit .  Elektrochem.y  1905, 
11,  554 — 555). — Formamide  and  acetamide  are  dissociated  to  a  greater 
extent  than  water.  It  is  therefore  to  be  expected  that  they  will  decom¬ 
pose  salts  in  an  analogous  way.  A  solution  of  antimony  trichloride 
(3  grams)  in  formamide  (5  grams)  when  mixed  with  100  grams  of  the 
latter  gives  a  precipitate,  the  composition  of  which  lies  between  those 
of  the  substances  SbCl(NH*COH)2  and  Sb(NH*COH)3.  When  a 
smaller  dilution  is  used,  the  composition  of  the  precipitate  corresponds 
with  that  of  the  first.  Bismuth  trichloride  dissolved  in  formamide 
and  antimony  trichloride  dissolved  in  acetamide  behave  in  a  similar 
way.  T.  E. 

Colloidal  Solutions.  Carl  Benedicks  {Zeit.  physikal.  Che?n., 
1905,  52,  733 — 736). — The  author  suggests  that  the  relation  of  troos- 
tite  to  martensite  on  the  one  hand  and  perlite  on  the  other  is  analogous 
to  the  position  of  a  colloidal  solution  intermediate  between  its  original 
homogeneous  solution  and  the  resultant  system  of  solution  +  precipi¬ 
tated  substance.  J.  C.  P. 

Formation  and  Solubility  of  Analogous  Double  Salts.  Ivan 
Koppel  [with  H.  Wetzel  and  A.  Gumperz]  (Zeit.  physikal.  Chem., 
1905,  52,  385 — 436). — The  author  has  investigated  fully  the  condi¬ 
tions  of  existence  of  a  series  of  double  salts  containing  a  common 
component,  with  the  view  of  eliminating  the  influence  of  the  accidental 
factors  (temperature,  pressure,  and  concentration),  and  detecting,  if 
possible,  those  properties  of  the  components  which  determine  the 
existence  and  properties  of  the  double  salt.  The  double  salts  chosen 
for  the  investigation  were  those  of  the  type  Na2B"(S04)2,#H20,  and 
the  data  sought  in  each  case  were  the  various  transition  points 
and  the  solubility  at  intervals  up  to  40°  of  (1)  the  separate  components, 
(2)  the  double  salt,  (3)  double  salt  +  first  component,  (4)  double  salt 
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+  second  component.  Details  regarding  two  salts  of  the  series  in 
question  are  already  available,  namely,  for  the  salt  MgNa2(S04)2,4H90 
(Roozeboom,  Abstr.,  1888,  1164),  and  for  the  salt  CuNa2(S04)2,2H20 
(Koppel,  Abstr.,  1903,  ii,  78).  The  following  other  salts  have  been 
prepared,  generally  by  mixing  molecular  quantities  of  the  components 
at  25°  or  30°  ;  their  composition  has  been  ascertained  and  the  con¬ 
ditions  of  their  formation  studied  :  (1)  cobalt  sodium  sulphate, 
CoNa2(S04)2,4fi20.  The  temperature  of  formation  of  this  double  salt 
is  17*5°;  the  transition  temperature  for  the  change 

Na2SO4,10H2O  —  Na2S04 

is  31*5°  in  presence  of  the  double  salt 3  the  cryohydric  point  for  cobalt 
sulphate  heptahydrate  is  —  3*0°,  but  -  4‘5°  for  a  mixture  of  the  hepta- 
hydrate  and  sodium  sulphate  decahydrate.  (2)  Nickel  sodium  sulphate, 
NiNa2(S04)2,4H20.  The  temperature  of  formation  is  16 '5°  3  the  sodium 
sulphate  transition  point  is  31*8°  in  presence  of  the  double  salt.  The 
cryohydric  points  for  (a)  nickel  sulphate  heptahydrate  and  (b)  a 
mixture  of  the  heptahydrate  and  sodium  sulphate  decahydrate  are 
-3*9°  and  -5*1°  respectively.  (3)  Ferrous  sodium  sulphate, 
FeNa2(S04)2,4H20.  The  temperature  of  formation  is  18*5°;  the 
sodium  sulphate  transition  point  is  31*4°  in  presence  of  this  double 
salt  3  the  two  cryohydric  points  corresponding  with  those  previously 
mentioned  are  —2*0°  and  -3  0°.  (4)  Zinc  sodium  sulphate, 

ZnNa2(S04)2,4H20. 

The  temperature  of  formation  is  8*7°;  the  temperature  of  the  tran¬ 
sition  ZnS04,7H20  — *■  ZnS04,6H20  is  37*4°  in  presence  of  the  double 
salt ;  the  sodium  sulphate  transition  point  is  3 1  *5°  in  presence  of  the 
double  salt ;  the  cryohydric  points  are  —  6'5°and  —  8’3°.  (5)  Cadmium 
sodium  sulphate,  CdNa2(S04)2,2H20.  The  temperature  of  formation  is 
— 14*8° ;  the  sodium  sulphate  transition  point  is  31  *0°  in  presence  of  the 
double  salt  3  the  two  cryohydric  temperatures  are  —  16*8°  and  —  17'7°. 

It  is  noteworthy  that  the  only  double  salts  crystallising  with  2H20 
instead  of  4H20  are  those  containing  copper  and  cadmium,  the  sulphates 
of  which  crystallise  with  fewer  than  the  normal  seven  molecules  of 
water.  The  analogy  of  the  double  salts  is  well  seen  when  the  solubility 
curves  for  the  various  systems  are  represented  graphically  and  com¬ 
pared.  The  temperature-coefficients  of  the  solubilities  of  the  different 
double  salts  are  also  much  alike.  The  transition  interval  is  small  for 
all  the  double  salts  studied.  The  application  of  the  law  of  mass  action 
to  a  solution  saturated  with  the  two  components  and  kept  below  the 
temperature  of  formation  leads  to  the  conclusion  that  for  analogous  salts, 
the  stability  range  of  which  is  reached  by  raising  the  temperature,  a 
small  solubility  of  the  double  salt,  or  a  high  solubility  of  the  components, 
makes  for  a  low  temperature  of  formation.  This  conclusion  is  in 
general  supported  by  the  experimental  evidence.  J.  C.  P. 

Use  of  the  Differential  Equation  in  Calculating  the  Results 
of  Kinetio  Measurements  ;  the  Reaction  between  Arsenic  Acid 
and  Potassium  Iodide  near  the  Equilibrium.  W.  C.  Bray  (J. 
Physical  Chem.,  1905,  9,  573 — 587). — in  certain  cases  in  which  the 
rate  of  a  reaction  is  being  investigated,  the  integrated  expression  may 
be  so  complicated  that  it  is  difficult  to  obtain  values  for  the  constants. 
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The  author  indicates  a  method  by  the  use  of  the  differential  equation 
itself.  A  preliminary  constant  is  first  calculated  from  as  simple  an 
equation  as  possible,  and  from  this  the  final  constant  is  obtained  from 
the  differential  equation.  In  these  cases  the  values  dxjdt  must  be  taken 
from  a  curve  representing  x  against  t.  The  applicability  of  the  method 
of  investigation  is  proved  by  applying  it  to  the  results  obtained  by 
Roebuck  for  the  reaction  between  arsenic  acid  and  potassium  iodide 
(Abstr.,  1903,  ii,  14),  and  the  final  result  of  the  recalculations  is  that 
there  is  better  agreement  with  the  theory  than  was  claimed  in  the 
original  paper.  L.  M.  J. 

Kinetic  Study  of  Organic  Reactions.  Heinrich  Goldschmidt 
( Chem .  Centr.,  1905,  ii,  749 — 750  ;  from  Naturw.  Rundsch.,  1905,  20, 
365—368). — The  reduction  of  the  three  nitrophenols,  nitroanilines, 
nitrobenzoic  acids,  and  nitrobenzenesulphonic  acids,  and  of  o-nitro- 
benzaldehyde  in  alkaline  tin  solutions  has  been  studied. 

The  equilibrium  between  stannous  hydroxide,  sodium  hydroxide, 
and  monosodium  stannite  is  represented  by  the  equation 
[8n(0H)2]-[Na0H]/[NaHSn02]  =  K. 

When  stannous  hydroxide  is  present  as  a  solid  phase,  its  concentra¬ 
tion  is  constant,  and  experiments  under  these  conditions  show  that 
the  ratio  [NaOH]/[NaHSnOs]  is  constant  —  2'2  over  a  large  con¬ 
centration  interval.  The  solubility  of  stannous  hydroxide  is  0*000014 
mol.  per  litre,  from  which  it  is  calculated  that  the  hydrolytic  constant 
of  monosodium  stannite  has  the  value  0*00003,  and  the  affinity  constant 
of  stannous  hydroxide,  regarded  as  a  monobasic  acid,  the  value  4T0“10. 
If  the  solution  is  acted  on  by  free  oxygen,  the  concentration  of  the 
sodium  hydroxide  is  diminished  in  consequence  of  the  formation  of 
sodium  stannate. 

The  velocity  of  reduction  when  the  concentration  of  the  nitro¬ 
compound  and  of  the  stannous  hydroxide  is  very  small  and  the 
concentration  of  the  alkali  is  constant  is  given  by  the  equation 
v  =  k.Cso2.Csn.  It  would  appear,  however,  that  two  reducing  sub¬ 
stances  are  present  in  the  alkaline  solution,  one  of  which  is  supposed 
to  be  the  ion  HSn02',  the  other  undissociated  NaHSn02,  and  the 
general  expression  for  the  rate  of  reduction  is  v  =  k.C^Oo^nsnO^  + 

£  ^NaHSnOa-CoH'*  The  factor  Cor'  in  the  second  term  expresses 
the  fact  that  the  influence  of  the  sodium  hydroxide  is  greater  than 
that  which  corresponds  simply  with  a  diminution  of  the  dissociation  of 
the  sodium  salt. 

On  reduction  of  o-  and  jo-nitrophenols,  o-  and  ^-nitroanilines  pass 
directly  into  the  amines ;  the  corresponding  meta-compounds  and  the 
other  nitro-compounds  examined  give  rise  to  mixtures  of  azo-  and 
azoxy-compounds.  o-lSTitrobenzoic  acid  is  an  exception  and  forms  a 
hydroxylamine  derivative. 

the  mechanism  of  the  process  is  represented  by  the  equations 
(1)  RNO.-O-RNO,  (2)  RNO-0-RN=,  (3)  2RN—  =  RN—NR, 
or  RNrz  +  H20  -  RKH-OH. 

The  rate  of  reduction  of  the  nitro-compounds  by  stannous  chloride 
in  hydrochloric  acid  solution  is  expressed  by  the  equation 
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Replacement  of  the  hydrochloric  acid  by  sodium  chloride  produces 
no  alteration  in  the  velocity,  and  the  author  concludes  that  the 
process  is  a  reaction  in  which  complex  halogen  ions,  SnCl3',  act  the 
part  of  a  catalyst.  Addition  of  potassium  iodide  has  a  similar  effect, 
and  the  reduction  by  stannous  bromide  is  accelerated  by  the  addition 
of  potassium  bromide.  The  author’s  view  of  the  reduction  agrees 
with  that  of  Haber  and  is  expressed  by  the  equations  (1)R*N02  + 
2  H  =  R-NO  +  H20,  (2)  R-NO  +  2H  =  R-NH-OH,  (3)  R-NH-OH  +  2H  = 
R*NH2  +  H20,  the  first  and  third  reactions  taking  place  with  finite, 
the  second  with  infinitely  great  velocity.  H.  M.  D. 

Oxidation  and  Reduction.  Nicolaas  Schoorl  (Rec.  Trav.  chim 
1905,  [ii],  24,  327 — 330). — A  theoretical  paper.  M.  A.  W. 

Mechanism  of  the  Beckmann  Intramolecular  Transforma¬ 
tion.  C.  H.  Sluiter  (Rec.  Trav.  chim.,  1905,  [ii],  24,  372 — 376). — 
An  account  of  work  already  published  (compare  Lobry  de  Bruyn  and 
Sluiter,  Abstr.,  1904,  ii,  473).  M.  A.  W. 

A  New  Case  of  Catalysis  by  Hydrogen  Ions.  Georg  Bredig 
and  W.  Fraenkel  ( Zeit .  Elektrochem.,  1905,  11,  525 — 528). — The 
velocity  of  hydrolysis  of  ethyl  diazoacetate  into  nitrogen  and  ethyl 
gly collate  in  presence  of  hydrogen  ions  is  shown  to  be  strictly 
proportional  to  the  concentration  of  the  undecomposed  ester  (at 
constant  temperature),  and  also  very  nearly  proportional  to  the 
concentration  of  the  hydrogen  ions  calculated  from  the  conductivity. 
The  following  average  values  are  given  for  the  ratio  of  velocity 
constant  and  concentration  of  hydrogen  ions :  nitric  and  picric  acids 
34'9,  acetic,  succinic,  and  benzoic  acids  32*5,  The  reaction  takes 
place  rapidly  in  presence  of  very  small  quantities  of  hydrogen  ions 
(in  presence  of  1/2000  Ar-nitric  acid  at  25°,  it  is  half  finished  in 
f  hour)  ;  it  is,  therefore,  very  well  suited  for  the  estimation  of  very 
small  concentrations  of  hydrogen  ions.  T.  E. 

Heterogeneous  Catalytic  Reactions.  III.  Catalytic  Influence 
of  Silica  on  the  Reaction  2CO  +  02  =  2C02.  Max  Bodenstein  and 
Friedrich  Ohlmer  (Zeit.  physikal.  Chem.,  1905,  53,  166 — 176.  Com¬ 
pare  Kiihl,  Abstr.,  1903,  ii,  639). — The  reaction  2CO  + 02  =  2C02  is 
catalytically  accelerated  when  it  takes  place  in  a  vessel  of  quartz-glass. 
The  rate  of  the  change  is  adequately  represented  by  the  empirical  formula 
dx/dt  =  k(m  +  a-x)/(n  +  b  -  x),  where  a  and  b  are  the  initial  con¬ 
centrations  of  oxygen  and  carbon  monoxide  respectively,  m  and  m  aie 
constants.  The  chief  feature  of  the  investigation  is  the  fact  that 
carbon  monoxide  retards  its  own  combustion  in  the  quartz-glass 
vessel,  so  that  the  velocity  of  the  reaction  is  almost  inversely  pro¬ 
portional  to  the  concentration  of  carbon  monoxide.  This,  therefore,  is 
to  be  regarded  as  a  case  of  negative  autocatalysis.  This  peculiarity  is 
not  observed  when  the  reaction  takes  place  in  an  ordinary  glass 
vessel  containing  pieces  of  quartzite  or  rock  crystal.  With  both  these 
catalysers,  the  reaction  velocity  is  directly  proportional  to  the  carbon 
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monoxide  concentration,  and  proportional  also,  although  only  roughly, 
to  the  square  root  of  the  oxygen  concentration. 

In  all  cases,  the  temperature-coefficient  (for  an  interval  of  10°)  was 
between  1*4  and  1*8.  J.  C.  P. 

Catalysis  by  Ferments.  Hans  Euler  (Zeit.  physiol.  Client ., 
1905,  45,  420—447.  Compare  this  vol.,  ii,  378). — A  review  is  given 
of  the  physico-chemical  measurements  hitherto  made  relating  to 
ferment  action.  The  influence  of  substrate  and  ferment  concentration 
on  the  reaction  formula  is  given  in  tabular  form.  These  fall  into 
certain  systems. 

The  exceptions  noted  in  the  simple  reaction  laws  have  been 
attributed  by  most  authors  to  an  intermediary  union  between  the 
ferment  and  the  substrate  ;  although  this  is  not  entirely  satisfactory, 
it  is  at  present  the  best  available  explanation.  The  methods  of  action 
of  ferments  and  inorganic  catalytic  agents  proceed  on  similar  lines.  Both 
increase  the  concentration  of  the  active  molecules.  W.  D.  H. 

Experimental  Demonstration  of  the  Indestructibility  of 
Matter  and  of  the  Law  of  Multiple  Proportions.  Structure 
of  the  Bunsen  Flame.  Two  Alloys.  Joseph  Habermann  ( Chem . 
Centr .,  1905,  ii,  379  j  from  Verh.  naturf.  Ver.  Briinn 1905,  43). — It 
may  be  shown  that  a  closed  250  c.c.  flask  filled  with  hydrogen  and  con¬ 
taining  0*5  gram  of  finely-powdered  copper  oxide  undergoes  no  change 
in  weight  if  gently  heated  until  the  oxide  is  reduced  to  metallic  copper. 

Sodium  hydrogen  carbonate  reacts  with  barium  chloride  as  follows  : 
(i)  2NaHC03  +  BaCl2  —  2NaCl  -p  BaCOs  +  H20  +  C02 ;  the  addition  of 
hydrochloric  acid  to  this  mixture  produces  the  evolution  of  a  further 
quantity  of  carbon  dioxide  (ii)  BaC03 -P  2HC1  ==  BaCl2  +  H20  +  C02, 
equal  in  volume  to  that  produced  according  to  equation  (i).  The  law 
may  be  demonstrated  by  collecting  the  two  volumes  successively 
in  an  apparatus  specially  adapted  for  the  purpose. 

A  modification  of  the  experiments  of  Teclu  (compare  Abstr.,  1891, 
1309)  and  Haber  and  Richardt  (Abstr.,  1904,  ii,  166)  is  devised  to 
show  the  structure  of  the  Bunsen  flame. 

The  small  amount  of  iron  found  in  two  samples  of  alloys  of  copper, 
zinc,  and  iron  which  had  been  used  in  covering  a  roof  is  attributed 
to  the  removal  of  this  metal  by  atmospheric  agency.  P.  H. 

The  Condition  which  determines  the  Chemical  Similarity 
of  Elements  and  Radicles.  Geoffrey  Martin  (/.  Physical  Chem.> 
1905,  9,  562 — 572). — If  the  ratios  of  the  heats  of  combination  of 
chlorine  and  bromine  with  metals  be  compared,  it  will  be  found  that 
the  ratios  are  almost  independent  of  the  combining  metal.  Thus  in 
the  case  of  fifteen  metals  investigated,  the  ratios  only  vary  between 
1*11  and  1*34.  In  the  case  of  elements  such  as  iodine  and  oxygen,  the 
ratios  vary  greatly,  for  example  (excluding  negative  signs),  0*21  to  3*78. 
This  constancy  of  ratio  the  author  considers  to  be  the  condition  of 
similarity,  and  is  exemplified  by  the  cases  of  fluorine  and  chlorine, 
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sodium  and  potassium,  potassium  and  csesium,  zinc  and  cadmium, 
boron  and  silicon,  calcium  and  strontium,  strontium  and  barium, 
nickel  and  cobalt,  antimony  and  bismuth.  L.  M.  J. 

Dewar’s  Method  of  Producing  High  Vacua.  Lord  Blyths- 
wood  and  H.  S.  Allen  (Phil.  Mag 1905,  [vi],  10,  497 — 512.  Com¬ 
pare  Dewar,  Proc .  Roy.  Soc 1904,  74,  122,  and  Abstr.,  1904,  ii,  652). 
- — Dewar’s  method  is  applicable  in  the  exhaustion  of  large  receivers, 
and  only  a  moderate  amount  of  liquid  air  is  required.  The  amount 
of  air  absorbed  by  a  given  quantity  of  charcoal  at  the  temperature  of 
liquid  air  is  nearly  independent  of  the  pressure.  The  rate  of  absorption 
at  any  moment  is  proportional  to  the  difference  between  the  total 
amount  of  air  that  can  be  absorbed  and  the  amount  already  absorbed. 

J.  C.  P. 

Lecture  Experiments.  Roberto  Salvadori  (Gazzetta,  1905,  35, 
ii,  27 — 28). — The  apparatus  employed  by  the  author  to  demonstrate 
the  law  of  conservation  of  weight  during  chemical  reactions  and  the 
laws  of  combination  of  gases  by  volume  consists  of  a  glass  tube 
divided  by  means  of  three  stopcocks  into  two  parts  of  equal  capacity. 
One  of  these  parts  can  be  filled,  for  example,  with  ammonia  and  the 
other  with  hydrogen  chloride,  and  it  can  then  be  shown  that  no  change 
in  weight  accompanies  the  reaction  taking  place  on  opening  the 
middle  cock.  The  method  of  using  the  apparatus  to  show  the 
combination  of  different  gases  in  equal  or  multiple  volumes  is  obvious 

T.  H.  P. 

Lecture  Experiment  for  the  Demonstration  of  Solid  Solu¬ 
tions.  Ernst  Beckmann  (Zeit.  physikal.  Chem .,  1905,  53,  151 — 152). 
— As  was  shown  some  time  ago  by  the  author,  solutions  of  iodine  in 
jt?-xylene  deposit  the  pure  solvent  on  freezing,  whilst  from  solutions 
of  iodine  in  benzene  a  solid  solution  is  obtained  on  freezing.  If  solu¬ 
tions  of  iodine  in  these  two  solvents  are  partially  frozen,  and  the 
crystals  separated  from  the  mother  liquors  in  a  suitable  centrifugal 
machine,  the  difference  is  at  once  apparent.  J.  C.  P. 

New  Laboratory  Apparatus.  Ottorino  Angelucci  ( Gazzetta , 
1905,  35,  ii,  142 — 144). — The  author  describes:  (1)  an  automatic 
apparatus  for  washing  precipitates  and  (2)  a  constant-level  feeding 
siphon,  by  means  of  which  it  is  possible  to  keep  water  circulating  in 
a  vessel  and  to  maintain  the  level  of  the  water  at  a  constant  height. 

T.  H.  P. 
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Reducing  Action  of  Hydrogen.  Alfred  C.  Chatman  and  H.  D 
Law  {Analyst,  1905, 30,  306 — 307). — In  the  case  of  dilute  sulphuric  acid 
and  zinc,  hydrogen  is  only  liberated  when  the  solution  tension  of  the 
metal  is  greater  than  that  of  hydrogen,  which  is  about  1  volt,  whilst  the 
solution  tension  of  zinc  is  about  1*7  volts.  Every  metal,  however, 
exerts  a  retaining  effect  on  the  hydrogen  formed  at  its  surface,  so  that 
a  potential  far  in  excess  of  that  of  the  hydrogen  electrode  is  necessary 
before  any  free  hydrogen  is  liberated.  This  excess  of  potential  is 
known  as  supertension.  Metals,  such  as  palladium,  platinum,  copper, 
nickel,  cobalt,  silver,  and  iron,  having  low  supertensions,  when  de¬ 
posited  on  the  surface  of  pure  zinc  increase  the  rate  at  which  the 
hydrogen  is  liberated,  but  reduce  its  activity  to  such  an  extent  that  it 
is  incapable  of  reducing  such  substances  as  arsenic  oxide,  &c.  Cadmium, 
lead,  and  tin,  which  have  high  supertensions,  have  no  effect  on  the 
reducing  power  of  the  zinc.  These  considerations  explain  the  insen¬ 
sitiveness  of  some  samples  of  zinc  in  the  Marsh-Berzelius  test. 

W.  P.  S. 

Union  of  Hydrogen  with  Oxygen  at  Low  Pressures  caused 
by  the  Heating  of  Platinum.  P.  J.  Kirkby  {Phil.  May.,  1905, 
[vi],  10,  467 — 476). — Platinum  in  the  presence  of  hydrogen  and 
oxygen  at  a  low  pressure  does  not  cause  these  gases  to  combine  per¬ 
ceptibly,  unless  its  temperature  exceeds  a  certain  critical  value.  This 
value  is  nearly  independent  of  the  pressure  of  the  mixed  gases  (at 
least  for  pressures  between  2  and  40  mm.  mercury)  and  lies  at  about  275° 
for  pure  platinum ;  for  impure  platinum,  this  critical  temperature 
appears  to  be  lower.  '  When  the  combination  of  the  gases  has  once 
been  started  by  heating  the  platinum  sufficiently,  the  reaction  may  be 
temporarily  renewed  by  raising  the  platinum  to  a  temperature  distinctly 
lower  than  that  required  to  start  the  reaction.  The  reaction  between 
the  gases  is  not  produced  by  the  mere  heating  to  a  temperature  at 
which  they  combine  spontaneously,  but  probably  is  connected  with  the 
corpuscular  discharge  which  is  known  to  be  emitted  by  platinum. 

J.  C.  P. 

Cause  of  the  Green  Tint  of  Natural  Waters.  Walthere 
Spring  {Arch.  Sci.  phys.  nat.,  1905,  [iv],  20,  101 — 110).— The  colour 
of  pure  water  is  blue,  the  green  and  yellow  tints  of  natural  waters 
are  due  to  foreign  admixture.  Calcium  salts  dissolved  in  water  seem 
to  give  a  green  tint,  but  the  author  shows  that  this  is  due  to  a  fine 
invisible  suspension  (probably  organic  matter  and  silica)  and  that  with 
adequate  precautions  calcium  salts  have  no  effect  on  the  colour  of 
water.  The  brown  or  yellow  colours  are  due  to  humus  or  salts  of  iron  \ 
both  these  are  precipitated,  however,  if  calcium  salts  are  present. 
The  latter,  therefore,  assist  in  restoring  the  natural  colour  of  water 
and  the  green  tint  is  often  due  to  a  state  of  stationary  equilibrium 
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between  the  precipitating  effect  of  the  calcium  salts  and  the  continuous 
admixture  of  humus  or  ferric  salts.  L.  M.  J. 

Some  Properties  of  the  Hydrides  of  the  Metalloids  of  the 
First  Three  Families.  Robert  de  Forcrand  (Ann.  Chim.  Phys., 
1905,  [viii],  5,  289—307.  Compare  Abstr.,  1902,  ii,  253,  254,  379, 
498,  557  ;  this  vol.,  ii,  310,  372). — The  correlation  of  boiling  point, 
melting  point,  heat  of  formation,  and  specific  gravity  in  the  liquid 
state  with  the  molecular  weight  of  each  of  the  members  of  these  three 
groups  of  hydrides  is  studied  and  in  part  exhibited  by  means  of  curves. 
It  is  shown  that  in  general  the  difference  between  the  values  of  any 
one  of  these  constants  for  two  consecutive  hydrides  of  the  same 
group  is  proportional  to  the  difference  between  the  molecular  weights  of 
the  two  hydrides  and  that  in  each  series  the  volatility  and  fusibility 
diminish  and  the  specific  gravity  and  heat  of  formation  increase  as  the 
molecular  weight  augments. 

The  hydrides  of  the  first  members  and,  to  a  less  extent,  those  of 
the  last  members,  of  each  group  show  abnormalities.  It  is  pointed  out 
that  in  the  case  of  the  former  the  abnormality  may  be  due  to  associa¬ 
tion,  but  this  explanation  does  not  account  for  all  the  facts,  and  it  is 
more  probably  due  to  the  peculiar  chemical  constitution  of  these 
hydrides.  Observations  are  already  on  record  of  other  abnormalities 
in  the  behaviour  of  water,  hydrofluoric  acid,  and  ammonia,  the  three 
hydrides  in  question.  T.  A.  H. 

The  Castner  Mercury  Process  of  obtaining  Chlorine  and 
Alkali  Max  Le  Blanc  and  Carlo  Cantoni  ( Zeit .  Elektrochem .,  1905, 
11,  609 — 612). — A  description  of  a  laboratory  model  of  the  Castner 
electrolytic  cell.  Experiments  with  the  model  are  described  in  which 
potassium  hydroxide  is  prepared  from  potassium  chloride  with  a 
current  efficiency  of  90  per  cent.  T.  E. 

Atomic  Weight  of  Chlorine.  Harold  B.  Dixon  and  E.  C. 
Edgar  (Phil.  Trans.,  1905,  A,  205, 169 — 200). — The  method  adopted, 
as  outlined  by  the  authors,  was  as  follows.  Chlorine  obtained  by 
electrolysing  fused  silver  chloride  (with  purified  carbon  poles  in  a  Jena 
glass  vessel)  was  condensed  and  weighed  in  a  sealed  glass  bulb  ;  this  bulb 
was  attached  to  an  exhausted  “  combustion  globe,”  and  the  chlor¬ 
ine  was  allowed  to  evaporate  slowly  into  the  globe.  The  hydrogen,  pre¬ 
pared  by  the  electrolysis  of  barium  hydroxide,  was  dried  and  absorbed 
by  palladium  in  a  weighed  vessel.  The  palladium,  on  being  heated, 
gave  off  the  hydrogen,  which  was  ignited  by  a  spark  and  burnt  at  a 
jet  in  the  combustion  globe  previously  filled  with  chlorine.  The  gases 
were  regulated  so  as  to  maintain  the  hydrogen  flame  until  nearly  all 
the  chlorine  had  combined ;  then  the  palladium  was  allowed  to  cool, 
and  the  hydrogen  was  turned  off  just  before  the  flame  died  out.  The 
hydrogen  chloride  formed  was  dissolved  by  water  standing  in  the  globe, 
which  was  kept  cool  with  ice.  The  residual  gas  in  the  globe  was 
analysed,  and  the  chlorine  remaining  in  the  globe  unburnt  was  deter¬ 
mined  by  breaking  a  thin  glass  bulb  containing  potassium  iodide  and 
titrating  the  liberated  iodine  by  thiosulphate  in  an  atmosphere  of 
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carbon  dioxide.  In  each  experiment,  about  11  litres  each  of  hydrogen 
and  chlorine  were  burnt  *  the  volume  of  chlorine  left  unburnt  was 
about  2  per  cent,  of  the  volume  burnt.  The  chlorine  and  hydrogen 
bulbs  were  counterpoised  on  the  balance  by  bulbs  of  the  same  glass 
and  of  nearly  the  same  displacement,  and  the  small  weights  used  were 
reduced  to  a  vacuum  standard.  Nine  experiments  were  made,  and  the 
mean  value  obtained  for  the  atomic  weight  of  chlorine  is  35*463 
(0=16),  appreciably  higher  than  the  value  35*447  calculated  by 
Clarke  from  the  previous  determinations,  and  slightly  higher  than 
Stas’  value,  35*457. 

Incidentally,  it  was  shown  that  neither  gaseous  nor  liquid  chlorine 
has  any  appreciable  effect  on  soft  glass.  J.  C.  P. 

Chlorine.  David  L.  Chapman  and  Charles  H.  Burgess  (Mem, 
Manchester  Phil,  Soc .,  1905,  49,  xiii,  1 — 3.  Compare  this  vol.,  ii, 
236). — Small  quantities  of  ether,  alcohol,  and  benzene  have  no  effect 
on  the  combination  of  hydrogen  and  chlorine  ;  they  do  not  give  rise 
to  an  induction  period.  Experiments  carried  out  to  ascertain  which 
possible  chemical  compound  is  immediately  active  in  the  induction 
period  caused  by  the  presence  of  traces  of  ammonia  indicate  that 
this  is  nitrogen  chloride.  When  the  gaseous  mixture  is  exposed  to 
light  until  the  rate  of  combination  is  a  maximum  and  is  then  left  for 
some  time  in  the  dark,  a  second  induction  period  occurs  on  exposure 
to  light  if  the  water  contains  traces  of  organic  matter.  This  is  prob¬ 
ably  due  to  the  action  of  chlorine  on  the  organic  substances  in  the  dark, 
with  the  formation  of  compounds  which  then  prevent  the  combination 
of  hydrogen  and  chlorine  in  the  light.  The  opinion  expressed 
previously  that  sulphur  dioxide  behaves  similarly  to  ammonia  is  not 
confirmed  by  further  experiments.  H.  M.  D. 

Electrolytic  Formation  of  Chlorates.  Fritz  Foerster  and 
Erich  Muller  (Zeit.  Elektrochem.,  1905,  11,  502 — 503). — The  accelera¬ 
tion  of  the  reaction  between  hypochlorous  acid  and  hypochlorite  ion 
by  platinum  studied  by  Sirk  (this  vol.,  ii,  381)  was  observed  by  the 
authors  previously  (Abstr.,  1902,  ii,  591  and  641).  They  showed  it 
to  be  of  secondary  importance  in  the  formation  of  chlorates.  T.  E. 

Theory  of  Auto-oxidation.  Julius  Meyer  (J.  pr.  Chem.}  1905, 
[ii],  72,  278 — 296). — The  theories  of  the  mechanism  of  auto-oxida- 
tion  held  by  various  authors  are  reviewed.  The  one  which  agrees  best 
with  the  experimental  facts  is  that  auto-oxidation  consists  of  the 
addition  to  an  unsaturated  molecule  of  a  molecule  of  oxygen,  one 
atom  of  which  functions  as  quadrivalent.  The  grouping  OIOI  is 
probably  more  common  and  more  stable  than  the  union  of  two  quadri¬ 
valent  oxygen  atoms,  as  amongst  the  nitrogen  compounds  the  group¬ 
ing  N'"IN'  is  more  common  and  more  stable  than  the  union  of  two 
quinquevalent  nitrogen  atoms.  According  to  this  view,  hydrogen 
peroxide,  which  exists  in  the  unimolecular  state  only,  has  the  con¬ 
stitution  0!OH2,  whilst  water  exists  in  the  bimolecular,  OH2IOH2, 
as  well  as  in  the  unimolecular1  form  (compare  Briihl,  Abstr.,  1896,  ii, 
163).  The  peroxides  must  have  corresponding  formulae,  for  example, 
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ozone,  OIO! 0 ;  barium  oxide,  0!0Ba  ;  potassium  dioxide,  0!0K2 ; 
and  sodium  hydrogen  peroxide,  OlOHNa  (Tafel,  Abstr.,  1894,  ii, 
448). 

The  several  reactions  of  hydrogen  peroxide  and  of  its  derivatives 
are  explained  by  means  of,  and  shown  to  be  in  agreement  with,  the 
suggested  constitutions. 

As  hydrogen  peroxide  acts  principally  as  a  reducing  agent,  giving 
up  hydrogen  and  forming  oxygen,  the  bivalent  oxygen  atom  must  be 
more  firmly  united  to  the  quadrivalent  atom  than  are  the  hydrogen 
atoms.  G.  Y. 

Electrical  Production  of  Ozone.  Oscar  Kausch  ( Chem . 
Gentry  1905,  ii,  438  ;  from  Elektrochem.  Zeit .,  1905,  12,  69 — 74). — An 
account  of  the  various  forms  of  apparatus  devised  by  Strong,  Courtis, 
Jarnold,  and  Otto  for  the  preparation  of  ozone.  P.  H. 

Action  of  Alkali  [Hydroxides]  on  Sulphur.  H.  Pomeranz 
(Zeit.  Farb.  Text .  Ind.,  1905,  4,  392 — 393). — The  author  supposes 
that  the  primary  action  between  alkali  hydroxides  and  sulphur  is 
analogous  to  that  between  alkali  hydroxides  and  chlorine  in  the  cold, 
and  takes  place  according  to  the  equation  4NaOH  +  2S  —  ISTaJS  4- 
Na2S02  4-  2HgO  or  3Na0H  +  2S  =  Na2S  +  NaHS02  +  H20.  In  support 
of  this  view,  it  is  found  that  a  mixture  of  sulphur  and  sodium  hydroxide 
in  the  ratio  2S :  3NaOH  has  a  similar  bleaching  action  on  jo-nitro- 
aniline-red  to  that  of  sodium  hyposulphite.  Polysulphide  and  thio¬ 
sulphate  are  only  produced  by  the  further  action  of  the  sulphur  on  the 
sulphide  and  hyposulphite.  The  formula  H2S02  for  the  hyposulphites 
harmonises  with  the  author’s  observations,  but  Bernthsen’s  formula  is 
inadmissible.  H.  M.  D. 

Polyeulphides.  III.  Periodic  Phenomena  during  the 
Electrolysis  of  Polysulphides.  Friedrich  W.  Kuster  ( Zeit . 
anorg.  Chem .,  1905,  46,  113 — 143). — If  a  fairly  concentrated  solution 
of  disodium  sulphide  is  electrolysed  between  platinum  electrodes  with 
an  E.M.F.  of  about  2  volts,  yellow  films  due  to  the  formation  of  poly¬ 
sulphide  separate  out  in  the  liquid.  After  a  time,  sulphur  suddenly 
appears  on  the  surface  of  the  anode,  and  then  rapidly  increases  in 
thickness.  The  E.M.F,  rises  as  the  thickness  of  the  sulphur  increases, 
until  at  a  certain  stage  the  sulphur  film  suddenly  breaks  away ;  the 
E.M.F.  now  falls,  and  the  phenomena  recur  in  the  same  order.  This 
periodicity  is  similar  to  that  observed  by  Ostwald  during  the  solution 
of  chromium  in  hydrochloric  acid  (Abstr.,  1900,  ii,  730  ;  1901,  ii,  24), 
and  has  been  studied  quantitatively  by  means  of  a  modified  Ostwald 
chemograph. 

[With  K  Koelichen.] — The  form  of  the  curves  which  express  the 
periodicity  of  current  strength  is  very  varied. 

Apart  from  the  condition  of  the  anode  and  electrolyte,  it  is  found 
that  the  E.M.F. ,  and  consequently  the  current  strength,  must  have 
a  certain  magnitude  before  sulphur  separates  and  the  periodicity 
appears  On  the  other  hand,  the  E.M.F.  must  not  be  too  great  or  the 
deposit  of  sulphur  remains  permanently  on  the  anode.  The  “  critical 
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E.M.FE  depends  on  the  chemical  composition  of  the  electrolyte,  its 
concentration,  temperature,  and  its  stillness  or  otherwise.  In  solutions 
of  sodium  hydrosulphide,  no  periodic  phenomena  are  observed.  In  di- 
sodium  sulphide  solutions,  the  periods  begin  after  about  7  to  8  per  cent, 
of  the  sulphide  has  been  converted  into  polysulphide.  If  the  ratio  of 
polysulphide  to  sulphide  in  the  solution  exceeds  a  certain  limit,  the 
fluctuations  no  longer  occur.  Increasing  concentration  of  sulphide  or 
rising  temperature  causes  increasing  complication  in  the  form  of  the 
periodicity  curve.  The  higher  the  temperature,  the  greater  the  current 
density  needed  to  cause  vibrations  to  appear  ;  the  amplitude  of  the 
vibrations  and  the  critical  E.M.F.  increase  at  first  with  rising  tem¬ 
perature  and  then  fall.  The  form  of  the  curves  is  largely  dependent 
on  the  form  and  surface  of  the  electrodes. 

It  is  suggested  that  during  electrolysis  the  sulphur  liberated  at 
first  at  the  anode  is  taken  up  by  the  sulphur  ions  of  the  solution  to 
form  polysulphide  ions  until  saturation  occurs  ;  sulphur  then  separates, 
and  the  current  becomes  feeble  owing  to  the  resistance  of  the  sulphur. 
During  the  time  when  the  current  is  feeble,  the  polysulphide  ions 
migrate  away  from  the  anode  more  quickly  than  they  are  formed, 
whilst  the  monosulphide  ions  (which  can  take  up  sulphur)  migrate 
towards  the  anode  and  eventually  break  down  the  layer  of  sulphur. 

D.  H.  J. 

Constitution  of  Fremy's  Sulphazilate  and  of  Pelouze’s 
Nitrosulphate.  Arthur  Hantzsch  ( Ber .,  1905,  38,  3079 — 3082). — • 
A  reply  to  Divers,  this  vol.,  ii,  449.  J.  J.  S. 

Sulphammonium  and  its  Relation  to  Nitrogen  Sulphide. 

Otto  Ruff  and  Emil  Geisel  ( Ber.,  1905,  38,  2659 — 2667.  Compare 
Abstr.,  1904,  ii,  396  ;  Moissan,  Abstr.,  1901,  ii,  234). — Hydrogen 
sulphide  and  nitrogen  sulphide  are  formed  by  the  action  of  sulphur  on 
liquid  ammonia  according  to  the  equation  10S  +  4NH3  —  6H2S  +  N4S4. 
The  hydrogen  sulphide  is  completely  precipitated  as  silver  sulphide, 
and  the  blue  colour  of  the  sulphammonium  is  changed  into  the  orange- 
red  of  a  solution  of  nitrogen  sulphide  in  ammonia  when  silver  iodide 
(12  mols.)  is  added  to  sulphur  (10  atoms)  dissolved  in  liquid 
ammonia.  The  nitrogen  sulphide  is  isolated  by  evaporating  the  fil¬ 
trate,  heating  the  residue  at  100°  for  two  hours,  and  extracting  with 
carbon  disulphide.  If  a  current  of  air  is  passed  through  sulph¬ 
ammonium  as  soon  as  the  liquid  ammonia  is  evaporated,  ammonium 
sulphide  volatilises  and  is  detected  by  means  of  lead  nitrate ;  the 
residue  contains  sulphur  and  nitrogen  sulphide.  The  reaction  is 
reversible,  as,  if  hydrogen  sulphide  is  condensed  over  a  solution  of 
nitrogen  sulphide  in  ammonia  cooled  by  liquid  air  in  a  tube  which  is 
sealed  and  allowed  to  assume  slowly  the  ordinary  temperature,  a  blue 
ring  is  formed  at  the  junction  of  the  two  liquids,  which  rapidly  dis¬ 
appears  as  the  hydrogen  sulphide  is  absorbed.  On  evaporating  the 
ammonia,  a  residue  is  obtained  consisting  of  sulphur  together  with  the 
excess  of  ammonium  sulphide.  Sulphammonium  is  formed  also  by  the 
action  of  hydrogen  sulphide  on  nitrogen  sulphide  in  ammonia  at  —35° 
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or  of  ammonia  and  a  limited  amount  of  hydrogen  sulphide  on  lead  or 
mercury  dithiodi-imide. 

The  blue  colour  of  sulphammonium  is  due  most  probably  to  dis¬ 
solved  colloidal  sulphur.  G.  Y. 

Theory  of  the  Lead  Chamber  Process.  Ill — V.  Fritz 
Raschig  ( Zeit .  angew.  Chem .,  1905,  18,  1281 — 1323.  Compare  this 
vol.,  ii,  23). — A  lecture  delivered  to  a  joint  meeting  of  the  Oberrhein- 
ischerBezirksverein  deutscher  Chemiker  and  the  Heidelberg  Chemischen 
Gesellschaft.  The  theory  of  the  lead  chamber  process  is  dealt  with  in 
great  detail  and  the  following  conclusions  are  drawn.  Nitric  oxide 
quickly  combines  with  oxygen  to  form  nitrogen  trioxide,  which  then 
undergoes  slow  oxidation  to  form  nitric  peroxide.  In  the  atmosphere 
of  the  lead  chamber,  nitric  oxide  is  oxidised  to  nitrous  acid  in  about 
three  seconds ;  the  further  oxidation  to  the  peroxide  requires  about 
five  minutes  for  its  completion.  The  particular  oxide  of  nitrogen 
which  in  the  lead  chamber  combines  with  sulphurous  acid  is  the  tri¬ 
oxide,  a  conclusion  which  is  also  borne  out  by  the  behaviour  of  nitric 
peroxide  and  nitrogen  trioxide  respectively  towards  sulphur  dioxide  in 
the  presence  of  water ;  nitric  peroxide  dissolves  in  water  to  form 
a  mixture  of  nitric  and  nitrous  acids,  whilst  only  the  latter  acid 
unites  with  sulphur  dioxide.  Nitrogen  trioxide,  on  the  other  hand, 
unites  directly  with  sulphurous  acid.  Nitrogen  trioxide  is  readily 
soluble  in  concentrated  sulphuric  acid  ;  it  is  not  so  readily  soluble 
either  in  aqueous  sodium  hydroxide  or  in  water.  When  nitrogen  tri¬ 
oxide  is  dissolved  in  water,  it  is  partially  decomposed  into  nitric  oxide 
and  nitric  peroxide,  the  former  being  eliminated  as  a  gas  and  the  latter 
dissolving  to  form  a  mixture  of  nitrite  and  nitrate.  On  the  other 
hand,  nitric  peroxide  is  readily  soluble  in  aqueous  sodium  hydroxide  to 
form  a  mixture  of  nitrite  and  nitrate  ;  it  is  soluble  with  difficulty  in 
sulphuric  acid,  when  it  undergoes  decomposition  with  the  evolution  of 
some  oxygen. 

The  compound  obtained  by  dissolving  nitrogen  trioxide  in  sulphuric 
acid  is  not  a  nitrosylsulphuric  acid,  0IN*0*S02*0H,  as  is  generally 
assumed,  but  is  a  nitrosulphonic  acid,  09N,S02*0H,  the  sulphur  atom 
being  attached  directly  to  the  nitrogen  atom.  When  this  compound 
is  reduced,  the  acid  0!N(0H)*S02*0H  is  produced.  The  latter  acid 
forms  a  blue  solution  with  concentrated  sulphuric  acid ;  with  more 
dilute  sulphuric  acid,  it  forms  a  red  coloration,  which  becomes  violet 
when  copper  sulphate  is  added ;  it  is  very  unstable,  the  products  of  its 
decomposition  being  nitric  oxide  and  sulphuric  acid.  With  copper  and 
iron  respectively,  it  forms  compounds  of  the  nature  of  salts,  the 
solutions  of  which  in  concentrated  sulphuric  acid  do  not  give  off  nitric 
oxide  on  being  agitated. 

In  the  Glover  tower,  nitrous  acid  is  first  formed  from  nitrosulphonic 
acid  ;  nitroso-  and  nitrosi-sulphonic  acids  are  next  formed,  and  finally 
nitric  oxide  and  sulphuric  acid.  Nitric  oxide  is  further  oxidised  to 
nitrous  acid,  which  combines  with  sulphurous  acid  to  form  nitric  oxide 
and  sulphuric  acid. 

The  process  in  the  lead  chamber  is  represented  by  the  equations  : 
(1)  NO-OH  +  S02  =  N0*S02‘0H,  (2)  NO*SQ2*OH  +  NO-OH  -  NO  + 
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N0(0H)-S02-0H,  (3)  N0(0H)-S02-0H-N0  +  H2S04,  (4)  2N0  +  0  + 
H,0  =  2N0-0H.  A.  McK. 


The  Contact  Process  of  "Manufacturing  Sulphuric  Acid. 

Richard  Lucas  ( Zeit .  Elektrochem .,  1905,  11,  457 — 461). — Bodlander 
and  Koppen  (Abstr.,  1903,  ii,  639)  studied  the  equilibrium  between 
sulphur  dioxide  and  oxygen  by  the  manometric  method  ;  the  author 
(this  voh,  ii,  396),  having  found  that  pure  platinum  does  not  absorb 
oxygen,  has  completed  the  work  by  making  measurements  at  tempera¬ 
tures  above  600°.  His  results  are  summarised  in  the  following  table, 
in  which  A— [S02]2[02]/[S03]2. 


Temperature. 

500° 

600 

700 

800 


K. 

0-1646  x  10~5 
0-2720  x  10~4 
0-2525  x  10-3 
0-1548  x  10'2 

T.  E. 


Colloidalising  Action  of  Caoutchouc  on  Selenium.  Rudolf 
Ditmar  ( Chem .  Centr .,  1905,  ii,  741  ;  from  Sitzungsber.  AkacL.  Wiss. 
Wien,  1905). — When  a  solution  of  isinglass  to  which  a  few  drops  of 
gold  chloride  solution  have  been  added  is  warmed,  a  blood-red  colora¬ 
tion  makes  its  appearance.  On  addition  of  a  larger  quantity  of  gold 
chloride,  the  solution  assumes  a  violet  and  then  a  black  colour.  When 
finely-divided  metallic  gold  is  used  instead  of  the  chloride,  the  gold 
does  not  assume  the  colloidal  form.  On  the  other  hand,  caoutchouc 
mixed  and  warmed  with  finely-divided  black,  amorphous  selenium 
assumes  the  dark  red  colour  of  colloidal  selenium.  This  is  the  first 
observed  case  of  the  direct  transmission  of  the  colloidal  condition  to 
an  element  under  the  contact  influence  of  a  colloid.  The  observation 
supports  the  view  that  the  sulphur  in  vulcanised  caoutchouc  is  present 
in  the  colloidal  form.  Attempts  to  vulcanise  caoutchouc  with  selenium 
were  unsuccessful.  H.  M.  D. 

Chemistry  of  the  Tellurates.  Edgar  Burton  Hutchins,  jun. 
(J.  Amer.  Chem.  Soc .,  1905,  27,  1157 — 1183). — When  silver  oxide  is 
treated  with  slight  excess  of  a  solution  of  telluric  acid,  silver  tellurate, 
Ag2Te04,2H20,  is  obtained  as  a  heavy,  granular  powder  which  differs 
in  physical  properties  from  the  compound  described  by  Berzelius 
(Ann.  Phys.  Chem.,  1834,  [ii],  32,  577).  This  salt  can  be  obtained 
in  a  crystalline  form  by  the  slow  evaporation  of  a  mixture  of  silver 
acetate  and  telluric  acid  solutions  or  by  the  action  of  silver  nitrate  on 
a  concentrated  solution  of  potassium  tellurate  containing  a  little  free 
acetic  acid.  The  crystals  belong  to  the  orthorhombic  system  [a\b\c~ 
0'722:1  :  2T07]*  AVhen  this  salt  is  left  in  contact  with  a  solution  of 
a  silver  salt,  the  basic  tellurate,  3Ag20,2Te03,3H20,  is  obtained  in 
the  form  of  red  crystals. 

The  crystalline  compound  described  by  Oppenheim  (J.  pr.  Chem., 
1857,  71,  266)  as  a  double  salt  of  silver  nitrate  and  tellurate  is  the 
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salt  Ag2Te04,2H20.  The  acid  tellurates  of  silver  described  by 
Berzelius  ( loc .  cit.)  could  not  be  obtained.  In  addition  to  the  basic 
tellurates  of  silver,  3Ag20,2Te03  and  3Ag20,Te03,  described  by 
Berzelius,  another  compound ,  3Ag20,2re03,3H20,  has  been  isolated, 
which  crystallises  in  red,  transparent,  monoclinic  prisms. 

Crystalline  potassium  tellurate,  K2Te04,5H20,  cannot  be  obtained 
by  treating  potassium  carbonate  with  telluric  acid,  as  stated  by 
Berzelius  (loc.  cit.),  since  telluric  acid  is  unable  to  replace  the  whole 
of  the  carbonic  acid  in  an  equivalent  quantity  of  potassium  carbonate. 
The  crystals  can,  however,  be  obtained  by  the  slow  evaporation  of  a 
solution  of  the  salt  prepared  from  potassium  hydroxide  and  telluric 
acid  or  of  the  solution  formed  by  the  interaction  of  silver  tellurate 
and  potassium  bromide.  The  existence  of  the  salt  K2Te04,2H20, 
described  by  Retgers  (Abstr.,  1893,  ii,  161),  is  confirmed.  The  acid 
potassium  tellurates,  KHTe04  and  K20,4Te03,  described  by  Berzelius 
(loc.  cit.),  crystallise  as  K20,2Te03,4H20  and  K20,4Te03,4H20  re¬ 
spectively.  When  a  solution  of  potassium  carbonate  (1  mol.)  is 
added  to  a  solution  of  telluric  acid  (4  mols.)  and  the  mixture  is 
evaporated,  the  salt  Ko0,3Te0s,5Ho0  is  obtained  as  a  white,  granular 
precipitate. 

When  mercurous  tellurate  (Berzelius,  loc.  cit.)  or  mercurous  nitrate 
is  treated  with  a  cold  concentrated  solution  of  telluric  acid,  mercurous 
hydrogen  tellurate ,  HgHTe04,3H20,  is  obtained,  which  forms  triclinic 
crystals.  Two  mercuric  tellurates ,  Hg3Te06  and  HgTe04,2H20,  have 
been  prepared  ;  the  former  is  obtained  in  amber-coloured  crystals  of 
the  cubic  system,  whilst  the  latter  is  white  and  crystallises  in 
the  rhombic  system ;  an  amorphous  mercuric  tellurate ,  HgTe04,  is 
described,  which  is  obtained  as  a  light  yellow  powder. 

The  compound  obtained  by  the  action  of  potassium  tellurate  on 
copper  nitrate  is  not  copper  tellurate,  CuTe04,  as  stated  by  Berzelius, 
but  is  the  orthotellur  ate,  Cu3Te06.  The  corresponding  zinc  salt, 
Zn3Te06,  is  also  described.  Attempts  were  made  to  prepare  a  gold 
tellurate,  but  without  success. 

Hot  concentrated  solutions  of  telluric  acid  attack  mercury,  silver, 
lead,  tin,  arsenic,  antimony,  bismuth,  nickel,  zinc,  aluminium,  and 
cadmium. 

There  are  no  well  authenticated  cases  of  isomorphism  between 
sulphates  and  tellurates  or  between  selenates  and  tellurates.  E.  G. 

Determination  of  the  Atomic  Weight  of  Nitrogen ;  Gravi¬ 
metric  Analysis  of  Nitrous  Oxide.  Philippe  A.  Guye  and 
Stefan  Bogdan  (J.  Chim.  Phys.,  1905,  3,  537 — 561). — A  more 
detailed  account  of  work  already  published  (Abstr.,  1904,  ii,  575;  see 
also  Abstr.,  1904,  ii,  475,  812  ;  this  vol.,  ii,  506).  L.  M.  J. 

Preparation  of  Oxides  of  Nitrogen  by  High  Tension  Dis¬ 
charges  in  Air.  Otto  Scheuer  (Zeit.  Elektrochem .,  1905,  11, 
565—580). — An  arc  discharge  between  metal  poles  is  used,  the  current 
being  furnished  either  by  a  Ruhinkorff  coil  or  by  a  step-up  transformer. 
A  large  number  of  different  forms  of  electrode  is  described.  The 
general  results  are  that  in  order  to  obtain  good  yields  the  air  must 
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pass  through  the  flame  and  be  at  once  cooled  and  removed  ■  the  shape, 
size,  and  arrangement  of  the  apparatus  is  of  the  greatest  importance. 
The  kind  of  current  used  (pressure,  strength  of  current,  and  frequency) 
is  important ;  a  large  current  is  unfavourable.  The  material  of  the 
electrodes  is  of  little  importance.  Ammonia  is  formed  in  addition  to 
the  oxides  of  nitrogen  when  moist  air  is  employed.  T.  E. 

Electrolytic  Preparation  of  Nitrite  from  Nitrate,  especially 
at  Silver  Cathodes.  Erich  Muller  and  Fritz  Spitzer  (Zeit. 
Elehtrochem .,  1905,  11,  509 — 515). — In  continuation  of  the  experi¬ 
ments  of  Miiller  and  Weber  (Abstr.,  1904,  ii,  116)  it  is  shown  that 
cathodes  of  silver  behave  in  very  much  the  same  way  as  those  of 
copper.  The  difference  between  the  potentials  of  cathodes  of  spongy 
silver  in  solutions  of  alkali  nitrate  and  nitrite  is,  however,  much 
greater  than  is  the  case  with  copper,  and  it  is  therefore  possible  by 
means  of  a  silver  cathode  to  reduce  the  nitrate  to  nitrite  much  more 
completely  before  any  considerable  formation  of  ammonia  takes  place. 
Gold  is  quite  unsuitable,  the  potential  of  a  gold  cathode  being  almost 
the  same  in  a  solution  of  nitrate  as  in  a  solution  of  nitrite.  T.  E. 

Phosphorus  Pentasulphide.  Alfred  Stock  and  Kurt  Thiel 
(. Ber.y  1905,  38,  2719 — 2730).' — -Phosphorus  pentasulphide,  prepared 
by  heating  at  120 — 130°  for  12  hours  a  solution  of  yellow  phosphorus 
and  sulphur  in  carbon  disulphide  containing  a  trace  of  iodine,  has  the 
appearance  of  flowers  of  sulphur  and  melts  at  275 — 276°.  Phosphorus 
pentasulphide  exists  in  at  least  two  modifications  ;  the  ordinary  form 
has  the  melting  point  quoted  and  differs  from  the  others  in  its  more 
sparing  solubility  in  carbon  disulphide.  The  two  forms  cannot  be 
separated  by  fractional  crystallisation  from  carbon  disulphide.  The 
form  which  is  more  readily  soluble  in  carbon  disulphide  does  not 
exhibit  a  sharp  melting  point.  Ebullioscopic  determinations  of  the 
molecular  weight  of  the  ordinary  form  in  carbon  disulphide  shows  it 
to  have  the  formula  P4S10.  When  similar  determinations  are  made 
with  the  form  which  is  more  readily  soluble  in  carbon  disulphide, 
the  values  do  not  agree  with  the  formula  P4S]0,  the  molecular  weight 
being  smaller  than  that  in  accordance  with  this  formula ;  the  product 
is  probably  a  mixture.  A.  McK. 

Constituents  of  Manchester  Soot.  Edmund  Knecht  {Mem. 
Manchester  Phil.  Soc.,  1905,  49,  xiv,  1 — 10). — All  the  samples  ex¬ 
amined  showed  a  strongly  acid  reaction  due  to  presence  of  free 
sulphuric  acid,  which  amounted  to  about  1  per  cent,  on  the  average. 
The  methods  of  examination  consisted  in  extracting  with  water, 
boiling  dilute  sulphuric  acid,  sodium  hydroxide,  and  with  benzene. 
The  amounts  of  constituents  estimated  directly  are : 

Ammonium  sulphate .  10 '7  per  cent. 

Mineral  matter  (ash) .  19 ’6  ,, 

Acid  constituents  . .  10'9  ,, 

Benzene  extract  (hydrocarbons)  .  13*0  „ 

Difference  (carbon  Vj .  45'8  ,, 
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A  sample  of  London  soot  was  found  to  contain  considerably  less 
extractive  matter,  the  benzene  extract  only  amounting  to  1‘3  per  cent. 
A  sample  from  Prague,  produced  by  the  incomplete  combustion  of 
lignite  coal,  gave  an  aqueous  extract  neutral  to  litmus ;  the  acid  con¬ 
stituents  amounted  to  2  per  cent,  and  the  benzene  extract  was  as  low 
as  0*2  per  cent.  H.  M.  D. 

Action  of  Sulphur  on  Carbon  Tetrabromide.  A.  von  Bartal 
(j Ber.,  1905,  38,  3067 — 3071). — When  carbon  tetrabromide  and  flowers 
of  sulphur  are  heated  together,  a  liquid  distils  over  when  the  bath  is 
at  180 — 495°,  and  an  indigo-blue  residue  consisting  of  the  compound 
C9Br4S4,  previously  described  by  Hell  and  Urech  (Abstr.,  1883,  907), 
together  with  free  carbon,  is  left  in  the  flask.  The  blue  compound  is 
purified  by  extraction  with  ether,  alcohol,  and  carbon  disulphide  and 
subsequent  solution  in  phenol  and  precipitation  with  alcohol.  The 
yield  is  only  1*5 — 2  grams  per  100  of  tetrabromide. 

The  distillate  contains  carbon  disulphide,  bromine,  and  Hell  and 
UreclTs  carbothiohexabromide,  C2BrGS3.  Sulphur  bromide  is  also 
probably  formed.  J.  J.  S. 

New  Method  of  Preparation  of  Neon,  Krypton,  and  Xenon. 

Siegfried  Valentiner  and  R.  Schmidt  ( Sitzungsber .  K.  Akad.  Wiss, 
Berlin ,  1905,  38,  816 — 820). — The  apparatus  consists  of  a  cylindrical 
tube  of  100  c.c.  capacity,  the  volume  of  which  can  be  altered  by 
admitting  mercury  from  below  ;  it  is  connected  by  means  of  capillary 
tubes  provided  with  stopcocks  with  (a)  a  small  reservoir  containing 
cocoanut  charcoal,  ( b )  a  vessel  in  which  the  neon  is  to  be  collected, 
(c)  a  pipette  containing  argon  free  from  chemically  active  gases,  and 
(< d )  the  mercury  pump.  The  inert  gaseous  mixture  is  admitted  into 
the  apparatus  and  the  charcoal  reservoir  cooled  in  liquid  air.  After 
10 — 15  minutes,  the  stopcock  on  the  tube  leading  to  the  charcoal 
reservoir  is  closed,  and,  by  allowing  mercury  to  enter  the  cylindrical 
tube,  the  unabsorbed  neon  is  forced  into  the  reservoir.  The  neon 
can  be  freed  from  helium  by  bringing  the  gas  into  contact  with  fresh 
charcoal  cooled  in  liquid  air  and  pumping  off  the  gas  which  rerdains 
unabsorbed.  The  gas  which  escapes  from  the  charcoal  when  the 
reservoir  is  allowed  to  return  to  the  ordinary  temperature  is  pure 
neon. 

For  the  separation  of  krypton  and  neon,  the  apparatus  is  provided 
with  two  charcoal  tubes,  one  of  which  is  cooled  to  —  120°  after  the 
inert  gaseous  mixture  has  been  introduced  into  the  apparatus.  The 
whole  of  the  krypton  and  xenon  and  some  argon  are  absorbed,  but  the 
latter  is  completely  removed  when  connection  is  established  with  the 
second  reservoir  cooled  in  liquid  air.  On  allowing  the  temperature  to 
rise  from  —120°  to  —80°,  pure  krypton  is  evolved.  At  —15 — 0°, 
xenon  mixed  with  some  kryptofa  escapes.  To  remove  the  krypton 
from  this  mixture,  it  is  first  absorbed  by  charcoal  cooled  in  liquid  air. 
Connection  having  been  made  with  the  second  charcoal  reservoir 
cooled  to  — 180°,  the  greater  portion  of  the  absorbed  gas  is  re¬ 
moved  by  warming  the  first  reservoir  to  20°.  The  remaining  gas, 
which  escapes  on  heating  gently  with  the  free  flame,  consists  of  pure 
xenon.  H.  M.  D. 
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Action  of  Weak  Acids  on  Metallic  Chlorides.  Alfred 
Beneath  (J.  pr.  Ghem .,  1905,  [ ii  ],  72,  238 — 243). — The  author  has 
investigated  the  composition  of  the  salts  obtained  on  treating  chlorides 
of  the  alkali  metals  and  of  the  alkaline  earths  with  sulphuric,  oxalic, 
tartaric,  and  phosphoric  acids.  The  products  obtained  from  the  inter¬ 
action  in  aqueous  solution  are  not  necessarily  the  same  as  those  from 
alcoholic  solution.  As  a  rule,  the  less  soluble  salt  is  precipitated,  but 
if  this  is  the  salt  of  the  weaker  acid,  unless  its  solubility  is  extremely 
small,  its  precipitation  may  be  prevented  in  aqueous  solution  by  the 
solvent  action  of  the  stronger  acid.  In  alcoholic  solution,  the  differ¬ 
ences  between  the  extents  to  which  the  different  acids  are  dissociated 
are  much  smaller  than  in  aqueous  solution,  the  solvent  power  of  the 
stronger  acid  is  diminished  greatly,  and  the  salts  are  precipitated 
strictly  according  to  their  solubilities  (compare  also  this  vol.,  i,  734). 

G.  Y. 

Complex  Compounds  of  Carbonic  Acid  with  Heavy  Metals. 

Robert  Luther  and  B.  Krsnjavi  (Zeit.  anorg.  Ghem.,  1905,  46, 
170 — 173). — A  large  number  of  heavy  metals  fornr  complex  anions  with 
alkali  hydrogen  carbonates.  The  compounds  formed  have  been  long 
known  as  “  double  compounds  ”  and  are  formed  by  treating  the 
hydroxide  or  carbonate  of  the  metal  with  alkali  hydrogen  carbonate  or 
by  adding  an  excess  of  alkali  hydrogen  carbonate  to  the  solution  of  the 
metallic  salt.  The  precipitate  at  first  formed  dissolves  in  excess  of 
the  precipitant,  and  from  this  fact  alone  it  might  have  been  inferred 
that  there  is  formation  of  complex  undissociated  salts. 

The  intensely  coloured  solutions  of  the  carbonate  derivatives  of 
bivalent  copper,  ferric  iron,  and  uranyl  diffuse  through  parchment  and 
are  therefore  not  colloidal ;  the  metal  always  migrates  to  the  anode. 

Preliminary  measurements  of  E.M.F .  show  that  the  copper  complex 
probably  consists  of  one  cupric  ion  and  two  HC03  ions. 

In  addition  to  the  above  metals,  magnesium,  chromium,  cobalt,  and 
nickel  appear  to  some  extent  to  yield  complex  anions  with  alkali 
hydrogen  carbonates  (compare  W.  C.  Reynolds,  Trans.,  1898,  73,  262). 

D.  H.  J. 

Electrolysis  of  the  Fused  Nitrates  of  Potassium,  Sodium, 
and  Lithium.  Alexis  Bogorodsky  {J.  Russ.  Rhys.  Ghem.  Soc .,  1905, 
37,  703 — 759). — The  author  has  determined  the  products  formed 
during  the  electrolysis  under  different  voltages  of  the  fused  nitrates  of 
potassium,  sodium,  and  lithium  at  temperatures  near  their  solidification 
points,  the  cathodes  used  being  of  aluminium  and  graphite  and  the 
anodes  of  platinum.  The  anode  gases  consist  entirely  of  oxygen  and 
nitrogen  peroxide,  and  the  solid  products  are  mixtures  of  the  oxides 
and  nitrites  of  the  metals.  When  potassium  nitrate  or  sodium  nitrate 
is  electrolysed  at  a  voltage  varying  between  5  and  35,  the  fused  salt 
around  the  cathode  turns  yellow  or  orange-red,  a  yellow  precipitate 
which  is  formed  dissolving  in  the  fused  salt.  This  colour  is  supposed 
by  the  author  to  be  due  to  the  formation  of  higher  peroxides  of  the 
metals.  With  fused  lithium  nitrate,  the  orange-red  colour  appears  at 
the  anode,  and,  if  the  E.M.F.  exceeds  6  volts,  metallic  lithium  is 
deposited  on  the  cathode.  The  gas  evolved  at  the  anode  is  a  mixture 
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of  1  mol.  of  oxygen  with  2  mols.  of  nitrogen  peroxide  (02  +  2N02),  but 
the  ratio  of  alkali  oxide  to  alkali  nitrite  in  the  liquid  surrounding  the 
cathode  varies  with  the  cathode  material,  as  shown  in  the  following 
table  : 

K20  :  KN02.  Na20  :  NaNOa.  Li20  :  LiN02. 

Graphite  cathode .  1:2  1:1*6  1:1 

Aluminium  cathode  ...  1:1  1  :  0*8  1  : 1 

From  these  ratios  the  author  concludes  that  when  a  graphite 
cathode  is  used  the  lithium  separated  at  the  cathode  is  oxidised  to 
Li20,  whilst  with  potassium  the  oxidation  proceeds  as  far  as  the 
formation  of  KO,  which  then  undergoes  further  change  : 

KN03  +  K  =  KN02  +  K0; 

4KN02  +  4KO  +  C  -  4KN02  +  K20  +  K2C03. 

With  aluminium  cathodes,  only  the  first  of  these  changes  occurs. 
Sodium  nitrate  occupies  a  position  intermediate  between  those  of  the 
other  two  nitrates.  T.  H.  P 

Decomposition  and  Preservation  of  Sodium  Hyposulphite 
as  Anhydrous  Powder  and  in  Aqueous  Solution.  Auguste 
Lumi^re,  Louis  Lumieee,  and  Alphonse  Seyewetz  {Bull.  Soc.  chim ., 
1905,  [iii],  33,  931 — 944.  Compare  Bernthsen,  this  vol.,  ii,  240. 
Bazlen,  ibid.). — When  exposed  in  a  thin  layer  to  the  action  of  moist 
air,  powdered  anhydrous  sodium  hyposulphite  is  completely  decomposed 
in  seven  days,  but  is  practically  stable  in  a  closed  vessel  or  in  dry  air, 
the  slow  changes  observed,  10  and  4  per  cent,  loss  of  sodium  hypo¬ 
sulphite  respectively  in  two  months,  being  due  to  admission  of  moisture 
in  removing  the  daily  samples. 

Solutions  of  sodium  hyposulphite  in  boiled  distilled  water  in  closed 
vessels  decompose  at  rates  varying  with  the  concentration  ;  25,  10,  and 
3  per  cent,  solutions  are  decomposed  in  three,  eleven,  and  thirty-seven 
days  respectively.  The  rate  of  change  is  accelerated  by  rise  of  tem¬ 
perature  or  by  exposure  of  the  solution  to  the  air ;  in  the  latter  case, 
the  relative  stabilities  are  reversed,  a  3  per  cent,  solution  decomposing 
entirely  in  one,  a  20  per  cent,  solution  in  two  days. 

Chloral  and  quinol,  the  latter  when  present  in  such  small  quantities 
as  are  found  to  protect  sodium  sulphite  from  oxidation,  have  no  influence 
on  the  stability  of  sodium  hyposulphite  solutions.  The  influence  of 
some  alkaline  substances,  aldehydes,  and  other  substances  used  in 
photographic  developers  on  a  3  per  cent,  solution  of  sodium  hypo¬ 
sulphite  is  exemplified  in  the  following  table  (p.  707).  The  figures  in 
brackets  after  the  number  of  days  are  the  percentages  of  hyposulphite 
unchanged  at  the  end  of  the  experiment ;  in  other  cases,  decomposition 
is  complete  at  the  end  of  the  number  of  days  given. 

The  decomposition  of  sodium  hyposulphite  takes  place  according  to 
the  equations  :  31Sra2S204  ~  2Na2S203  +  Na2S2O0  ;  Isra2S204  +  O  —  Na2S03 
+  S02,  sodium  hydrogen  sulphite  being  formed  in  aqueous  solution. 
The  chief  product  of  the  reaction  is  the  sulphite. 
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Grams 

Grams 

per  litre 

No.  of 

per  litre 

No.  of 

Substance  added. 

added. 

days. 

Substance  added,  added. 

days. 

NaOH  . 

10—100 

5 

Sodium  silicate 

NaoC03  . 

2 

4 

(syrup)  25 

5 

M  . 

100 

11 

„  100 

23  (0-9) 

K2C03  . 

5—200 

8 

Acetaldehyde  (c.c.)  30 

28  (5*9) 

(c.c. )  ....  .... 

10—200 

4 

„  „  100 

21 

Trisodunn  phos- 

Formaldehyde  ,,  50 

28  (14*9) 

phate  ... 

5 

3 

„  200 

28  (8T ) 

15  5  5 

50 

6 

Trioxymethylene  + 

5  7  5  ? 

100 

24 

Na2S03  10  +  1 

28  (26*5) 

Acetone  +  NaoS03 . 

5  +  15 

5 

,,  „  50  +  3 

28  (24*4) 

51  55 

20  +  60 

7 

Ilexamethylene- 

?  J  J  ? 

40  +  120 

4 

tetramine  .  100 

28  (17*5) 

Aniline  . 

100 

4 

Benzaldehyde .  25 

4 

Methylamine  . 

10 

4  (0-9) 

,,  .  50 

19 

Sodium  hydrogen 

Acetone  .  50 

2 

phosphate 

50 

5 

.  100 

5 

55  5 

100 

i 

.  200 

6 

G.  Y. 

Rubidium  Fluorides.  Hans  Eggeling  and  Julius  Meyer  ( Zeit . 
anorg .  Chem.,  1905,  46,  174 — 176). — Rubidium  fluoride ,  RbF,  forms  a 
crystalline  mass,  very  soluble  in  water  ;  freezing-point  measurements 
prove  it  to  be  unimoleeular  and  almost  completely  dissociated.  It 
forms  many  double  salts.  Rubidium  silicofluori.de,  Rb2SiFG,  is  a  heavy, 
white  powder  insoluble  in  water.  Hydrogen  rubidium  difluoride , 
HRbF2,  is  a  crystalline,  very  hygroscopic  mass  ;  the  aqueous  solution 
probably  contains  the  ions  Rb'  and  HF2'.  Fairly  stable  salts  of  the 
formulse  H2RbF3  and  H3RbF4  also  exist.  D.  H.  J. 

Preparation  of  Ammonium  Dichromate.  R.  Segalle  (Chem. 
Centr.,  1905,  ii,  444 — 445;  from  41  Jahresb.  d .  gr .  or.  Oberrealschule 
Czernowitz ,  1904 — 1905). — Potassium  or  sodium  dichromate  (1  mol.)  is 
heated  in  aqueous  solution  with  ammonium  chloride  (2  mols.)  until  the 
liquid  assumes  a  deep  garnet-red  colour.  After  evaporating  to  half  its 
bulk,  the  solution  deposits  in  one  or  two  days  deep  garnet-red,  needle- 
shaped  crystals  of  ammonium  dichromate,  which  at  a  red  heat  burst 
into  flame  with  evolution  of  ammonia  and  water  vapour.  Ammonium 
dichromate,  which  is  very  soluble  in  water,  may  be  separated  from 
potassium  dichromate  and  ammonium  chloride  by  precipitating  it 
from  solution  by  means  of  alcohol,  but  some  of  it  is  reduced  in  the 
process. 

[With  Langer.] — Reichard’s  method  of  estimating  chromic  acid  by 
means  of  arsenious  oxide  (compare  Abstr.,  1900,  ii,  691)  is  modified  by 
reducing  the  ammonium  dichromate  in  concentrated  acid  solution  in 
the  cold,  diluting  with  water,  adding  excess  of  sodium  hydrogen 
carbonate,  and  titrating  back  with  iodine,  keeping  a  stream  of  carbon 
dioxide  bubbling  through  the  solution.  P.  H. 

Action  of  Silver  Nitrate  and  Thallous  Nitrate  on  Certain 
Natural  Silicates.  George  Steiger  (Bull.  U.S .  Geol.  Surv .,  1905, 
No.  262,  75 — 90) ;  Frank  W.  Clarke  (Zeit.  anorg.  Chem.,  1905,  46, 
197 — 207). — -Clarke  and  Steiger  (Abstr.,  1903,  ii,  380)  have  shown 
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that  the  alkali  and  alkaline  earth  metals  of  many  minerals  may  be 
replaced  by  ammonium,  and  Steiger  (Abstr.,  1902,  ii,  561)  has 
obtained  silver  derivatives  of  analcite  and  chabazite.  In  the 
experiments  now  described,  the  finely-powdered  minerals  were 
mixed  with  various  amounts  of  silver  nitrate  or  thallous  nitrate  and 
heated  in  sealed  tubes  at  temperatures  somewhat  above  the  melting 
points  of  the  nitrates ;  the  fused  masses  were  extracted  with  water 
and  the  residues  analysed.  The  products  obtained  are  crystalline,  and 
contain  heavy  metals  in  p^ice  of  the  alkali  or  alkaline  earth  metals 
of  the  original  minerals. 

Analcite  (NaAlSi206,H20)  yields  the  product  AgAlSi206,H20, 
which  is  snow-white  and  optically  isotropic  like  the  original  mineral. 
This  silver-analcite  is  decomposed  by  nitric  acid,  but  not  by  sodium 
carbonate  solution ;  when  digested  with  sodium  thiosulphate  solu¬ 
tion,  it  is  reconverted  into  the  original  sodium  compound.  The 
thallium  derivative  of  both  analcite  and  leucite  (KAlSi206)  ap¬ 
proximates  to  TlAlSi20G  in  composition.  Analcite,  when  heated  in  a 
sealed  tube  with  a  lead  nitrate  solution,  has  part  of  the  sodium 
replaced  by  lead. 

Similar  results  were  obtained  with  several  other  zeolites  (thomsonite, 
chabazite,  stilbite,  natrolite,  scolecite,  and  mesolite),  the  replacement  of 
the  alkali  or  alkaline  earth  metal  by  heavy  metals  being  more  or  less 
complete  in  each  case.  Pectolite  is  attacked  by  silver  nitrate,  but  the 
product  is  not  simple  in  composition  ;  elseolite  and  segirite  are  only 
slightly  acted  on.  L.  J.  S. 


Preparation  of  Metallic  Calcium  in  the  Laboratory.  Paul 
Wohler  ( Zeit .  Elehtrochem.,  1905,  11,  612 — 618). — Calcium  chloride 
(100  parts)  and  calcium  fluoride  (17  parts)  are  fused  together  in  an 
iron  crucible  20  cm.  wide  and  11  cm.  deep.  An  anode  of  graphite  or 
amorphous  carbon  and  a  cathode  of  iron  rod,  8  mm.  in  diameter,  are 
used.  The  distance  between  the  electrodes  should  be  less  than  their 
distance  from  the  wall  of  the  crucible,  otherwise  the  latter  acts  as  an 
intermediate  conductor  and  is  perforated  by  the  action  of  the  chlorine 
at  the  place  where  it  acts  as  anode,  and  gives  rise  to  the  formation  of 
a  calcium-iron  alloy  at  the  place  where  it  acts  as  cathode.  The 
temperature  of  the  electrolyte  must  lie  between  its  own  melting  point 
(660°)  and  that  of  calcium  (800°).  It  deteriorates  in  time,  becoming 
viscid,  probably  owing  to  the  formation  of  hydrated  oxychloride ; 
hydrogen  is  then  liberated  at  the  cathode  and  the  yield  decreases.  The 
cathodic  current  density  may  vary  from  50  to  250  amperes  per  sq. 
cm.  The  anodic  current  density  should  not  exceed  about  5 ’6  amperes 
per  sq.  cm.  Chlorine  is  not  liberated  during  the  electrolysis  ;  the 
author  supposes  that  it  combines  with  the  carbon  of  the  anode.  The 
cathode  touches  the  surface  of  the  electrolyte  and  is  raised  as  the 
calcium  forms,  so  that  a  stick  of  solid  metal  is  produced.  With  a 
current  of  40  amperes,  from  33  to  38  volts  are  required.  The  current 
efficiency  is  over  80  per  cent.  The  metal  contained  a  minute  trace  of 
iron,  but  was  otherwise  pure  ;  its  specific  gravity  was  1*51. 

T.  E. 
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Solubilities  in  Mixed  Solvents.  III.  Solubility  of  Calcium 
Hydroxide  in  Aqueous  Glycerol.  Walter  Rerz  and  M.  Knock 
(Zeit.  anorg.  Chem .,  1905,  46,  193 — 196.  Compare  Abstr.,  1904,  ii, 
709  ;  this  vol.,  ii,  510). — The  solubility  of  calcium  hydroxide  in  aqueous 
glycerol  increases  rapidly  with  increasing  percentage  of  glycerol.  It 
is  suggested  that  for  the  authors’  experiments  on  solubilities  in  mixed 
solvents  the  expression  (S+  A)W/(S  +  A  +  W)  has  a  constant  value, 
where  S  is  the  number  of  grams  of  substance  in  100  c.c,  of  solution, 
A  the  corresponding  quantity  of  acetone  or  glycerol,  and  W  the 
quantity  of  water,  but  the  experimental  material  is  not  yet  sufficient 
to  establish  the  constancy.  D.  H.  J. 

Compounds  of  Haloid  Salts  of  Metals  with  Hydroxylamine. 

G.  JST.  Antonoff  ( J ’  Russ.  Phys .  Chem.  /Soc.,  1905,  37,  476 — 483). — 
The  author  has  prepared  and  analysed  the  following  double  salts,  which 
were  obtained  crystalline  by  deposition  from  aqueous  alcoholic 
solution  :  MgCL,2NH2*0H,2H20  ;  2CaCl2,3NH2’0H,6H20  ; 

2CaCl2,5NH2*0H,4H20  ; 

CaCl2,2NH2-0H,2H20  ;  CaCl2,2NH2*0H,H20  ;  CaCl2,2NH2-OH  ; 

4CaCl2,NH2-OH,20H2O  ; 

2 SrCl2, 5NH2  •  O  H,  2  H20  ;  2SrCl2,9NBv0H,3HCl,Ho0  ; 

BaCl2,N  H2'0H,2H20. 

Aqueous  solutions  saturated  at  20°  contain  :  about  1  per  cent,  of 
ZnCl2,2NH2’OH ;  about  1  per  cent,  of  CdCl2,2NH2’OH  ;  44*4  per 
cent,  of  MgCl2,2NH./0H,2H.,0  or  56*6  per  cent,  of 

CaCl2,2NH2*0H,H20.  T.  H.  P. 

“  Setting ”  and  “Hardening”  of  Cement.  Eduard  Jordis 
(Bull.  Soc.  chim.,  1905,  [iii],  33,  1029 — 1032). — The  present  position 
of  the  chemistry  of  this  subject  is  discussed ;  the  conclusions  are 
indicated  which  may  legitimately  be  drawn  from  the  facts  so  far 
established  experimentally,  and  it  is  pointed  out  that  the  principal 
problems  have  only  been  solved  approximately.  T.  A.  H. 

Changes  of  Colour  caused  by  the  Action  of  Certain  Bays 
on  Glass.  Charles  E.  Bueger  (J.  Amer.  Chem .  Soc.,  1905,  27, 
1206.  Compare  Avery,  this  vol.,  ii,  589). — Colourless  glass  which  is 
allowed  to  remain  for  some  years  exposed  to  the  sun’s  rays  in  the 
northern  part  of  the  Butte  District,  Montana,  U.S.A.,  becomes  violet. 
This  district  contains  large  ore  deposits,  in  which  manganese  dioxide 
is  a  prominent  constituent.  It  is  suggested  that  the  colour  may 
possibly  be  due  to  the  proximity  of  the  manganese  ore,  but  is  more 
probably  due  to  manganese  originally  present  in  the  glass.  In  any 
case,  it  is  proved  that  the  production  of  this  violet  coloration  is  not 
confined  to  the  tropics.  E.  G. 

Physical  Properties  of  Glass  as  Functions  of  the  Chemical 
Composition.  Eberhard  Zschimmer  (Zeit.  Elektrochem 1905,  11, 
629 — 638). — A  resume  of  the  lesearches  which  have  been  made  at  the 
glass-works  of  Messrs.  Schott,  in  Jena.  The  greater  part  of  the 
results  has  been  published  already.  From  unpublished  experiments 
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of  Schott  and  Abbe,  it  is  shown  that  the  addition  of  the  oxides  of 
lithium,  zinc,  barium,  or  lead  to  boron  trioxide  glass  increases  the 
refractive  index.  The  increase  is  not  proportional  to  the  quantities 
added,  the  ratio  decreasing  for  the  first  two  oxides  and  increasing  for 
the  last  two  as  the  quantity  added  increases.  The  same  behaviour  is 
observed  when  the  oxides  of  sodium,  zinc,  barium,  or  lead  are 
added  to  quartz  glass.  The  oxide  with  the  greater  molecular  weight 
gives  the  greater  increase  in  refractive  index.  The  addition  of  boron 
trioxide  to  a  potassium  silicate  glass  first  increases  the  refractive 
index  and  then  diminishes  it.  The  author’s  own  experiments  on  the 
hygroscopic  qualities  of  glass  show  that  all  glasses  which  contain 
alkalis  absorb  water  from  steam  at  about  80° ;  lime,  zinc  oxide, 
baryta,  and  especially  boron  trioxide  diminish  the  tendency  to  absorb 
water.  T.  E. 

Atomic  Weights  of  Carbon  and  G-lucinum.  Charles  L. 
Parsons  (J.  Amer.  Chem.  Soc .,  1905,  27,  1204  — 1206  ;  Zeit.  anorg. 
C hem, ,  1905,  46,  215 — 216), — It  is  pointed  out  that  the  determina¬ 
tions  of  the  equivalent  of  glucinum  (Abstr.,  1904,  ii,  658)  having 
been  made  with  two  compounds  containing  the  same  elements,  the 
atomic  weight  of  glucinum  could,  from  the  data  obtained,  be  calculated 
independently  of  the  carbon,  and  that  the  atomic  weight  of  carbon 
could  also  be  obtained  independently  of  that  of  glucinum.  Cal¬ 
culating  by  means  of  simultaneous  equations,  the  atomic  weight  of 
glucinum  was  found  to  be  9T12  as  compared  with  9T 13  previously 
given,  whilst  the  atomic  weight  of  carbon  was  found  to  be  12*007. 

E.  G. 

Alloys  of  Magnesium  with  Tin  and  with  Lead.  Nicolai  S. 
Kurnakoff  and  N.  J.  Stepanoff  [Zeit.  anorg .  Chem .,  1905,  46, 
177 — 192). — A  complete  fusion  diagram  has  been  constructed  for  the 
alloys,  and  the  results  have  been  confirmed  by  a  microchemical  in¬ 
vestigation. 

Magnesium-tin  Alloys  (compare  Grube,  this  vol.,  ii,  636). — The 
fusion  curve  shows  eutectic  points  at  8*55  atomic  per  cent,  of 
magnesium  and  203*5°,  and  at  88  atomic  per  cent,  of  magnesium  and 
580°;  there  is  a  maximum  or  dystectic  point  at  795°,  showing  the 
formation  of  the  compound  Mg2Sn,  which  thus  has  a  melting  point 
above  that  of  magnesium  (650°).  Magnesium  stannide,  Mg2Sr),  forms 
crystalline  aggregates  which  show  well-marked  octahedral  cleavage,  so 
that  tin-magnesium  alloys  are  brittle  owing  to  its  presence.  Its 
sp.  gr.  is  3*591  at  20°/4°.  Its  hardness,  3*5,  is  greater  than  that  of 
the  constituents.  The  streak  is  grey.  The  atomic  lowering  of  the 
freezing  point  of  tin  by  magnesium  agrees  with  the  value  calculated 
from  van’t  Hoff’s  formula,  and  shows  the  absence  of  solid  solutions. 

Magnesium-lead  Alloys . — The  fusion  curve  shows  eutectic  points  at 
15*73  atomic  per  cent,  of  magnesium  and  253°,  and  at  80  atomic  per 
cent,  of  magnesium  and  475°  ;  there  is  a  dystectic  point  at  550°, 
marking  the  existence  of  the  compound  magnesium  plumbide,  Mg2Pb 
(compare  Grube,  this  vol.,  ii,  320).  D.  H.  J. 
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Relation  of  Lead  Iodide  to  Water  and  Oxygen.  M.  A. 

Schtscherbakoff  (J.  Russ.  Phys.  Chem.  Soc.,  1905,  37,  682 — 699). — 
The  electrochemical  investigation  of  fused  lead  iodide  by  Czepinski 
(Abstr.,  1899,  ii,  267),  Helfenstein  (Abstr.,  1900,  ii,  383),  Garrard 
(Abstr.,  1901,  ii,  54),  and  Auerbach  (Abstr.,  1901,  ii,  590)  shows  that 
this  salt  exhibits  abnormal  behaviour  as  regards  Faraday's  law,  and  as 
regards  the  relation  between  the  polarisation  E.M.F .  and  heat  of 
formation,  &c.  The  author  finds  that  these  abnormalities  are  due  to 
the  fact  that  fused  lead  iodide  absorbs  oxygen  from  the  air  forming 
an  oxyiodide,  the  amount  of  which  may  correspond  with  more  than 
30  per  cent,  of  the  iodide.  This  action  proceeds  with  increased 
rapidity  in  presence  of  metallic  lead.  When  heated  in  a  current  of 
steam,  lead  iodide  also  undergoes  change  according  to  the  equation 
Pbl2  +  H20  =  PbI‘0H  +  HI  ;  boiling  water  has  a  similar,  although 
slower,  action.  In  a  current  of  carbon  dioxide,  lead  iodide  is  stable 
and  can  be  sublimed  without  change.  T.  H.  P. 

Relation  of  Lead  Iodide  to  Water  and  Oxygen.  Alexis 
Bogorodsky  (J.  Russ.  Phys .  Chem.  Soc .,  1905,  37,  699 — 702.  Com¬ 
pare  preceding  abstract). — The  author  considers  the  formation  of 
insoluble  basic  compounds  by  hydrolytic  decomposition  of  salts  in 
solution  as  due  to  polymerisation  changes.  The  phenomenon  is  dis¬ 
cussed  in  reference  to  the  following  six  factors  :  (1)  the  affinity 
between  the  simple  molecules  of  the  dissolved  substance — its  tendency 
to  polymerise  ;  (2)  the  tendency  of  water  to  polymerise  ;  (3)  and  (4) 
the  affinity  between  the  two  products  of  hydrolysis  and  water;  (5) 
and  (6)  the  polymeric  force  of  the  hydrolytic  products.  T.  H.  P. 

A  New  Cause  of  Dissociation  of  Mercuric  Chloride*  Henri 
Yittenet  and  Chenu  (Bull.  Soc.  chim *,  1905,  [iii],  33,  944 — 945. 
Compare  this  vol.,  ii,  35). — It  is  shown  that  the  amount  of  precipitate 
obtained  on  adding  a  solution  of  mercuric  and  ammonium  chlorides  to 
various  natural  waters  is  in  each  case  proportional  to  the  temporary 
hardness  of  the  water,  and  that  no  precipitate  is  obtained  if  the  water 
is  boiled  before  addition  of  the  reagents.  G.  Y. 

Isolation  of  Terbium.  Georges  Urbain  (Compt.  rend.,  1905* 
141,  521 — 523)* — The  author  has  separated  7  grams  of  the  oxide  of 
the  rare  element  Zs  (compare  Lecoq  de  Boisbaudran,  Abstr.,  1896,  ii, 
249;  Demargay,  Abstr.,  1900,  ii,  656  ;  Urbain,  this  vol.,  ii,  35)  from 
all  traces  of  gadolinium  by  fractional  crystallisation  of  the  double 
nitrates  of  the  rare  earths  and  of  nickel,  and,  finally,  by  fractional 
precipitation  with  ammonia.  The  element  thus  isolated*  to  which  the 
name  terbium  should  be  restricted,  exhibits  an  absorption  band  A  =  488  ; 
a  solution  of  its  chloride  gives  the  beautiful  green  fluorescent  spectrum 
of  Lecoq  de  Boisbaudran’s  Z^  (compare  Abstr.,  1886,  666);  the  pure 
oxide  does  not  exhibit  phosphorescence,  but  when  mixed  with  gadolinium 
oxide  it  gives  the  green  phosphorescence  of  Crookes’  G  whilst  alumina 
containing  only  0*5  per  cent,  of  terbia  gives  a  magnificent  white  phos¬ 
phorescence.  The  atomic  weight  of  terbium,  determined  by  estimating 
the  water  in  the  hydrated  sulphate,  is  159’2  (0  =  16);  the  oxide  is 
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brown  or  black,  according  as  it  is  prepared  from  the  oxalate  or  sul¬ 
phate  by  calcination.  The  salts  of  terbium  are  colourless,  and  are 
slightly  more  soluble  than  the  corresponding  salts  of  gadolinium. 

M.  A.  W. 

Preparation  of  Metallic  Aluminium.  Heinrich  F.  D. 
Schwahn  (D.R.-P.  160286). — Aluminium  may  be  prepared  by  the 
action  of  reducing  gases  on  aluminium  sulphide.  A  more  convenient 
method  is  that  of  heating  porous  aluminium  sulphate  (prepared  by 
calcining  crystallised  aluminium  sulphate  with  a  little  sodium  chloride 
and  breaking  up  the  mass)  at  800 — 900°  in  a  stream  of  carbon  mon¬ 
oxide  or  other  reducing  gas  containing  5  per  cent,  of  carbon  disulphide. 
Porous  aluminium  oxide  or  a  mixture  of  aluminium  sulphate  with 
charcoal  may  be  employed  in  place  of  the  porous  sulphate.  A  vertical 
graphite  furnace  is  used.  C.  H.  D. 

Alloys  of  Copper  and  Aluminium.  L^on  Guillet  {Rev.  de 
Metallurgies  1905,  2,567 — 588). — The  freezing  point  curve  of  alloys  of 
copper  and  aluminium  shows  two  maxima  corresponding  with  the 
compounds  A1Cu3  and  Al2Cu  respectively.  The  existence  of  a  com¬ 
pound  AlCu  is  also  indicated.  The  micrographic  examination  of  the 
alloys  shows  seven  constituents,  a,  /?,  y,  8,  c,  rj,  and  II.  The  constituent 
a  is  a  solid  solution  of  aluminium  in  copper  containing  from  0  to  8 
per  cent,  of  aluminium.  The  constituents  /3  and  y  consist  chiefly  of  the 
compound  A1Cu3,  the  former  being  found  in  slowly  cooled  alloys  and 
the  latter  in  specimens  quenched  above  525°.  The  solid  solution  8  is 
intermediate  in  composition  between  A1Cu3  and  AlCu ;  €  seems  to  be 
pure  AlCu  and  rj  to  be  pure  Al2Cu.  II  is  either  pure  aluminium  or  a 
solid  solution  containing  a  very  small  percentage  of  copper.  The 
influence  of  quenching  from  different  temperatures  on  the  physical 
properties  and  micro-structure  is  described. 

Alloys  consisting  only  of  the  solution  a  (aluminium  bronzes)  are 
malleable  and  ductile  ;  the  presence  of  (3  causes  hardness  and  brittle¬ 
ness,  11  per  cent,  of  aluminium  being  the  limiting  composition  for 
industrially  valuable  alloys.  C.  H.  D. 

A  New  Isomeric  Modification  of  Aluminium  Hydroxide* 

Donato  Tommasi  ( Chem .  Centr .,  1905,  ii,  605  ;  from  Rev.  gen • 
chim.  pure  appl. ,  [vii],  8,  246 — 247). — After  about  three  months 
in  contact  with  water,  ordinary  aluminium  hydroxide,  prepared  by  pre¬ 
cipitation  from  aluminium  salt  solutions  with  ammonia,  changes  into  a 
new  8- modifications  A1203,3H20,  which  is  easily  soluble  in  concen¬ 
trated  sulphuric  acid,  but  resembles  ignited  aluminium  hydroxide  in 
its  slight  solubility  in  hydrochloric,  nitric,  or  acetic  acids  or  in  aqueous 
alkali  hydroxides.  It  does  not  form  an  oxychloride  with  alu¬ 
minium  chloride.  If  the  oxychlorides,  2(A1203,3H20),3A12C16  and 
A1203,3H20,4A12C16,  which  are  formed  by  the  action  of  aluminium  on 
cupric  chloride  in  30  and  8  per  cent,  solutions  respectively  are  boiled 
with  aluminium  until  cessation  of  the  evolution  of  hydrogen,  the 
oxychloride ,  6(A1203,3II20),A12C16,12H20,  is  formed  in  nacreous  leaflets. 
On  adding  concentrated  sulphuric  acid  or  certain  salts  to  the  aqueous 
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solution  of  this,  it  coagulates  with  formation  of  S-aluminium  hydr¬ 
oxide.  G.  Y. 

“  Aluminium  Carbonicum.”  A.  Gawalowski  ( Chern .  Centr ., 
1905,  ii,  743 — 744  ;  from  Pharm.  Post ,  1905,  38,  405). — The  alumin¬ 
ium  carbonate  previously  prepared  by  the  author  ( Chem .  Centr.,  1905, 
i,  1584)  is  not  the  normal  carbonate  ;  it  contains  40 — 45  per  cent. 
A1203,  8 — 9  per  cent.  C02,  and  water  which  is  in  different  states  of 
combination.  H.  M.  D. 

Plasticity  of  Clays.  Frank  F.  Grout  ( J .  Amer.  Chem .  Soc.,  1905, 
27,  1037 — 1049). — It  is  pointed  out  that  the  property  of  plasticity 
involves  two  factors,  namely,  strength  and  the  amount  of  deformation 
possible  before  crumbling.  In  the  experiments  described,  the  strength 
was  determined  by  finding  the  weight  required  to  force  a  Yicat 
needle  of  7  sq.  cm.  section  into  the  clay  to  a  depth  of  3  cm.  in  half  a 
minute.  The  deformation,  or  amount  of  possible  flow,  was  determined 
by  measuring  the  increase  in  the  area  of  the  head  of  a  cylinder  of  the 
moist  clay,  5  cm.  long  and  2  cm.  in  diameter,  when  the  cylinder  was 
compressed  to  the  point  of  fracture.  The  product  of  these  two  factors 
was  regarded  as  the  measure  of  plasticity  at  the  particular  stage  of 
wetness  of  the  clay.  As  the  mass  dried,  a  maximum  plasticity  was 
observed  when  the  clay  contained  a  certain  definite  proportion  of 
water. 

By  employing  this  method,  attempts  have  been  made  to  ascertain 
the  causes  of  plasticity  and  have  led  to  the  following  conclusions. 
Plasticity  is  not  much  affected  by  the  presence  of  a  small  proportion  of 
sand,  but  when  the  grains  of  sand  are  sufficiently  numerous  to  come 
into  contact  with  one  another,  both  the  strength  and  the  amount  of 
flow  are  diminished.  It  was  found  that  on  addition  of  0*08  per  cent,  of 
agar-agar,  the  plasticity  of  two  clays  was  increased  from  7  and  1 1  to 
11  and  15  respectively,  whilst  it  required  an  amount  of  alumina 
cream  (calculated  as  A1203)  equal  to  3  per  cent,  of  the  weight  of  the 
clay  to  increase  the  plasticity  to  the  same  extent.  Plasticity  is  also 
increased  by  the  fineness  of  the  clay  and  by  the  presence  of  plane 
surfaces  (small  plates)  in  the  mass,  which  increase  both  the  amount  of 
possible  flow  and  the  strength.  The  increase  in  plasticity  by  weather¬ 
ing  is  attributed  chiefly  to  mechanical  action,  but  may  be  due  to 
some  extent  to  addition  of  colloidal  substances  by  the  action  of 
bacteria.  It  is  concluded  that  molecular  attraction  is  the  chief  cause 
of  the  high  degree  of  plasticity  of  clays.  E.  G. 

Composition  of  a  Cannon  Ball  from  the  Moat  of  the  Bastille. 
A.  Porlier  {Rev.  de  Metallurgies  1905,  2,  793 — 794). — A  cannon  ball, 
one  of  a  number  discovered  in  the  former  moat  of  the  Bastille,  was 
found  to  be  entirely  compact  and  metallic  in  appearance,  but  to  give 
a  greenish-yellow  fracture.  The  sp.  gr.  was  only  4  854.  Analysis 
showed  it  to  contain  Fe  72*0,  C  5*9,  Si  0*25,  Mn  0*75,  0  17*45, 
H20  2*9  per  cent.  On  microscopical  examination,  the  original 
structure  of  white  cast  iron  was  found  to  be  perfectly  preserved,  the 
cementite  being  brilliant  and  intact,  whilst  the  pearlite  had  been 
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replaced  by  ferric  oxide.  The  replacement  had  thus  been  completed  by 
diffusion  to  a  depth  of  5  cm.,  the  radius  of  the  ball  being  10  cm.,  in  a 
century  or  less.  The  high  carbon  content  is  due  to  a  part  of  the  iron 
having  diffused  outwards  into  the  surrounding  earthy  crust. 

C.  II.  D. 

Colloidal  Ferric  Hydroxide.  III.  Influence  of  Various  Salts 
on  the  Coagulation.  A.  V.  Dumansky  ( J '.  Russ.  Phys.  Ckem.  Soc ., 
1905,  37,  502 — 507.  Compare  this  vol.,  ii,  07  and  393). — Colloidal 
ferric  hydroxide  solutions  are  coagulated  by  aqueous  solutions  of 
potassium,  barium,  silver,  cupric,  manganese,  or  lead  nitrate,  cupric  or 
ammonium  chloride,  sodium  carbonate  or  magnesium  sulphate,  and 
these  solutions  undergo  an  increase  in  their  electrical  conductivity  on 
mixing  with  the  colloidal  liquid.  On  the  other  hand,  solutions  of 
mercurous,  mercuric,  or  aluminium  nitrate,  mercuric  acetate,  or  ferric 
chloride,  which  effect  no  coagulation  of  colloidal  ferric  hydroxide 
solutions,  have  their  conductivity  diminished  on  being  mixed  with  the 
latter.  From  this  behaviour,  the  author  concludes  that  coagulation  of 
colloidal  ferric  hydroxide  is  only  produced  by  those  salts  which  are 
less  soluble  in  the  colloidal  solution  than  in  water.  T.  H.  P. 

Iron  Sulphides  and  the  Purification  of  Coal  Gas  from 
Hydrogen  Sulphide.  L.  Gedel  ( Chem .  Centr .,  1905,  ii,  445 — 447  ; 
from  J.  Gasbel .,  1905,  48,  400 — 407). — (1)  Iron  heated  at  450 — 500° 
with  excess  of  sulphur  forms  ferric  disulphide,  FeS2 ;  this  substance 
loses  sulphur  on  heating  to  700°,  giving  Fe^Sg  ;  heated  to  above  700°, 
it  is  converted  into  ferrous  sulphide,  FeS.  (2)  Excess  of  freshly- 
prepared  ammonium  sulphide  added  to  a  solution  of  ferric  chloride 
produces  iron  sesquisulphide,  which,  with  hydrochloric  acid,  decomposes 
according  to  the  equation  Fe2S3  +  4HC1  =  2FeCl2  +  2H2S  +  S,  and  is  oxi¬ 
dised  by  moist  air  as  follows  :  Fe2S3  -f  30  =  Fe203  +  3S.  (3)  If  ferric 

chloride  is  treated  with  ammonium  sulphide  in  sufficient  quantity  to 
allow  the  solution  still  to  remain  acid  by  virtue  of  the  hydrolysis  of  the 
iron  salt,  sulphur  is  precipitated  and  a  black  colour  is  developed.  The 
product  of  this  reaction  has,  before  drying,  the  composition  2FeS  4-  S ; 
if,  however,  it  is  dried  above  100°,  it  contains  some  disulphide  formed 
as  follows  :  2 FeS  +  S  =  FeS2  +  FeS.  If  sufficient  ammonium  sulphide  is 
added  to  render  the  ferric  chloride  solution  alkaline,  the  dried 
precipitate  contains  chiefly  the  sesquisulphide  together  with  small 
quantities  of  ferrous  sulphide,  sulphur,  and  ferric  disulphide.  (4) 
Ferrous  sulphide  added  to  ammonium  polysulphide  produces  iron  sesqui¬ 
sulphide.  (5)  A  small  amount  of  ammonium  sulphide  added  to  an  alka¬ 
line  solution  of  an  iron  salt,  obtained  by  adding  ammonia  to  ferric 
chloride  containing  tartaric  acid,  produces  iron  sesquisulphide.  (6) 
Hydrogen  sulphide  acts  on  dried  ferric  hydroxide,  Fe203,H20,  in  the 
presence  of  hydrochloric  acid  to  form  ferrous  sulphide,  sulphur,  and 
ferric  disulphide.  (7)  Hydrogen  sulphide,  mixed  with  a  small 
quantity  of  ammonia,  converts  ferric  hydroxide  into  the  sesqui¬ 
sulphide.  (8)  The  former  product,  exposed  to  the  air  after  the 
completion  of  the  oxidation,  contains  the  disulphide  unchanged ;  the 
latter,  on  the  other  hand,  is  completely  oxidised  to  ferric  oxide  and 
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sulphur;  in  each  case  a  small  amount  of  ferric  sulphate  is  also 
formed,  the  amount  being  independent  of  the  presence  of  moisture, 
but  increasing  with  rise  of  temperature.  (9)  The  admixture  of  air 
with  hydrogen  sulphide  containing  traces  of  hydrogen  chloride 
exerts  no  influence  on  the  formation  of  ferric  disulphide.  (10)  Gas 
purifiers  contain  the  sesquisulphide,  but  not  the  mono-  or  di-sulphides 
of  iron. 

In  the  purification  of  coal  gas,  the  action  may  be  expressed  by  the 
equation  Fe2(OH)6  +  3H2S  -  Fe2S3  +  6H20.  The  formation  of  the 
disulphide  is  prevented  by  the  presence  in  the  gas  of  traces  of 
ammonia.  The  sulphide  Fe^Ss  behaves  towards  hydrochloric  acid  like 
a  compound  of  the  formula  6FeS,FeS2,  giving  the  disulphide  with 
evolution  of  hydrogen  sulphide  P.  H. 

New  Class  of  Iron  Compounds.  Otto  Hauser  ( Ber .,  1905,  38, 
2707 — 2710). — The  precipitates  formed  on  adding  ammonium  carbonate 
to  solutions  of  ferrous  or  of  ferric  salts  are  soluble  in  an  excess  of  the 
reagent.  The  ferric  solution  thus  prepared  is  a  blood-red  liquid  from 
which  the  iron  is  precipitated  by  hydrogen  sulphide,  or  by  reagent  s  which 
react  with  carbonates,  or  by  boiling  alkali  hydroxides,  but  not  by 
potassium  ferrocyanide,  whereas  Prussian  blue  dissolves  in  aqueous 
ammonium  carbonate  to  form  a  violet-red  solution.  The  ferric 
ammonium  carbonate  solution  is  stable  in  a  closed  vessel  for  several 
weeks,  but  deposits  ferric  hydroxide  on  evaporation. 

The  white  ferrous  precipitate  is  less  easily  soluble  in  excess  of 
ammonium  carbonate,  forming  a  colourless  solution  which,  on  treatment 
with  hydrogen  peroxide  or  on  free  exposure  to  air,  rapidly  becomes 
brown,  but  when  oxidised  by  a  limited  quantity  of  air  it  deposits  a 
basic  ferroso-ferric  ammonium  carbonate, 

NH4,C03*Fe,C03,Fe,C03'Fe0,2H20, 
which  forms  stellate  aggregates  of  small,  doubly  refracting,  green 
prisms,  and  on  exposure  to  air  becomes  olive-green  and  finally  brown, 
owing  to  formation  of  ferric  hydroxide.  It  dissolves  with  evolution 
of  carbon  dioxide  in  dilute  acids  to  form  yellowish -green  solutions, 
and  when  treated  with  alkali  hydroxides  yields  ammonia  and  a  black, 
strongly  magnetic  ferroso-ferric  oxide. 

The  olive-green  powder  formed  on  partial  oxidation  of  the  basic  salt 
contains  ferrous  and  ferric  iron  in  the  proportion  1:1.  G.  Y. 

Iron  and  Chromium  Nitrides.  Emil  Baur  and  Gerardus  L. 
Voermax  ( Zeit .  physihal.  Chem 1905,  52,  467 — 478). — Under  no 
conditions  could  a  direct  combination  of  iron  and  nitrogen  be  observed. 
The  tension  of  iron  nitride  is  too  great  to  be  determined  ;  at  tempera¬ 
tures  between  500°  and  600°,  it  is  certainly  greater  than  15 
atmospheres.  In  these  circumstances,  the  authors’  study  of  the 
equilibrium  iron  +  ammonia  iron  nitride  +  hydrogen  does  not  throw 
much  light  on  the  dissociation  of  ammonia,  the  calculation  of  which 
was  one  of  the  chief  objects  of  the  investigation. 

The  tension  of  chromium  nitride  at  high  temperatures  has  been 
measured,  but  it  has  been  observed  that  the  dissociation  does  not 
proceed  until  a  definite  dissociation  pressure  has  been  reached,  and 
then  cease;  on  the  contrary,  the  dissociation  pressure  exhibits  a 
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continuous,  if  slow,  increase,  and  the  view  is  adopted  that  chromium 
and  chromium  nitride  form,  not  two  constant  phases,  but  one  variable 
phase  (compare  Muthmann  and  Baur,  Abstr.,  1903,  ii,  213).  In 
these  circumstances,  the  tensions  of  chromium  nitride  determined  by 
the  author  are  only  approximate  ;  at  800°,  for  example,  the  tension  is 
about  100  mm.  Chromium  nitride  is  much  more  stable  than  iron 
nitride,  and  is  not  reduced  in  a  current  of  hydrogen,  even  at  a  pressure 
of  13  atmospheres.  It  is  noteworthy  that  chromium  is  very  efficient  as 
a  catalytic  agent  in  the  decomposition  of  ammonia,  whilst  it  has  no 
effect  whatever  in  promoting  the  synthesis  of  ammonia ;  it  is  possibly 
a  one-sided  catalytic  agent.  J.  C.  P. 

Solubilities  of  the  Isomeric  Chromic  Chlorides.  H.  W. 

Bakiiuis  Roozeboom  and  J.  Olte,  jun.  (. Proc ,  K,  Ahad.  Wetensch ,  Amster¬ 
dam ,  1905,  8,  66 — 70). — Since  the  isomeric  chromic  chlorides  may  be 
estimated  in  each  other’s  presence  (see  Werner  and  Gubser,  Abstr., 
1901,  ii,  453),  and  require  in  solution  much  more  time  to  get  into 
equilibrium  with  each  other  than  is  necessary  for  the  establishment  of 
equilibrium  between  solid  and  solution,  it  is  possible  to  study  the 
change  of  solubility  resulting  from  the  gradual  transformation  which 
goes  on  in  the  solution. 

The  final  condition  of  chromic  chloride  solutions  of  various  con¬ 
centrations  at  25°  has  been  determined,  and  it  is  found  that  both  the 
green  and  the  violet  salts  lead  to  the  same  condition  of  equilibrium. 
In  weak  solutions,  the  chromic  chloride  at  the  point  of  equilibrium 
occurs  almost  exclusively  in  the  violet  modification.  As  the  con¬ 
centration  increases,  the  equilibrium  shifts  more  and  more  in  favour  of 
the  green  modification. 

The  solubilities  also  of  the  green  and  violet  salts  have  been  deter¬ 
mined  at  25°,  The  solubility  in  each  case  increases  as  time  goes  on 
owing  to  the  transformation  green  — >  violet,  or  violet  — >■  green,  as 
the  case  may  be.  When  the  two  solubility  lines  are  represented  on 
the  same  diagram  as  the  equilibrium  curve,  it  is  seen  that  the  latter 
intersects  the  solubility  line  for  the  green  salt,  hence  the  violet 
chromic  chloride  cannot  be  definitely  in  equilibrium  at  25°  with  any 
solution  ;  that  is,  the  green  salt  is  the  stable  modification  at  that 
temperature.  The  precipitation  of  the  violet  salt  by  passing  hydrogen 
chloride  into  solutions  of  the  green  salt  previously  heated  to  100°  is 
possible,  because  at  the  latter  temperature  the  equilibrium  curve  cuts 
the  solubility  line  for  the  violet  salt  ;  the  change  violet  — >-  green  in 
solution  is  slow  enough  to  allow  of  the  precipitation  of  the  violet  salt. 

J.  C.  P. 

Perchromates.  Karl  A.  Hofmann  and  H.  Hiendlmaier  (Her., 
1905,  38,  3059 — 3066.  Compare  Abstr.,  1904,  ii,  410,  737  ;  Riesen- 
feld,  Wohlers,  and  Kutsch,  this  vol.,  ii,  461). — Wiede’s  compound, 
Cr04(NH3)3  (Abstr.,  1898,  ii,  28),  is  obtained  when  10  per  cent,  aqueous 
ammonium  hydroxide  is  saturated  at  0°  with  crystallised  ammonium 
dichromate,  30  per  cent,  hydrogen  peroxide  added  to  the  clear  solution, 
and  the  mixture  kept  for  6 — 12  hours.  The  large,  brown  crystals 
which  separate  are  freed  from  a  red,  crystalline  powder  by  allowing 
the  temperature  to  rise  to  10—15°.  Its  properties  are  those  of  an 
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ammine  and  not  of  an  ammonium  salt,  and  it  is  represented  on  Werner’s 

co-ordinate  system  as  (NH3)3Ci*i=0  .  An  isomeride  (/3-compound) 

\°2 

is  formed  when  a  20  per  cent,  solution  of  ammonia  is  saturated  at  0°, 
first  with  ammonium  dichromate  and  tnen  with  ammonia,  and  finally 


30  per  cent,  hydrogen  peroxide  added.  After  some  12  hours,  quadratic 
plates  are  obtained  showing  strong  pleochroism  from  yellowish-brown 
to  dirty  purple.  Extinction  with  crossed  Nicols  occurs  parallel  to  the 
diagonals.  The  compound  resembles  its  isomeride  in  all  its  more 
important  physical  and  chemical  properties,  but  differs  slightly  in 
solubility  and  rate  of  decomposition.  The  three  ammonia  groups  are 
not  removed  by  treatment  with  40  per  cent,  acetic  acid.  Wiede’s 
compound,  NH4Cr05,H202  (Abstr.,  1898,  ii,  295),  is  readily  obtained 
when  saturated  ammonium  chromate  solution  (4  c.c.)  is  mixed  with 
water  (3  c.c.)  and  excess  of  crystallised  ammonium  nitrate  at  0°  and  30 
per  cent,  hydrogen  peroxide  (4  c.c.)  added  to  the  clear  solution  at  a 


low  temperature. 

Ice-cold  20  per  cent,  ammonia  solution  transforms  it  partly  into  the 
/3-compound,  and  the  addition  of  small  amounts  of  water  causes  the 
evolution  of  five  equivalents  of  oxygen  and  the  formation  of  ammonium 
dichromate.  J.  J.  S. 


Halogen  Compounds  of  Molybdenum  and  Tungsten.  Arthur 
Rosenheim  and  Hans  J.  Braun  ( Zeit .  anorg.  Chem.>  1905,  46, 
311 — 322). — The  molybdenum  required  for  the  preparation  of  the 
chlorides  was  obtained  in  good  yield  'and  free  from  air-bubbles  by  a 
modification  of  the  Goldschmidt  process,  the  reaction  being  moderated 
by  the  addition  of  a  flux  of  50  parts  of  calcium  fluoride  for  every  100 
parts  of  molybdenum  trioxide  and  38  parts  of  aluminium,  and  the  metal 
allowed  to  agglomerate  by  keeping  the  mass  in  a  liquid  condition  for 
some  time  after  the  reaction. 

Insoluble  molybdenum  trichloride,  MoClg,  prepared  according  to  the 
directions  of  Blomstrand  and  of  Liechti  and  Kempe,  has  the  appear¬ 
ance  of  red  phosphorus.  It  slowly  decomposes  in  the  air  with  evolu¬ 
tion  of  hydrogen  chloride.  It  is  quite  insoluble  in  water  and  in 
most  other  solvents.  It  is  slightly  soluble  in  nitrobenzene,  but  not 
sufficiently  to  allow  a  molecular  weight  determination  to  be  made. 

By  the  action  of  a  stream  of  gaseous  ammonia  on  it  at  340°,  a  black 
substance,  Mo2(NH2)3C13,  is  formed,  which  is  insoluble  in  dilute  acids 
and  in  water,  and  evolves  ammonia  when  heated  with  soda-lime.  By 
employing  a  temperature  of  760°  instead  of  340°,  molybdenum  nitride, 
Mo3N2,  is  obtained  as  a  grey,  metallic  powder,  the  properties  of  which 
have  already  been  described  by  IJhrlaub.  Molybdenum  trichloride 
under  the  action  of  a  solution  of  ammonia  develops  considerable  heat 
and  yields  a  black,  easily  oxidisable  substance  of  the  formula 
MoNH404. 

In  contact  with  liquefied  ammonia,  it  gives  a  brown  product  of  the 
formula  Mo2(NH2)3C13,10NH3,  which  evolves  ammonia  in  the  air  and 
finally  leaves  a  residue  of  Mo2(NH2)3Cl3. 

Insoluble  molybdenum  tribromide  is  obtained  similarly  to  the  tri- 
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chloride;  it  forms  black  needles  which  may  be  sublimed.  By  the 
action  of  ammonia  gas  even  at  a  low  temperature  it  is  reduced  to 
metallic  molybdenum. 

In  view  of  the  close  resemblance  between  insoluble  molybdenum 
chloride  and  insoluble  chromium  chloride,  an  attempt  was  made  to 
obtain  a  soluble  form  of  chromium  trichloride  by  the  catalytic  action 
of  molybdenum  dichloride,  zinc  chloride,  &c.  The  attempt  was  un¬ 
successful,  but  the  chloride  has  since  been  obtained  in  solution  by 
Chilesotti,  who  electrolysed  a  hydrochloric  acid  solution  of  molyfcdic 
acid.  On  adding  potassium  fluoride  to  the  soluble  chloride,  a  bright 
violet,  crystalline  precipitate  of  the  salt  KMoF4,H20  is  obtained,  which 
is  insoluble  in  water,  but  is  gradually  decomposed  by  it.  Similarly  the 
salt  (NH4)MoF4,H20  is  obtained.  The  filtrate  from  the  latter  gives, 
on  evaporation  over  sulphuric  acid,  violet  crystals  having  the  com¬ 
position  (NH4)3Mo2F9,2H20.  Molybdenum  sodium  fluoride  was  formed, 
but  was  not  obtained  pure. 

Soluble  molybdenum  tribromide  is  obtained  in  a  similar  way  to  the 
chloride ;  on  addition  of  ammonium  bromide,  it  gives  a  solution  from 
which  dark  red,  rhombic  crystals  of  the  composition  (NH4)2MoBr5,H20 
are  obtained  by  evaporation.  D.  H.  J. 

Reduction  of  Thorium  Oxide  by  Boron  and  Silicon.  Edgar 
Wedekind  and  K.  Fetzer  ( Chem .  Zeit.,  1905,  29,  1031 — 1032). — An 
intimate  mixture  of  10  grams  of  thorium  oxide  with  3 ‘5  grams  of 
crystalline  silicon  was  heated  in  a  magnesite  crucible  for  seven 
minutes  by  a  current  of  100 — 110  amperes.  The  resulting  mass,  which 
has  a  metallic  and  crystalline  appearance,  is  being  investigated.  With 
boron,  a  grey,  micro-crystalline  mass  was  obtained,  which  was  not  com¬ 
pletely  fused  on  further  heating.  P.  H. 

Presence  of  Bismuth  in  Pyrites  from  Agordo.  Arnaldo 
Piutti  and  E.  Stoppani  ( Gazzetta ,  1905,  35,  ii,  29 — 32). — Pyrites  from 
the  mines  of  Agordo  contains  traces  of  bismuth.  A  method  for  its 
extraction  on  the  large  scale  is  described.  T.  H.  P. 

Hardness  of  Hammered  Tantalum.  Werner  von  Bolton  (Zeit. 
Elehtrochem .,  1905,  11,  503 — 504.) — The  tantalum  used  in  the  experi¬ 
ments  on  hardness  previously  described  (this  vol.,  ii,  258)  contained 
traces  of  oxide  which  very  considerably  increase  its  hardness.  It  also 
appears  that  the  diamond  is  not  suitable  for  drilling  ductile  metals. 
Further  experiments  show  that  the  metal  can  be  filed  with  a  specially 
hard  file,  the  edge  of  a  very  hard  chisel  is  spoiled  at  each  blow,  a  very 
hard  drill  lubricated  with  turpentine  will  perforate  1  mm.  of  the  metal 
in  seven  to  ten  minutes,  a  steel  point,  hardened  in  water,  scratches  the 
metal,  but  soon  becomes  blunt.  It  appears,  therefore,  that  tantalum 
combines  the  hardness  of  the  best  and  most  carefully  hardened  steel 
with  sufficient  ductility  to  allow  it  to  be  rolled  or  hammered. 

T.  E. 

Tantalum  and  Hydrogen.  M.  von  Pirani  (Zeit.  Elehtrochem ,, 
1905,  11,  555 — 558). — When  pure  tantalum  is  heated  in  very  care- 
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fully  purified  hydrogen,  it  absorbs  a  considerable  quantity  of  the  gas. 
At  a  red  heat  the  metal  takes  up  0*3  per  cent,  of  its  weight,  at  a 
yellow  heat  0*4  per  cent,  (in  four  to  six  hours),  and  this  quantity  is 
not  increased  by  heating  to  whiteness.  The  volume  of  hydrogen 
absorbed  is  740  times  that  of  the  metal.  The  wire,  after  taking  up 
the  hydrogen,  is  white  with  metallic  lustre,  crystalline,  and  so  brittle 
that  it  may  be  powdered  in  a  mortar.  The  electrical  resistance  is 
increased  1*7  to  2T  times  and  its  temperature-coefficient  is  decreased 
from  0*3  to  0T  per  cent,  per  degree.  When  the  metal  containing 
hydrogen  is  heated  to  redness  in  a  vacuum,  it  loses  about  three-fourths 
of  the  hydrogen  fairly  readily.  The  remainder  is  only  completely 
expelled  by  fusing  the  metal.  The  small,  firmly  combined  residue  of 
hydrogen  (about  0T  per  cent,  of  the  weight  of  the  metal)  is  sufficient 
to  make  it  brittle  and  to  give  it  high  electrical  resistance. 

The  hydrogen  compound  is  also  formed  when  tantalum  pentachloride 
is  heated  in  a  current  of  hydrogen  in  a  hard  glass  tube  containing  a 
red  hot  platinum  wire ;  the  hydride  is  deposited  on  the  hot  wire. 

T.  E. 

Double  Fluorides  of  Tantalum.  Clarence  W.  Balke  ( J. '.  Amer. 
Chem.  Soc.y  1905,  27,  1140 — 1157). — The  tantalic  oxide  used  in  this 
investigation  was  obtained  from  the  columbite  of  South  Dakota. 
Potassium  tantalum  fluoride  obtained  by  the  addition  of  potassium 
fluoride  to  a  solution  of  the  mixed  metallic  oxides  was  purified  by 
repeated  crystallisation  from  water  acidified  with  hydrofluoric  acid,  and 
was  afterwards  heated  with  concentrated  sulphuric  acid  in  order  to 
remove  silica.  The  product  was  boiled  repeatedly  with  water  and  the 
white  oxide  thus  obtained  was  well  washed  with  water.  The  follow¬ 
ing  double  salts  were  prepared  and  analysed. 

Tantalum  lithium  fluoride ,  LiE,TaF5,2H20,  forms  monoclinic  crystals 
[a\b:  c  =  0*5703  :  1  :  1*6235  ;  £  =  87°46']. 

The  tantalum  sodium  fluorides,  3NaF,TaF5  and  2NaF,TaF5,H20, 
have  been  prepared  by  Marignac  (Ann.  Ghim .  Phys I860,  [iv],  9, 
247).  One  gram  of  the  former  salt  was  found  to  dissolve  in  20*5 — 20*9 
parts  of  water  at  25°  ;  it  crystallises  in  rhombic  prisms  [a  :  b  :c~ 
0*6017  : 1  :  0*27 99].  The  salt  2NaF,TaF5,H20  crystallises  in  thin 
plates  ;  the  mother  liquor  from  this  salt  slowly  deposits  the  double 
salty  NaF,TaF5,  which  crystallises  in  lustrous  cubes  of  the  isometrio 
system. 

The  existence  of  the  potassium  salts,  2KF,TaF5  and  2KF,Ta02F3,H20, 
was  confirmed. 

The  rubidium  salt,  2BbF,TaF5,  was  prepared,  and  evidence  was 
obtained  of  the  existence  of  another  tantalum  rubidium  fluoride  richer 
in  tantalum. 

Tantalum  caesium  fluoridey  CsF,TaF5,  forms  rhombohedral  crystals 
[c=  1*0467];  the  salt  2CsF,TaF5  crystallises  in  small  needles. 

Tantalum  pyridine  fluoridey  3(C5H5N,HF),2TaF5,2H20,  forms  hexa¬ 
gonal  crystals  [c=  1*6259] ;  by  dissolving  this  salt  in  strong  hydro¬ 
fluoric  acid,  the  salt  C5H5N,HF,TaF5  can  be  obtained,  which  crystallises 
in  long,  slender  needles.  Crystalline  salts  were  also  obtained  with 
jnethylamine,  ethylamine,  triethylamine,  and  quinoline. 
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In  addition  to  the  salt  2NH4F,TaF5,  described  by  Marignac,  evi¬ 
dence  was  obtained  of  the  existence  of  other  tantalum  ammonium 
fluorides. 

Pertantalates  can  be  readily  prepared  by  the  action  of  hydrogen 
peroxide  on  solutions  of  the  corresponding  tan  tala  tes  ;  in  this  way, 
potassium  pertantalate,  K3Ta08,  and  sodium  pertantalate, 

Na3Ta08,14H20, 

were  prepared  (compare  Melikoff  and  Pissarjewsky,  Abstr.,  1899,  ii, 
491).  E.  G. 

Melting  Point  of  Gold  and  Expansion  of  Some  Gases  at  High 
Temperatures.  II.  Adrien  Jaquerod  and  F.  Louis  Perrot  [Arch. 
Sci .  phys.  nat .,  1905,20,  128 — 151.  See  this  vol.,  ii,  627). — The  results 
of  the  determinations  of  the  melting  point  of  gold  with  the  silica  gas 
thermometer  previously  described  are  recorded.  The  values  are : 
nitrogen  (T0  =  272  85),  1066*9°,  1067*4°,  1067*5°,  1067*2°;  air 

(:7b  =  272  85),  1067*0°,  1067*4°;  carbon  dioxide  (T0  =  271  *96),  1066*1°, 
1066*3°,  1066*7°;  oxygen  (T0  =  272*66),  1066*7°,  1066*7°,  1066*8°, 
1067*1°;  carbon  monoxide  (T0  =  272*85),  1067*05°.  It  is  impossible 
to  obtain  determinations  with  hydrogen  or  with  helium,  as  it  is  found 
that  both  gases  diffuse  through  silica  at  high  temperatures.  In  the 
case  of  hydrogen,  it  is  shown  that  this  diffusion,  although  absent  at  the 
ordinary  temperature,  becomes  evident  at  200°,  whilst  with  helium  it 
is  more  marked  and  would  probably  be  perceptible  at  100°.  A  deter¬ 
mination  of  the  melting  point  of  gold  with  a  porcelain  nitrogen  ther¬ 
mometer  gave  the  value  1063*15°,  but  it  is  found  that  this  substance 
also  is  useless  for  helium  or  hydrogen,  which  diffuse  through  at  the 
temperature  necessary.  L.  M.  J. 

Platinum  Compounds.  Maurice  Blondel  (Ann.  Chim.  Phys.y 
1905,  [  viii],  6,  81 — 144). — Platinic  hydroxide,  Pt02,4H20,  when  freshly 
prepared  by  Fremy’s  method,  is  readily  soluble  in  dilute  acids  or  alkalis 
to  form  normal  salts,  and  hence  in  this  state  is  probably  represented  by 
the  formula  Pt(0H)4,2H20,  two  of  the  hydroxyl  groups  being  acidic 
and  two  basic.  When  dried  by  exposure  to  air,  or  even  when  allowed 
to  remain  for  some  time  in  contact  with  water,  the  hydroxide  darkens 
in  colour  and  becomes  insoluble  in  dilute  acids,  and  is  then  probably 
represented  by  the  formula  H2Pt(OH)6,  and  is  a  compound  belonging 
to  the  chloroplatinic  acid  series.  When  heated,  platinic  hydroxide 
loses  2  mols.  of  water  at  100°,  forming  Dobereiner’s  oxide,  which  is 
soluble  only  with  difficulty  in  acids  and  alkalis,  and  a  third  mol.  at 
120°  (compare  Wohler,  Abstr.,  1904,  ii,  44). 

Platinic  hydroxide  dissolves  in  alkalis  to  form  normal  or  ortho- 
plat  inates  of  the  type  Pt(OH)4,2M/OH,  where  M'  is  an  alkali  metal. 
These  are  readily  soluble  in  water,  but  when  heated  at  100°  become 
insoluble  and  less  readily  attacked  by  acids,  and  are  then  probably 
represented  by  the  typical  formula  M2'Pt(OH)6  (compare  Bellucci, 
Abstr.,  1904,  ii,  180).  A  solution  of  the  normal  sodium  platinate  after 
standing  for  some  days  becomes  gelatinous  owing  to  the  separation  of 
Weiss  and  Dobereiner’s  platinate,  Na20(Pt02)3,6H20,  and  when 
dialysed  for  several  days  a  solution  of  sodium  metaplatinate , 
Na20(Pt02)5,9H20,  is  obtained.  The  metaplatinate  can  be  reconverted 
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into  orthoplatinate  by  the  addition  of  alkali.  Both  platinates  yield 
precipitates  of  platinic  hydroxide  on  addition  of  acetic  acid. 

When  platinic  hydroxide  is  mixed  with  excess  of  dilute  hydrochloric 
acid,  it  dissolves,  forming  a  solution  of  the  normal  chloride, 
Pt(OH)4,2HCl.  This  gives  no  precipitate  on  addition  of  a  solution  of 
a  potassium  salt,  and  yields  platinic  hydroxide  in  an  amorphous  form 
when  diluted  with  water,  and  in  a  crystalline  form  when  dialysed. 
When  kept,  the  normal  chloride  in  this  solution  rapidly  passes  into 
chloroplatinic  acid. 

When  a  solution  of  chloroplatinic  acid  is  saturated  with  platinic 
hydroxide  and  the  liquid  is  dialysed,  there  is  eventually  formed  a 
product  which  coagulates  when  gently  warmed  or  on  the  addition  of  a 
trace  of  an  alkali  salt.  The  coagulate  so  formed  is  reddish-brown  and 
has  the  composition  represented  by  the  formula  (Pt02)5,2HCl,9H20,  is 
slowly  dissolved  by  hydrochloric  acid,  forming  chloroplatinic  acid,  and 
is  converted  by  boiling  water  into  anhydrous  metaplatinic  acid , 
(Pt02)5,5H20.  These  compounds  present  some  analogy  with  the  ferric 
compounds  similarly  prepared  by  B4champ  {Ann.  Chim.  Phys .,  1859, 
296)  and  the  metastannyl  derivatives  obtained  by  Engel  (Abstr.,  1897, 
ii,  376). 

When  a  solution  of  silver  nitrate  is  added  to  a  saturated  solution  of 
platinic  hydroxide  in  chloroplatinic  acid,  a  precipitate  of  the  salt 
(Pt02)4,3HCl,AgCl,4H20  is  formed  ;  this,  when  washed  with  water, 
decomposes,  yielding  a  solution  of  a  platinic  compound  and  a  precipitate 
of  silver  chloride.  The  treatment  may  be  repeated  several  times  and 
a  series  of  platinic  compounds  containing  decreasing  amounts  of 
chlorine  obtained. 

Platinic  hydroxide  dissolves  slowly  in  sulphuric  acid,  diluted  with 
its  own  volume  of  water  at  0°,  and  from  the  solution  heavy,  orange- 
yellow,  microscopic  needles  of  normal  platinic  sulphate ,  Pt02,S01,4H20, 
separate.  This  loses  3H20  at  100°,  and  is  converted  into  the  compound 
H2Pt02S04,  which  may  be  regarded  as  a  derivative  of  platinimono- 
sulphuric  acid,  H2Pt(0H)4S04. 

Platinic  sulphate  dissolved  in  sulphuric  acid  is  reduced  by  oxalic  acid 
to  sesquioxyplatinisulphuric  acid ,  which  may  be  represented  by  the 
constitutional  formula  Pt2(0H).(S03)4(0H)2,8|H20.  It  crystallises 
in  pale  yellow,  triclinic  prisms  [a: 6 :  c  =  T6236 : 1 :  0'5492;  a  =  88°55', 
/3  =  90°29',  y=101°53']  and  gradually  loses  water  when  dried  under 
reduced  pressure  over  sulphuric  acid,  forming  the  stable,  less  hydrated 
acid  Pt203,3S03,H2S04,4H20.  Aqueous  solutions  of  sesquioxyplatini¬ 
sulphuric  acid  give  no  precipitate  with  barium  chloride  at  first,  but 
do  so  after  standing  for  some  time.  The  acid  is  dibasic.  Excess 
of  alkali  precipitates  from  it  a  condensed  form  of  hydrated  platinum 
sesquioxide  (compare  Dudley,  Abstr.,  1902,  ii,  564),  and  excess  of 
hydrochloric  acid  produces  a  mixture  of  platinous  and  platinic  chlorides. 
The  sodium ,  potassium,  and  barium  salts  are  crystalline.  This  acid  and 
its  salts  present  some  analogies  with  the  complex  chromium  and  iron 
compounds  obtained  by  Becoura  (Abstr.,  1895,  ii,  501,  and  1903,  ii, 
600). 

When  potassium  platinoso-oxalate  is  oxidised  with  hydrogen  peroxide, 
it  is  converted  into  potassium  platinioxalate ,  K2Pt0(C204)2,2H20,  which 
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crystallises  in  large,  amber-yellow,  rhombic  tablets,  is  excessively 
soluble  in  water,  and  detonates  when  heated.  The  free  acid , 
H2Pt0(C204)2,5H20,  is  obtained  by  decomposing  the  silver  salt  with 
hydrochloric  acid ;  it  crystallises  in  large,  amber-coloured  tablets  and 
detonates  violently  when  heated. 

The  copper-coloured  platinoso-oxalates  are  shown  to  contain  platoso- 
oxalic  acid  and  not  to  be  isomeric  with  the  yellow  platinoso-oxalates  or 
decomposition  products  of  these,  as  has  been  supposed  (compare  Werner, 
Abstr.,  1896,  i,  465  ;  Yezes,  Abstr.,  1899,  i,  572). 

A  method  for  the  estimation  of  platinum  in  platinoso-oxalates  by  the 
use  of  potassium  permanganate  is  described  in  the  original. 

T.  A.  H. 

The  Oxides  of  Palladium.  Lothar  Wohler  and  James  Konig 
(Zeit.  anorg.  Chem. ,  1905,  46,  323 — 349). — Of  the  four  oxides  described 
in  the  literature  only  'two,  namely,  Pd02  and  PdO,  are  found  to 
exist. 

Palladium  dioxide  prepared  by  double  decomposition  is  more  or  less 
impure ;  it  is  best  obtained  by  the  action  of  ozone  on  palladium  salts 
or  by  the  anodic  electrolytic  oxidation  of  palladium  salts  in  nearly 
neutral  solution,  and  with  nitric  acid  as  the  cathodic  depolariser.  It 
is  thus  obtained  as  a  dark  brown  product  with  varying  amounts  of 
combined  water ;  the  dissociation  of  the  more  highly  hydrated  substance 
is  probably  exothermic.  When  dried  over  sulphuric  acid,  its  formula 
is  approximately  Pd02,2H.20.  It  is  unstable,  and  in  contact  even  with 
cold  water  decomposes  slowly  into  monoxide  and  oxygen.  The  dry 
substance  is  more  stable,  but  at  about  200°  it  is  completely  decomposed. 
Its  behaviour  to  acids  and  alkalis  varies  with  the  time  which  has 
elapsed  since  its  preparation.  The  substance  when  dried  over  sulphuric 
acid  dissolves  readily  in  nitric  acid  and  fairly  readily  in  sulphuric  acid. 
When  freshly  precipitated,  it  is  insoluble  in  dilute  sodium  hydroxide. 
It  is  a  strong  oxidising  agent,  and  reduces  hydrogen  peroxide  both  in 
acid  and  alkaline  solution. 

Palladium  monoxide,  PdO,  is  best  obtained  by  boiling  a  faintly  acid 
solution  of  palladium  nitrate  with  water.  It  separates  with  varying 
amounts  of  combined  water,  and  the  colour  varies  correspondingly  from 
yellowish-brown  to  black.  Dried  over  sulphuric  acid  it  forms  black, 
shining  grains.  At  100°,  it  is  blackish-brown,  but  still  contains  8  per 
cent,  of  water,  which  it  still  retains  at  200°  and  even  at  500 — 600°.  It 
is  not  until  it  is  heated  to  a  temperature  of  800 — 840°  in  oxygen  that  the 
quite  anhydrous  green  monoxide  is  obtained.  Above  this  temperature, 
the  anhydrous  oxide  decomposes.  Precipitated  in  the  cold,  the  hydrated 
monoxide  is  soluble  in  dilute  acids  and  in  excess  of  alkali ;  precipitated 
hot  and  then  boiled  up  in  the  liquid,  it  is  no  longer  completely  soluble 
even  in  boiling  concentrated  alkali  hydroxides.  Dried  at  100°,  it  is 
insoluble  in  acetic  acid  and  nearly  insoluble  in  sulphuric  or  nitric 
acid.  The  completely  anhydrous  substance  is  scarcely  soluble  in 
boiling  hydrochloric  acid  or  in  aqua  regia .  D.  H.  J. 
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Two  Tellurium  Minerals  from  Colorado.  William  E. 
Hillebrand  (Bull.  U.S.  Geol.  Surv .,  1905,  No.  262,  55 — 57). — 
Emmonsite?  (see  Abstr.,  1905,  ii,  97).  Tetradymite  in  cleavage  masses 
of  considerable  size,  from  near  Whiteliorn,  in  Fremont  Co.,  gave  the 
following  results  : 

Bi.  Te.  Se.  S.  Fe1203.  Insol.  Total.  Sp.  gr. 

52*14  46  62  020  0T4  0*22  0T5  99*47  7*816 

L.  J.  S. 

Tychite,  a  New  Mineral ;  its  Artificial  Production  and 
Relation  to  North upite.  Samuel  L.  Penfield  and  George  S. 
Jamieson  (Amer.  J.  Sci.,  1905,  [iv],  20,  217 — 224). — In  a  parcel  of 
octahedral  crystals  of  northupite  (MgC03,ISra2C03,ISraCl,  Pratt,  Abstr., 
1897,  ii,  48)  from  Borax  Lake,  San  Bernardino  Co.,  California,  one 
crystal  was,  by  the  merest  chance,  found  to  contain  sulphate  in  place 
of  chloride.  Further  search  among  several  thousand  crystals,  each 
one  separately  being  tested  chemically,  resulted  in  the  discovery  of 
only  three  more  crystals  of  the  new  mineral,  to  which  the  name 
tychite  (from  rv^q >  “  luck  ”)  is  given.  The  crystals  are  small  (3  mm. 
diam.)  and  are  exactly  like  northupite  in  appearance.  After  prelimi¬ 
nary  tests,  only  one  crystal  (weighing  11  mg.)  remained,  and,  in  order 
to  determine  the  composition  of  the  mineral,  it  was  necessary  to  pre¬ 
pare  it  artificially.  This  was  done  by  a  similar  method  to  that 
employed  for  the  artificial  production  of  northupite  (Schulten,  Abstr., 
1896,  ii,  610).  A  solution  of  magnesium  sulphate  was  added  to  one 
containing  sodium  carbonate  and  sulphate  and  the  mixture  heated  in 
a  steam-bath  ;  at  the  end  of  five  days  the  amorphous  precipitate  was 
almost  wholly  converted  into  perfectly  developed  octahedral  crystals, 
about  0T5  mm.  in  diameter.  These  have  the  composition 

2MgC03,2Na2C03,Na2S04 ; 

they  are  optically  isotropic,  and  have  a  refractive  index  of  1*510; 
sp.  gr.  2*588  ;  hardness  3f.  The  natural  crystals  had  sp.  gr.  2*456 
and  2*30,  but  enclosed  impurities;  p  1*508. 

The  new  mineral  is  thus  very  similar  in  its  characters  to  northupite 
(sp.  gr.  2*38;  p  1*514),  and  the  apparent  isomorphism  of  a  sulphate 
with  a  chloride  is  only  to  be  explained  by  the  ‘‘mass  effect ”  of  the 
complex  molecule  (compare  Penfield  and  Foote,  Abstr.,  1899,  ii,  305  ; 
Hillebrand  and  Penfield,  Abstr.,  1902,  ii,  667).  The  facts  that  tychite 
takes  so  long  to  form  and  that  it  is  not  decomposed  by  boiling  water 
suggest  that  the  molecule  is  one  of  considerable  stability.  Structural 
formulae  are  given  showing  the  relation  between  tychite  and 
northupite. 

An  attempt  to  prepare  crystals  containing  both  sulphate  and 
chloride  was  unsuccessful,  the  resulting  octahedral  crystals  having  the 
composition  2MgC03,2Na2C03,Na2C03.  L.  J.  S. 
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Purpurite,  a  New  Mineral.  L.  C.  Graton  and  Waldemar  T. 
Schaller  ( Amer .  J.  Sci.,  1905,  [iv],  20,  146 — 151).— This  mineral  is 
found  as  small,  irregular  masses  in  pegmatite-veins  and  in  the  sur¬ 
rounding  schists  at  the  Faires  tin  mine,  King’s  Mountain,  Gaston  Co., 
North  Carolina,  where  it  is  associated  with  cassiterite  and  lithium 
minerals  (lepidolite,  spodumene,  and  tourmaline).  Its  most  striking 
feature  is  its  purple  or  dark  red  colour,  and  it  has  a  peculiar 
satiny  lustre  or  sheen  ;  the  powder  and  streak  have  a  decided  purple 
or  deep  rose  colour.  It  possesses  distinct  cleavages,  and  from  its 
optical  characters  appears  to  be  orthorhombic.  In  very  thin  sections 
it  is  transparent  and  pleochroic.  Hardness,  ;  sp.  gr.,  3T5.  The 
following  analysis  gives  the  formula  Fe203,2Mn203,3P205,3H20,  or, 
if  manganic  and  ferric  oxides  are  isomorphous,  (Mn,Fe)P04,H20. 
The  water  is  given  off  at  a  low  temperature,  3*31  per  cent,  being  lost 
at  105°.  The  mineral  is  readily  soluble  in  hydrochloric  acid  with 
evolution  of  chlorine.  Several  mineral  arsenates  containing  manganic 
oxide  are  known,  but  a  manganic  phosphate  has  not  been  previously 
described. 

Fe203.  Mn203.  P205.  H20.  CaO.  Ha20.  Li20.  Insol.  Total. 

15*89  29*25  47*30  5*26  1*48  0*84  trace  0*52  100*54 

Purpurite  has  been  produced  by  the  alteration  of  a  yellowish-brown 
mineral  with  which  it  is  found  in  association,  and  which  is  probably 
lithiophilite  (LiMnP04).  It  is  itself  always  surrounded  and  pene¬ 
trated  by  a  black,  pitchy  material,  which  under  the  microscope 
appears  to  be  a  definite  mineral ;  this  alteration  product  of  purpurite 
contains  iron,  manganese,  phosphoric  acid,  and  water,  but  as  yet  has 
not  been  completely  determined. 

Purpurite  with  the  same  characteristic  purple  colour  has  also  been 
found  in  the  lithium-bearing  pegmatite- veins  at  Pala,  in  San  Diego 
Co.,  California,  where  it  has  resulted  by  the  alteration  of  triphylite, 
(Fe,Mn)LiP04.  L.  J.  S. 

Mineralogical  Notes.  [Gyrolite,  Prehnite,  Anhydrite,  Bourno- 
nite,  Glaucodote.]  Waldemar  T.  Schaller  {Bull.  U.S.  Geol.  Burv., 
1905,  202,  121 — 144). — Gyrolite. — This  occurs  as  spherical,  platy,  or 
plumose  aggregates  filling  veins  in  a  basaltic  rock  at  Fort  Point,  San 
Francisco,  California.  The  colour  is  white  and  the  lustre  pearly.  It 
is  sometimes  associated  with  apophyllite,  but  there  is  nothing  to 
suggest  that  the  gyrolite  has  been  derived  from  the  apophyllite. 
Cleavage  flakes  show  the  emergence  of  a  negative  bisectrix  with 
2^  =  0 — 25°.  Gyrolite  is  closely  related  to  heulandite,  and  is 
possibly  monoclinic.  Analysis  I  agrees  with  Clarke’s  formula, 
5H20,4Ca0,6Si02.  Analysis  II  is  of  prehnite  from  Lower  California. 

Si02.  A1203.  Fe203.  CaO.  MgO.  Na20.  Iv20.  H20.  Total.  Sp.  gr. 

I.  53*47  0*22  trace  82*00  trace  1*25  trace  13*21  100*15  2*39 

II.  43*48  24*52  0*34  27*19  —  —  —  4*49  100*02  2*90 

Anhydrite.— Small  crystals  have  been  found  in  Texas,  but  the  exact 
locality  is  not  known.  Analysis  gave  :  CaO,  41*01  ;  S03,  58*87  ;  loss 
on  ignition,  0*22  ;  insoluble,  0*06  ;  total  100*16. 
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Bournonite. — Analysis  III  is  of  massive  material  from  Bogg's  mine, 
in  Yavapai  Co.,  Arizona. 

Glaucodote. — -A  sample  of  cobalt  ore  from  Sumpter,  Oregon,  consists 
of  massive  and  imperfectly  crystallised  glaucodote  and  pyrites  in  a 
dark  silicate  rock.  A  small  crystal  was  determined  to  be  ortho¬ 
rhombic.  Analysis  IY  corresponds  with  the  formula  Co3Fe2(AsS)5. 

S.  As.  Sb.  Pb.  Cu.  Fe.  Co.  Zn.  Mu.  Insol.  Total. 

III.  20*04  2*81  18*99  40*21  15*12  0*35  —  0*35  trace  167  99*54 

IY.  18*46  39*84  —  —  —  12*45  20*23  —  —  9*38  100*36 

The  chemical  (Abstr.,  1904,  ii,  348)  and  crystallographic  characters 
of  several  other  minerals  from  American  localities  are  given. 

L.  J.  S. 


Californite.  Frank  W,  Clarke  and  George  Steiger  (Bull.  U.S. 
Geol .  iSurv.,  1905,  No.  262,  72—74). — A  compact  variety  of  idocrase 
resembling  jade  in  appearance,  from  Siskiyou  Co.,  California,  has 
been  described  by  G.  F.  Kunz  under  the  name  californite  (Abstr., 
1904,  ii,  50).  Similar  material  (anal.  I)  is  found  also  in  Fresno  Co., 
California  :  with  it  is  associated  a  compact  white  mineral,  somewhat 
resembling  chalcedony  in  appearance,  which  is  optically  isotropic  and 
is  proved  by  analysis  II  to  be  garnet. 


Si02. 

ai2o*. 

Fe203. 

FeO. 

MnO. 

MgO. 

CaO. 

I. 

36*55 

18*89 

0*74 

0*74 

nil 

2*33 

35*97 

II. 

38*59 

22*24 

0*45 

0*36 

0*10 

0*64 

35*97 

H20  h2o 


(105°). 

(>105°). 

co2. 

F. 

Total. 

Sp.  gr. 

I. 

0*58 

3*42 

0*91 

0*13 

100*26 

3*359 

II. 

0*31 

0*80 

0*39 

0*17 

100*02 

3*586 

Analysis  I  of  idocrase  corresponds  with  the  formula 

2H20,2Al203,7Ca0,6Si02, 

or,  rejecting  part  of  the  water,  Al2Ca7(Si04)e(Al'0H)2.  A  study  of 
previously  published  analyses  of  idocrase  suggests  that  the  variations 
in  composition  of  this  species  may  be  explained  by  mixtures  of  the 
following  molecules,  the  first  and  third  of  which  usually  predominate  : 
A1 2Ca7(SiO4)0(  A1  •  OH )2 ;  Al2Ca7(Si04)6(A102H2)4  ;  <  Al2Ca7(Si04)6H4 ; 
Al2Ca7(Si04)6Ca2.  About  one-seventh  of  the  calcium  is  replaced  by 
magnesium,  and  in  the  variety  wiluite  the  group  (BOH)  probably 
occurs.  Idocrase  is  a  basic  orthosilicate  belonging  to  the  same  group 
as  garnet,  epidote,  and  the  scapolites  ;  they  are  all  products  of  contact- 
metamorphism  and  yield  the  same  alteration-products.  L.  J.  S. 


Causes  of  Variegation  in  Keuper  Marls.  Gerald  T.  Moody 
(Quart.  J.  Geol.  Boc.,  1905,  61,  431 — 437). — Several  analyses  are  given 
of  the  red  and  of  the  greenish-grey  portions,  each  selected  from  the  same 
hand-specimens,  of  Keuper  Marls  from  the  West  of  England.  The 
following  (I,  green  portion ;  II,  red  portion),  of  material  from  Wainlode 
Cliff  on  the  Severn,  may  be  quoted  as  examples  : 

YOL.  LXXXYIII.  ii. 
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Fe203. 

FeO. 

CaO. 

MgO. 

C02. 

H20  c 

(100°).  (organic). 

Si02. 

AI0O3. 

Aik., 
comb. 
HoO, 
Ti03.  undet. 

I. 

0*87 

0*96 

7-37 

6*10 

13*01 

3*01 

0*092 

50*84 

13*12 

0*42  4*208 

11. 

3*80 

0*91 

5*18 

5*42 

10*21 

3*72 

0*106 

50*91 

12*98 

0*33  6*434 

III. 

4*96 

0*61 

4*92 

4*77 

9*61 

V _ 

- 

7543 


As  shown  by  these  analyses,  as  well  as  by  all  the  others,  the  red  portion 
contains  more  ferric  oxide  and  less  calcium  and  magnesium  carbonates 
than  the  green  portion  of  the  same  hand-specimen.  It  was  found  that 
from  the  red  portion  the  ferric  oxide  cannot  be  extracted  by  dilute  acid 
so  long  as  carbonates  are  present.  The  green  portion  cannot  there¬ 
fore  have  been  produced  by  the  bleaching  of  the  red  portion.  Neither 
can  the  red  portion  have  been  produced  by  the  oxidation  of  ferrous 
iron  in  the  green  portion,  since  this  constituent  is  present  in  both 
portions  in  about  the  same  amounts,  existing  probably  as  a  ferrous 
silicate.  When,  however,  a  chalybeate  water  permeates  a  calcareous 
rock,  iron  is  deposited  as  ferrous  carbonate,  and  an  equivalent  amount 
of  magnesium  and  calcium  passes  into  solution ;  on  subsequent  exposure 
to  air,  the  ferrous  carbonate  is  oxidised  to  ferric  oxide.  By  passing  an 
artificial  chalybeate  water  (ferrous  hydrogen  carbonate  solution)  over  the 
finely-powdered  green  marl  for  several  hours  and  afterwards  drying  in 
contact  with  the  air,  a  product  was  obtained  which  closely  resembled 
the  natural  red  marl  both  in  colour  and  composition  (anal.  III).  It  is 
therefore  concluded  that  the  variegation  of  the  Keuper  Marls  and  of 
other  calcareous  rocks  has  been  brought  about  by  the  percolation  of 
chalybeate  water  through  the  more  porous  portions  of  the  lighter 
coloured  mass.  L.  J.  S. 

The  Rodeo  Meteorite.  Oliver  C.  Farrington  (Field  Columbian 
Museum ,  Geol.  Ser.y  1905,  3,  1 — 6). — This  mass  of  iron,  weighing 
97  pounds,  was  found  in  1852  near  Rodeo,  in  the  State  of  Durango, 
Mexico.  It  is  an  octahedrite  of  medium  coarseness,  with  large 
inclusions  of  schreibersite  and  some  graphite,  but  no  troilite.  Analysis 
by  H.  W.  Nichols  gave : 

Fe.  Ni.  Co.  Cu.  P.  S.  C.  Total. 

89*84  8*79  0*28  0*07  0*80  0*02  0*09  99*89 

L.  J.  S. 

The  Shelburne  Meteorite.  Leonard  H.  Borgstrom  (Trans.  B. 
Astron.  Soc.  Canada ,  1905,  [for  1904],  69 — 94). — This  meteorite  was 
observed  to  fall  on  August  13,  1904,  near  the  village  of  Shelburne, 
Grey  Co.,  Ontario;  two  masses,  weighing  12*6  and  6  kilos.,  were 
found.  They  penetrated  the  soil  to  depths  of  0*55  and  0*40  metre 
respectively,  and  from  this  it  is  calculated  that  their  velocity  was  172 
and  165  metres  per  second  respectively ;  from  other  data  (air  resistance 
and  gravity)  the  velocities  are  calculated  as  177  and  157  metres  per 
second  respectively.  The  structure  of  the  stones  is  chondritic.  Sp.  gr. 
3*499.  By  microscopical  examination,  four  different  zones  are  dis¬ 
tinguished  in  the  crust :  (1)  the  outer  black  crust  of  varying  thickness, 
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but  averaging  0*1  mm. ;  (2)  a  layer  of  brown  glass,  0'02  to  0*03  mm. 
thick;  (3)  a  colourless  layer,  consisting  of  grains  of  silicates,  0*02  to 
0*10  mm.  thick;  (4)  a  layer  consisting  of  silicates  with  many  opaque 
particles,  0*1  to  0*4  mm.  thick.  From  analyses  of  the  metallic  portion 
and  of  the  soluble  and  insoluble  silicates,  the  following  general  com¬ 
position  of  the  stone  is  obtained  : 

Si02.  Fe.  Ni.  Co.  FeO.  MnO.  A1203.  Cr203. 

39*19  10*70  0-78  0*04  15’16  0*12  2*15  0*62 

CaO.  MgO.  K20.  Na20.  S.  P.  Total. 

1-75  .26'24  0'22  0*73  1  *61  0'06  99’37 

This  corresponds  with  the  mineralogical  composition  :  nickel-iron, 
8*5;  troilite,  4*5;  chromite,  0*8 ;  schreibersite,  0*4;  olivine,  45*0; 
enstatite,  27*8;  aluminium  silicate  (maskelynite  1),  13*0  per  cent. 

The  metallic  portion  contains:  Fe,  91*08;  .Ni,  8*44;  Co,  0*48  per 
cent.  The  olivine  is  an  iron-rich  variety,  approaching  fayalite,  and  has 
the  following  composition  : 

Si02.  FeO.  MgO.  CaO.  Al2Oa.  Cr203. 

36'41  23-22  39'66  0*33  0*31  0‘07 

L.  J.  S. 

Mineral  Waters  of  Fumade.  A .  Astruc  and  J.  Delorme  (Bull* 
Soc .  chim.,  1905,  [iii],  33,  998 — 1000). — A  list  is  given  of  the  chief 
mineral  springs  of  Fumade  (Gard),  of  which  the  most  important  are 
the  Romaine  spring  and  the  Zoe  spring,  analyses  of  which  are  given. 

G.  Y. 
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Physiological  Chemistry. 

Permeability  of  the  Membrane  of  Fundulus  Eggs.  Orville  H* 
Brown  ( Amer .  J .  Physiol.,  1905,  14,  354 — 358).- — The  membrane 
of  the  eggs  of  Fundulus  heteroclitus  is  impermeable  to  salts  and  water 
during  the  first  six  or  eight  hours :  that  is,  eggs  placed  in  distilled 
water  do  not  lose  their  salts  during  that  period.  It  becomes  perme¬ 
able  after  about  eighteen  or  twenty  hours,  and  is  equally  so  to  water 
and  salts.  W.  D.  H. 

Chemistry" of  Fishes*  Eggs.  Olof  Hammarsten  ( Chem .  Centr., 
1905,  ii,  342;  from  Skand.  Archiv  Physiol.,  17,  113 — 132). — Ripe  and 
unripe  eggs  of  the  perch  were  examined.  The  proteid  is  mainly  a 
vitellin-like  nucleo-albumin,  which  does  not  yield  purine  derivatives. 
Mucin  is  also  present,  and  methods  for  the  separation  of  the  two  are 
given. 

The  .shell  of  the  ripe  eggs  consists  mainly  of  mucinogen  and  a 
little  mucin.  In  the  unripe  eggs,  both  are  present  in  only  small 
amount.  W.  D.  H* 

50—2 
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Response  of  the  Developing  Retina  to  Light  and  Radium. 

Thomas  H.  Milroy  ( J .  Physiol .,  19u5,  33,  69 — 76). — Up  to  the  fifteenth 
day  of  incubation,  the  chick’s  retina  shows  no  signs  of  response  to 
light,  such  as  are  observed  in  the  fully-developed  eye.  Beyond  this 
time,  the  pigment  cells  respond  to  light  by  throwing  out  processes 
which  contain  pigment,  and  which  clasp  the  ends  of  the  young  rods  and 
cones.  There  is  also  a  contraction  of  the  inner  segments  of  the  rods 
and  cones.  As  development  proceeds,  the  responses  become  more  dis¬ 
tinct,  and  take  place  even  when  light  reaches  the  eye  after  filtration 
through  the  shell.  The  effects  of  monochromatic  and  white  light  are 
the  same.  There  is  no  delay  in  development  in  the  case  of  embryos 
developed  in  the  light.  The  intraocular  fluorescence  produced  by 
radium  is  not  sufficient  to  evoke  such  responses,  but  the  pigment  is 
scattered  through  the  cell-bodies  and  driven  backwards  into  the  sur¬ 
rounding  tissues.  Radium  emanations  gradually  produce  a  disintegra¬ 
tion  of  all  the  retinal  elements,  starting  with  those  in  front. 

W.  D.  H. 

Gas  Exchange  in  Some  Lower  Animals  and  its  Dependence 
on  Partial  Pressure  of  Oxygen.  Torsten  Thunberg  ( Chem . 
Gentr .,  1905,  ii,  345  ;  from  Skand.  Arch.  Physiol .,  17,  i,  133—195). — 
The  investigations  were  made  in  certain  molluscs  and  worms.  In  pure 
oxygen,  the  uptake  of  that  gas  is  much  increased.  Differences 
between  the  different  animals  are  noted  in  detail.  W.  D.  H. 

Estimation  of  the  Gas  set  free  in  the  Body  after  Rapid 
Decompression  from  High  Atmospheric  Pressures.  C.  Ham 
and  Leonard  E.  Hill  ( Proc .  Physiol.  jSoc.,  1905,  vi — vii ;  J.  Physiol ., 
33). — The  gases  from  the  bodies  of  rats  subjected  to  this  treatment 
were  analysed.  Most  was  found  in  the  peritoneal  cavity.  The  total 
gas  varied  in  three  experiments  from  9  to  13  c.c.  It  contained  from 
6*7  to  16  per  cent,  of  carbon  dioxide,  and  from  2  to  8’7  per  cent,  of 
oxygen,  the  rest  being  nitrogen.  W.  D.  H. 

Oxygen  Inhalation  as  a  means  of  preventing  Caisson  and 
Divers’  Sickness.  C.  Ham  and  Leonard  E.  Hill  (Proc.  Physiol . 
Soc 1905,  vii — viii ;  J.  Physiol .,  33). — H.  von  Schrotter  has  suggested 
the  use  of  oxygen  inhalation  (to  wash  out  the  nitrogen)  for  five 
minutes  previous  to  decompression  of  caisson-workers.  The  method 
is  theoretically  correct,  and  in  animals  is  efficacious  in  preventing 
death  from  embolism.  It,  however,  is  unsafe  to  use  the  method  at 
pressures  of  50  lbs.  and  upwards  on  account  of  the  danger  of  oxygen¬ 
poisoning.  W.  D,  H. 

Effect  of  Increased  Carbon  Dioxide  Tension,  together  with 
Increased  Atmospheric  Pressure.  C.  Ham  and  Leonard  E.  Hill 
(Proc.  Physiol.  Soc.y  1905,  v — vi ;  J.  Physiol. ,  33). — The  conclusion  is 
drawn  that  increased  pulmonary  ventilation  depends  on  the  carbon 
dioxide  tension.  As  others  have  shown,  oxygen  tensions  of  less  than 
10  per  cent,  atmosphere  alter  the  respiration,  but  the  jerky  move¬ 
ments  are  quite  unlike  the  deep  heavings  produced  by  carbon 
dioxide.  W.  D.  H. 
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Effects  of  High  External  Temperature  on  the  Body-tempera¬ 
ture,  Respiration,  and  Circulation  in  Man.  A.  E.  Boycott  and 
John  S.  Haldane  ( Proc .  Physiol.  Soc 1905,  xii ;  J.  Physiol .,  33  ;  J . 
Hygiene ,  1905,  5,  494 — 513).  —  In  still  air,  the  body-temperature  rises 
above  normal  when  the  wet-bulb  thermometer  rises  over  31°  (88°  F.), 
and  remains  normal  whatever  the  external  temperature  may  be  when 
the  wet-bulb  thermometer  does  not  rise  beyond  this  point.  The 
greater  the  rise  above  31°,  the  more  rapid  the  rise  of  body-tempera- 
ture.  In  moving  air,  the  limit  is  35°.  With  rise  of  body-temperature, 
a  marked  fall  in  the  alveolar  carbon  dioxide  pressure  is  observed,  and 
an  increase  in  the  pulse  rate.  W.  D,  H. 

Absorption  Coefficients  of  Blood  and  Blood-plasma  for 
Gases.  Christian  Bohr  (Chem.  Centr .,  1905,  ii,  339 — 340  ;  from 
Skand .  Archiv  Physiol .,  17,  104 — 112), — Jn  order  to  settle  the  impor¬ 
tant  biological  questions  relating  to  the  chemical  union  of  carbon 
dioxide  and  oxygen  in  part  in  blood,  blood-plasma,  and  corpuscles,  it  is 
necessary  to  know  Bunsen’s  absorption  coefficients  for  these  media 
in  order  to  calculate  the  quantities  of  these  gases  which  are  absorbed 
in  proportion  to  the  pressure.  The  difficulty  of  the  investigation  is 
increased  by  the  fact  that  a  part  of  the  gas  is  present  in  dissociable 
compounds.  Zuntz  has  estimated  the  absorption  coefficient  of  gases 
which  do  not  form  compounds  with  blood  constituents,  and  from  these 
calculates  that  of  oxygen,  on  the  assumption  that  the  proportion 
between  the  coefficients  for  blood  and  water  is  constant  for  all  gases. 

Whether  this  is  the  case  has  never  been  investigated.  In  the 
presect  research,  the  indifferent  gas  oxygen  was  used  for  serum,  and 
hydrogen  for  the  total  blood.  The  fluid  was  shaken  with  the  gas  at 
constant  temperature,  and  the  gas  subsequently  extracted  by  the  air- 
pump.  The  results  came  out  as  anticipated  with  only  a  small  error. 
The  figures  obtained  and  the  coefficients  reckoned  from  them  are  given 
in  tables.  W.  D.  H. 

Composition  of  the  Stroma  of  the  Blood-discs  and  Haemo¬ 
lysis.  Olinto  Pascucci  ( Beitr .  chem .  Physiol.  Path 6,  543 — 551, 
552 — 566). — The  observations  lend  no  support  to  Bollett’s  idea  df  a 
stroma,  but  rather  to  its  membranous  nature ;  it  is  a  proteid  perme¬ 
able  membrane  with  a  large  amount  of  lecithin,  cholesterol,  and  a 
cerebroside.  It  has  the  chemical  and  physical  behaviour  of  Overton’s 
“  lipoid  ”  membranes  found  in  protoplasmic  cells.  Substances  which  pro¬ 
duce  haemolysis  do  so  by  acting  on  the  membrane ;  this  view  is 
supported  by  numerous  experiments  on  membranes  of  similar  compo¬ 
sition.  W.  D.  H. 

Koeppe’s  Hypothesis  of  the  Nature  of  the  Red  Blood 
Corpuscles.  G.  Gryns  (PJliiger’s  Archiv ,  1905,  109,  289 — 299. 
Compare  Koeppe,  Abstr.,  1903,  ii,  736;  1904,  ii,  650  ;  this  vol.,  ii, 
331). — A  criticism  of  Koeppe’s  view  that  the  red  discs  are  covered  with 
a  membrane  consisting  essentially  of  fatty  materials.  The  main  points 
are  as  follows.  (1)  If  the  membrane  consists  of  fatty  material  it  would 
pot  be  moistened  by  the  water,  and  rupture  could  not  therefore  be 
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due  to  differences  in  osmotic  pressure.  (2)  After  rupture,  the  mem¬ 
brane,  if  of  a  fatty  nature,  should  be  recognisable  by  its  high  re¬ 
fractive  power.  (3)  The  membrane  is  not  dissolved  by  alcohol  or 
ether. 

The  results  with  regard  to  centrifugalising  are  also  criticised. 

J.  J.  S. 

Glycuronic  Acid  of  Blood.  Raphael  Lupine  and  Boulud 
( Compt .  rend.,  1905,  141,  453 — 456.  Compare  Abstr.,  1903,  ii,  493,  and 

1904,  ii,  422). — It  is  improbable  that  glycuronic  acid  is  formed  at  the  ex¬ 

pense  of  the  laevulose,  and  the  small  amount  of  dextrose  present  in  blood 
is  insufficient  to  account  for  it.  It  is  probably  produced  from  dextrose 
obtained  from  the  considerable  amount  of  glucoside  nearly  always 
present  in  blood.  N.  H.  J.  M. 

Action  of  Vasodilators.  Y.  E.  Henderson  and  Otto  Loewi 
(Chem.  Centr.,  1905,  ii,  344 ;  from  Arch.  exp.  Path.  Pharm.,  53, 
56 — 61). — In  vaso-dilatation,  not  only  are  the  vessels  widened  in  the 
sense  that  their  total  transverse  diameter  is  increased,  but  also,  and 
probably  mainly,  by  an  increase  only  in  the  lumen.  Hence  it  is 
possible  for  an  organ  like  the  kidney  to  have  dilated  blood  vessels 
without  an  increase  of  volume.  W.  D.  H. 

Invertin  in  Blood.  Ernst  Weinland  (Zeit.  Biol.,  1905,  47, 
279 — 288). — In  the  young  dog,  invertin  is  only  found  in  the  small 
intestine  normally,  but  after  continuous  subcutaneous  injection  of 
sucrose,  it  is  found  also  in  the  blood.  If  inulin  is  used  instead,  no 
evidence  was  found  of  the  formation  of  a  ferment  able  to  split  it  up. 

W.  D.  H. 

Anti-precipitin s.  P.  Bermbach  ( Pfliiger’s  Archiv ,  1905,  109> 
73 — 77). — -The  fact  that  a  serum  will  prevent  the  precipitating  action 
of  precipitin  is  not  trustworthy  evidence  of  the  presence  of  an  anti- 
precipitin.  Certainly,  long  treatment  of  an  animal  (rabbit)  with 
injections  of  precipitin  does  not  lead  to  the  formation  of  an  anti-sub¬ 
stance.  W.  D .  H. 

Chemistry  of  Digestion.  I.  E.  S.  London  (Zeit.  physiol.  Chem., 

1905,  45,  381 — 385). — A  preliminary  description  of  the  methods  of 

making  fistulse  in  dogs  (in  accordance  with  PawlofPs  ideas),  by  which 
it  is  proposed  to  investigate  some  of  the  questions  of  digestion- 
chemistry.  W.  D.  H. 

Chemical  Mechanism  of  Gastric  Secretion.  J.  S.  Edkins 
( Proc .  Roy.  a Soc.,  1905,  76  B,  376). — The  mechanical  and  nervous 
provocation  to  the  secretion  of  gastric  juice  must  be  supplemented  by 
a  theory  of  chemical  stimulation,  as  Bayliss  and  Starling  have  shown 
to  be  the  case  in  the  pancreas.  If  an  extract  of  the  mucous  membrane 
of  the  fundus  of  the  stomach,  made  with  a  5  per  cent,  solution  of 
dextrin,  is  injected  into  the  jugular  vein,  no  secretion  of  gastric 
juice  follows ;  the  same  is  true  for  dextrin  by  itself.  But  a  dextrin 


PHYSIOLOGICAL  CHEMISTRY. 


731 


extract  of  the  pyloric  mucous  membrane  excites  a  small  secretion  of 
the  juice.  The  same  is  true  for  extracts  made  with  dextrose  or 
maltose,  or  peptone,  but  the  positive  result  with  pyloric  extracts  is 
more  marked.  It  therefore  appears  that  salivary  digestion  provides  a 
chemical  cause  for  the  secretion  of  the  next  juice  in  order.  The  term 
suggested  for  the  active  substance  is  “  gastrin  ”  It  is  not  destroyed 
by  boiling,  and  so  falls  into  line  with  many  other  “  hormones’  * 
(Starling’s  term  for  these  chemical  stimuli).  W.  D.  H. 

Formation  of  Hydrochloric  Acid  in  the  Stomach.  Alfred 
Benrath  and  Fritz  Sachs  (PJlugei^s  Archiv ,  1905,  109,  466—472), — - 
Absence  of  chlorine  ions  in  the  food  does  not  prevent  formation  of 
hydrochloric  acid.  Presence  of  chlorine  ions  in  the  food  does  not 
necessarily  evoke  hydrochloric  acid  formation.  Introduction  of 
chlorine-free  salt  solutions  into  the  stomach  does  not  abolish  the  acid 
of  the  secretion  which  comes  from  the  blood.  The  quantity  of  the 
acid  secreted  has  no  relation  to  the  chlorine  administered.  The  form¬ 
ation  of  hydrobromic  acid  after  introducing  sodium  bromide  into  the 
stomach  is  also  explained  by  absorption  into  the  blood  and  subsequent 
glandular  activity.  The  impermeability  of  the  stomach  to  chlorine 
ions  is  not  proved.  These  facts  all  tell  against  Koppe’s  theory. 

W.  D.  H. 

Antipepsin.  Osw.  Schwarz  ( Beitr .  chem.  Physiol.  Path.,  1905,  0, 
524 — 542). — The  existence  of  substances  antagonistic  to  ferments  has 
been  abundantly  proved  by  numerous  researches,  references  to  which 
are  given.  In  some  cases,  the  appearance  of  the  anti-substance  is 
provoked  by  injection  of  the  ferment,  as  in  researches  on  immunity ; 
in  other  cases,  the  anti-substance  is  normally  present,  and  in  the 
case  of  the  stomach  the  existence  of  antipepsin  explains  why  the 
stomach  does  not  digest  itself.  It  has  been  shown  that  antitrypsin 
resists  the  action  of  heat  (Poliak)  ;  the  same  is  true  for  the  substance 
which  is  inhibitory  to  peptic  activity.  It  is  precipitable  by  alcohol. 
It  is  present  in  preparations  of  pepsin,  and  the  inhibitory  influence, 
measured  by  experiments  with  Mett’s  tubes,  is  proportional  to  the 
amount  of  boiled  pepsin  solution  added.  Albumoses  act  inhibitingly 
in  a  similar  way,  but  the  boiled  and  filtered  solutions  of  pepsin  which 
are  inhibitory  give  no  biuret  reaction.  Possibly  the  biuret  reaction  is 
not  a  sufficiently  sensitive  one  to  detect  the  small  amount  of  substance 
present.  Danilewsky  and  others  deny  the  proteid  nature  of  anti¬ 
pepsin.  The  question  arises  whether  the  latter  substance  is  preformed 
or  an  artifact  produced  by  boiling  the  pepsin  solution.  The  answer 
given  is  that  the  former  alternative  is  correct.  If  proteid  is  soaked  in 
pepsin  solution,  the  pepsin  is  removed  by  absorption,  and  the  residual 
fluid  contains  no  pepsin,  but  antipepsin  is  present  before  and  after 
boiling  it.  The  antipepsin  does  not  destroy  pepsin,  but  forms  with  it 
an  inactive  “  neutral  ”  complex.  W.  D.  II. 

A  Fat-hydrolysing  Ferment  from  the  Mucous  Membrane 
of  the  Stomach.  Albert  Fromme  (Beitr.  chem.  Physiol .  Path., 
1905,  7,  51 — 76.  Compare  Volhard,  Abstr.,  1901,  ii,  518;  1903, 
ii,  120,  494). — -The  author  confirms  the  presence  of  a  fat-hydrolysing 
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ferment  (steapsin)  in  the  mucous  membrane  of  the  stomach.  Similar 
ferments  may  be  obtained  from  dogs  and  pigs,  either  from  the  dry 
material  or  by  glycerol  extraction.  The  pylorus  end  of  the  stomach 
does  not  contain  such  a  ferment.  The  ferment  from  pigs  behaves 
differently  from  the  human  terment.  Its  action  is  accelerated  by 
alkali  and  retarded  by  acid.  The  ferment  obtained  from  dog’s  stomach 
by  glycerol  extraction  is  not  affected  by  acids,  but  is  sensitive  to 
alkalis,  and  thus  resembles  the  human  steapsin.  J.  J.  S. 

Extent  to  which  Fats  are  Decomposed  in  the  Stomach. 

Adolf  Zinsser  (Beitr.  chem.  Physiol.  Path.,  1905,  7,  31 — 50.  Com¬ 
pare  Fromme,  preceding  abstract).' — When  a  fat  emulsion  is  intro¬ 
duced  into  a  normal  stomach,  about  25  per  cent,  of  the  fat  is  hydro¬ 
lysed  at  the  end  of  one  hour,  and  in  all  probability  this  value  obtained 
experimentally  is  below  the  actual  value.  No  direct  relationship  can 
be  established  between  the  time  and  degree  of  hydrolysis. 

The  hydrolysis  is  less  in  cases  of  hyperacidity,  but  considerably 
greater  (45  per  cent,  in  one  hour)  in  cases  of  achylia  gastrica.  The 
decomposition  is  produced  by  an  enzyme  which  remains  behind  when 
the  juices  are  filtered.  J.  J.  S. 

Estimation  of  Parachymosin,  and  Tim©  Laws  of  Human 
Rennin  Ferment.  Georg  Becker  (Beitr.  chem .  Physiol.  Path.,  1905, 
7,  89 — 119.  Compare  Fuld,  Abstr.,  1902,  ii,  415,  675). — The  ordinary 
time  law  for  coagulation  (namely,  amount  of  ferment  x  time  of  coagula¬ 
tion  =  constant)  does  not  hold  good  for  parachymosin  (Bang,  Abstr., 
1900,  ii,  356).  The  relative  falling  off  in  the  coagulating  action  when 
experiments  are  conducted  for  a  long  time  is  not  due  to  the  liquids 
necessarily  required  for  dilution.  The  addition  of  calcium  chloride 
and  acid  favours  the  coagulation,  and  when  added  in  certain  propor¬ 
tions  and  allowed  to  react  for  a  short  time  (five  hours),  the  coagulation 
approximates  to  the  ordinary  time  law  for  calves’  rennin. 

For  the  estimation  of  parachymosin,  the  simplest  method  is  to  deter¬ 
mine  the  amount  of  juice  required  to  produce  the  coagulation  of  10  c.c. 
of  milk  containing  2  per  cent,  of  hydrochloric  acid,  when  the  mixture 
is  kept  in  an  ice-chest  for  thirty  minutes  and  then  warmed  for  five 
minutes.  J.  J.  S. 

Time  and  Fermentation  Laws  of  Pancreas-steapsin.  Hans 
Engel  (Beitr.  chem.  Physiol.  Path,,  1905,  7,  77 — 88.  Compare  Scbiitz, 
Abstr.,  1885,  1147;  Borissow  and  Linossier,  Physiol.  Path.,  1899, 
1  ;  Schiitz  and  Huppert,  1900,  ii,  553). — The  Schiitz-Huppert 
laws,  namely,  vj  Jft  —  constant,  hold  good  for  pancreas-steapsin,  and 
the  amount  of  ferment  can  be  calculated  from  the  equation  x  —  v^lft, 
where  v  —  percentage  of  fat  decomposed,  f  the  volume  of  ferment  solu¬ 
tion  in  c.c.,  and  t  the  time  in  hours.  J.  J.  S. 

End-products  of  Pancreatic  Autolysis.  Phoebus  A.  Levene 
(Zeit.  physiol.  Chem.,  1905,  45,  498 — 499.  Compare  Abstr.,  1903, 
ii,  670,  737  ;  1904,  ii,  425). — The  statement  made  by  Kutscher  and 
Lohmann  (this  vol.,  ii,  466)  that  thymine  and  uracil  are  not  products 
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of  pancreatic  autolysis  is  incorrect.  If  sufficient  time  is  allowed  to 
elapse,  they  are  always  found  by  the  author's  method.  W.  D.  H. 

Utilisation  of  Carbohydrates  without  Intervention  of 
Alimentary  Digestion  Processes.  Lafayette  B.  Mendel  and 
Philip  H.  Mitchell  ( Amer .  J.  Physiol .,  1905,  14,  239 — 247). — There 
are  no  profound  differences  between  glycogen  and  dextrin  in  their 
“parenteral"  introduction  into  animals ;  glycogen  is  retained  rather 
better.  The  failure  of  the  organism  to  retain  carbohydrates,  which  it 
is  not  fitted  to  transform  into  mono-saccharides  by  ferment  action,  is 
well  illustrated  by  experiments  with  inulin  and  zsolichenin.  The 
importance  of  the  alimentary  digestive  changes  in  the  metabolism  of 
carbohydrates  stands  on  a  firm  footing.  W.  D.  H. 

Influence  of  Movement  of  the  Body  on  the  Digestion  and 
Absorption  of  Food  stuffs  in  the  Horse.  Arthur  Scheunert 
( Pjluger's  Archiv ,  1905,  109,  145 — 198). — Movement  during  the 
digestion  of  food  tends  to  retard  the  passage  of  material  from  the 
stomach  to  the  intestine,  and  at  the  same  time  increases  the  percent¬ 
age  of  water  in  the  stomach.  This  is  due  mainly  to  the  increased 
secretion  of  water  from  the  mucous  membrane  during  motion.  In 
spite  of  the  increased  percentage  of  water,  movement  of  the  body,  even 
galloping,  does  not  tend  to  mix  the  stomach  contents. 

Motion  increases  the  digestion  of  carbohydrate  and  the  general 
secretion  of  the  stomach  juices,  but  at  first  tends  to  lessen  the  diges¬ 
tion  of  nitrogenous  substances  and  proteids,  but  later  this  is  also 
intensified,  as  is  also  the  absorption  of  food  by  the  stomach. 

The  decomposition  and  absorption  in  the  intestine  are  only  slightly 
affected  by  bodily  movement. 

Most  of  the  experiments  were  made  with  relatively  old  horses,  and 
the  results  vary  somewhat  with  the  individual  animals.  J.  J.  S. 

Movements  of  the  Surviving  Intestine.  John  N.  Langley 
and  Budolf  Magnus  (J.  Physiol. ,  1905,  33,  34 — 51.  Compare  Magnus, 
Abstr.,  1905,  ii,  466). — The  experiments  of  Bayliss  and  Starling  on  the 
dog’s  intestine  are  in  the  main  true  also  for  cat  and  rabbit.  Strong  and 
fairly  regular  contractions  can  be  obtained  after  section  of  vagi  and 
superior  mesenteric  nerves  by  direct  application  of  1  per  cent,  atropine, 
0‘5  to  3  per  cent,  strychnine,  and  1  to  10  per  cent,  cocaine.  These 
and  the  normal  contractions  are  either  lessened  or  abolished  by  a  stimulus 
applied  above  the  balloon  which  is  inserted  for  the  registration  of  the 
movements.  Inhibition  is  usually  produced  by  direct  application  of 
sodium  chloride  solutions.  Degenerative  section  of  the  nerves  does  not 
abolish  any  of  these  effects  or  the  inhibition  normally  produced  by 
adrenaline  and  by  nicotine.  W.  D.  H. 

Action  of  the  Mucous  Membrane  of  the  Surviving  Intes¬ 
tine  on  Soaps,  Fats,  and  Fatty  Acids.  Otto  Frank  and 
Adolf  Bitter  (Zeit  Biol.,  1905,  47,  251 — 267). — In  order  to  deter¬ 
mine  the  seat  of  synthesis  of  fats  from  their  hydrolytic  products 
formed  during  digestion,  Ewald,  and  later  Hamburger,  incubated 
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finely-divided  intestinal  mucous  membrane  with  these  products,  and 
determined  the  amount  of  neutral  fat  after  some  hours.  Their  results 
were  irregular  and  unconvincing.  Moore  could  not  discover  any  new 
formation  of  fat  at  all.  The  present  experiments,  carried  out  with 
calf’s  mucous  membrane  and  various  mixtures  of  soap,  fatty  acids,  and 
glycerol,  confirm  Moore’s  statement.  Considerable  importance  is 
attributed  to  the  formation  of  carbon  dioxide  during  digestion,  and 
this  substance  is  believed  to  be  responsible  for  the  liberation  of  fatty 
acids  from  soaps.  W.  D.  H. 

Liver  Autolysis.  Julius  Baer  and  Adam  Loeb  ( Chem .  Centr., 
1905,  ii,  345  ;  from  Arch.  exp.  Path.  Pharm.,5 3, 1 — 14). — The  question 
investigated  is  whether  the  blood  contains  a  true  anti-ferment  against 
autolysis.  Serum  inhibits  autolysis  of  the  liver  even  after  it  has 
been  heated  to  95°.  The  evidence  is  therefore  against  an  anti-ferment. 
Acid  added  to  the  serum  increases  the  autolysis ;  solution  of  sodium 
hydrogen  carbonate  in  small  quantities  acts  in  the  same  way.  Serum 
glo'bulin  hastens,  serum  albumin  delays  it.  Boiling  destroys  the 
hastening  action  of  the  former,  but  not  the  inhibiting  action  of  the 
latter  proteid.  W.  D.  H. 

[Effect  of  Feeding  with  Material  Rich  in  Arginine.]  Gustav 
Orglmeister  ( Beitr .  chem.  Physiol .  Path.,  1905,  7,  27—30). — Feeding 
dogs  with  material  rich  in  arginine  does  not  appear  to  increase  the 
amounts  of  arginine  in  the  various  organs,  and  feeding  birds  with 
benzoic  acid  does  not  tend  to  decrease  the  amounts  of  arginine  to  any 
appreciable  extent.  J.  J.  S. 

The  Nutritive  Value  of  Amino-compounds.  Boleslaus  von 
Strusiewicz  (Zeit.  Biol.,  1905,  47,  143 — 185). — From  experiments  on 
sheep,  the  conclusion  is  drawn  that  the  metabolic  value  of  amino- 
compounds  is  the  same  as  that  of  proteid.  W.  D.  H. 

Metabolic  Changes  during  the  Metamorphosis  of  the  Meat¬ 
fly  (Calliphora  Vomitoria).  Ernst  Weinland  ( Zeit .  Biol.,  1905, 
47,  186 — 231). — In  the  metamorphosis  of  the  pupa  there  is  at  first 
lessening  of  respiratory  processes ;  these  then  remain  at  a  low  level, 
and  finally,  with  the  appearance  of  movements,  they  are  increased 
and  lead  to  great  loss  of  weight.  Combustion  of  fat  is  the  main 
source  of  the  carbon  dioxide  given  out ;  no  oxidation  of  carbohydrate 
was  proved  to  occur,  but  there  is  the  formation  of  a  small  amount  of 
carbohydrate  material  (chitin),  which  is  the  result  of  the  breakdown 
of  nitrogenous  substances.  W.  D.  H. 

Folin’s  Theory  of  Proteid  Metabolism.  Diarmid  Noel  Paton 
(J.  Physiol.,  1905,  33,  1—11.  See  Folin,  Abstr.,  1905,  ii,  183,  268). 
— Folin’s  theory  is,  on  the  whole,  agreed  with,  but  certain  differences 
of  detail  are  noted  ;  for  instance,  in  the  dog,  creatinine  excretion  is 
not  so  constant  as  in  man.  A  doubt  is  expressed  whether  any  hard 
and  fast  line  can  be  drawn  between  endogenous  and  exogenous 
proteid  metabolism,  and  urea  may  probably  be  a  result  of  both  Some 
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of  Folin’s  results  may  be  explained  by]variations  in  the  activity  of 
the  liver,  for  it  is  here  that  urea  precursors  are  transformed  into  that 
substance.  Of  all  diets,  proteid  is  the  best  to  stimulate  hepatic  meta¬ 
bolism,  as  gauged  by  the  amount  of  bile  secreted.  Hence,  on  a  diet 
poor  in  proteid  it  may  be  sluggish,  and  therefore  fail  to  convert  much 
of  the  waste  nitrogen  into  urea,  whilst  on  a  diet  rich  in  proteid  the 
conversion  will  be  more  complete.  The  amount  of  sulphur  which  is 
completely  oxidised  must  also  depend  on  hepatic  activity. 

W.  D.  H. 

Gelatin  in  Metabolism.  Maurice  Kauffmann  ( Pfliigers  Archiv , 
1905,  109,  440 — 465). — From  experiments  on  two  dogs  and  also  on 
the  author,  it  was  determined  that  the  proteid  (plasmon)  in  the  diet 
can  be  replaced  to  the  extent  of  one-fifth  by  gelatin  without  harm. 
This  can  be  exceeded  and  the  proteid  completely  replaced  by  gelatin  if 
it  is  mixed  with  tyrosine,  cystine,  and  tryptophan.  Both  dogs,  however, 
died.  W.  D.  H. 

Chemical  Correlation  of  the  Functions  of  the  Body.  Ernest  H. 
Starling  {Lancet ,  1905,  ii,  501 — 503,  579 — 583). — A  series  of 
lectures  (Croonian  lectures,  Royal  College  of  Physicians)  giving  an 
account  of  the  numerous  researches  recently  carried  out  by  the  author 
and  his  colleagues  on  the  chemical  messengers  which  bring  about 
correlation  of  function  between  different  organs  of  the  body.  The 
general  name  bestowed  upon  them  is  hormone.  Some,  like  secretin, 
stimulate  increased  activity  and  katabolism,  others  involve  increased 
assimilation  and  growth.  Under  the  latter  head  fall  the  internal 
secretions  of  the  thyroid  and  generative  organs.  Preliminary  experi¬ 
ments  indicate  that  it  is  an  internal  secretion  of  the  foetus  which 
leads  to  the  growth  of  the  mammary  gland.  W.  D.  H. 

Occurrence  of  Lithium  in  the  Human  Body.  Erich  Herrmann 
(Pjluger's  Archiv,  1905,  109,  26 — 50). — Lithium  appears  to  be  present 
in  practically  all  the  organs  of  the  human  body.  It  is  also  present  in 
the  earlier  stages  of  development  (foetus),  where  the  feeding  has  been 
entirely  by  means  of  the  maternal  blood.  The  lungs  appear  to  be 
richest  in  lithium. 

The  detection  of  lithium  in  presence  of  considerable  quantities  of 
phosphates  cannot  be  carried  out  in  the  usual  manner,  and  a  method 
is  recommended  which  is  based  on  the  fact  that  lead  phosphate  is 
insoluble  in  acetic  acid  and  lithium  acetate  is  readily  soluble  in  water. 

J.  J.  S. 

Conditions  for  the  Formation  of  Acetone  [in  the  Body]. 

Bichard  Waldvogel  {Beitr.  chem .  Physiol .  Path.,  1905,  7,  150 — 151. 
Compare  Satta,  this  vol.,  ii,  406). — Polemical.  J.  J.  S. 

Fate  of  Oil  Injected  Subcutaneously.  Yandell  Henderson 
and  Edward  Francis  Crofutt  {Amer.  J.  Physiol 1905,  14, 193 — 202). 
— Cotton-seed  oil  injected  subcutaneously  in  dogs  is  rapidly  and  widely 
distributed  through  the  subcutaneous  spaces,  but  it  is  not  transformed 
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in  situ  into  adipose  tissue.  The  tissues  react  to  its  presence  as  to  any 
non-irritating  foreign  substance.  It  does  not  appear  in  detectable 
amounts  in  blood,  lymph,  or  milk.  It  is  ultimately  absorbed  and 
utilised,  but  the  process  is  so  slow  that  oil  injections  are  practically 
destitute  of  nutritive  value.  W.  D.  H. 

Effect  of  Dextrose  and  Certain  Salts  on  the  Rate  of  Trans¬ 
formation  of  Glycogen  into  Dextrose.  C.  Hugh  Neilson  and 
Oliver  P.  Terry  (Amer.  J.  Physiol .,  1905,  14,  105 — 111). — It  is 
suggested  that  the  change  of  dextrose  into  glycogen  and  vice  versd  in 
the  body  is  due  to  the  reversible  action  of  a  single  enzyme.  The 
change  into  sugar  is  certainly  retarded  by  excess  of  sugar. 
Calcium  chloride  retards,  and  sodium  citrate  accelerates,  the  change. 
The  action  of  salts  is  probably  one  on  cell-membranes.  W.  D.  H. 

Distribution  of  Glucothionic  Acid  in  the  Animal 
Organism.  John  A.  Mandel  and  Phoebus  A.  Levene  (Zeit. 
physiol.  Chem .,  1905,  45,  386 — 392.  Compare  Abstr,,  1903,  ii,  314) 
— By  the  use  of  Levene’s  method,  glucothionic  acid  was  isolated  from 
mammary  gland,  kidney,  liver,  and  pancreas.  W.  D.  H. 

Cystine.  Emil  Fischer  and  Umetaro  Suzuki  (Zeit.  physiol.  Chem ., 
1905,  45,  405 — 411.  Compare  Abstr.,  1905,  i,  121). — By  dissolving 
cystine  in  dry  methyl  alcohol  and  allowing  a  stream  of  dry  hydrogen 
chloride  to  pass  through  it,  a  cystine  dimethyl  ester  hydrochloride 
was  obtained.  This  forms  crystalline  salts  which  serve  to  identify 
cystine.  No  differences  could  be  detected  between  cystine  prepared 
from  calculi  and  that  prepared  from  horse-hair.  Neuberg  and  Mayer’s 
contrary  result  is  probably  explicable  by  admixture  with  tyrosine. 

W.  I).  H. 

The  Silver  Reaction  in  Animal  and  Vegetable  Tissues. 

Archibald  B.  Macallum  ( Proc .  Roy.  Soc.,  1905,  76  A,  217 — 229). — 
One  view,  which  seeks  to  explain  the  well-known  reduction  stain  with 
silver  nitrate  so  much  used  in  histology,  states  that  a  silver-proteid 
compound  in  the  cementing  material  is  the  substance  which  is  acted 
on  by  light.  But  proteids  freed  from  salts,  or  tissues  washed  free 
from  salts,  no  longer  give  the  reaction.  Taurine  and  creatine  out  of  a 
large  number  of  organic  substances  examined  give  the  reaction,  but 
these  exceptions  may  be  eliminated.  The  conclusion  is  drawn  that 
the  halogen  in  haloid  form  is  the  cause  of  the  reaction.  Intercellular 
material  is  specially  rich  in  chlorides,  and  the  reaction  may  be  used 
to  determine  the  distribution  of  chlorides  in  histological  specimens. 
The  normal  nuclei  of  animal  and  vegetable  cells  do  not  contain  chlorides 
at  all.  W.  D.  H. 

The  Masking  of  Ionic  Effects  by  Organic  Substances. 

Percy  Goldthwait  Stiles  and  William  Herbert  Beers  (Amer. 
J.  Physiol.,  1905,  14,  133 — 137). — Well-known  ionic  effects  on 
muscle  are  masked  by  the  presence  of  organic  substances  with  large 
molecules ;  this  is  regarded  as  an  indication  of  combination. 

W.  D.  H. 
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Supposed  Equivalence  of  Sodium  and  Lithium  Ions  in 
Skeletal  Muscle.  Carl  Spencer  Milliken  and  Percy  Goldthwait 
Stiles  (Amer.  J.  Physiol .,  1905,  14,  359 — 365). — The  ions  sodium  and 
lithium  are  very  similar  physically,  bat  are  not  equivalent  physio¬ 
logically.  There  is,  however,  no  foreign  ion  which  is  so  slow  to  make 
a  noteworthy  change  in  skeletal  muscle  as  lithium,  but  when  much 
of  the  normal  sodium  is  replaced  by  lithium,  a  characteristic  fall  in 
irritability  follows.  ISTo  irreparable  harm  results,  for  by  a  reversal 
of  treatment  the  muscle  can  be  restored.  The  harmlessness  of  lithium 
does  not  obtain  for  all  tissues.  W.  D.  H. 

Paths  of  Absorption  from  the  Liver.  Lafayette  B.  Mendel 
and  Frank  P.  Underhill  (Amer.  J.  Physiol .,  1905,  14,  252 — 258). — 
Absorption  of  injected  materials  (milk,  &c.)  from  lymph  spaces  is  not 
different  in  the  liver  from  what  it  is  in  serous  cavities  and  other 
lymph  spaces.  W.  D.  H. 

Physiology  of  Molluscs.  II.  Inorganic  Constituents  of  the 
Liver  of  Sycotypus.  Lafayette  B.  Mendel  and  Harold  C. 
Bradley  (Amer.  J .  Physiol 1905,  14,  313 — 327). — Copper,  zinc,  iron, 
calcium,  magnesium,  and  phosphorus  are  normal  constituents  of  the 
liver  of  Sycotypus.  Copper  comprises  8  per  cent,  of  the  total  ash,  or 
1*2  per  cent,  of  the  dry  tissue  ;  the  corresponding  numbers  for  zinc 
are  15  and  1*7 ;  both  are  present  in  cells  and  the  connective  tissue, 
but  the  most  copper  is  in  the  green  pigment  cells.  Both  are 
derived  from  the  food,  and  are  stored  in  the  liver  for  purposes  of 
blood  formation  ;  a  respiratory  proteid  peculiar  to  this  animal  occurs 
in  the  blood  and  contains  both  metals.  W.  D.  H. 

The  Tauro-choleic  Acid  of  Ox  Bile.  Alf.  Gullbring  (Zeit. 
physiol.  Chem.,  1905,  45,  448 — 458). — Glycocholic  and  taurocholic 
acids  were  found  in  ox  bile  by  Strecker  and  prepared  in  a  state  of 
purity  by  Hammarsten ;  glycocholeic  acid  was  isolated  by  Wahlgren  ; 
the  present  investigation  is  a  search  for  the  fourth  member  of  the 
group,  namely,  taurocholeic  acid.  It  was  found  present  in  small 
quantities,  but  was  not  obtained  in  crystalline  form.  W .  D.  H. 

Presence  of  Bile  Pigments  in  Leeches.  Camille  Spiess 
(Compt.  rend.,  1905,  141,  333 — 335). — The  product  of  secretion  of  the 
peritoneal  cells  contains  one  of  the  specific  principles  of  the  bile, 
elaborated  by  the  hepatic  cells  of  higher  animals. 

The  peritoneal  cells  of  leeches  accumulate  a  pigment  analogous  to,  if 
not  identical  with,  the  bile  pigments  of  the  vertebrates. 

N.  H.  J.  M. 

Gaseous  Metabolism  of  the  Kidney.  Joseph  Barcroft  and 
T.  Gregor  Brodie  (J.  Physiol .,  1905,  33,  52 — 68.  Compare  this  vol., 
ii,  99). — The  diuresis  produced  by  urea  and  sodium  sulphate  is 
accompanied  by  a  large  increase  of  the  oxygen  absorbed  by  the 
kidney.  This  is  also  the  case  in  phloridzin  diabetes.  There  is  not 
always  a  simultaneous  increase  in  the  carbon  dioxide  leaving  the  organ. 
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The  work  of  concentration,  as  calculated  from  the  freezing  points  of 
the  blood  and  urine,  accounts  for  only  a  small  fraction  of  the  whole 
energy  transformed  by  the  kidney :  the  two  quantities  have  no  fixed 
relation  to  one  another.  In  so  far  as  urine  of  the  same  freezing  point 
as  the  serum  would  represent  Ludwig's  glomerular  filtrate,  the  experi¬ 
ments  lend  no  support  to  his  theory,  for  the  source  of  energy  for  the 
production  of  such  urine  should  be  the  heart  and  not  the  kidney ; 
yet  it  is  in  these  circumstances  that  the  kidney  is  most  active. 
Diuresis  is  not  always  accompanied  by  increased  blood-flow  ;  when 
it  is,  the  former  outlasts  the  latter.  Over  a  large  number  of  experi¬ 
ments  there  is  an  approximate  equality  between  the  volumes  of  oxygen 
absorbed  and  the  carbon  dioxide  excreted  by  the  kidney.  This  suggests, 
though  it  does  not  exactly  prove,  that  the  substance  of  the  kidney  is 
completely  broken  down  in  the  organ  itself.  In  some  cases,  urine  of 
less  molecular  concentration  than  the  serum  was  obtained ;  the 
divergence  being  greatest  when  the  flow  of  urine  has  been  most 
rapid.  W.  D.  H. 

Effect  of  Hypnotics  and  Anti-pyretics  on  the  Rate  of 
Catalysis  of  Hydrogen  Dioxide  by  Kidney  Extract.  C.  Hugh 
Neilson  and  Oliver  P.  Terry  (Amer.  J.  Physiol. ,  1905,  14, 
248 — 251). — Hypnotics  have  a  sedative  influence  on  ferment  action, 
and  various  drugs  of  this  class  were  found  to  retard  the  catalytic 
action  of  kidney  extract.  Antipyrin  was  the  only  anti-pyretic 
investigated,  as  it  is  one  of  few  sufficiently  soluble  for  such  ex¬ 
periments.  It  has  the  opposite  effect.  W.  D.  H. 

Variations  in  the  Amount  of  Casein  contained  in  Human 
Milk.  Gustave  Patein  and  L.  Daval  (J.  Pharm.  Chim.,  1905,  22, 
193 — 200). — The  results  of  16  analyses  show  that,  one  month  after 
delivery,  human  milk  contains  on  the  average  l’O  per  cent,  of  casein, 
and  that  the  variation  in  the  amount  is  within  narrow  limits.  The 
average  amount  found  in  12  analyses  of  the  milk  of  a  woman,  4  to 
10  days  after  delivery,  was  1*77  per  cent.  In  estimating  casein  in 
milk,  it  is  of  great  importance  not  to  add  too  little  or  too  much  acetic 
acid  ;  in  the  first  case,  the  casein  is  not  completely  precipitated,  and  in 
the  second  it  is  re-dissolved.  W.  P.  S. 

Composition  of  Abnormal  Milk  and  Ash  Constituents. 
Sagoro  Hashimoto  («/,  Sapporo  Agric .  Coll.,  1903,  2,  1 — 14). — The 
milk  was  partly  curdled  and  clotted  and  partly  viscous  and  was 
strongly  alkaline.  When  examined  microscopically,  it  was  found  to 
contain  colostrum  and  blood  corpuscules  and  fragments  of  tissue.  It 
had  a  red  colour,  due  no  doubt  to  the  presence  of  blood,  since  no 
chromogenic  microbes  could  be  detected. 

As  regards  the  composition  of  the  milk,  the  percentages  of  dry 
matter,  fat,  and  lactose  were  found  to  be  very  low  (especially  the  fat 
and  lactose) ;  the  proteids  were  high,  whilst  the  total  ash  was  quite 
normal.  The  conclusion  is  drawn  that  the  excess  of  proteids  represents 
the  amounts  which,  under  normal  conditions  would  be  utilised  for  the 
production  of  fat  and  lactose. 
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The  composition  of  the  ash  was  as  follows  : 

KsO.  Na20.  CaO.  MgO  Fe203  P205.  S03.  Cl. 

8*96  36*54  7*44  1*74  0*21  17*38  1*34  33*63 

The  results  show  that  the  ash  consists  largely  of  sodium  chloride 
and  that  the  amounts  of  potassium  and  phosphoric  acid  are  very  low. 
The  low  percentage  of  iron  indicates  that  no  great  amount  of  blood 
can  be  present  in  the  milk.  It  is  probable  that  a  considerable  quantity 
of  blood  serum  had  passed  into  the  milk  glands. 

The  milk  was  from  a  Dutch  cow  which  had  recently  calved  after  an 
interval  of  six  years  since  the  last  calf.  N.  H.  J.  M. 

Origin  of  Lactose.  Effects  of  Injections  of  Dextrose  during 
Lactation.  Ch.  Porcher  (Compt.  rend.,  1905,  141,  467 — 469. 

Compare  this  vol.,  ii,  600). — Injection  of  dextrose  gives  rise  to  lactos- 
uria  unless  the  amount  is  excessive,  in  which  case  glycosuria  results. 
The  same  amount  of  dextrose  which  produces  lactosuria  when  the 
mammary  glands  are  in  full  activity  may  produce  glycosuria  when  the 
glands  are  less  active.  N.  H.  J.  M. 

Physiology  of  the  Kidneys.  III.  Mechanism  of  Caffeine 
Diuresis.  Otto  Loewi,  W.  M.  Fletcher,  and  Y.  E.  Henderson 
( Chem .  Centr .,  1905,  ii,  343  ;  from  Arch.  exp.  Path.  Pharm .,  53, 
15 — 32). — Caffeine  is  not  a  vaso-constrictor ;  it  dilates  the  kidney 
vessels,  but  not  those  of  other  organs.  The  cause  of  diuresis  is 
accelerated  blood-flow.  The  effect  is  one  directly  in  the  vessel  walls 
and  occurs  after  the  nerves  have  been  cut  and  degenerated.  The 
increased  action  of  caffeine  in  nephritis  fits  in  with  Traube  and 
Cohnheim’s  theory  of  that  disease.  W.  D.  H. 

Physiology  of  the  Kidney.  IV.  Mechanism  of  Salt 
Diuresis.  Otto  Loewi  and  Nathaniel  H.  Alcock  (Chem.  Centr., 
1905,  ii,  343;  from  Arch.  exp.  Path.  Pharm,,  53,  33 — 48). — After 
saline  injections,  the  more  watery  condition  of  the  blood  is 
the  cause  of  the  dilatation  of  the  blood  vessels  and  of  diuresis.  If  the 
vessels  are  fatigued  by  caffeine,  salt  again  causes  them  to  dilate. 

W.  D.  H. 

Physiology  of  the  Kidneys.  V.  Mechanism  of  Urea 
Diuresis.  Y.  E.  Henderson  and  Otto  Loewi  (Chem.  Centr.,  1905,  ii, 
343 — 344  ;  from  Arch.  exp.  Path.  Pharm.,  53,  49 — 55). — ‘Here  also 
diuresis  is  attributed  to  hydrsemia.  The  paper  concludes  with  a 
summary  of  the  modes  of  action  of  diuretics.  W.  D.  H. 

A  New  Compound  of  Sulphur  in  Dogs’  Urine.  Carl 
Neuberg  and  Grosser  (Chem.  Centr.,  1905,  ii,  835 — 836  ;  from  Centr . 
Physiol 19,  316).— Some  years  ago  J.  Abel  found  that  on  heating  dogs’ 
urine  with  alkali,  an  alkyl  sulphide,  probably  ethyl  sulphide,  was  split 
off  from  an  unknown  precursor.  The  latter  is  of  basic  nature  and  can  be 
precipitated  from  the  urine  by  phosphotungstic  acid  and  isolated  from 
the  precipitate  by  mineral  acid  and  potassium  bismuth  iodide.  The 
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base  is  methyl  diethylsulphinium  hydroxide,  SMeEt./OH.  The  origin 
of  the  base  appears  to  be  putrefaction  of  cystine,  which  leads  to  the 
formation  of  ethyl  sulphide,  this  being  subsequently  methylated. 

W.  D.  H. 

Cause  of  the  Oxidising  Action  of  Urine.  P.  Schurhoff 
( Pfliiger’s  Archiv,  1905,  109,  83 — 94.  Compare  Bertram,  this  vol.,  ii, 
468). — The  oxidising  power  of  urine  may  be  estimated  by  the  follow¬ 
ing  process.  The  urine,  after  complete  removal  of  dissolved  oxygen,  is 
mixed  with  10  c.c.  of  a  sodium  hyposulphite  solution  and  the  mixture 
titrated  with  indigo-carmine  solution,  a  further  10  c.c.  of  the  hypo¬ 
sulphite  solution  is  added,  and  the  titration  repeated.  The  difference 
between  the  two  readings  gives  the  vol.  of  standard  hyposulphite 
oxidised  by  the  urine.  The  hyposulphite  must  be  carefully  protected 
from  atmospheric  oxygen.  The  oxidising  action  is  shown  to  be  due  to 
nitrates  in  the  presence  of  acid  phosphates,  and  only  to  a  slight  extent 
to  hydrogen  peroxide.  The  oxidising  action  can  be  followed  qualita¬ 
tively  by  means  of  ferrous  salts  without  the  addition  of  indigo. 

J.  J.  S. 


Excretion  of  Nitrogen  in  the  White  Rat.  Shinkisiii  Hatai 
(Amer.  J.  Physiol .,  1905,  14,  120 — 132). — Estimations  of  the  nitrogen 
excreted  by  white  rats  of  d’fferent  ages  and  weights  are  given.  The 

following  formula  gives  accurate  results  :  logN  =  — — —  xlo^B.W.) ^ 

T 


where  N  is  total  nitrogen  in  milligrams  per  diem  and  B.  W.  body  weight 
in  grams.  W.  D.  H. 


Excretion  of  Ammonia  by  the  Larvse  of  Calliphora, 

Ernst  Weinland  (Beit.  Biol.,  1905,  47,  232 — 250). — The  production 
of  ammonia  is  a  marked  feature  of  the  growth  of  the  fly-larvse.  An 
amino-substance  is  also  formed,  the  nature  of  which  is  uncertain. 
During  the  subsequent  metamorphosis,  ammonia  formation  ceases.  No 
uric  acid  was  detected  until  later  stages  were  reached.  The  relation  of 
these  chemical  processes  to  the  histolysis  which  occurs  in  some  of  the 
tissues  of  the  imago  is  discussed.  W.  D.  H. 


Scatole.  Ch.  Porcher  and  On.  Hervieux  (Zeit.  physiol .  Chem ., 
1905,  45,  486 — 497.  Compare  Abstr.,  1905,  ii,  187). — If  indole  is 
given  to  an  animal  it  is  excreted  as  indican.  It  has  been  held  that 
scatole  loses  its  methyl  group  and  is  similarly  excreted.  As  normal 
urines  always  contain  indican,  a  bread  and  milk  diet  was  given.  If 
scatole  is  given  subcutaneously,  it  passes  out  as  a  chromogen,  which,  on 
the  addition  of  strong  hydrochloric  acid,  yields  a  red  pigment  (scatole- 
red) ;  this  is  soluble  in  amyl  alcohol,  but  not  in  ether  or  chloroform. 
Urine  never  contains  free  scatole.  Alkalis  or  reducing  agents  remove 
the  colour  from  scatole-red ;  its  spectrum  is  identical  with  that  of 
urorosein.  In  the  organism,  scatole  does  not  lose  its  methyl  group,  and 
no  indican  appears  in  the  urine.  The  chromogen  is  found  in  the  urine 
of  domestic  animals,  especially  in  the  ruminants ;  its  occurrence  is 
probably  of  diagnostic  value  in  disease.  W.  D.  H. 
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Hydrochloric  Acid  in  the  Gastric  Juice  in  Cancer.  Benjamin 
Moore  ( Proc .  Roy.  Soc.,  1905,  76  B ,  138—159). — It  is  well  known 
that  the  amount  of  the  acid  in  gastric  juice  is  lessened  or  abolished  in 
malignant  disease  of  the  stomach.  It  is  now  shown  that  the  same  is 
true  for  cancer  of  other  organs  aLo.  This  is  due  to  diminished  con¬ 
centration  of  hydrogen  ions  in  the  blood-plasma.  The  problem  of  how 
to  maintain  it  against  the  competition  of  the  body  cells  is  for  the 
future,  for  administration  of  acid  below  the  limits  of  acid  intoxication 
only  calls  forth  protective  ammonia  production  from  the  oxidation  of 
proteids.  W.  D.  H. 

Composition  of  Blood  in  Cases  of  Tuberclosis  Piilmonum, 
Carcinoma  Ventriculi,  Diabetes  Mellitus,  Saturnismus 
Chronicus,  and  Typhus  Abdominalis.  Clinical  Method  for 
Determining  the  Plasma  Conditions  in  the  Blood  in  Erythema. 
Capillary  Pyknometer.  Franz  Erben  ( Chem .  Centr .,  1905,  ii, 
783 — -784). — Results  of  analyses  of  blood  (proteids,  fat,  lecithin, 
cholesterol,  and  ash  constituents)  in  connection  with  the  various 
diseases,  and  the  conclusions  drawn  from  them,  are  given  in  the 
original  paper  (Vienna  and  Leipzig,  1905),  N.  H.  J.  M. 

Excretion  of  Leucine  and  Tyrosine  in  a  Case  of  Cystinuria. 

Emil  Abderhalden  and  Alfred  Schittenhelm  ( Zeit .  physiol.  Chem ., 
1905,  45,  468 — 472). — Both  leucine  and  tyrosine  were  found  in  the 
urine  in  a  case  of  cystinuria  (a  disorder  of  intermediary  metabolism). 
Future  research  will  indicate  whether  or  not  the  excretion  of  these  and 
other  amino-acids  is  a  constant  feature  of  the  disease.  Tyrosine  was 
also  found  in  the  urine  of  an  old  woman  suffering  from  jaundice. 

W.  D.  H. 

Cystinuria.  Eyvind  Bodtker  (Zeit.  physiol.  Chem .,  1905,  45, 
393 — 404). — Two  cases  of  cystinuria  are  described  in  which  cadaverine 
and  putrescine  were  found  in  the  urine.  A  review  of  the  literature  of 
the  subject  is  given.  W.  D.  H. 

Feeding  on  Mono-amino-acids  in  Cystinuria.  Charles  E.  Simon 
(Zeit.  physiol.  Chem.y  1905,  45,  357 — 358). — A  case  of  cysiinuria  is 
recorded  in  which  no  diamines  were  excreted.  After  the  administra¬ 
tion  of  four  to  five  grams  of  tyrosine,  none  could  be  detected  in  the 
urine  during  the  next  thirty-six  hours.  W.  D.  H. 

Production  and  Inhibition  of  Glycosuria  in  Rabbits  by 
Salts.  Martin  H.  Fischer  (PfluyeZs  Archiv ,  1905,  109,  1 — 25. 
Compare  this  vol.,  ii,  103,  and  Brown,  Abstr.,  1904,  ii,  273). — The 
injection  of  Nj 6  solutions  of  sodium  chloride,  bromide,  iodide,  or 
nitrate  into  the  veins  of  the  ears  of  rabbits  produces  diuresis  and 
glycosuria.  Less  concentrated  solutions  intensify  renal  activity,  but 
produce  little  or  no  glycosuria,  and  the  addition  of  calcium  chloride  to 
the  sodium  salts  inhibits  the  latter  phenomenon.  Rabbits  differ  in  the 
readiness  with  which  glycosuria  can  be  produced  or  inhibited  by  the 
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salts,  but  there  is  a  definite  "  latent  time  ”  before  the  specific  action  oi 
the  salt  is  apparent. 

The  point  of  activity  of  all  the  salts  appears  to  be  the  medula 
oblongata. 

Lithium,  potassium,  and  strontium  chlorides  can  also  produce  glycos¬ 
uria  when  injected  near  to  the  centre  of  activity,  ammonium 
chloride  is  without  action,  and  calcium  or  magnesium  chloride  pro¬ 
duces  death. 

The  action  of  the  salt  solutions  is  not  purely  osmotic,  since  solutions 
of  glycerol,  carbamide,  or  ethyl  alcohol  of  the  same  osmotic  concentra¬ 
tion  do  not  produce  glycosuria.  J.  J.  S. 

Gout.  Heinrich  Kionka  ( Chem .  Centr .,  1905,  ii,  847 — 848  ;  from 
Zeit.  exp.  Path.  Ther.,  2,  1 — 9,  9 — 17,  17 — 25  ;  Ernst  Frey,  ibid., 
848 — 849;  from  ibid.,  26 — 36,  36 — 45). — On  an  exclusively  flesh  diet, 
hens  and  other  animals  develop  typical  gout.  A  functional  disturbance 
of  liver  (failure  of  urea-forming  ferments)  and  kidneys  is  an  important 
factor  in  its  causation.  Remedies  fall  into  three  groups :  (1)  pain 
sedatives  and  purgatives,  (2)  solvents  of  uric  acid  such  as  piperazine,  and 
(3)  specifics  such  as  colchicine  and  salicylic  compounds  ;  the  latter  act 
as  cholagogues.  Glycine  is  recommended  in  combination  with  lithium 
as  likely  to  form  a  soluble  compound  with  uric  acid. 

Frey  disputes  some  of  Kionka’s  views,  and  regards  the  giving  of 
glycine  as  the  establishment  of  a  “  vicious  circle.”  Glycine  and 
urea  hasten  the  precipitation  of  neutral  urates  by  addition  of  sodium 
hydrogen  carbonate,  the  former  because  it  dissociates  hydrogen  ions, 
the  latter  on  account  of  its  basic  nature.  W.  D.  H. 

Digestive  Leucocytosis.  II.  The  Source  of  the  Leucocytes. 
Alexander  Goodall  and  Riarmid  Noel  Paton  (J.  Physiol.,  1905,  33, 
20 — 33.  Compare  Abstr.,  1903,  ii,  669). — The  bone-marrow  is  probably 
the  sole  source,  and  is  certainly  the  only  important  source,  of  the  cells 
which  constitute  digestive  leucocytosis.  W.  D.  H. 

Nephritis.  Franz  Erben  (Chem.  Centr.,  1905,  ii,  784 ;  from  Zeit. 
klin.  Med.,  30). — The  chief  alteration  in  the  blood  in  chronic  parenchy- 
matose  nephritis  is  the  diminution  of  the  albumin  and  the  increase  of 
globulin.  The  deficient  albumin  of  the  cells,  due  to  the  poverty  of  the 
blood,  resulting  from  the  elimination  of  albumin  in  the  urine,  may  be 
considered  as  the  cause  of  hypertrophy  of  the  heart.  The  globulin  of 
nephritis  urine  is,  at  least  in  part,  normal  serum-globulin. 

N.  H.  J.  M. 

Chemistry  of  Malignant  Growths.  IV.  The  Pentose- 
content  of  Tumours.  S.  P.  Beebe  and  Philip  Shaffer  ( Amer .  J. 
Physiol.,  1905,  14,  231 — 238). — In  cancer  of  the  breast,  the  amount  of 
pentose  is  usually  higher  than  in  normal  breast  tissue,  and  is  some¬ 
times  extremely  high  in  chronic  scirrhus  where  the  nuclear  prolifera¬ 
tion  is  not  a  marked  feature. 

In  the  tumours  of  the  liver  examined,  the  amount  of  pentose  does 
not  markedly  differ  from  that  found  in  the  normal  organ  ;  the  pentose- 
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content  of  normal  tissues  varies  a  good  deal.  Many  more  observa¬ 
tions  are  necessary  before  any  theory  on  the  relation  of  cancer  and 
pentose  can  be  considered  satisfactory.  W.  D.  H. 

Potassium  and  Calcium  in  Mouse  Tumours.  George  H.  A. 
Clowes  and  W.  S.  Erisbie  (Amer.  J.  Physiol .,  1905,  14,  173 — -192). — - 
In  adeno-sarcomata  of  mice,  there  is  a  high  percentage  of  potassium 
and  little  or  no  calcium  when  the  tumours  are  rapidly  growing  ;  but  in 
old,  slowly  growing  tumours  the  reverse  obtains.  W.  D.  H. 

Studies  on  Magnesium  Salts.  I.  Anaesthesia  by  Sub¬ 
cutaneous  Injections.  S.  J.  Meltzer  and  John  Auer  (Amer.  J. 
Physiol .,  1905,  14,  366 — 388). — In  cats,  dogs,  frogs  and  other 
animals,  a  certain  dose  of  magnesium  sulphate  or  chloride  administered 
subcutaneously  will  produce  a  deep  and  long-lasting  anaesthesia  with 
relaxation  of  the  voluntary  muscles  and  abolition  of  some  of  the 
less  important  reflex  actions.  A  larger  dose  leads  to  death  without 
any  symptoms  of  excitation.  No  purgative  effects  were  noted.  The 
fall  of  blood  pressure  is  unimportant.  In  dogs,  local  abscesses 
occurred  at  the  seat  of  injection,  but  these  healed  rapidly. 

W.  D.  H. 

Pharmacology  of  Ammonium  Bases.  Herm.  Hildebrandt 
( Ghem .  Centr .,  1905,  ii,  501 — 502  ;  from  Arch.  exp.  Path.  Pharm. ,  1905, 
53,  76 — 87). — As  a  result  of  experiments  on  frogs  and  rabbits  with 
a  number  of  quaternary  coninium  bases  such  as  benzylethylconinium 
iodide,  it  is  found  that  there  is  a  reduction  in  toxic  properties  with  in¬ 
creasing  molecular  weight.  The  degree  of  toxicity  depends  both  on  the 
nature  and  on  the  spacial  arrangement  of  the  groups  attached  to  the 
nitrogen  atom,  P.  H. 

Pharmacology  of  Some  Condensation  Products  of 
/>-Aminoacetophenone  with  Aldehydes.  Herm.  Hildebrandt 
( Chem .  Centr.,  1905,  ii,  502  ;  from  Arch.  exp.  Path.  Pharm.,  1905, 
53,  87 — 90). — The  anaesthetic  properties  of  aminoacetophenone  are  not 
diminished  by  condensing  this  substance  with  aldehydes  containing  a 
phenolic  hydroxyl,  but  are  destroyed  by  condensing  with  other 
aldehydes,  such  as  benzaldehyde,  tolualdehyde,  and  cinnamaldehyde. 

P.  H. 

Influence  of  Pilocarpine  and  Atropine  on  the  Circulation 
through  the  Submaxillary  Gland.  V.  E.  Henderson  and  Otto 
Loewi  (Chem.  Centr.,  1905,  ii,  344 — 345  ;  from  Arch.  exp.  Path. 
Pharm.,  53,  62 — 75). — If  the  chorda  tympani  is  stimulated,  the  vessels 
of  the  submaxillary  gland  enlarge  ;  if  atropine  is  given,  this  effect  is 
less,  not  because  the  dilator  nerve-ffbres  are  paralysed,  but  because 
secretion  falls  off.  Pilocarpine  accelerates  the  blood- flow  and  the 
secretion  of  saliva  ;  both  effects  are  prevented  by  atropine  Reasons  are 
given  for  the  deduction  that  the  action  of  pilocarpine  is  different  to 
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that  obtained  by  stimulation  of  the  chorda  nerve  endings.  The  vaso¬ 
dilatation  is  probably  brought  about  by  the  action  of  products  due  to 
glandular  activity.  W.  D.  H. 

Chemical  Constitution  and  Diuretic  Action  in  the  Purine 
Group.  Peter  Bergell  and  Paul  F.  Richter  ( Chem .  Centr.,  1905, 
ii,  346  ;  from  Zeit.  exp.  Path.  Ther.,  1,  655 — 662). — In  nephritic 
rabbits,  ethyltheobromine,  ethylparaxanthine,  and  ethyltheophylline 
act  as  diure  ics.  Double  salts  and  other  derivatives  act  similarly, 
but  with  different  intensities.  The  intensity  of  the  action  depends  on 
the  nature  of  the  alkyl  residue.  W.  D.  H. 

Pharmacology  of  Sulphones.  Herm.  Hildebrandt  (Chem. 
Centr .,  1905,  ii,  502 — 503  ;  from  Arch.  exp.  Path .  Pharm. ,  1905,  53, 
90 — 96). — -No  alteration  in  the  physiological  action  of  dimethyl- 
sulphonedimethylmethane,  CMe2(S02Me)2,  is  produced  by  replacing  the 
methyl  groups  by  ethyl.  The  author  has  therefore  investigated  the 
effect  produced  on  the  physiological  action  by  replacement  of  methyl 
by  other  groups.  It  is  found  that  the  propyl  group  increases  the 
activity,  as  also  to  a  lesser  extent  does  the  isopropyl  group. 
The  introduction  of  the  carbonyl  group  as  in  2  :  2-diethylsulphone 
pentane-3-one,  CMe(S02Et)2C0Et,  destroys  all  hypnotic  and  other 
noxious  properties  of  the  compounds.  P.  H. 

Antagonistic  Action  of  Saponin  and  Cholesterol.  Walther 
Hausmann  (Beitr.  chem.  Physiol.  Path .,  1905,  6,  567 — 580). —  The  in¬ 
jurious  action  of  saponin  on  blood  corpuscles  is  neutralised  by  cholesterol. 
This  power  of  cholesterol  is  increased  by  the  replacement  of  the 
hydroxyl  group  by  chlorine,  hydrogen,  acetyl,  or  benzoyl  radicles.  The 
breaking  up  of  the  double  linking  in  cholesterol  by  chlorine  or 
hydrogen  weakens  its  action.  Phytosterol  of  different  origins  is 
antagonistic  to  saponin.  The  cholesterol-saponin  reaction  of  Ransom 
appears  to  include  substances  the  cholesterol  nature  of  which  is 
uncertain,  and  to  prove  that  they  belong  to  this  group.  W.  D.  H. 

Action  of  Various  Nucleic  Acids  on  the  Animal  Organism. 

Alfred  Schittenhelm  and  Ernst  Bendix  (Chem.  Centr.,  1905,  ii, 
840  ;  from  Zeit.  exp.  Path.  Ther .,  2,  166 — 178). — Nucleic  acid  pro¬ 
duces  a  hypoleucocytotic  condition  followed  by  a  long  hypoleucocytosis. 
The  origin  of  the  acid,  whether  animal  or  vegetable,  does  not  matter. 
Sodium  a-thymonucleate  has  no  action  on  blood-pressure,  but  sodium 
nucleate  from  yeast  causes  it  to  fall ;  this  is  probably  due  to  proteid 
admixture.  After  intravenous  injection,  part  passes  unchanged  into 
the  urine  and  raises  the  output  of  purine  bases.  The  least  toxic  and 
the  one  least  harmful  to  the  kidneys  of  the  substances  used  was  Bayer’s 
yeast  nucleic  acid,  and  this  is  poorest  in  purine  bases.  W.  D.  II. 

Action  of  Unaltered  Proteid  Solutions  on  the  Leucocytes. 

Friedrich  Hamburger  and  A.  von  Reuss  (Zeit.  Biol.,  1905,  47, 
24 — 40). — The  injection  into  animals  of  foreign  cells  and  proteids 
gives  rise  to  the  production  of  anti-substances,  and  therefore  acts  like 
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a  poison.  In  the  present  research,  certain  unaltered  proteid  solutions, 
like  serum,  milk,  and  white  of  egg ,  were  injected  into  rabbits,  and  the 
number  of  leucocytes  counted  in  the  blood  at  intervals  after  the  opera¬ 
tion.  Rabbits’  serum  and  physiological  salt  solution  gave  negative 
results  ;  horse  serum  produced  a  little  effect ;  but  the  serum  of  other 
animals,  milk,  and  egg-white  produced  a  marked  lowering  of  the 
number  of  white  corpuscles,  followed  in  most  cases  by  a  rise  later. 
Whether  the  disappearance  of  the  leucocytes  is  due  to  actual  destruc¬ 
tion  or  to  their  accumulation  in  the  capillary  areas  of  organs  due  to 
chemotactic  influence  was  not  investigated  ;  but  whichever  is  the 
correct  explanation,  the  occurrence  is  evidence  of  a  distinct  poisonous 
action.  W.  D.  H. 

Intravenous  Injection  of  Bone-marrow  Extracts.  Orville  H. 
Brown  and  Charles  Claude  Guthrie  (Amer.  J.  Physiol 1905,  14, 
328 — 338). — The  marrow  (mostly  yellow  marrow  was  used)  contains  a 
substance  that  depresses  blood  pressure  by  dilating  the  blood-vessels ; 
the  substance  to  which  this  is  due  is  not  destroyed  by  boiling,  but  its 
nature  is  not  yet  determine  1.  Bone-marrow  thus  falls  into  line  with 
most  other  tissues.  In  marrow  extracts  which  have  not  been  heated 
above  the  body-temperature,  there  is  also  evidence  of  the  presence  of  a 
pressor  substance.  W.  D.  H. 

The  Transport  of  Iodised  Fat  in  Phosphorus  Poisoning. 

H.  Gideon  Wells  ( Zeit .  physiol.  Chem .,  1905,  45,  412 — 419). — -In 
rabbits  poisoned  with  phosphorus,  the  administration  of  iodised  fat 
leads  to  an  increase  in  the  iodine  of  liver  and  kidneys.  This  is 
probably  due  to  the  fact,  not  that  no  transport  of  fat  has  occurred, 
but  that,  by  the  action  of  lipase,  the  fat  first  loses  its  iodine. 

W.  D.  H. 

Localisation  of  Arsenic.  Georges  Deniges  {Ann.  Chim.  Phys ., 
1905,  [  viii  ],  5,  559 — 574.  Compare  Besredka,  Abstr.,  1900,  ii,  156). 
— The  results  of  the  examination  of  the  various  organs  in  human 
bodies  poisoned  by  arsenic  indicate  that,  whether  the  poisoning  has 
occurred  slowly  or  rapidly,  the  arsenic  tends  to  accumulate  in  the  liver, 
whilst  only  small  quantities  are  found  in  the  brain  and  spinal  cord. 
These  results  are  in  direct  opposition  to  those  of  Scolosuboff  (this 
Journal,  1876,  i,  92).  The  latter’s  observations  were  made  on 
animals  poisoned  by  means  of  sodium  arsenate,  and  the  author  has 
repeated  Scolosuboff’s  experiments  on  dogs  and  rabbits,  and  finds 
that  in  these  animals,  as  in  man,  the  poison  accumulates  in  the 
liver.  It  is  noteworthy  that  there  is  generally,  between  the  right  and 
left  kidneys,  and  always  between  the  right  and  left  lobes  of  the  liver, 
a  marked  difference  in  the  amount  of  arsenic  present.  Particulars  are 
given  in  the  original  of  the  amounts  of  arsenic  found  in  various 
organs  in  a  number  of  cases  of  poisoning  with  this  material,  and 
there  is  also  a  criti  ?al  resume  of  previous  work  on  this  subject. 

T.  A.  H. 
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The  so-called  Antitoxic  Action  of  Bivalent  Cations. 

William  A.  Osborne  (Proc.  physiol.  Soc.,  1905,  x — xii ;  J.  Physiol ., 
33). — Fundulus  ova  develop  in  distilled  water,  but  not  in  pure  sodium 
chloride  solutions.  If  calcium  salt  is  added  to  the  latter,  develop¬ 
ment  proceeds  normally.  From  such  data,  Loeb  infers  that  sodium 
ions  are  toxic,  whilst  calcium  (or  strontium)  ions  are  antitoxic.  A 
simpler  explanation  is  that  in  excess  of  sodium  chloride  the  whole 
of  the  calcium  in  the  cell-protoplasm  will  be  eventually  replaced  by 
sodium,  a  change  which  must  profoundly  affect  the  protoplasm  ;  but 
if  calcium  and  sodium  are  both  present  in  the  outer  fluid,  the  relative 
concentrations  of  calcium  and  sodium  in  the  cell  remain  unaltered. 
Some  experiments  recorded  with  milk  confirm  this  view.  An  iso - 
physiological  solution  must  therefore  be  not  only  isotonic  with  the  cell 
contents,  but  also  after  it  has  passed  the  cell-wall  must  have  its  ions 
in  such  concentration  as  to  cause  no  change  in  the  physiological  salts 
and  ions  within  the  cell.  W.  D.  H. 

Detection  of  Hydrocyanic  Acid.  Angelo  de  Dominicis 
( Ohem .  Centr .,  1905,  ii,  265 — -266;  from  Boll.  Chim.  Farm .,  44, 
337 — -340). — Working  with  large  animals,  hydrocyanic  acid  can  be 
detected  in  the  blood  and  organs  after  it  has  been  administered  in 
various  ways.  This  is  contrary  to  the  conclusions  of  Ganassini  {Boll. 
Chim,  Farm. ,  43,  715).  W.  D.  H. 

The  Toxicity  of  the  Normal  Intestinal  Contents.  Ernst 
Magnus-Alsleben  ( Beitr .  chem .  Physiol.  Path.,  1905,  6,  503—523). — - 
The  contents  and  mucous  membrane  of  the  upper  part  of  the  small 
intestine  of  animals  fed  on  flesh,  and  probably  also  on  bread,  fat,  and 
starch-meal,  but  not  on  milk  or  milk-proteid,  contain  a  poisonous  sub¬ 
stance  which,  on  intravenous  injection  into  rabbits,  causes  paralysis 
of  the  central  nervous  system  and  convulsions.  Death  is  due  to 
respiratory  stoppage.  If  the  injection  is  made  into  the  portal  vein, 
the  action  does  not  occur,  at  any  rate,  with  the  same  doses.  The 
poison  is  destroyed  by  boiling  in  an  acid  solution.  In  all  regions  of 
the  intestine,  a  substance  is  also  found  which  lowers  blood-pressure  ; 
this  is  not  neutralised  by  passage  through  the  liver,  but  is  destroyed 
by  boiling  in  an  acid  solution.  W.  D.  H. 

Thalassin,  the  Poison  of  Sea  Anemones.  Charles  Eichet 
( PJlilger’s  Archiv,  1905,  108,  369 — 388). — The  poison  extracted  from 
the  tentacles  of  sea-nettles  (anemones)  is  soluble  in  95  per  cent, 
alcohol,  and  is  not  destroyed  by  heat.  It  is  widely  distributed  in  marine 
animals,  and  in  doses  of  a  thousandth  part  of  a  milligram  produces 
poisonous  effects  of  which  the  most  marked  is  congestion.  In  large 
doses,  it  causes  paralysis  of  the  heart.  The  poison,  however,  consists 
of  two  substances,  one  of  which,  named  congestin,  on  injection  renders 
an  animal  more  sensitive  to  the  toxic  effects,  whilst  the  other,  thalassin , 
is  of  the  nature  of  an  antitoxin  and  produces  a  certain  degree  of 
immunity.  W.  D.  H. 
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Antibacterial  Sera,  W.  M.Crofton  ( J *  Hygiene,  1905,5,  444 — 450). 
— There  is  in  inactive  immune  serum  a  substance  corresponding  with 
immune-substance.  A  like  substance  is  present  in  normal  serum  and 
in  that  of  patients  in  an  early  stage  of  immunisation.  The  micro¬ 
organism  is  prepared  for  phagocytosis  by  the  interaction  of  two  sub¬ 
stances,  one  heat-labile  (complement),  the  other  heat-stable  (immune- 
substance).  An  inactive  immune  serum  is  of  use  in  treatment  provided 
the  complement  is  present  in  the  patient’s  blood-plasma.  W.  D.  H. 

Preparation  of  Cholera  Toxin.  Brau  and  Denier  ( Compt . 
rend.,  1905,  141,  397 — 400). — Vibrios  isolated  from  cholera  excreta 
are  capable  of  furnishing  a  soluble  toxin.  The  toxin  is  rendered  more 
active  and  its  production  more  certain  by  the  introduction  of  albumins 
in  the  cultures  of  the  vibrios.  N.  H.  J.  M. 

Physical  Chemistry  of  the  Toxin-Antitoxin  Reaction,  with 
Special  Reference  to  the  Neutralisation  of  Lysin  by  Antilysin. 

J.  A.  Craw  (Zeit.  physikal.  Chem.,  1905,52,569 — 586). — Megatherium 
lysin  (see  Todd,  Abstr.,  1902,  ii,  464)  passes  through  a  gelatin  filter, 
and  can  diffuse  through  gelatin.  Megatherium  antilysin,  on  the  other 
hand,  does  not  pass  through  a  gelatin  filter,  and  cannot  diffuse  through 
gelatin  to  any  appreciable  extent.  Filtration  and  diffusion  experi¬ 
ments  show  that  there  is  free  lysin  in  neutral  mixtures  of  lysin  and 
antilysin,  and  also  in  mixtures  containing  excess  of  antilysin  ;  further, 
there  is  free  antilysin  in  neutral  mixtures  and  also  in  those  containing 
excess  of  lysin.  The  reaction  is  reversible  to  some  extent  when 
excess  of  antilysin  is  present ;  false  equilibria,  however,  may  occur 
when  lysin  is  present  in  excess.  The  neutralisation  equation  given  by 
Arrhenius  and  Madsen  is  not  applicable  to  the  case  under  consideration. 
The  removal  of  lysin  from  a  solution  by  antilysin  cannot  be  treated  as 
a  purely  chemical  process.  It  is  closely  analogous,  however,  to  certain 
adsorption  phenomena.  J.  C.  P. 
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Decomposition  of  Vegetable  Foods  by  Bacteria.  Josef 
Konig  ( Bied .  Centr.,  1905,  34,  698 — 700;  from  Hannov .  Land-u. 
ForstwirtschaftL  Zeit .,  1904,  37,  627.  Compare  Abstr.,  1903,  ii,  386 
and  447,  and  this  vol.,  ii,  472). — In  the  putrefaction  of  cotton-seed 
meal,  the  non-nitrogenous  extract  substances  and  pentosans  were 
chiefly  attacked.  The  nitrogenous  matter  underwent  less  complete 
destruction,  the  proteids  being  converted  into  albumoses,  peptones, 
bases,  amides,  and  ammonia.  The  fat  was  least  attacked. 

1ST.  H.  J.  M8 
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Action  of  Dextrose  on  the  Lactose  fermenting  Organisms  of 
Faeces.  Arthur  Harden  (J.  Hygiene ,  1905,  5,  488 — 493). — Bacillus 
coli  communis  attacks  dextrose  in  a  characteristic  way,  each  molecular 
proportion  of  sugar  yielding  half  a  molecular  proportion  of  acetic  acid, 
and  of  alcohol,  one  molecular  proportion  of  lactic  acid,  together  with 
small  amounts  of  succinic  acid,  carbon  dioxide,  and  hydrogen.  In  view 
of  MacCon key’s  division  of  the  lactose-fermenting  organisms  of  the 
intestine  into  four  groups  according  to  their  action  on  sucrose  and 
dulcitol  (Abstr.,  1905,  ii,  601),  the  present  research  was  undertaken,  and 
it  was  found  that  they  may  be  divided  into  two  groups,  those  which 
produce  alcohol  and  acetic  acid  in  equal  molecular  proportion,  and  those 
which  produce  more  than  2*5  molecular  proportions  of  alcohol  to  one 
of  acetic  acid.  How  this  fits  in  with  MacConkey’s  classification  is 
pointed  out.  B.  lactis  cerogenes  acts  on  dextrose  in  a  totally  different 
way.  W.  D.  H. 

Bacteriology  of  Infectious  Gastroenteritis.  Henri  Pottevin 
(Ann.  Inst .  Pasteur ,  1905,  19,  426 — 448). — A  species  of  bacterium, 
Bacillus  H .,  has  been  isolated  from  a  ham,  the  eating  of  which  had  pro¬ 
duced  serious  illness.  Cultures  have  been  grown  in  various  media,  includ¬ 
ing  one  with  crystal -violet  as  a  component.  The  effects  of  such  cultures 
on  guinea-pigs,  white  and  grey  mice,  rabbits,  pige  ns,  pigs,  &c.,  have 
been  studied.  The  organism  can  ferment  dextrose  and  mannitol, 
yielding  hydrogen,  carbon  dioxide,  ethyl  alcohol,  acetic  and  succinic 
acids,  and  large  quantities  of  Z-lactic  acid. 

The  products  obtained  by  the  fermentation  of  dextrose  with  Bacillus 
enteriditis ,  B.  paratyphique  and  the  bacterium  of  swine  fever  are  the 
same  as  with  the  bacterium  already  mentioned.  All  three  organisms  are 
capable  of  fermenting  maltose,  dextrose,  galactose,  mannitol,  dulcitol, 
and,  to  a  certain  extent,  glycerol.  Erythritol,  lactose,  and  sucrose  are 
not  fermented. 

All  the  organisms  are  grouped  with  the  bacilli  of  swine  fever  under 
the  generic  name  Salmonella  suggested  by  Lignieres.  J.  J.  S. 

Isolation  of  Bacillus  Typhosus  from  Infected  Water.  H.  S. 
Willson  ( J ’.  Hygiene ,  1905,  5,  429 — 443). — The  importance  of  being 
able  to  isolate  and  identify  in  suspected  water  the  bacillus  of  typhoid 
fever  is  obvious.  A  new  precipitation  method  is  described.  The 
water  itself  should  also  be  made  a  nutrient  medium  by  the  addition  of 
caffeine  (Hoffmann  and  Ficker),  so  that  the  organism  multiplies  at 
the  expense  of  others  and  can  thus  be  detected  readily.  W.  D.  H. 

Action  of  Radium  Emanations  on  Pathogenic  Bacteria.  Ernst 
Dorn,  Eugen  Baumann,  and  Siegfried  Yalentiner  ( Chem .  Centr  ,  1905, 
ii,  841 — 842  ;  from  Physikal .  Zeit 6,  497 — 500). — Typhoid  bacilli  are 
very  sensitive  to  the  direct  action  of  radium  emanations,  but  in 
cultures  in  gelatin  those  2  mm.  below  the  surface  are  protected.  If 
the  emanations  are  blown  through  bouillon  cultures,  their  bactericidal 
action  occurs  slowly.  The  same  is  true  for  cholera,  diphtheria,  and 
other  pathogenic  organisms.  The  /3-rays  are  the  most  harmful. 

W.  D.  H. 
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Bacteria  which  are  Active  in  the  Maceration  of  Flax. 

Martinus  W.  Beyertnck  and  A.  Van  Delden  ( Chem .  Centr .,  1905, 
ii,  843 — 845;  from  Arch .  Ncerland .,  [ii],  9,  418 — 441). — The  object  of 
maceration  is  to  soften  the  stems  by  partial  solution  and  by  removing 
the  “  pectose.”  The  latter  is  a  calcium  compound  related  to  cellulose, 
the  organic  acid  of  which  is  a  substance  of  the  formula  (C6H10O6)n  or 
(Ci2H930n)n,  united  with,  perhaps,  gluconic  acid.  By  treatment  with 
acid,  “pectose”  yields  pectin  and  metapectin.  Pectin  gelatinises  in 
presence  of  lime  and  pectase,  whilst  metapectin  does  not.  By  further 
hydrolysis,  pectin  yields  galactose  and  pentose,  other  kinds  dextrose 
and  arabinose.  Both  pectose  and  pectin  yield  mucic  acid  when  boiled 
with  nitric  acid. 

The  active  bacterium  in  maceration  is  a  granulo-bacterium,  G.  pecti- 
novorum ,  which  dissolves  the  pectose  without  injuring  the  fibre.  Its 
activity  is  due  to  a  special  enzyme,  pectosinase,  which  converts  pectose 
successively  into  pectin  and  sugar,  the  bacterium  fermenting  the 
sugar  with  production  of  hydrogen,  carbon  dioxide,  and  a  little 
butyric  acid. 

The  growth  of  G.  pectinovorum  depends  not  only  on  a  limited  access 
of  air,  but  also  on  the  previous  removal  of  soluble  nitrogenous  com¬ 
pounds  by  immersion  of  the  flax  for  24  hours  in  running  water.  The 
temperature  should  be  28 — 35°. 

The  bacterium  ferments  dilute  must,  in  absence  of  air,  without 
producing  butyric  acid.  It  does  not  ferment  inulin,  mannitol, 
erythritol,  glycerol,  or  gum  arabic,  but  ferments  dextrose,  leevulose, 
galactose,  lactose,  and  maltose  with  peptone,  not,  however,  with 
ammonia  as  the  source  of  nitrogen.  G.  urocephalum  ferments  all 
kinds  of  carbohydrates  in  presence  of  ammonia.  N.  H.  J.  M. 

Diastases  in  Wine  Diseases  Philippe  Malvezin  ( Chem . 
Centr.,  1905,  ii,  347  ;  from  Bull.  Assoc.  Chim.  Suer.  Dist .,  22, 
1064—1068). — The  micro-organisms  which  cause  diseases  of  wine, 
especially  My  coderma  aceti ,  Micrococcus  ohlongus ,  and  the  mannitol 
ferment,  act  probably  by  means  of  enzymes  specific  in  causing  certain 
diseases.  The  tvo  first  named  produce  from  dextrose  gluconic  acid 
and  oxygluconic  acid,  that  is,  exert  an  oxidising  action.  In  lactic  fer¬ 
mentation,  two  molecules  of  lactic  acid  arise  from  one  of  dextrose,  which 
is  regarded  as  a  simple  splitting  of  the  molecule,  and  the  name  Pastorase 
is  suggested  for  the  enzyme.  The  mannitol  fermentation  (C6H1206  + 
H2  —  06H1406)  is  due  to  a  hydrogenase.  W.  D.  H. 

Sterigmatocystis  Nigra  and  Oxalic  Acid.  P.  G.  Charpentier 
( Compt .  rend.,  1905,  141,  367  —  369  and  429 — 431). — Sterigmatocystis 
nigra  produces  oxalic  acid  when  cultivated  in  Baulin's  liquid,  and  in 
the  same  liquid  when  the  tartaric  acid  is  replaced  by  sulphuric  acid. 
Oxalic  acid  is  not  formed  when  tartaric  acid  is  the  only  source  of 
carbon. 

Cultivations  of  Sterigmatocystis  in  Baulin’s  liquid  only  secrete 
oxalic  acid  when  sporulation  commences.  This  is  due  to  the  exhaus¬ 
tion  of  the  solution.  N.  H.  J.  M. 
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Lactic  Acid  Fermentation.  E.  Kayser  ( Bied .  Centr.,  1905, 
34,  701 — 709;  from  Ann.  inst.  nat.  agron.,  [ii],  3,  241). — A  ferment 
is  described  which  assumes  various  shapes,  occurring  in  spherical  forms 
and  in  the  form  of  bacilli.  It  is  characterised  by  the  production  of 
ethyl  alcohol  and  mannitol.  It  is  not  a  real  lactic  acid  ferment,  as 
the  amount  of  lactic  acid  produced  is  not  more  than  70 — 75  per 
cent,  of  the  weight  of  the  sugar  employed.  Both  inactive  and  lsevo- 
rotatory  acids  are  produced. 

Two  other  ferments  are  described  which  yield  the  dextrorotatory 
acid,  and  one  which  produces  the  inactive  acid.  N.  H.  J.  M. 

Assimilation  of  Free  Elementary  Nitrogen  by  Micro¬ 
organisms.  J.  Vogel  {Centr.  Baht.  Par.,  1905,  15,  ii,  174 — 188 
and  215 — 227  ;  this  vol.,  ii,  646). — A  resume  of  the  recent  investiga¬ 
tions  on  the  subject.  N.  H.  J.  M. 

Loss  of  Nitrogen  in  Putrefying  Peptone  Solutions. 
Bacteriological  Soil  Investigation.  Paul  Ehrenberg  {Centr. 
Baht.  Par.,  1905,  15,  ii,  154 — 164). — The  loss  of  nitrogen  in  putre- 
fying  peptone  solutions  which  have  been  inoculated  with  soil  and  then 
filtered  is  due  more  to  absorption  than  to  biological  fixation  in  the 
soil. 

In  determining  the  power  of  soils  to  produce  putrefaction  in  peptone 
solutions,  it  is  necessary  to  make  determinations  in  the  whole  contents 
of  the  flasks,  and  to  avoid  filtration  and  the  use  of  portions  of  the 
solution. 

Similar  soils,  which  have  been  subjected  to  different  treatments,  show 
appreciable  differences  in  their  putrefying  power.  N.  IT.  J.  M. 

Vegetable  Assimilation  and  Respiration.  IV.  Carbon 
Dioxide  Assimilation  and  Leaf  Temperature.  F.  Frost 
Blackman  and  Gabrielle  L.  C.  Matthaei  {Proc.  Boy.  Soc.,  1905,  76  B, 
402 — 460). — Three  factors  control  the  amount  of  assimilation  of  carbon 
dioxide  by  a  leaf  :  (1)  intensity  of  illumination,  (2)  temperature  of 
the  leaf,  and  (3)  pressure  of  the  gas  in  the  surrounding  air.  The 
present  work  is  an  attempt  to  interpret  the  quantitative  variations  in 
terms  of  the  three  factors.  Differences  are  noted  between  leaves  of 
different  plants  in  their  coefficients  of  acceleration  of  assimilation 
activity  with  increase  of  temperature.  There  is  no  optimum  intensity  of 
light  for  assimilation,  but  equal  intensities  incident  upon  equal  areas  of 
different  leaves  produce  equal  amounts  of  assimilation.  W.  D.  H. 

Pure  Culture  of  Green  Plants,  in  a  Confined  Atmosphere, 
in  Presence  of  Organic  Matters.  Molliard  {Compt.  rend.,  1905, 
141,  389 — 391.  Compare  ibid.,  1904,  139). — When  a  plant  is  grown 
in  a  solution  containing  10 — 15  per  cent,  of  dextrose,  the  decomposi¬ 
tion  of  carbon  dioxide  is  four  times  as  great  (for  the  same  leaf-surface) 
as  with  a  purely  mineral  solution. 

In  cultures  containing  asparagine  in  addition  to  dextrose,  there  is  a 
much  greater  absorption  than  when  dextrose  alone  is  supplied. 

In  absence  of  light,  the  absorption  of  sugar  is  very  small. 

N.  H.  J.  M. 
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Different  Origin  of  the  Carbon  Dioxide  given  off  by  Plants 
during  Respiration.  Wladimir  Palladin  ( Chem .  Centr .,  1905,  ii, 
639  ;  from  Ber.  deut.  hot.  Ges 23,  240 — 247). — The  carbon  dioxide 
given  off  by  plants  is  attributed  to  different  sources.  [(1)  Nucleo- 
carbon  dioxide  produced  by  enzymes  united  with  the  protoplasm  ; 

(2)  from  protoplasm  under  the  influence  of  various  irritants,  and 

(3)  oxydase-carbon  dioxide  produced  by  catalase  and  oxydase,  &e. 

It  was  found  that  the  elimination  of  carbon  dioxide  increases 

with  the  amount  of  protoplasm.  Sap  from  bulbs  of  Gladiolus 
Lemoinei  which  gives  off  only  traces  of  carbon  dioxide,  produces 
considerable  amounts  of  the  gas  when  hydrogen  peroxide  is  added. 
Pyrogallic  acid  produces  a  similar  effect.  N.  H.  J.  M. 

Effect  of  Carbon  Dioxide  on  Geotropic  Curvature  of  the 
Roots  of  Pisum  Sativum.  Eric  Drabble  and  Hilda  Lake  (Proc. 
Roy.  Soc.,  1905,  B ,  76,  351 — 358). — When  roots  are  placed 
horizontally  in  boiled  water  or  in  hydrogen  or  other  indifferent  gas, 
they  fail  to  respond  to  geotropic  stimulus.  When  removed  from  the 
boiled  water  and  placed  vertically  in  air,  the  root  curves  in  the 
direction  of  the  previous  stimulus. 

The  object  of  the  experiment  now  described  was  to  ascertain  the 
effect  of  carbon  dioxide  on  geotropic  curvature.  The  roots,  in  a 
horizontal  position,  were  subjected  tto  the  action  of  air  containing 
various  amounts  of  carbon  dioxide  for  different  lengths  of  time  and 
then  placed  in  a  klinostat,  which  revolved  once  in  19  minutes,  so  that 
the  axis  of  the  root  was  parallel  to  the  axis  of  rotation.  The  first 
appearance  and  extent  of  the  earlier  curvatures  were  then  observed. 
In  air  and  with  amounts  of  carbon  dioxide  up  to  3  per  cent.,  all  the 
roots  finally  showed  large  curvatures,  whilst  with  7'5  and  10  per  cent, 
of  carbon  dioxide  the  actual  power  of  response  was  greatly  diminished 
as  well  as  delayed.  The  measurements  of  the  curvatures  observed  after 
30  minutes  and  at  intervals  up  to  three  hours  are  given  in  tables. 

It  is  considered  that  the  effects  produced  may  not  improbably  be 
attributed  to  the  positive  or  negative  ion  (H+  or  HCOs“)  of  dis¬ 
sociated  carbonic  acid,  N.  H.  J.  M. 

Lime  Requirements  of  Plants.  Oscar  Loew  ( Bied .  Centr., 
1905,  34,  651 — 654;  from  Landw.  Jahrb.,  1905,  34,  131 — 137). — An 
excess  of  calcium  in  plants  is  in  most  cases  rendered  harmless  by  con¬ 
version  into  oxalate,  whilst  an  excess  of  magnesium  will  retard  growth. 

Soils  which  contain  approximately  the  same  amounts  of  calcium 
and  magnesium  are  most  suitable  for  cereals.  In  the  case  of  leaf 
crops,  an  excess  of  calcium  over  magnesium  (2 — 3  : 1)  is  desirable. 

N.  H.  J.  M. 

Lime  Requirements  of  Various  Vegetable  Organs.  Oskar 
Loew  (Chem.  Centr.,  1905,  ii,  412 — 413  ;  from  Zeit.  landw.  Versuchs- 
Wes.  Oesterr.,  8,  603 — 608). — According  to  Wolff’s  tables,  barley  and 
peas  (without  the  roots)  contain  far  more  calcium  than  magnesium, 
especially  in  the  leaves.  The  roots  contain  much  less  calcium  than 
the  leaves,  but  usually  contain  a  good  deal  more  calcium  than 
magnesium.  The  seeds  alone  show  an  excess  of  magnesium. 
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It  has  been  found  that  the  roots  grow  much  more  in  presence  of  an 
excess  of  magnesium  than  with  an  excess  of  calcium,  whilst  the  stems 
and  leaves  diminish.  N.  H.  J.  M. 

An  Electrical  Response  to  Excitation  in  Desmodium 
Gyrans.  Florence  Buchanan  (Proc.  Physiol .  Soc.,  1905,  viii — x  ; 
J .  Physiol .,  33). — A  study  of  the  electrical  changes  which  occur  on 
stimulating  the  stipellae  of  the  leaflets.  The  rate  of  propagation  of 
the  change  has  not  yet  been  studied.  Cells  with  protoplasmic 
connections  capable  of  conducting  impulses  in  the  direction  of  the 
fibro-vaseular  bundles  were  found  by  Haberlandt  in  Mimosa.  Similar 
appearances  are  found  in  Desmodium.  The  characteristic  leaf- 
movements  in  the  latter  can  be  induced  in  an  inactive  plant  by 
supplying  the  roots  with  water  containing  0*05  per  cent,  of  ammonia. 
Stahl  explains  the  movement  by  regarding  it  as  an  adaptation  for  in¬ 
creasing  transpiration  and  supplying  nutritive  salts  to  the  leaves.  The 
supply  of  nutrient  and  other  solutions,  however,  appears  more  likely 
to  be  the  cause  rather  than  the  effect  of  the  movement.  W.  D.  H. 

Reactions  of  Living  Cells  to  Dilute  Solutions  of  Heavy 
Metallic  Salts.  Thomas  Bokorny  ( Chem .  Centr .,  1905,  ii,  833  ;  from 
Pharm .  Centr. -II.,  46,  605 — 609.  Compare  Abstr.,  1905,  ii,  476).- — 
Work  on  the  same  lines  as  previously  published,  special  attention  being 
paid  to  the  action  of  salts  of  copper,  mercury,  and  silver. 

After  exposure  of  Spirogyra  and  other  cells  to  the  action  of  dilute 
silver  nitrate,  the  position  of  the  silver  compounds  formed  can  be 
subsequently  localised  microscopically  by  treatment  with  hydrochloric 
acid  and  hydrogen  sulphide,  or  sunlight.  W.  D.  H. 

Existence  in  Red-currants  of  a  Compound  yielding 
Hydrogen  Cyanide.  L.  Guignard  ( Compt .  rend.,  1905,  141, 
448 — 452.  Compare  this  vol.,  ii,  604). — Leaves  of  red-currants  yield 
hydrogen  cyanide  at  all  periods  of  vegetation,  but  the  amount  is 
always  small,  being  0*0035  per  cent,  in  the  middle  of  June,  0*0026 
per  cent,  some  weeks  later,  and  0*0015  per  cent,  at  the  beginning  of 
August ;  the  young  twigs  yield  very  little  and  the  roots  none  at  all. 

Leaves  of  Ribes  aureum  also  yield  hydrogen  cyanide,  but  in  smaller 
quantity  than  red-currants.  Negative  results  were  obtained  with 
leaves  of  Ribes  nigrum ,  R.  Uva-crispa ,  R.  sanguineum ,  R.  multijlorum, 
R.  subvestitum ,  R.  prostratum  and  R.  Gordonianum .  N.  H.  J.  M. 

Coto  Bark.  Oswald  Hesse  (J,  pr.  Chem.,  1905,  [ii],  72,  243 — 248. 
Compare  Jobst  and  Hesse,  Abstr.,  1880,  325;  Hesse,  Abstr.,  1895, 
i,  110;  Ciami  dan  and  Silber,  ibid.,  i,  551). — The  author  describes  a 
new  coto  bark  which  comes  from  the  same  district  of  Bolivia  as  the 
true  coto  bark,  but  does  not  contain  cotoin.  It  has  a  pleasant, 
aromatic  odour,  and  when  treated  with  ether  yields  benzoic  acid  and  a 
neutral  substance,  cotellin ,  C18H1604(0Me)2.  This  crystallises  in  glisten¬ 
ing,  tetragonal,  double  pyramids,  or  from  dilute  alcohol  in  colourless 
leaflets,  has  no  taste,  melts  at  169°,  and  decomposes  at  a  few  degrees 
higher.  It  is  moderately  soluble  in  hot  alcohol,  ether,  acetone,  or 
glacial  acetic  acid,  and  dissolves  easily  in  chloroform  or  benzene.  It 
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does  not  dissolve  in  dilute  alkali  hydroxides  or  acids,  but  with  concen¬ 
trated  sulphuric  acid  forms  a  yellow  solution  which  becomes  brownish- 
black  3  it  evolves  red  vapours  and  forms  oxalic  acid  and  a  yellow,  resinous 
mass  when  warmed  with  concentrated  nitric  acid,  and  yields  a  bluish- 
green  substance  when  heated  with  concentrated  potassium  hydroxide. 

With  bromine  in  chloroform  solution,  cotellin  forms  a  tetrabromo- 
derivative,  O20H1(5O6Br4,  which  crystallises  in  small,  white  needles,  and 
melts  and  decomposes  at  2 20° 3  when  treated  with  concentrated  sulphuric 
acid  it  becomes  yellow,  and  when  warmed,  black,  and  it  forms  a  brownish- 
black  mass  when  evaporated  with  aqueous  potassium  hydroxide. 

When  warmed  with  acetic  anhydride  at  85°,  the  crystalline  cotellin 
is  converted  into  an  amorphous  modification  which  melts  at  about  80°. 

G.  Y. 

Proteids  of  the  Castor  Bean  3  Isolation  of  Ricin.  Thomas  B. 
Osborne,  Lafayette  B.  Mendel,  and  Isaac  F.  Harris  (Amer. 
J.  Physiol .,  1905,  14,  259 — 286). — The  proteids  are  like  those  of  other 
oil-beans,  and  consist  of  a  crystallisable  globulin,  a  smaller  amount  of 
coagulable  albumin,  and  proteoses.  Ricin  is  believed  to  be  identical 
with  the  albumin  3  a  new  method  for  isolating  it  to  study  its  agglu¬ 
tinating  and  toxic  characters  (which  are  very  powerful)  is  given. 

W.  D.  H. 

The  Hydrolytic  Enzyme,  Lipase.  Frederick  L.  Dunlap  and 
William  Seymour  ( J Amer.  Chem.  8 foc.,  1905,  27,  935 — 946). — Four 
seeds  were  examined  in  a  resting  state  and  two  of  them  in  a  germin¬ 
ated  condition.  Flax,  pea-nut,  croton,  and  almond  seeds  are  not 
hydrolytic,  or  only  very  slightly  so  in  a  resting  state,  and  the  zymogen 
is  not  rendered  active  by  the  means  utilised  for  castor-oil  bean, 
celandine,  and  toad-flax. 

Lipase  is  produced  during  the  germination  of  flax  and  pea-nut,  and 
active  solutions  were  prepared.  It  is  probable  that  the  lipase  differs 
from  that  of  the  bean  3  the  solutions,  both  from  flax  and  from  pea-nut, 
are  precipitated  by  alcohol,  but  whilst  the  precipitate  in  pea-nut  lipase 
shows  marked  lipolytic  power,  that  in  flax  lipase  solutions  does  not. 

N.  H.  J.  M. 

Cause  of  the  Presence  of  Abnormal  Amounts  of  Starch 
in  Bruised  Apples.  G.  Warcollier  ( Compt .  rend.,  1905,  141, 
405 — 408). — When  apples  are  bruised,  the  tannin  coagulates  the 
amylase,  and  thus  prevents  the  transformation  of  starch  into  ferment¬ 
able  sugars.  N.  H.  J.  M. 

Dampness  of  Grain.  J.  E.  Hoffmann  ( Bied .  Centr.,  1905,  34, 
688 — 692  3  from  Wochens.  Brau .,  1905,  No.  18). — Wetness  of  grain  is 
due  to  conditions  of  weather,  the  moisture  deposited  on  the  cold  grain 
from  warm  and  damp  air  being  rapidly  absorbed,  and  to  respiiation. 
The  water  thus  absorbed  is  given  off  later  on  when  the  weather 
becomes  warmer. 

Absorption  of  water  results  in  the  production  of  maltose,  whilst 
elimination  of  water  gives  rise  to  production  of  starch  (compare  Griiss, 
Woch .  Brau.,  1899,  519).  N.  H.  J.  M. 


754 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


Development  of  Rye  and  Wheat.  Bernhard  Schulze  (Bied. 
Centr .,  1905,  34,  602 — 610;  from  Landw.  Jahrb .,  1904,  405). — By 
the  end  of  the  winter,  rye  had  assimilated  nearly  half  of  the  final 
amount  of  nitrogen,  whilst  in  the  case  of  wheat,  assimilation  of 
nitrogen  took  place  chiefly  from  the  beginning  of  April  to  the  commence¬ 
ment  of  grain  production.  It  is  therefore  desirable  to  provide  rye  with 
soluble  niti-ogen  during  winter.  Both  crops  would  have  plenty  by  the 
beginning  of  spring.  Phosphoric  acid  is  chiefly  taken  up  during  spring 
growth  by  rye  and  until  after  flowering  by  wheat.  Both  rye  and 
wheat  take  up  certain  amounts  of  potassium  in  the  winter,  but  chiefly 
at  the  time  of  the  greatest  production  of  carbohydrates.  Calcium 
and  magnesium  are  less  in  demand  by  the  young  plants  and  are 
probably,  like  silica,  of  more  importance  later  on,  in  connection  with 
the  solidification  of  the  tissues.  N.  H.  J.  M. 

Variability  of  Wheat  Varieties  in  Resistance  to  Toxic 
Salts.  L.  L.  Harter  ( Bureau  of  Plant  Industry ,  Bui.  79,  U.S.  Dept. 
Ayr.,  1905). — The  salts  with  which  experiments  were  made  are 
injurious  to  wheat  seedlings  in  the  following  order :  magnesium 
sulphate,  magnesium  chloride,  sodium  carbonate,  sodium  hydrogen 
carbonate,  sodium  sulphate,  sodium  chloride.  In  the  case  of  other 
plants,  the  order  may  be  different.  Wheat  is  one  and  a  half  to  six 
times  as  resistant  as  white  lupins  ;  the  least  difference  is  with  sodium 
carbonate  and  the  greatest  with  magnesium  sulphate  and  sodium 
hydrogen  carbonate. 

Different  varieties  of  wheat,  representing  extremes,  vary  in  the  ratio 
1  : 3  in  their  power  of  resistance  ;  but  varieties  which  as  a  whole  are 
the  most  resistant  are  not  always  the  most  resistant  to  every  salt. 
Similarly,  the  generally  least  resistant  is  not  necessarily  the  least 
resistant  to  each  salt. 

All  the  salts  employed,  except  sodium  carbonate  and  chloride,  act 
as  stimulants  in  dilute  solutions.  Pure  water  does  not  hinder 
development,  but  traces  of  zinc  will  kill  the  root-tips  in  24  hours. 

N.  H.  J.  M. 

Durum  Wheat.  P.  A.  Norton  (J.  Amer.  Chem.  Soc .,  1905,  27, 
922 — 934). — The  amount  of  proteids  in  Durum  wheat  is  much  higher 
than  in  bread  wheats,  and  tends  to  increase  under  American  conditions 
of  soil  and  climate.  The  wheat  is  especially  rich  in  sucrose  and 
dextrose;  the  gluten  is  high,  but  of  rather  poor  quality,  being  deficient 
in  gliadin.  This  deficiency  seems,  however,  to  be  compensated  for  in 
the  best  wheats  by  greater  amounts  of  gluten.  The  best  Durum 
wheats  are  very  suitable  for  bread  and  macaroni.  N.  H.  J.  M. 

[Pot-culture  Experiments  on  the  Influence  of  the  Iodides 
and  Oxides  of  Manganese,  Potassium,  Sodium,  and  Lithium 
on  Wheat  and  Barley.]  John  A.  Voelcker  (Jour.  Roy.  Agric.  Soc. 
Engl.,  1904,  65,  306 — 314). — The  salts  were  mixed  with  the  last 
four  pounds  of  the  soil  used  in  filling  the  pots  so  as  to  avoid 
possible  removal  beyond  the  reach  of  the  roots  in  their  early  stages. 
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Manganese,  potassium,  sodium,  and  lithium  are  injurious  to  wheat 
when  applied  at  the  rate  of  1  cwt.  per  acre,  and  to  barley  when 
2  cwt.  per  acre  are  applied.  In  the  case  of  wheat,  the  manganese  salt 
is  the  most  injurious.  The  corresponding  oxides,  especially  lithium 
oxide,  are  beneficial  to  wheat  when  applied  at  the  rate  of  2  cwt.  per 
acre.  With  the  exception  of  lithium  oxide,  which  is  possibly 
beneficial,  the  oxides  had  no  effect  on  barley. 

The  results  of  water-culture  experiments  on  barley  with  lithium  and 
manganese  iodides  and  oxides  (0*1  to  0*2  gram  per  litre)  show  that 
the  iodides  are  poisonous,  and  that  the  oxides  are  without  much  effect. 
Manganese  salts  produce  loug,  wiry  roots,  whilst  lithium  salts  give  rise 
to  thick,  stunted  roots.  N.  H.  J.  M. 

Influence  of  the  Composition  of  Barley  on  the  Development, 
Quality,  and  Productivity,  and  on  the  Transmission  of  these 
Properties.  Johann  Yanha,  Otto  Kyas,  and  Josef  Bukovansky 
( Ghem .  Centr .,  1905,  ii,  695 — -696;  from  Zeit.  landw.  Versuchs-Wes. 
Oesterr .,  8,  667 — 684). — The  yield  of  barley  increases  with  the  amounts 
of  non-nitrogenous  extract  substances  and  soluble  proteids  in  the 
seeds.  A  high  percentage  of  extract  in  the  seed  is  favourable  to  the 
lengthening  of  the  stems,  whilst  the  number  of  ears  increases  with 
the  soluble  proteids  of  the  seed. 

Seeds  with  high  amounts  of  extract  and  of  proteids  do  not  yield 
crops  with  high  extract  and  high  proteid.  N.  H.  J.  M. 

Pot  Experiments  to  Determine  the  Limits  of  Endurance 
of  Different  Farm-crops  for  Certain  Injurious  Substances, 

Frederick  B.  Guthrie  and  B.  Helms  ( Agric .  Gaz.  A.  S.  Wales ,  1905, 
16,  853 — 860.  Compare  ibid.,  1903,  14,  114,  and  1904,  15,  29). — 
Barley  and  rice  were  grown  in  a  mixture  of  garden  loam  and  sand,  to 
which  superphosphate  and  varying  amounts  of  sodium  chloride, 
sodium  carbonate,  sodium  chlorate,  and  arsenious  oxide  respectively 
were  added.  The  results  are  summarised  in  the  following  table,  in 
which  the  numbers  indicate 
employed  : 

Germination  affected 
Germination  prevented 
Growth  affected 
Growth  prevented 


Plant  Analysis  as  an 
Requirements,  with  Special  Reference  to  Hops.  Ph.  Schneider 
(Chem.  Centr.,  1905,  ii,  970 — 971  ;  from  Woch.  Brau.,  22,  456 — 458). 
— The  amount  of  phosphoric  acid  in  the  more  advanced  leaves  of  hops 


percentages  of  the  different  substances 


NaCl. 

Na2C03. 

NaC103. 

barley 

0*1 

0*25 

0*005 

— 

rice 

0*1 

0*25 

0-004 

0-2 

barley 

0*25 

0*60 

0-007 

0*6 

rice 

0*40 

0*50 

0*006 

0*4 

barley 

0*10 

0*15 

0-003 

0-05 

rice 

0T5 

0*25 

0*002 

0*15 

barley 

0*20 

0*40 

0-006 

0*10 

rice 

0-20 

0*40 

0*004 

0*30 

N.  H.  J.  M. 


Aid  in  Estimating  the  Manurial 
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shows  a  definite  minimum,  about  0*5  per  cent,  in  the  lower  leaves, 
when  phosphoric  acid  is  deficient  in  the  soil.  At  the  time  of  the  first 
crop,  the  lower  leaves  showed  the  optimal  stage  of  development, 
whilst  at  the  time  of  the  second  crop  the  upper  leaves  reached  the 
stage  at  which  a  deficiency  of  phosphoric  acid  is  best  observed. 

The  amount  of  nitrogen  in  hops  follows  that  of  phosphoric  acid,  and 
the  deficiency  or  otherwise  of  nitrogen  in  the  soil  is  best  detected  by 
the  composition  of  the  leaves.  No  definite  results  can,  however,  be 
obtained  in  the  case  of  potassium,  magnesium,  and  calcium. 

N.  H.  J.  M. 

Ripening  of  Peaches.  Willard  D.  Bigelow  and  Herbert  C. 
Gore  {J.  Amer.  Chem.  Soc.,  1905,  27,  915  —  922). — The  samples 
were  collected  (l)  in  June,  after  all  the  imperfect  fruit  had  fallen  off ; 
(2)  when  the  stone  had  hardened  ;  and  (3)  when  ripe  for  the  market.  The 
average  weights  (six  varieties)  at  the  three  periods  were  9*51,  16*75, 
and  73*59  grams,  and  the  weights  of  flesh  were  6*12,  11*89,  and  68*11 
grams  respectively. 

The  percentage  composition  of  the  flesh  was  as  follows  : 


Reducing  Acid 

Solids.  sugar.  Sucrose,  (as  H2S04).  Proteids.  Amides.  Ash. 


1.  14-77 

2*71 

0*18 

0*28 

0*77 

0*21 

0*75 

2.  16-97 

2*26 

1*57 

0*34 

0*63 

0*18 

0*68 

3.  14-04 

1*98 

5*70 

0*56 

0*27 

0*08 

0  40 

N.  H.  J.  M. 


Etherisation  as  an  Aid  in  Rhubarb  Forcing.  William 
Stuart  (17  th  Ann.  Hep.  Vermont  Agric.  Expar.  Etcit.,  1903—1904, 
442 — 445). — The  plants  were  dug  up  late  in  the  autumn  and  subjected 
to  frost  in  the  usual  manner,  in  a  cold  frame.  The  first  lot  was 
placed  in  a  cool  cellar  to  thaw  and  subjected  to  ether  (10  c.c.  per 
cubic  foot  of  air)  for  48  hours  (Dec.  20).  The  plants  were  then 
placed  in  a  darkened  greenhouse  having  a  temperature  of  45 — 65°. 
Three  other  lots  were  etherised  on  Jan.  9,  Jan.  30,  and  Feb.  24 
respectively. 

The  results  of  experiments  1,  2,  and  4  showed  a  gain  of  622  per 
cent,  in  the  first  cutting,  and  of  86,  23,  and  47  per  cent,  in  ihe 
second,  third,  and  fourth  cuttings  respectively,  due  to  etherisation. 
It  is  probable  that  still  greater  in  rease  would  be  obtained  by  treating 
with  ether  at  a  still  earlier  date. 

In  the  third  experiment,  a  larger  amount  of  ether  (17  c.c.  per  cubic 
foot  of  air)  was  employed  :  the  results  were  much  less  satisfactory. 

N.  H.  J.  M. 

Cultivation  of  Solanum  Commersoni  at  Verrieres  (Vienne, 
France).  Labergerie  ( Bied .  Centr .,  1905,  34,  616 — 622;  from 
Jour,  d'  Agr.  prat.,  08,  631,  665,  803,  and  831). — The  original  plant 
brought  by  Heckel  in  1901  from  Uruguay  has  yellowish-white,  egg- 
shaped  tubers,  having  a  very  bitter  taste.  By  cultivation,  an  edible 
variety  has  been  obtained,  equal  at  least  to  potatoes.  It  is  better 
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able  to  resist  disease  than  potatoes,  yields  larger  crops,  and  is  more 
nutritious.  The  average  yield  of  starch  is  15,000  kilos,  per  hectare. 

The  composition  of  tubers  grown  on  good  soil  was  as  follows  :  water, 
72*59  ;  starch,  19*91  ;  sugar,  0*114;  fat,  0*022  ;  and  crude  fibre, 
0*639  per  cent.  N.  H.  J.  M. 

Results  of  Experiments  on  the  Action  of  Phosphoric  Acid 
on  Sugar  Beet.  Hermann  Romer  ( Chem .  Centr .,  1905,  ii,  851  ; 
from  Zeit.  Ver.  Ruben  Zucker-Ind.,  1905,  764 — 774). — The  experiments 
were  made  in  a  mixture  of  sand  and  peat.  Without  phosphoric  acid, 
the  average  weight  of  the  roots  was  0*36  gram,  and  they  contained 
6*5  per  cent,  of  sugar.  The  leaves  were  dark  green.  With  very 
small  amounts  of  phosphoric  acid,  the  roots  weighed  24  grams  and  con¬ 
tained  14  3  per  cent,  of  sugar.  The  amount  of  phosphoric  acid 
required  is  probably  between  0*568  and  1*065  grams  per  root;  or 
12*5  to  19  kilos,  per  morgen  to  obtain  a  yield  of  200  cwt. 

N.  H.  J.  M. 

Feeding  and  Metabolism  of  Agricultural  Animals.  Franz 
Tangl  ( Bled .  Centr.,  1905,  34,  671 — 692  ;  from  Lctndw.  Jahrb .,  1905, 
1—92). — Sorghum  [with  Stephan  Weiser  and  Arthur  Zaitschek]. — 
The  available  chemical  energy  of  sorghum  is,  for  bullocks,  59*7 ; 
sheep,  56*5;  horses,  61*8;  pigs,  68*7;  ducks,  46*7  ;  and  geese,  57*1 
per  cent.  In  the  case  of  bullocks,  the  utilisation  is  less  when  more 
than  6  kilos,  per  1000  kilos,  of  lire  weight  is  given.  It  gave  better 
results  (although  less  economical)  than  maize  for  fattening  cows. 
For  horses,  a  mixture  of  oats  (2)  and  sorghum  (1  part)  is  recom¬ 
mended.  It  is  a  suitable  food  for  pigs,  geese,  and  turkeys,  but  not 
for  poultry  and  ducks. 

Composition  and  Nutritive  Value  of  Oats  [with  Michael  Korbuly 
and  Stephan  Weiser]. — The  amounts  of  constituents  of  oats  digested 
by  (1)  horses  and  (2)  sheep  are  as  follows  : 


Organic 

Crude 

Crude 

Crude 

Non-nitrog. 

Energy 

matter. 

protein. 

fat. 

fibre. 

extract.  Pentosans. 

per  kilog. 

1. 

50-58 

7-76 

3*22 

0*78 

3882  1*68 

2421  Cal. 

2. 

56-20 

7-25 

3*73 

4  41 

40*81  4*00 

2660  „ 

Of  the  total  energy  of  oats,  horses  utilise  54*8  and  sheep  53  85 
per  cent.  The  weight  per  hectolitre  of  oats  has  no  relation  to  the 
composition.  N.  H.  J.  M. 


Effect  of  Asparagine  on  the  Production  of  Milk  and  its 
Constituents.  Theodor  Pfeiffer,  A.  Einecke,  and  W.  Schneider 
{Mitt,  landw .  Inst.  h.  Univ.  Breslau,  1905,  3,  179 — 225).— The  partial 
substitution  of  proteids,  in  a  ration  moderately  rich  in  proteids,  by  a 
caloric  equivalent  mixture  of  asparagine  and  sucrose  did  not  diminish 
the  yield  of  milk ;  in  some  cases  there  was,  perhaps,  an  increase.  The 
percentage  and  absolute  amount  of  milk  fat  was  diminished,  and  there 
was  a  reduction  in  the  percentage  of  proteids  and  dry  matter,  but  no 
essential  change  in  the  absolute  amount  of  proteids.  The  substitu¬ 
tion  acted  unfavourably  on  the  increase  in  live-weight. 

VOL.  LXXXV1II.  ii. 
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The  conclusion  is  drawn  that  amides  should  not  be  considered  as 
nutritive  substances,  although  in  very  nutritive  rations  they  act,  in 
some  unexplained  manner,  as  stimulants,  and  are  favourable  to  milk 
production  at  the  expense  of  other  constituents  of  the  food  and  body. 

N.  H.  J.  M. 

Sterilisation  of  Milk  with  Hydrogen  Peroxide,  with  Special 
Reference  to  Budde’s  Process.  Mstislaw  Lukin  ( Centr .  Bakt. 
Par .,  1905,  15,  ii,  165 — 174.  Compare  this  vol.,  ii,  647). — Hydrogen 
peroxide  is  more  active  in  neutral  or  slightly  alkaline  solutions  than 
in  acid  solutions;  ordinary  solutions  should  therefore  be  neutralised 
when  used.  The  temperature  52°  (Budde)  is  the  most  favourable, 
and  in  most  cases  12  c.c.  of  3  per  cent,  hydrogen  peroxide  is  sufficient 
for  1  litre  of  milk. 

The  objections  to  Budde’s  process  are  the  small  amounts  of  un¬ 
changed  hydrogen  peroxide  in  the  sterilised  milk  and  the  presence  of 
injurious  substances  (arsenic  and  barium  chloride)  in  ordinary  pre¬ 
parations  of  hydrogen  peroxide.  The  consumption  of  the  sterilised 
milk  is  not  known  to  have  had  injurious  effects  ;  it  is,  however, 
desirable  that  the  changes  which  are  known  to  occur  in  the  proteids 
should  be  further  investigated.  N.  H.  J.  M. 

Comparative  Experiments  on  Chemical  Preservatives  in 
Milk.  Henry  C.  Sherman,  Albert  W.  Hahn,  and  Arthur  J. 
Mettler  ( J ‘  Amer.  Chem.  Boc.,  1905,  27,  1060 — 1068). — Milk  kept 
at  20 — 25°  without  preservative  rapidly  lost  lactose  and  gained  in 
acidity  during  the  first  three  to  six  days ;  the  destruction  of  lactose 
then  proceeded  more  slowly,  but  the  formation  of  acid  had  not  ceased 
entirely  after  four  weeks. 

0T  per  cent,  of  hydrogen  peroxide,  sodium  fluoride,  sodium  salicylate, 
or  a  mixture  of  equal  parts  of  boric  acid  and  borax  distinctly  diminished 
the  development  of  acidity  in  milk.  Except  in  the  case  of  hydrogen 
peroxide,  which  rapidly  disappears,  the  amount  of  added  preservative 
can  be  determined  with  a  fair  degree  of  accuracy  by  the  usual 
methods.  In  the  case  of  fluoride  or  salicylate  preservative,  the  occa¬ 
sional  opening  of  the  bottles  led  to  irregular  results*  For  details,  the 
tables  contained  in  the  original  paper  should  be  consulted. 

L.  de  K. 

Classification  and  Nomenclature  of  Arable  Soils  accord¬ 
ing  to  their  Mineral  Constitution.  H.  Lagatu  ( Compt .  rend., 
1905,  141,  363 — 366.  Compare  this  vol.,  ii,  557  ;  and  Delage  and 
Legatu,  Constitution  de  la  terre  arable,  Montpellier,  1904). — A  graphic 
method  for  the  representation  of  the  amounts  of  chalk,  clay,  and  sand 
is  described.  N.  H.  J.  M. 

Diffusion  in  Acid  and  Neutral  Media,  especially  in  Humus 
Soils.  Hermann  Minssen  (Landw.  Versuchs Stat.,  1905, 62,  445 — 476). 
— It  is  shown  that  neither  free  humic  acid  nor  other  acids  (organic 
and  mineral)  in  dilute  solutions  have  a  retarding  effect  on  the  rate  of 
diffusion  of  water  or  of  solutions  of  salts.  The  “  physiological 
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dryness  **  of  peat  soils  cannot,  therefore,  be  due  to  free  humic  acid. 
The  far-reaching  conclusions  which  have  been  drawn  respecting  the 
action  of  free  humic  acid  on  the  growth  of  plants  do  not,  therefore, 
hold  good.  N.  H.  J.  M. 

Insoluble  Alkaline  Compounds  formed  by  Humic  Sub¬ 
stances  and  their  R61e  in  Vegetable  Physiology  and  Agricul¬ 
ture.  Marcellin  Berthelot  ( Compt .  rend.,  1905,  141,  433 — 445); — 
Potassium  and  calcium  displace  each  other  both  in  soluble  and 
insoluble  compounds,  according  to  their  proportions  and  the  relative 
strengths  of  the  mineral,  organic,  and  humic  acids. 

The  potassium  of  soluble  compounds  may  be  rendered  insoluble  by 
humic  substances  and  thus  stored  for  a  time.  It  is  again,  rendered 
available  by  double  decomposition  and  by  the  spontaneous  oxidation 
of  the  organic  matter,  the  potassium  then  being  converted  into 
carbonate.  Analogous  changes  occur  at  the  expense  of  the  calcium 
present  in  the  soil  as  carbonate,  silicate,  sulphate,  and  phosphate,  &C;> 
or  as  humates. 

Potassium  and  calcium  are  not  directly  appropriated  by  humic  acid 
when  in  combination  with  strong  acids.  The  displacement  may, 
however,  occur  by  the  intervention  of  ammonia,  by  means  of  which 
the  stronger  acids  are  eliminated ;  coincidently,  amino-humic  acids 
are  formed  which  are  capable  of  rendering  potassium  insoluble. 

N.  H.  J.  M. 

Absorptive  Power  of  Soils  for  Bone  and  Mineral  Super* 
phosphates.  Carlo  Montanari  ( Chern .  Zeit.}  1905,  29,  988 — 989). 
— A  preliminary  communication.  The  popular  idea  as  to  the  greater 
activity  of  bone  superphosphate  is  not  supported  by  facts.  It  now, 
however,  appears  that  the  phosphoric  acid  from  mineral  super¬ 
phosphates  is  not  quite  so  rapidly  absorbed  by  the  soils,  although  on 
the  other  hand  the  portion  absorbed  is  more  readily  taken  up  by  the 
roots.  L»  de  K. 

Asparagine  Substances  [Amino-acids  in  Molasses].  Pio 

Berti  ( Chem .  Centr .,  1905,  ii,  773;  from  Bull.  Assoc.  Chim .  Suer. 
List.,  22,  1163 — 1186). — Molasses  obtained  in  1903  contained 

N  1  *388,  and  N  as  amino-acids  0'969  per  cent.  In  1904,  the  amounts 
were  1'946  and  1*369.  The  high  amounts  of  nitrogen  in  1904 
were  coincident  with  a  low  amount  of  alkali.  This  is  attributed  to 
the  roots  having  suffered  from  drought  followed  by  heavy  rainfall, 
conditions  unfavourable  to  assimilation  being  favourable  to  the 
production  of  amino-acids.  N.  H.  J.  M. 

Action  of  Sodium  Chloride  on  Crops.  Ferdinand  Wohltmann 
( Bied .  Centr.,  1905,  34,  656 — 658;  from  Landw.  Zeit.  Bheinprov., 
1904,  Nos.  46  and  47). — Sodium  chloride  did  not  benefit  cereal  crops 
and  injured  potatoes  both  as  regards  yield  and  quality.  It  was 
very  beneficial  in  the  case  of  sugar  beet  and  mangolds. 

N.  H.  J.  M, 
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Lime  Manuring.  Oskar  Loew  ( Chem .  Gentr 1905,  ii,  412  ;  from 
Zeit.  landw.  Versucks-Wes.  Oestem\yQ,  583 — 602). — Application  of  lime 
is  desirable  when  the  soil  contains  twice  as  much  or  more  magnesium 
as  calcium.  Magnesia  should  be  applied  when  there  is  a  considerable 
excess  of  calcium  present,  even  if  the  actual  amount  of  magnesium  in 
the  soil  is  sufficient  for  a  crop.  When  there  is  a  deficiency  both  of 
calcium  and  magnesium,  dolomite  may  be  used  with  advantage. 

N.  H.  J.  M. 
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Colorimetric  Methods ;  a  Simple  Colorimeter  for  General 
Use.  Oswald  Schreiner  (J.  Amer.  Chem.  Soc .,  1905,  27,  1192  —  1203). 
— An  improved  colorimetric  apparatus,  for  details  of  which  the 
original  article  and  illustration  must  be  consulted.  L.  de  K. 

New  Gas-absorption  Apparatus.  Romuald  Nowioki  (Chem. 
Centr .,  1905,  ii,  919;  from  Osterr .  Zeit.  Berg.  Hiitt.,  53,  337 — 338. 
Compare  Abstr.,  1904,  ii,  555).— Improved  Orsat  apparatus  in  which 
the  gaseous  mixture  passes  through  a  capillary- tube  into  the  absorbing 
liquid.  For  further  particulars  the  original  article  and  illustrations 
should  be  consulted.  L.  de  K. 

Action  of  Concentrated  Hydrochloric  Acid  on  Potassium 
Chlorate  in  the  Presence  of  Potassium  Iodide  or  Bromide  ; 
Estimation  of  Chlorates.  Hugo  Ditz  (Zeit.  angeio.  Chem.,  1905,  18, 
1516 — 1520). — A  criticism  of  Kolb  and  Davidson’s  paper  (this  vol., 
ii,  59).  L.  de  K. 

Inner  Crucible  Method  for  Estimating  Sulphur  and  Halogens 
in  Organic  Substances.  Samuel  S.  Sadtler  (J.  Amer.  Chem.  Soc., 
1905,  27,  1188 — 1192). — The  outer  crucible  is  made  with  straight 
sides  like  an  inverted  truncated  cone  with  a  tightly  fitting  lid.  In  the 
bottom  is  a  cylindrically-shaped  indentation  so  as  to  extend  the  highly 
heated  zone  into  the  inner  crucible.  The  latter  is  made  with  sides  very 
nearly  parallel  to  the  outer  crucible  when  inverted  within  it.  Small 
rings  of  platinum  are  soldered  to  the  wide  closed  end  so  as  to  keep  it 
centred  with  respect  to  the  outer  one.  The  wall  at  the  open  end  is 
made  as  thin  as  possible  so  as  to  minimise  the  tendency  to  conduct 
heat.  The  edge  fits  about  midway  between  the  walls  of  the  central 
indentation  and  the  outer  crucible, 

A  quantity  of  substance,  solid  or  liquid,  representing  about  0*01  gram 
of  sulphur  or  0*05  gram  of  phosphorus  or  halogen  is  weighed  in  the 
inner  crucible.  The  crucible  is  then  filled  nearly  to  the  top  with  a 
mixture  of  equal  parts  of  dry  sodium  carbonate  and  magnesium  oxide. 
Plain  magnesia  is  then  put  in  level  with  the  top  so  as  to  keep  the 
soda  away  from  the  platinum.  Ignited  asbestos  is  put  round  the 
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raised  portion  of  the  bottom  of  the  outer  crucible  to  keep  the  two 
crucibles  from  being  in  actual  contact.  It  is  then  lowered  over  the 
inner  crucible  and  both  crucibles  inverted.  A  layer  of  the  magnesia- 
soda  mixturo  about  one-fourth  inch  deep  is  put  between  the 
crucibles.  The  outer  crucible  is  put  through  a  hole  in  a  piece  of 
thin  asbestos  board  so  that  the  sides  shall  not  be  exposed  to  the  direct 
action  of  the  flame. 

A  very  small  pointed  flame  of  a  Bunsen  burner  is  now  applied  to  the 
indentation  on  the  bottom,  and  after  a  few  minutes  the  heat  is  increased, 
and  finally  the  crucible  is  placed  in  a  piece  of  asbestos  having  a  larger 
hole,  so  that  bait’  of  the  crucible  may  get  red  hot.  Aften  ten  minutes, 
the  flame  is  withdrawn. 

The  sulphates,  phosphates,  chlorides,  &c.,  formed  are  estimated  by 
the  usual  processes.  L.  de  K. 

Gravimetric  Estimation  of  Sulphur  in  Iron  and  Steel. 

Charles  R.  McCabe  ( J .  Amer .  Chem.  Soc.,  1905,  27,  1203 — 1204). — 
To  prevent  the  escape  of  unoxidised  sulphur  during  the  period  of  the 
violent  action  of  the  nitric  acid,  5  grams  of  drillings  are  placed  in  a 
litre  flask  fitted  with  a  doubly  perforated  cork  which  has  been  slightly 
charred  on  its  inner  end.  In  one  perforation  is  fitted  a  funnel  tube 
with  a  stopcock  ;  in  the  other  is  fitted  a  piece  of  quarter-inch  glass  tubing 
which  extends  about  18  inches  above  the  flask  and  is  drawn  to  a  point  at 
the  end  projecting  out  of  the  flask.  The  stopcock  being  closed,  50  c.c. 
of  strong  nitric  acid  are  introduced  into  the  funnel  tube.  The  acid  is 
now  run  into  the  flask  at  the  rate  of  about  two  drops  per  second. 
When  all  the  acid  has  passed  into  the  flask;  the  stopcock  is  closed  and 
the  flask  heated  gently  until  complete  solution  has  taken  place. 

The  contents  are  evaporated  in  a  porcelain  dish  with  addition  of 
hydrochloric  acid,  and  the  sulphuric  acid  is  then  estimated  by  means 
of  barium  chloride  as  usual.  L.  DE  K. 

Estimation  of  Sulphur  in  Pyrites.  Max  Dennstedt  and 
F.  Hassler  (Zeit.  angew.  Chem.,  1905,  18,  1562 — 1564). — The  sample 
is  heated  in  a  current  of  oxygen  in  a  Dennstedt  combustion  tube 
(Abstr.,  1903,  ii,  103),  and  the  products  of  combustion  are  absorbed  in 
four  small  boats  filled  with  dry  sodium  carbonate  and  heated  at  about 
300°.  The  sulphate  formed  is  then  estimated  as  usual.  The  iron 
oxide  left  in  the  boat  is  apt  to  retain  a  not  inconsiderable  amount  of 
sulphur  trioxide,  which  must  then  be  estimated  by  Lunge’s  method 
(precipitation  with  barium  chloride  after  removing  the  iron  with 
ammonia). 

Instead  of  sodium  carbonate,  lead  dioxide  may  be  used  as  an 
absorbent.  After  treating  it  with  a  5  per  cent,  solution  of  sodium 
hydroxide,  the  sulphuric  acid  dissolved  in  the  alkaline  liquid  is  esti¬ 
mated  as  usual.  L.  de  K. 

Estimation  of  Sulphur  in  Liquid  Fuel  and  in  Petroleum. 

Alberto  Goetzl  (Zeit.  angew.  Chem.,  1905,  18,  1528 — 1531).— Two  to 
three  grams  of  the  liquid  fuel  are  placed  in  a  spacious  platinum 
crucible,  and  4  c.c.  of  fuming  nitric  acid  are  added.  As  the  reaction  is 
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rather  violent,  the  crucible  should  be  covered  with  a  watch-glass. 
When  no  further  aotion  is  noticed,  the  crucible  is  heated  on  a  water- 
bath,  and  when  finally  all  action  has  ceased  the  watch-glass  is  removed 
and  the  excess  of  acid  is  evaporated.  The  mass  is  then  mixed  with 
6  to  8  grams  of  a  mixture  of  ten  parts  of  dry  sodium  carbonate  and  two 
parts  of  nitre,  and  after  sprinkling  more  of  this  mixture  on  the  surface, 
the  whole  is  gradually  heated  to  fusion.  The  mass  now  contains 
the  sulphur  as  sulphuric  acid,  which  is  estimated  as  usual. 

When  testing  petroleum,  about  10  grams  should  be  taken  for 
analysis.  L.  de  K. 

Estimation  of  Sulphur  in  Coal.  Otto  Brunck  ( Zeit .  angew. 
Chem.y  1905,  18,  1560 — 1562). — -One  gram  of  the  finely  powdered 
sample  is  mixed  intimately  with  2  grams  of  a  mixture  of  two  parts  of 
cobaltjc  oxide  and  one  part  of  dry  sodium  carbonate.  The  cobalt  oxide 
must  be  prepared  by  gently  igniting  cobalt  nitrate.  The  mixture  is 
placed  in  a  boat  and  then  heated  in  a  current  of  oxygen  until  the 
carbon  has  burnt  off.  If  desired,  the  products  of  combustion  may  be 
passed  through  a  hydrochloric  acid  bromine  solution  and  a  solution 
of  sodium  hypobromite  to  retain  traces  of  volatilised  sulphur  com¬ 
pounds. 

The  residue  is  then  extracted  with  water  and,  after  adding  a  few  c.c. 
of  hydrogen  peroxide  to  fully  oxidise  the  sulphur,  the  filtrate  is 
acidified  with  hydrochloric  acid  and  treated  with  barium  chloride  as 
usual,  L.  de  K. 

Estimation  of  Nitric  Acid  in  the  Presence  of  Organic  Matter. 

Balthasar  Pfyl  (Zeit.  Nahr.-Genussm .,  1905,  lO,  101 — 104). — The 
solution  containing  the  nitric  acid  (nitrates)  is  boiled  in  a  small  flask 
until  all  air  has  been  expelled  and  the  volume  of  the  solution  reduced 
to  about  5  c.c.  During  this  time,  the  delivery  tube  of  the  flask  is 
placed  below  the  surface  of  water.  By  means  of  a  clamp,  the  water 
is  prevented  from  entering  the  flask  when  the  flame  is  removed. 
After  the  contents  of  the  flask  have  cooled  somewhat,  20  c.c.  of  a 
solution  containing  30  grams  of  ferrous  chloride  in  50  c.c.  of  dilute 
hydrochloric  acid  (2  : 3)  are  allowed  to  enter  and  the  closed  flask  is 
heated  in  a  water-bath  for  45  minutes.  Ten  c.c.  of  boiled  dilute 
sulphuric  acid  (1:4)  are  then  introduced,  and  the  end  of  the  delivery- 
tube  is  inserted  under  a  bell-jar  filled  and  surrounded  with  a  15  per 
cent,  sodium  hydroxide  solution,  which  has  been  previously  boiled 
On  heating  the  contents  of  the  flask,  the  nitric  oxide  is  evolved  and 
collected  under  the  bell-jar.  From  the  top  of  the  latter,  an  outside 
tube  leads  downwards  with  its  end  dipping  under  the  neck  of  a 
flask  filled  with  boiled  sulphuric  acid  (1:4)  and  inverted  in  a  vessel 
also  containing  sulphuric  acid  and  a  measured  volume  of  Nj  10 
potassium  permanganate  solution.  The  gas  is  driven  out  of  the  bell- 
jar  into  the  inverted  flask  (where  it  is  absorbed  by  the  permanganate) 
by  increasing  the  volume  of  the  sodium  hydroxide  solution  surrounding 
the  bell-jar.  After  completing  the  absorption  by  cautiously  shaking 
the  flask,  the  excess  of  permanganate  is  titcated  back  with  Nj  10 
ferrous  chloride  solution.  Nj  10  Permanganate  corresponds  with 
1/30  KN03  or  1/60  N205.  W.  P.  S. 
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Detection  of  Nitrates  by  Diphenylamine.  Carl  G.  Hinrichs 
(Bull.  Soc.  chim. ,  1905,  33,  1002 — 1005). — For  use  as  a  reagent, 
diphenylamine  is  dissolved  in  glacial  acetic  acid.  This  solution  pro¬ 
duces  a  blue  coloration  when  added  to  such  oxidising  substances  as 
nitrites,  peroxides  of  hydrogen,  sodium,  barium,  manganese  or  lead, 
chromates,  dichromates,  molybdates,  vanadates,  permanganates,  chlor¬ 
ates,  perchlorates,  ferricyanides,  or  iodates  in  concentrated  sulphuric, 
phosphoric,  or  hydrochloric  acid  at  the  ordinary  temperature,  whereas 
diphenylamine  gives  a  blue  coloration  with  nitrates  in  concentrated 
sulphuric  or  phosphoric  acid  at  the  ordinary  temperature,  but  in  con¬ 
centrated  hydrochloric  acid  only  on  warming  to  50°,  or  with  traces  of 
nitrates  on  boiling. 

Similarly,  brucine  or  ferrous  sulphate  reacts  with  nitrates  in  concen¬ 
trated  hydrochloric  acid  only  on  heating.  Brucine  gives  no  reaction 
with  nitrites,  but  with  vanadates  a  yellow  colour  is  formed,  which 
becomes  red  on  addition  of  concentrated  hydrochloric  acid.  Ferri¬ 
cyanides  give  similar  reactions.  G.  Y. 

Estimation  of  Phosphorus  in  Phosphorised  Oil.  Henrik 
Enell  ( Ghem .  Centr .,  1905,  ii,  570 — 571  ;  from  Pharm.  Zeit .,  50, 
601 — 603). — One  gram  of  the  sample  is  dissolved  in  a  mixture  of 
10  c.c.  of  alcohol  and  20  c.c.  of  ether,  a  drop  of  phenolphthalein  solution 
is  added,  and  then  12  c.c.  of  A/10  iodine  solution.  After  shaking  for 
a  few  minutes,  the  excess  of  iodine  is  carefully  removed  by  means  of 
A/  10  thiosulphate  and  the  acid  formed  is  titrated  with  Nj  10  sodium 
hydroxide.  Any  acid  already  present  in  the  sample  is  estimated  by 
dissolving  one  gram  of  the  oil  in  10  c.c.  of  alcohol  and  20  c.c  of 
ether.  Twenty  c.c.  of  water  and  a  drop  of  phenolphthalein  are  added, 
and  the  whole  is  well  shaken  and  titrated  with  sodium  hydroxide. 

The  difference  between  the  two  titrations  represents  the  phosphorus. 
16T2  c.c.  of  A/ 10  alkali  equal  0*01  gram  of  phosphorus.  L.  de  K. 

Estimation  of  Phosphorus  in  Phosphorised  Oil.  Erwin  Hupp 
(Ghem.  Centr.,  1905,  ii,  706;  from  Pharm.  Zeit .,  50,  621 — 622). — 
A  criticism  of  Enell’s  process  (see  preceding  abstract).  The  method 
in  its  present  form  only  gives  approximate  results.  L.  de  K. 

BettendorfTs  Test  for  Arsenic.  B,  Lobello  (Ghem.  Gentr .,  1905, 
ii,  571  ;  from  Boll.  Chim.  Farm .,  44,  445 — -446). — The  reagent  is  best 
prepared  by  adding  one  kilo,  of  hydrochloric  acid  of  sp.  gr.  1*19  to 
one  kilo,  of  pure  crystallised  stannous  chloride.  After  some  time,  the 
whole  is  diluted  to  two  litres  with  acid  of  the  same  strength.  On 
adding  an  equal  volume  of  this  solution  to  hydrochloric  acid,  the 
presence  of  even  0*001  per  cent,  of  arsenious  acid  may  be  detected. 
Sulphuric  acid  may  also  be  tested  for  arsenic  by  means  of  the  tin 
solution.  A  comparative  test  with  pure  acids  is  advisable. 

L.  DE  K. 

Estimation  of  Arsenic  in  Toxicology.  Carl  Mai  (Zeit.  Nahr . 
Genussm 1905,  10,  290 — 292). — The  finely-divided  substance,  such 
as  the  stomach,  liver,  intestines,  muscular  tissue,  &c.,  is  heated  on  the 
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water-bath  to  remove  any  alcohol  if  the  latter  has  been  used  for  pre¬ 
serving  the  substance,  and  is  then  treated  with  its  own  weight  of 
fuming  nitric  acid  containing  5  per  cent,  of  sulphuric  acid,  the  heating 
being  continued  until  the  whole  mass  becomes  fluid.  All  the  acid  is 
now  driven  off  by  heating  over  a  sand-bath  and  Anally  over  a  free 
flame.  The  resulting  hard  carbonaceous  residue  is  powdered  and 
distilled  with  from  5 — 6  times  its  weight  of  hydrochloric  acid  of 
sp.  gr.  IT 9.  No  reducing  agent  need  be  added  and  the  whole  of  the 
arsenic  will  be  found  in  the  distillate  when  about  one-third  of  the 
acid  has  distilled  over.  The  distillate  is  evaporated  after  the  addition 
of  fuming  nitric  acid,  and  when  almost  dry  a  little  sulphuric  acid  is 
added.  The  arsenic  may  then  be  estimated  in  the  apparatus  described 
previously  by  the  author  (Abstr.,  1905,  ii,  284).  W.  P.  S. 

Separation  of  Arsenic  from  Vanadium  and  Molybdenum. 
Carl  Friedheim,  0.  Decker,  and  E.  Diem  (Zeit.  anal.  Chem.,  1905, 
44,  665 — 686). — Although  trustworthy  results  may  be  obtained  by 
several  methods  which  are  described,  the  following  is  to  be  preferred 
on  account  of  its  simplicity.  About  one  gram  of  the  arseno-vanadio- 
molybdate  is  placed  in  a  small  flask  together  with  1*5  grams  of 
potassium  iodide  and  70  c.c.  of  hydrochloric  acid  of  sp.  gr.  IT 9.  The 
mixture  is  distilled  and  the  distillate  evaporated  with  the  constant 
addition  of  chlorine  water,  and  the  arsenic  weighed  either  as  the  pent- 
oxide  or  as  magnesium  pyroarsenate.  The  molybdenum  and  vanadium 
remaining  in  the  flask  may  be  separated  by  means  of  hydrogen 
sulphide.  The  precipitated  molybdenum  trisulphide  is  collected  on 
a  filter  and  weighed  as  the  trioxide,  whilst  the  vanadium  in  the  filtrate 
is  titrated  with  permanganate  as  usual.  W.  P.  S. 

The  Turmeric  Reaction  for  Boric  Acid.  Adolf  Goske  (Zeit- 
Nalir.  Genussm.,  1905,  10,  242 — 243). — It  is  stated  that  by  dipping 
one  end  of  a  strip  of  turmeric  paper  in  a  so'ution  containing  boric 
acid  and  allowing  the  solution  to  ascend  by  capillary  attraction, 
the  test  is  rendered  more  sensitive  than  in  the  usual  manner  of 
testing.  Even  the  smallest  trace,  such  as  0*0001  per  cent.,  of  boric 
acid  will  give  a  brownish-red  zone  towards  the  upper  part  of  the  strip. 

W.  P.  S. 

Detection  of  Boric  Acid.  Otto  Mezger  (Zeit,  Nahr.  Genussm., 
1905, 10,  243 — 245). — The  following  manner  of  carrying  out  the  flame 
test  is  described.  About  20  grams  of  the  substance  to  be  tested  for  boric 
acid  are  moistened  with  sodium  carbonate  solution,  dried,  and  ignited. 
The  ash  is  then  treated  with  20  c.c.  of  methyl  alcohol  and  2  c.c.  of 
concentrated  sulphuric  acid  and  the  mixture  heated  in  a  flask  con¬ 
nected  with  a  reflux  apparatus.  The  heating  is  continued  for  fifteen 
minutes  and  the  temperature  not  allowed  to  rise  above  70°.  After 
cooling,  a  stream  of  hydrogen  is  passed  through  the  liquid  and  ignited  as  it 
eaves  the  flask.  Very  small  quantities  of  boric  acid  may  be  detected 
n  this  way.  The  entire  absence  of  water  is  of  great  importance  as 
egards  the  sensitiveness  of  the  test  (compare  Abstr.,  1905,  ii,  480). 

W,  P.  S. 
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[Volumetric]  Estimation  of  Boric  Acid.  Adolf  Beythien  ( Zeit . 
Nahr.  Genussm .,  1905,  10,  283- — 286). — When  using  methyl-orange 
and  phenolphthalein  as  indicators  in  the  titration  of  boric  acid,  it  is 
necessary  to  remove  first  any  phosphoric  acid  which  may  be  present. 
Each  cubic  centimetre  of  Nj\  sodium  hydroxide  solution  used  then 
corresponds  with  0’062  gram  of  boric  acid.  If  phenolphthalein  alone 
is  employed  as  indicator,  the  removal  of  the  phosphoric  acid  is  un¬ 
necessary,  but  the  quantity  of  boric  acid  neutr  ilising  1  c.c.  of  Nj  1  sodium 
hydroxide  varies  with  the  concentration  of  the  solution  and  the  amount 
of  boric  acid  present.  The  alkali  solution  should  therefore  be 
standardised  against  different  amounts  of  boric  acid.  W.  P.  S. 

Titration  of  Sodium  Hydroxide  in  Presence  of  Sodium  Car¬ 
bonate.  Karl  Novotny  {Zeit.  Elektroehem .,  1905,  11,  453 — 455).— 
When  the  carbonate  is  precipitated  by  exactly  the  required  quantity 
of  barium  chloride  and  the  sodium  hydroxide  then  titrated  by  means 
of  oxalic  acid  and  phenolphthalein,  the  end-point  is  not  sharp,  the 
red  colour  continually  returning  until,  after  some  days,  enough  acid  has 
been  added  to  saturate  the  carbonate  as  well  as  the  hydroxide.  This 
is  due  to  the  reaction  between  the  solid  barium  carbonate  and  the 
dissolved  sodium  oxalate,  and  can  be  avoided  either  by  using  a  con¬ 
siderable  excess  of  barium  chloride  or  by  titrating  with  hydrochloric 
acid.  T.  E. 

Estimation  of  Potassium  Nitrate  in  Meats  and  Flesh  Pro¬ 
ducts.  W.  Stuber  {Zeit.  Nahr.  Genussm 1905,  10,  330 — 335). — A 
modification  of  Srhlosing’s  method  is  described.  The  meat  is  boiled 
out  with  water  and  the  extract  evaporated  to  a  small  volume,  after 
which  it  is  transferred  to  a  flask  containing  20  c.c.  of  saturated  ferrous 
chloride  solution  and  20  c.c.  of  20  per  cent,  hydrochloric  acid.  The 
delivery  tube  of  the  flask  is  connected  with  the  side-tube  of  an  ordinary 
Schiff's  nitrometer  filled  with  boiled  20  per  cent,  sodium  hydroxide 
solution.  The  nitrate  solution  is  introduced  drop  by  drop  through  a 
tapped  funnel  to  the  already  boiling  contents  of  the  flask.  The 
volume  of  gas  obtained  in  the  nitrometer  is  read  off  after  the  lapse  of 
two  hours  and  calculated  into  potassium  nitrate,  due  notice  being 
taken  of  the  temperature  and  barometric  pressure.  The  presence  of 
organic  nitrogenous  substances  is  without  influence  on  the  results 
obtained.  W.  P.  S. 

Iodometric  Determination  of  Aluminium  in  Aluminium 
Chloride  and  Aluminium  Sulphate.  Seth  E.  Moody  {Amer.  J.  Sci.y 
1905,  [iv],  20,  181 — 184). — The  quantity  of  iodine  liberated  inStock’s 
process  (Abstr.,  1900,  ii,  247  and  315)  for  the  gravimetric  estimation 
of  aluminium  is  only  about  two-thirds  of  that  required  by  the  equation 
A12(S04)3  4-  5KI  4-  KIOa  +  3H20  =  2  Al(OH)3  +  3K2S04  4-  3I2.  If  the 
iodine  is  removed  by  addition  of  sodium  thiosulphate,  further  libera¬ 
tion  of  iodine  takes  place  after  a  time,  and  this  is  accelerated  by 
heating.  The  estimation  of  the  liberated  iodine  can  be  employed  as  a 
means  of  determining  aluminium  if  the  iodide-iodate  mixture  is  heated 
with  the  aluminium  solution  for  15 — 25  minutes  in  a  Voit  flask  in  a 
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current  of  hydrogen  or  steam,  and  the  iodine  liberated  collected  in  the 
potassium  iodide  solution.  The  solution  in  the  Yoit  flask  as  well  as 
that  in  the  receiver  must  be  titrated.  In  the  presence  of  ammonium 
salts,  the  process  is  not  so  accurate.  Attempts  to  obtain  a  complete 
reaction  by  heating  the  mixture  under  pressure  gave  somewhat  low 
results.  H.  M.  D, 

Estimation  of  Manganese  by  means  of  Hydrogen  Peroxide. 
Eduard  Donath  (Zeit.  anal.  Chem.,  1905,  44,  698 — 699). — The  author 
claims  that  Zeller  and  he  were  the  first  to  publish  the  method  of 
separating  manganese  from  other  metals  by  means  of  hydrogen 
peroxide.  W.  P.  S. 

Estimation  of  Manganese  in  Irons  and  Steels  by  the 
Persulphate  Method.  Hans  Rubricius  (Chem.  Centr .,  1905,  ii, 
709 — 710  ;  from  Stahl,  u .  Eisen .,  25,  890). — 0*25  gram  of  steel 
drillings  are  dissolved  in  25  c.c.  of  nitric  acid  of  sp.  gr.  1*2.  The 
solution  is  boiled  down  to  12  c.c.,  10  c.c.  of  Nj  10  silver  nitrate  are 
added,  the  whole  is  diluted  to  300  c.c .  and  boiled  with  10  c.c.  of  a 
10  per  cent,  solution  of  ammonium  persulphate.  When  cold,  the 
manganese,  which  now  exists  as  permanganate,  is  titrated  with  a  solu¬ 
tion  containing  3  grams  of  arsenious  acid  and  9  grams  of  sodium 
hydrogen  carbonate  in  6  litres  of  water  until  a  pure  green  colour  is 
obtained.  When  testing  iron  drillings,  1  gram  of  the  sample  is 
dissolved  in  60  c.c.  of  nitric  acid  of  sp.  gr.  1*2,  boiled,  and  finally  made 
up  to  500  c.c.,  50  c.c.  (0*1  gram)  are  then  mixed  with  10  c.c.  of  A/10 
silver  nitrate  diluted  to  300  c.c.  and  boiled  with  10  c.c.  of  a  5  per  cent, 
solution  of  ammonium  persulphate.  The  permanganate  formed  is 
then  titrated  with  the  above  arsenical  solution,  L,  de  K, 

Estimation  of  Manganese  in  the  Presence  of  Chromium. 
Max  Groger  (Chem.  Zeit .,  1905,  29,  987 — 988.  Compare  Abstr., 
1904,  ii,  392). — An  application  of  Yolhard’s  process  of  titrating  man¬ 
ganous  salts  with  permanganate  after  removal  of  any  iron  with  zinc 
oxide.  If  chromium  is  present  instead  of  iron,  the  process  is  conducted 
as  follows  :  to  the  hot  solution  is  added  a  sufficiency  of  an  emulsion  of 
zinc  hydroxide  (prepared  by  mixing  288  grams  of  crystallised  zinc 
sulphate  and  28  grams  of  pure  potassium  hydroxide  with  500  c.c.  of 
water)  until  the  chromium  is  all  precipitated.  When  cold,  the  liquid 
is  diluted  to,  say,  250  c.c.,  and  then  filtered  through  a  dry  filter. 
Fifty  c.c.  are  withdrawn,  mixed  with  a  solution  of  20  grams  of  zinc 
sulphate  in  150  c.c.  of  water,  the  whole  is  heated  to  boiling,  and  then 
titrated  with  permanganate.  A  second  experiment  should  always  be 
made.  L.  de  K. 

Use  of  Hydroxy  famine  in  the  Quantitative  Analysis  [Separa¬ 
tion  of  Metals].  Carl  Friedheim  and  Peter  Hasenclever  (Zeit. 
anal.  Chem.,  1905,  44,  593 — 622). — From  the  results  of  their  experi¬ 
ments,  the  authors  conclude  that  the  hydroxylamine  method  (Abstr., 
1893,  ii,  500)  is  of  no  use  for  the  separation  of  iron  from  manganese 
and  zinc,  and  that  it  compares  unfavourably  with  the  older  and  more 
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simple  methods  for  separating  iron  from  magnesium  and  copper.  A 
double  precipitation,  at  least,  is  necessary  completely  to  separate 
aluminium  from  manganese,  zinc,  magnesium,  and  nickel,  and  the 
estimation  of  the  metalsjn  the  filtrate  is  extremely  difficult.  Chromium 
may  be  separated  from  copper  by  this  method,  but  in  every  other  case 
untrustworthy  results  are  obtained.  Even  where  the  method 
is  applicable,  it  offers  no  advantages  over  the  older  processes. 

W.  P.  S. 

Electrolytic  Analysis  of  Antimony.  Herbert  Drake  Law  and 
F.  Mollwo  Perkin  (Trans,  Faraday  Soc .,  1905,  1,  262 — 263).— 
Antimony  can  be  estimated  quantitatively  if  5 — 7  grams  of  ammonium 
tartrate  are  added  to  100  c.c.  of  the  solution,  and  this  is  electrolysed 
with  a  current  density  of  0’2  — 1*0  ampere  per  sq.  dcm.  and  about  3 
volts.  The  deposits  from  hot  solutions  (60 — 80°)  adhere  to  the 
cathode  very  firmly.  The  colour  of  the  deposit  is  improved  by  the  addi¬ 
tion  of  about  1  gram  of  tartaric  acid  to  the  solution.  The  antimony 
deposited  from  cold  solutions  is  apt  to  be  crystalline,  unless  very  low 
current  densities  are  employed  and  cannot  be  depended  on. 

H.  M.  D. 

Ultimate  Analysis  of  Organic  Substances.  Hugo  Hermann 
(Zeit.  anal.  Chem .,  1905,  44,  686 — 698).—  From  the  analytical  figures 
given,  it  is  seen  that  good  results  may  be  obtained  by  absorbing  the 
volatile  constituents,  such  as  sulphur,  chlorine,  iodine,  &c.,  of  organic 
compounds  in  suitable  absorbent  materials  contained  in  small  boats 
placed  in  a  current  of  the  combustion  gas.  Attention  is  drawn  to  the 
fact  that  the  glass  combustion  tube  and  the  substances  in  contact  with 
the  material  being  analysed  may  absorb  sulphuric  acid  and  halogens, 
and  thus  introduce  errors  into  the  results.  W.  P.  S. 

Estimation  of  Carbon,  Hydrogen,  and  Nitrogen  in  Cyanides. 
Joseph  A.  Muller  (Bull.  Soc.  chim.,  1905,  [iii],  33,  951 — 953.  Com¬ 
pare  Abstr.,  1893,  ii,  43).  —  For  the  estimation  by  combustion  of 
carbon,  hydrogen,  and  nitrogen  in  substances  such  as  the  cyanides, 
which  burn  completely  only  with  difficulty,  the  author  spreads  the 
substance  along  the  bottom  of  a  platinum  boat,  117  mm.  long,  12  mm. 
broad,  and  6*5  mm.  deep,  which  is  afterwards  filled  to  the  top  with  a 
mixture  consisting  of  83  parts  of  potassium  dichromate  and  13  parts 
of  lead  chromate.  Details  are  given  as  to  the  size  and  filling  of  the 
combustion  tube,  the  time  required  for  combustion,  and  the  volumes  of 
air  and  carbon  dioxde  respectively  passed  through  the  tube. 
Analytical  results  obtained  with  potassium  ferrocyanide  show  that 
this,  after  being  dried  at  120 — 125°,  still  retains  0*2  percent,  of  water. 

G.  Y. 

Coal  Testing.  Otto  Pfeiffer  (Chem.  Centr .,  1905,  ii,  922 — 923  ; 
from  J.  Gasbel,  48,  713 — 715). — Only  the  volatile  sulphur  which 
passes  into  the  gas  need  be  estimated.  The  author  prefers  Hempel’s 
method,  in  which  1  gram  of  the  sample  is  burnt  in  oxygen  in  a  closed 
bottle  in  presence  of  20  c.c.  Nj  10  alkali,  the  excess  of  the  latter  being 
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then  titrated  with  A/10  sulphuric  acid.  It  is  necessary  to  test  for  and 
estimate  traces  of  nitric  and  hydrochloric  acids  also  formed  during  the 
combustion,  and  to  calculate  these  into  their  corresponding  quantity  of 
sulphur,  which  must  then  be  deducted.  L.  de  K. 

Estimation  of  Alcohol  in  Fusel  Oil.  B.  Peters  ( Chem .  Centr.,  1905, 
ii,  573  ;  from  Pharrn.  Centr.-H .,  46,  563 — 568). — One  hundred  grams 
of  the  sample  are  mixed  with  50  c.c.  of  light  petroleum  and  the  whole 
is  shaken  three  times  in  succession  with  100  c.c.  of  water.  The  aqueous 
solutions  are  united,  a  little  charcoal  is  added,  and  150  c.c.  are  distilled 
off.  The  distillate  is  mixed  with  50  c.c.  of  light  petroleum  and  shaken 
twice  in  succession  with  100  c.c.  of  calcium  chloride  solution  of  sp.  gr. 
1*4.  A  little  charcoal  is  added  to  the  aqueous  liquid  and  100  grams 
are  distilled  off.  The  amount  of  alcohol  contained  therein  is  deduced 
from  the  sp.  gr.  as  usual.  In  order  to  see  more  plainly  the  line  of 
demarcation  between  the  aqueous  layer  and  the  light  petroleum,  a 
trace  of  magenta  may  be  added.  L.  de  K. 

Estimation  of  Higher  Alcohols  in  Spirits.  Ernst  Beckmann 
( Zeit .  Nahr.  Genussm .,  1905,  10,  143 — 152). — A  modification  of  the 
author’s  original  method  (Abstr.,  1900,  ii,  175)  is  described.  Fifty  c.c. 
of  the  spirit,  previously  diluted  with  water  until  it  contains  not  more 
than  20  per  cent,  of  alcohol  by  volume,  are  extracted  with  four 
successive  quantities  of  50  c.c.  of  carbon  tetrachloride.  Shaking  for  a 
few  seconds  each  time  is  sufficient.  The  united  extracts  are  washed 
twice  with  20  c.c.  of  water  and  then  agitated  with  2  grams  of  potassium 
hydrogen  sulphate  and  1  gram  of  sodium  nitrite.  After  removing  the 
carbon  tetrachloride,  the  residue  is  washed  twice  with  a  little  carbon 
tetrachloride  and  the  whole  of  the  latter  then  shaken  with  about 
20  c.c.  of  saturated  sodium  hydrogen  carbonate  solution  to  remove 
excess  of  nitrous  acid.  The  carbon  tetrachloride  layer  is  now  trans¬ 
ferred  to  a  separating  funnel  containing  75  c.c.  of  concentrated 
sulphuric  acid,  well  shaken,  and  the  mixture  run  slowly  on  to  150 
grams  of  powdered  ice.  The  resulting  solution  is  finally  titrated  with 
permanganate  solution.  In  order  to  obtain  a  sharp  end-point  in  the 
titration,  it  is  advisable  to  add  about  20  per  cent,  of  the  permanganate 
solution  in  excess,  and  to  titrate  back  with  ferrous  ammonium 
sulphate  solution.  W.  P.  S. 

Estimation  of  Glycerol  in  Wines.  J.  Laborde  (Ann.  Chim. 
anal .,  1905,  10,  340 — 344). — From  50  to  100  c.c.  of  the  wine  are 
evaporated,  and  the  syrup  obtained  is  treated  with  100  grams  of  finely 
divided  lead  and  an  alcoholic  solution  of  slaked  lime  equal  in  quantity 
to  the  sugar  present.  The  paste  is  well  mixed  with  from  100  to  300 
c.c.  of  alcohol  and  heated  to  a  temperature  of  about  75°.  After 
cooling,  the  whole  is  poured  on  a  filter  and  a  definite  volume 
of  the  filtrate  mixed  with  0’5  gram  of  tartaric  acid  and  a  little  lead 
and  evaporated  ;  the  residue  is  then  treated  with  calcium  carbonate 
and  extracted  three  or  four  times  with  the  usual  alcohol-ether 
mixture.  The  solution  may  be  evaporated  under  reduced  pressure 
and  the  glycerol  weighed,  or  it  may  be  acidified  with  a  few  drops  of 
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ulphuric  acid  and  the  solvent  evaporated  off;  15  c.c.  of  water  and 
6  c.c.  of  sulphuric  acid  are  then  added  and  the  mixture  heated  until 
the  glycerol  is  completely  caibonised.  The  flocculent  carbon  is  now 
collected  on  a  filter,  dried,  and  weighed.  W.  P.  S. 

Estimation  of  G-lycerol  in  Liqueur  Wines.  Xavjer  Rocques 
{Ann.  Chim.  anal.,  1905,  10,  306 — 309). — Two  hundred  c.c.  of  the 
wine  are  evaporated  to  a  syrupy  consistency  and  the  residue  mixed 
with  a  quantity  of  calcium  oxide  equal  to  that  of  the  sugars  present 
in  the  volume  of  wine  taken.  After  the  lapse  of  half  an  hour,  about 
200  c.c.  of  97  per  cent,  alcohol  are  added  with  constant  stirring.  The 
mixture,  after  a  further  half  hour,  is  poured  on  a  filter  and  the  filter 
washed  with  alcohol.  The  filtrate  is  then  acidified  with  an  alcoholic 
solution  of  tartaric  acid  and  most  of  the  alcohol  is  distilled  off.  The 
residue  is  mixed  in  a  basin  with  about  5  grams  of  calcium  oxide  and 
10  grams  of  fine  sand  and  dried  in  a  desiccator  under  reduced  pressure. 
The  dry  residue  is  treated  in  a  flask  with  80  c.c.  of  ethyl  acetate  and 
20  c.c.  of  alcohol  for  two  hours,  then  filtered,  and  a  portion  of  the 
filtrate  evaporated  under  reduced  pressure  over  sulphuric  acid  for 
three  days,  when  the  residue  of  glycerol  is  weighed.  W.  P.  S. 

Comparative  Estimations  of  Glycerol.  Fr.  Schultze  ( Chern . 
Zeit .,  1905,  29,  976 — 980). — A  criticism  of  the  various  methods  in 
use  for  the  estimation  of  glycerol  as  applied  to  fats,  soaps,  and  glycerol 
preparations.  The  conclusion  arrived  at  is  that  the  only  trustworthy 
method  is  the  hydriodic  acid  process  proposed  by  Zeisel  and  Fanto. 

L.  DE  K. 

Nitrogenous  Impurities  of  Glycerol  and  Fats.  E.  Schmitt 
(Chem.  Centr .,  1905,  ii,  927 ;  from  Les  Corps  Gras  industriels ,  32, 
20 — 21). — 9*7  kilos,  of  a  commercially  pure  glycerol  were  distilled 
with  500  c.c.  of  aqueous  sodium  hydroxide  until  half  a  litre  had  been 
collected.  The  alkaline  distillate,  which  had  a  very  pungent  odour, 
was  neutralised  with  hydrochloric  acid  and  evaporated  to  dryness,  when  it 
yielded  two  grams  of  a  semi-crystalline  substance  almost  completely 
soluble  in  alcohol,  and  yielding  crystals  from  that  solvent.  An  analysis 
showed  these  to  consist  of  salts  of  amines,  carbylamines,  and  perhaps 
amidised  derivatives,  glycines,  &c.  These  substances  are  no  doubt 
decomposition  products  of  proteid  compounds  present  in  the  fats  before 
saponification.  L,  de  K. 

Detection  of  Laevulose  in  the  Human  Body  Fluids.  Rudolf 
Ofner  [Zeit.  physiol.  Chem.,  1905,  45,  359 — 369). — The  conclusion  is 
drawn  that  the  Seliwanoff  reaction  is  always  the  best  method  for  the 
detection  of  laevulose.  The  Neuberg-Strauss  osazone  method  is  not 
so  satisfactory.  W.  D.  H. 

Detection  of  Laevulose  in  the  Presence  of  Glucosamine. 
Carl  Neuberg  {Zeit.  physiol.  Chem.,  1905,  45,  500.  Compare  Abstr., 
1903,  i,  74 ;  1905,  i,  90).-— The  mixture  of  the  two  substances  is 
placed  on  the  boiling  water-bath  with  phenylmethylhydrazine  for 
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three  to  five  minutes  ;  the  phenylmethylosazone  of  laevulose  is  then 
formed  and  is  precipitated  on  cooling.  In  this  short  time,  the  glucos¬ 
amine  does  not  form  a  compound.  W.  D.  H 

Quantitative  Hydrolysis  of  Saccharose,  Maltose,  Lactose, 
and  Raffinose.  Balthasar  Ppyl  and  Br.  Linne  {Zeit.  Nahr.  Genussm 
1905,  lO,  104 — 110). — The  authors  employ  a  bronze  pressure  cylinder 
which  is  provided  with  a  screw  head  carrying  a  manometer  and  valve 
chamber.  Inside  the  cylinder  there  is  a  thick-walled  glass  tube,  in 
which  the  solution  of  the  sugar  is  placed.  Any  pressure  up  to  50 
atmospheres  can  be  obtained  in  the  apparatus  by  connecting  the  valve 
chamber  with  a  carbon  dioxide  cylinder.  During  the  hydrolysis,  the 
apparatus  is  suspended  in  a  glycerol  bath  of  the  desired  temperature. 
It  was  found  to  be  impossible  to  completely  hydrolyse  saccharose  in  the 
presence  of  mineral  or  organic  acids  without  destroying  some  of  the 
products  formed.  In  the  absence  of  acids,  however,  saccharose  is 
completely  hydrolysed  in  2|-  hours  at  a  temperature  of  125°  and 
carbon  dioxide  pressure  of  20  atmospheres.  Dextrin,  maltose,  and 
lactose  are  not  acted  on  under  these  conditions.  Baffinose  is  quanti¬ 
tatively  converted  into  melibiose  and  laevulose  when  heated  for  three 
hours  at  this  temperature  and  pressure. 

Maltose  and  lactose  are  best  hydrolysed  by  heating  in  a  2  per  cent, 
solution  of  benzenesul phonic  acid  for  2^  hours  at  a  temperature  of 
110°.  The  method  may  be  used  for  the  estimation  of  saccharose  in 
honey,  condensed  milk,  &c,  W.  P.  S. 

Estimation  of  Suorose  in  Presence  of  Lsevulose  and  Dex¬ 
trose.  Henri  Pellet  ( Chem .  Centr 1905,  ii,  711 — 712;  from  Bull. 
Assoc.  Chim.  Suer,  et  Dist.y  22,  1041 — 1048.  Compare  this  vol.,  ii, 
558). — The  author  has  proved  experimentally  that  the  rotatory  power 
of  a  solution  of  laevulose  is  increased  by  strong  acids,  but  is  not  altered 
by  sulphurous  or  acetic  acid.  Salts  slightly  increase  the  rotation. 
Prolonged  heating  considerably  decreases  the  rotatory  power  in  purely 
aqueous  or  saline  solutions  ;  addition  of  strong  acids  does  not  cause 
any  alteration.  It  is  therefore  useless  to  acidify  liquids  containing 
sucrose  before  inverting  according  to  Clerget’s  method.  In  cane-sugar 
molasses,  the  rotatory  power  of  laevulose  depends  on  the  conditions 
under  which  the  juice  and  the  products  obtained  have  been  heated; 
the  higher  the  temperature  to  which  they  have  been  subjected,  the  more 
is  the  rotatory  power  of  the  laevulose  diminished.  In  the  presence  of 
dextrose,  the  action  of  the  laevulose  on  polarised  light  may  therefore  be 
faint  or  strong.  As  the  exact  rotatory^  power  of  the  laevulose  con¬ 
tained  in  cane-sugar  products  which  have  been  subjected  to  prolonged 
heating  is  not  known,  it  is  not  possible  to  calculate  the  amount  of 
laevulose  and  dextrose  in  a  molasses,  as  the  formula  only  applies  to 
pure  non-heated  laevulose.  This  may  also  explain  the  untrustworthy 
action  of  the  total  reducing  sugars  often  noticed  in  analyses  of 
molasses.  L.  de  K* 

Two  New  Aldehyde  Reactions.  W.  B.  Ramsden  {Mem, 
Manchester  Phil.  Mag.y  1905,  49,  xvi,  1 — 3). — The  first  reaction  may 
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be  expressed  by  the  equation  Na2S03  +  H*COH  +  H20  —  NaHS03,HC0H 
+  NaOH.  The  test  solution  is  made  by  dissolving  50  grams  of 
sodium  metabisulphite  in  100  c.c.  of  water,  adding  50  per  cent, 
sodium  hydroxide  until  nearly  neutral,  and  finally  decinormal  alkali 
until  phenolphthalein  indicates  the  slightest  alkalinity.  If  2  c.c. 
of  this  solution  and  1  c.c.  of  phenolphthalein  are  added  to  the 
neutralised  solution  to  be  examined,  a  pink  to  red  colour  is  produced 
if  formaldehyde  is  present.  The  delicacy  of  test  is  about  four  parts  per 
million.  Other  aldehydes  give  the  reaction,  but  not  with  the  same 
dilution. 

Nessler’s  reagent  in  fairly  strong  solutions  of  formaldehyde  gives 
an  immediate  blackish-brown  precipitate ;  in  weaker  solutions,  a 
canary-yellow  coloration  is  first  produced ;  the  solution  then  becomes 
slightly  opalescent  and  darker  in  colour,  and  when  kept  a  precipitate 
settles  out.  The  reaction  is  quite  apparent  at  a  dilution  of  one  part 
in  two  millions.  H.  M.  D, 

The  Hydrogen  Peroxide  Method  of  Estimating  Formalde¬ 
hyde.  John  K.  Haywood  and  Bernard  H.  Smith  (J.  Amer.  Chem. 
Soc.f  1905,  27,  1183 — 1 1 88).- —  A  study  of  the  method  proposed  by 
Blank  and  Finkenbeiner.  The  following  modification  gives  trust¬ 
worthy  results.  Fifty  c.c.  of  A-sodium  hydroxide  are  placed  in  a 
500  c.c.  Erlenmeyer  flask,  and  50  c.c.  of  pure  3  per  cent,  hydrogen 
peroxide  are  added.  Three  c.c.  of  the  sample  are  now  added  from  a 
pipette,  which  almost  reaches  the  liquid  in  the  flask.  A  funnel 
is  placed  on  the  flask,  which  is  then  put  on  the  steam-bath  for  five 
minutes.  When  cold,  the  excess  of  alkali  is  titrated  with  normal  acid, 
using  litmus  as  indicator.  From  the  volume  of  the  sample  used  and 
its  sp.  gr*,  the  percentage  by  weight  of  formaldehyde  may  be  calculated* 

L.  DE  K. 

Titration  of  Acetaldehyde.  Alphonse  Seyewetz  and  Bardin 
{Bull.  Boc.  chirn.,  1905,  [iii],  33,  1000 — 1002.  Compare  Compt.  rend., 
1905,  141,  959  ;  Seyewetz  and  Gibello,  Abstr.,  1904,  ii,  521). — The 
solution  is  cooled  to  4 — 5°  and  diluted  until  it  contains  not  more  than 
7 — 8  per  cent,  of  acetaldehyde.  Of  this  solution,  10  c.c.  are  added  to 
about  40  c.c.  of  a  10  per  cent,  solution  of  sodium  sulphite  containing 
a  drop  of  a  0*2  per  cent,  phenolphthalein  solution,  and  carefully 
neutralised  by  addition  of  an  acid.  The  mixture  is  titrated  with 
sulphuric  acid,  which  is  utilised  according  to  the  equation  2Na2SOs4- 
2C2H40  +  H2S04  =  2(C2H40,NaHS03)  q-Na.2S04.  The  reaction  is  not 
influenced  by  the  presence  of  alcohol,  paraldehyde,  or  acetal. 

This  method  of  estimation  gives  accurate  results  with  even  very 
dilute  solutions  of  acetaldehyde  (1  ;  3000  aq.),  as  does  also  the  method 
of  estimating  the  aldehyde  by  titration  of  the  hydrochloric  acid 
liberated  on  its  addition  to  hydroxy lamine  hydrochloride  (compare 
Cambier  and  Brochet,  Abstr.,  1895,  i,  641).  G.  Y. 

The  Vanillin  Reaction  for  the  Detection  of  Ketones.  M. 

Kutscheroff  (Zeit.  anal.  Chem.,  1905,  44,  622 — 625).— The  most 
satisfactory  conditions  under  which  this  test  (Abstr.,  1905,  ii,  489) 
should  be  carried  out  are  as  follows :  3  c.c.  of  a  freshly  prepared  15  per 
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cent,  solution  of  vanillin  in  pure  alcohol  are  added  to  the  solution  to 
be  tested,  and  then  1  c.c.  of  concentrated  sulphuric  acid  is  introduced. 
After  fifteen  minutes,  the  coloration,  if  any,  is  observed.  Acetone, 
when  present  in  quantity  greater  than  0*01  per  cent.,  gives  a  carmine- 
red  coloration,  whilst  the  higher  ketones  yield  a  blue  or  greenish-blue 
colour.  On  diluting  the  mixture  with  twice  its  volume  of  water,  the 
red  coloration  changes  to  yellow,  but  the  blue  remains  unchanged. 
Should  both  acetone  and  higher  ketones  be  present,  the  colour  produced 
on  dilution  will  be  more  or  less  green.  Aldehydes,  if  present,  should 
be  removed  by  fractional  distillation  before  applying  the  test. 

W.  P.  S. 

Electrometric  Determination  of  the  Acidity  of  Urine. 

Ladislaus  von  Rohr  UR  (PJiwger's  Archiv ,  1905,  109,  391 — 392. 
Compare  Abstr.,  1901,  ii,  672). — A  reply  to  H.  Sahli  ( Lehrbuch 
Klin.  Untersuchungsmethodtsn ,  1905).  The  author  has  already  drawn 
attention  to  the  difference  between  the  expressions  hydrion  concentra¬ 
tion  and  acidity  as  determined  by  titration  with  alkali.  J.  J.  S. 

Estimation  of  the  Volatile  Fatty  Acids  in  Palm  Oils  and 
Butter.  Orla  Jensen  (Zeit.  Nahr.  Genussm .,  1905,  10,  265 — 283). — - 
The  author  has  separated  the  volatile  fatty  acids  found  in  cocoa-nut 
oil  and  butter  by  fractional  precipitation  of  their  silver  salts,  and  has 
determined  the  solubilities  of  these  acids  in  water.  Capric  [decoic] 
acid  is  practically  insoluble  in  water  at  a  temperature  of  15°,  whilst 
caprylic  [octoic]  acid  and  caproic  [hexoic]  acid  dissolve  to  the  extent 
of  0'079  and  0  872  per  cent,  respectively.  Analyses  of  butter  from 
various  countries  are  given,  the  results  showing  that  the  percentages 
of  butyric  and  caproic  acids  in  butter  vary  very  considerably.  In 
mixtures  containing  known  quantities  of  butter  and  cocoa-nut  oil  it 
is  shown  that  the  Reichert-Meissl  and  Polenske  values  are  always 
higher  than  the  calculated  values,  but  that  the  Kirschner  values 
(Abstr.,  1905,  ii,  213)  of  the  mixtures  agree  well  with  the  calculated 
figures.  The  results  obtained  in  Kirschner’s  process  vary  in  propor¬ 
tion  to  the  Reichert-Meissl  values  and  this  process  is  of  more  use  in 
detecting  the  presence  of  butter  and  cocoa-nut  oil  in  margarine  than 
for  estimating  cocoa-nut  oil  in  butter.  W.  P.  S. 

Valuation  of  Tannic  Acid.  Walter  S.  Williams  ( J .  8oc.  Chem. 
hid .,  19u5,  24,  877 — 879). — The  well-known  process  of  titration  with 
permanganate  in  the  presence  of  sufficient  indigo  solution  is  recom¬ 
mended  and  the  operation  is  repeated  after  removing  the  true  tannin 
from  the  solution  by  means  of  gelatin. 

A  practical  printing  experiment  on  a  small  scale  is  recommended 
as  being  sufficiently  accurate  for  the  wants  of  dyers  in  order  to  form 
an  opinion  as  to  the  mordanting  power  of  their  tannins. 

Dreaper’s  statement  that  gallic  acid  is  equally  suitable  from  a  dyer's 
point  of  view  seems  to  be  erroneous.  L.  de  K. 

[The  Amount  of  Fat  in]  Goats'  Milk.  Ujhelyi  (Milch. -Zeit., 
1905,  34,  403 — 405). — Systematic  analyses  of  the  milk  yielded  by 
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seven  goats  during  the  year  1904  showed  the  average  amount  of  fat 
to  be  4*01  per  cent.  This  amount  is  lower  than  that  usually  found 
in  goats’  milk  when  the  animals  are  fully  matured  and  in  good  con¬ 
dition,  but  these  goats  were  well  kept.  W.  P.  S. 

Estimation  of  Pat  in  Milk  deficient  in  Pat.  Th.  Sv.  Thomsen 
( Landw .  Ver  sucks  ~S  tat. ,  1905,  62,  387 — 399). — When  the  proteids  of 
milk  are  peptonised  and  the  milk  dried  with  a  mixture  of  kaolin  and 
barium  carbonate  for  the  estimation  of  fat,  the  same  results  are  ob¬ 
tained  with  Gottlieb’s  method  as  with  the  extraction  method.  The 
results  agree,  moreover,  with  those  obtained  by  Gottlieb’s  method  with 
unpeptonised  milk,  but  are  considerably  higher  than  the  results 
obtained  in  unpeptonised  milk  by  the  extraction-method. 

It  is  shown  that  the  amount  of  insoluble  residue  obtained  in 
Gottlieb’s  method  is  insignificant,  and  that  it  dissolves  completely  in  a 
mixture  containing  less  ether  and  more  light  petroleum. 

N.  H.  J.  M. 

Estimation  of  Pat,  Lactose,  and  Proteids  in  Milk.  Theodor 
Lohnstein  ( Chem .  Gentr .,  1905,  ii,  353  ;  from  Ber.  deut .  pharm.  Ges ., 
15,  98 — 107). — The  estimation  of  fat  in  milk  is  made  by  means  of  the 
author’s  galactoliptometer  {Chem.  Centr .,  1905,  i,  1334).  For  the 
estimation  of  the  lactose,  5  c.c.  of  the  milk  are  mixed  in  a  test-tube 
with  0’4  c.c.  of  25  per  cent,  hydrochloric  acid,  and  heated  for  thirty 
minutes  in  a  boiling  brine-bath.  The  solution  is  cooled  rapidly,  and, 
after  adding  1  c.c.  of  15  per  cent,  potassium  hydroxide,  is  diluted  to 
10  c.c.  Without  removing  the  curd,  the  whole  is  fermented  for 
2 — hours  at  32 — 38°  in  the  fermentation  saccharometer,  when  all 
the  dextrose  disappears  before  the  galactose  begins  to  ferment.  The 
result  multiplied  by  4*33  represents  the  lactose. 

The  proteids  (e)  are  calculated  from  the  sp.  gr.,  the  fat,  and  the 
lactose.  For  cow’s  milk,  the  formula  is 

e  =  -  2  -29  -  1-34*+  0  277/, 

0-0028  ■ 

in  which  d  —  sp.  gr.  at  4°/ 4°,  dw  the  sp.  gr.  of  water  at  the  temperature 
of  the  experiment,  z  the  lactose,  and  f  the  fat.  In  the  case  of  human 
milk,  1*2  is  substituted  in  the  formula  for  2*29.  L.  de  K. 

Variations  in  the  Non-fatty  Solids  of  Milk  Resulting  from 
Interrupted  Milking.  P'ranz  Lauterwald  ( Milchw .  Zentr 1905, 
1,  385 — 400). — Results  are  given  of  analyses  of  various  fractions  of 
milk  obtained  from  a  number  of  cows,  from  which  it  is  seen  that  the 
percentage  of  non-fatty  solids  decreases  as  the  milking  proceeds, 
whilst  the  amour t  of  fat  in  the  fractions  gradually  increases  (com¬ 
pare  Abstr.,  1902,  ii,  466).  When,  however,  the  non-fatty  solids  are 
calculated  on  the  fat-free  serum,  the  variation  in  the  percentage 
practically  disappears,  showing  that  the  depression  of  the  non-fat-ty 
solids  in  the  later  fractions  of  the  milk  is  balanced  by  the  increase  of 
fat  and,  further,  that  the  formation  of  fresh  milk  in  the  udder  does 
not  take  place  to  any  great  extent  during  the  milking.  W.  P.  S. 

YOL.  LXXXVIII.  ii.  53 
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Analysis  of  Curdled  Milk.  Ludwig  von  Wissell  ( Milchvj .  Zentr ., 
1905,  1,  401 — 417). — The  addition  of  ammonia  to  sour  or  curdled  milk 
in  order  to  render  the  latter  liquid  again  has  no  influence  on  the  estima¬ 
tion  of  the  fat  in  the  milk  by  Gottlieb’s,  Gerber’s,  or  the  plaster 
methods  if  the  quantity  of  ammonia  added  is  allowed  for.  The 
calculated  sp.  gr.  of  the  sample,  however,  is  usually  about  0  0010  too 
high,  and  the  total  solids  are  on  the  average  0'44  per  cent,  too  low. 

W.  P.  S. 

Estimation  of  Fat  in  Butter  by  Gottlieb’s  Method.  Anton 
Burr  ( Zeit .  Nahr.  Ge?iussm.J  1905,  10,  286 — 290). — “From  1  to  1*3 
grams  of  the  well-mixed  sample  are  washed  through  a  funnel  into  a 
Bose’s  cylinder  by  means  of  about  10  c.c.  of  hot  water.  After  cooling, 
1  c.c.  of  ammonia  is  added,  then  10  c.c.  of  alcohol,  and  finally  25  c.c. 
of  ether.  The  alcohol  and  ether  are  poured  through  the  funnel 
to  wash  all  the  adherent  fat  into  the  cylinder.  The  remainder  of  the 
process  is  carried  out  as  in  Gottlieb’s  method  for  the  estimation  of  fat 
in  milk  (Abstr.,  1905,  ii,  559).  W.  P.  S. 


Detection  of  Rancidity  in  Butter.  Paul  Soltsien  ( Chem .  Rev. 
Fett-Harz-Indi ,  1905,  12,  177 — 178)* — Although  the  smell  of  rancid 
butter  is  unmistakable,  it  is  advantageous  to  confirm  this  by  means  of 
a  chemical  reaction.  For  the  latter  purpose,  the  butter  is  distilled  in  a 
current  of  steam,  the  distillate  is  neutralised  and  again  distilled.  This 
second  distillate  is  then  mixed  with  Welmans’  reagent  (Abstr  ,  1900, 
ii,  697)  and  the  mixture  treated  with  an  excess  of  ammonia.  After 
the  lapse  of  about  one  minute,  a  blue  coloration  appears  if  the  fat 
is  rancid.  The  depth  of  colour  obtained  depends  on  the  degree  of 
rancidity*  W.  P.  S. 

Estimation  of  Fat.  Leo  Liebermann  (Pfliiger’s  Archiv ,  1905,  108, 
481 — 488). — The  author  replies  to  various  criticisms  of  his  method  of 
fat  estimation  (Abstr*,  1898,  ii,  655).  He  states  that  concentrated 
potassium  hydroxide  does  not  act  on  fat-free  peptones,  albumins,  or 
cellulose  to  produce  decomposition  products  soluble  in  ether.  He 
further  states  that  although  his  method  gives  higher  results  than  the 
extraction  method  under  the  usual  conditions,  yet  the  latter  agrees 
with  the  former  if  the  extraction  with  alcohol  is  prolonged  for  about  a 
day,  and  similarly  with  ether.  A  complete  extraction  of  the  fat  is 
effected  with  difficulty.  J.  J.  S. 

Iodine  Numbers  of  Oils.  Raffaello  Pajetta  ( Gazzetta ,  1905,  36, 
ii,  53 — 57). — In  order  to  ascertain  the  effect  of  age  on  the  value  of  the 
Hiibl’s  iodine  number  of  an  oil,  the  author  has  determined,  for  fresh 
and  old  samples  of  cod-liver  and  olive  oils,  the  iodine  numbers  for  : 
(1)  the  oils  themselves;  (2)  the  oils  after  being  rendered  neutral  by 
washing  with  alcohol,  and  (3)  the  alcoholic  washings.  The  mean 
values  obtained  are  given  in  the  following  table ; 


ANALYTICAL  CHEMISTRY, 


775 


Solubility  of 
original  oil 

Original  Neutral  Alcoholic  in  1000  c.c. 
oil.  oil.  washings,  of  alcohol. 


Cod  liver  oil,  fresh  .  137‘6  136*3  143*6  37 *2  grams 

,  ,,  of  1901 .  146-0  142*7  155'3  26*9  ,, 

Olive  oil,  of  1903  .  82*78  81*19  84*84  25*15  ,, 


,,  very  old  and  discoloured.  68*89  67*99  69*05  70*9  ,, 

The  numbers  obtained  for  the  neutral  oil  indicate  the  quantities  of 
iodine  absorbed  by  the  fixed  combined  acids  (which  are  almost  insoluble 
in  alcohol),  that  is,  by  the  mixture  of  glycerides  forming  the  basis  of 
the  oil.  Those  given  by  the  alcoholic  washings  represent  the  iodine 
absorbed  by  the  free  acids  and  by  the  aldehydic  and  ketonic  products 
developed  as  the  oil  becomes  rancid. 

It  will  be  seen  from  the  above  table  that  the  iodine  number  of  the 
oil  is  roughly  the  mean  of  those  of  the  neutral  oil  and  the  alcoholic 
extract.  With  increase  of  rancidity,  the  difference  between  these  two 
outside  values  diminishes  considerably,  the  three  numbers  tending, 
in  the  case  of  olive  oil,  to  become  equal.  For  different  samples  of  any 
one  oil,  the  iodine  numbers  of  the  neutral  oils  are  more  nearly  equal 
than  those  of  the  original  samples.  T.  H.  P. 

Test  for  the  Purity  of  Cocoa-nut  Oil.  Ernest  Mieliau  {Ann, 
Chim.  anal,,  1905,  10,  298 — 302), — Four  c.c,  of  the  filtered  oil  are 
mixed  in  a  test-tube  with  2  c.c.  of  a  saturated  solution  of  phloro- 
glucinol  in  ether  and  2  c.c.  of  a  saturated  solution  of  resorcinol  in 
benzene.  After  cooling  the  mixture  to  a  temperature  of  10°,  4  c.c. 
of  nitric  acid  of  sp.  gr.  1*38  are  added  and  the  whole  shaken  for  five 
seconds.  Pure  cocoa-nut  oil  remains  quite  unchanged,  but  the  presence 
of  any  seed  oil,  such  as  cotton,  sesam6,  arachis,  rape,  &c.,  causes  a 
distinct  currant-red  coloration  to  appear.  As  little  as  5  per  cent,  of 
seed  oil  may  thus  be  detected.  Colorations  which  appear  subsequently 
are  to  be  disregarded.  W.  P.  S. 

Copal  Oils.  Leo  Schmoelling  {Chem.  Zeit.,  1905,  29,  955 — 956). 
- — A  series  of  experiments  made  to  distinguish  the  Kauri  oil  from  the 
Manilla  variety.  The  following  table,  which  relates  to  the  crude  oils, 
is  of  interest : 


Kauri  oil. 

Manilla  oil, 

Acid  number  . 

3*0 

28*3 

Cold  saponification  number  .. 

4*9 

45-7 

Ester  number  . . 

1*9 

17'4 

(Waller’s)  Iodine  number  . 

....  288*9 

230*4 

The  iodine  numbers  are,  however,  much  increased  on  distillation  in 
steam.  For  further  particulars,  the  original  paper  should  be  consulted. 

L.  DE  K. 

Sesame  Oil.  H.  Sprinkmeyer  and  H.  Wagner  {Zeit.  Nahr . 
Genuszm 1905,  10,  347 — 353). — Results  of  analyses  of  samples  of 
Indian,  Levantine,  and  African  sesame  oils  show  that  there  is  little 
difference  between  the  cold  and  hot  pressed  oils.  The  African  oil 
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yielded  constants  which  differed  considerably  from  those  given  by  the 
other  two  varieties.  For  instance,  the  iodine  value  was  114,  the 
refraction  at  40°,  60*6,  and  the  polarisation  -pi -42°.  The  following 
percentages  of  oil  were  yielded  by  the  seeds  :  Indian,  49*76  ;  Levantine, 
50*14;  African,  54*14. 

For  detecting  small  quantities  of  sesame  oil  in  butter  and  margarine, 
the  author  recommends  extracting  the  substances  which  give  the 
coloration  with  Baudouin’s  reagent  by  means  of  glacial  acetic  acid. 
The  residue  obtained  on  evaporating  the  acid  extract  is  treated  with  a 
little  barium  hydroxide  and  again  evaporated.  Artificial  colouring 
matters  in  the  butter  remain  insoluble  with  the  barium  soaps  when 
the  residue  is  extracted  with  light  petroleum,  but  the  substances 
giving  Baudouin’s  reaction  are  dissolved.  The  petroleum  extract  is 
finally  evaporated  and  the  residue  tested  as  usual.  W.  P.  S. 

Veronal.  Emil  Fischer  and  J.  von  Mering  ( Chem .  Centr 1905, 
ii,  640 — 641  ;  from  Die  Therapie  dev  Gegenwart .,  1904,  45.  Compare 
Abstr.,  1903,  i,  *552). — Veronal  (diethylmalonylcarbamide)  is  deter¬ 
mined  in  urine  in  the  following  manner.  The  urine  is  reduced  by 
distillation  under  diminished  pressure  to  about  one-fifteenth  its 
original  volume  and  extracted  with  ether.  The  residue  from  the 
ethereal  solution  is  boiled  with  animal  charcoal  for  half  an  hour, 
filtered,  and  cooled  to  0°,  when  the  veronal  separates  in  colourless 
needles  melting  at  191°  (corr.). 

After  the  consumption  of  4  grams  of  veronal  in  two  days,  2*49 
grams  (62  per  cent.)  was  recovered  in  the  urine  of  five  days.  The 
elimination  was,  however,  not  complete  in  that  time  and  the  method 
is  not  absolutely  quantitative.  N.  H.  J.  M. 

Estimation  of  Uric  Acid  and  of  Purine  Bases  in  Human 
Urine.  Martin  KeOger  and  Julius  Schmid  ( Zeit .  physiol.  Chem., 
1905,  45,  1 — 13.  Compare  Kruger  and  Wulff,  Abstr.,  1895,  ii,  94; 
Kruger,  ibid.,  1896,  ii,  281  ;  Salkowski,  ibid.,  1898,  ii,  269  ;  Huppert, 
ibid.,  1897,  ii,  293). — The  Kriiger-Wulff  method  of  precipitation  with 
copper  sulphate  and  sodium  hydrogen  sulphite  has  been  employed  for 
uric  acid  and  the  following  pure  purine  bases  which  occur  in  urine  : 
xanthine,  1-methyl-  and  7-methyl-  and  1 : 7-dimethyl-xanthines ;  guanine, 
7-methylguanine,  adenine,  and  hypoxanthine.  The  results  indicate  that 
all  these  compounds  are  completely  precipitated  by  the  original  Kriiger- 
Wulff  method,  or  more  quickly  by  boiling  for  three  minutes,  and  that  the 
presence  of  sodium  chloride  or  sodium  chloride  and  acetate  does  not 
affect  the  completeness  of  the  precipitation. 

Estimations  of  paraxanthine  by  the  ammoniacal  silver  method 
give  low  results,  as  the  silver  compound  is  appreciably  soluble  in 
ammonia. 

In  the  estimation  of  uric  acid,  the  copper  precipitate  as  obtained 
above  is  decomposed  with  sodium  sulphide,  acidified  with  hydrochloric 
acid,  evaporated,  and  kept  for  several  hours.  A  Kjeldahl  determination 
is  made  of  the  uric  acid  deposited. 

Kruger  and  Schmidt’s  method  (Abstr.,  1900,  ii,  31)  for  the  estima¬ 
tion  of  purine  bases  in  presence  of  uric  acid  gives  good  results.  Acids, 
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very  dilute  alkalis,  and  manganese  dioxide  do  not  appreciably  affect 
the  bases. 

Meconic  Acid  in  the  U.S.P.  Opium  Assay  and  Certain 
Meconates.  Edward  Mallinckrodt,  jun.,  and  Edward  A.  Dunlap 
(J.  Amer .  Chem.  Soc .,  1905,  27,  946 — 964).— When  assaying  opium  by 
the  U.S.P.  (1890)  process,  a  yellow,  scaly  coating  is  observed  on  the 
bottom  of  the  flasks  which  evidently  is  not  morphine.  The  authors 
find  it  to  be  a  double  salt  of  meconic  acid  with  calcium  and  ammonium, 
CaNH4C7H.07,2(3)H20,  and  its  importance  in  the  assay  process  lies  in 
the  fact  that,  when  the  morphine  is  finally  found  by  titration,  this 
compound  consumes  nearly  a  quarter  as  much  acid  as  the  morphine 
itself,  and  so  more  or  less  vitiates  the  results. 

Contrary  to  previous  statements,  it  is  found  that  both  di-  and  tri¬ 
barium  meconates  are  practically  insoluble  in  barium  hydroxide 
solutions.  An  attempt  to  prepare  the  mono-mec3nate  failed,  as  the 
di-meconate  was  deposited,  leaving  free  mec  >nic  acid  in  the  mother 
liquor.  D.  de  K. 

Alkaloid  Reactions  (Amorphous  Aconitine).  C.  Reichard 
(Chem.  Centr.,  1905,  ii,  357 — 358;  from  Pharm.  Centr.-H .,  40, 
479 — - 486.  Compare  this  vol.,  ii,  563). —  In  applying  the  phosphoric 
acid  test,  metaphosphoric  acid  may  be  substituted  for  the  ortho-acid. 
Aconitine  added  to  a  concentrated  acid  solution  of  antimony  trichloride 
gives  a  dark  or  black  coloration.  If  a  clear,  minute  crystal  of  potass¬ 
ium  ferrocyanide  is  added  to  a  drop  of  sulphuric  acid  in  which  has 
been  dissolved  aconitine  and  a  little  sodium  ortho-arsenate,  it  turns 
blue  after  a  few  minutes.  If  no  arsenate  has  been  added,  a  blue 
colour  is  aPo  noticed,  but  it  then  soon  fades.  Concentrated  sulphuric 
acid  gradually  dissolves  aconitine  to  a  clear,  bright  yellow  solution, 
which  on  warming  becomes  a  da'k  violet-brown.  A  mixture  of 
aconitine  and  ammonium  molybdate  becomes  blue  when  moistened 
with  sulphuric  acid;  potassium  dichromate  similarly  gives  a  fine  dark 
green  coloration.  If  now  a  few  particles  of  ammo  uum  persulphate 
are  added  and  a  gentle  heat  is  applied,  the  blue  colour  changes  to  a 
bright  yellow  and  the  green  to  a  blue  or  bluish-green.  Mercuric 
chloride  has  no  action,  but  mercurous  nitrate  yields  at  once  a  black 
precipitate  with  aconitine.  The  alkaloid  dissolves  in  concentrated 
nitric  acid  to  an  almost  colourless  solution.  A  mixture  of  aconitine, 
ammonium  persulphate,  and  sulphuric  acid,  when  gently  heated,  first 
turns  a  deep  brownish-black,  but  after  a  few  minutes  becomes  quite 
colourless  and  emits  an  odour  of  ozone.  Copper  sulphate  and  copper 
oxychloride  are  not  reduced  by  aconitine,  and  iodine  is  not  liberated 
from  potassium  iodate  in  presence  of  sulphuric  acid.  Aconitine  has 
no  action  on  ferric  chloride,  but  on  evaporating  the  mixture  and 
moistening  the  residue  with  sulphuric  acid,  a  dark  brown  solution  is 
obtained.  L.  de  K. 

Estimation  of  Arginine  with  Permanganate.  Gustav  Orgl- 
meister  (Btitr.  chem.  Physiol.  Path.,  1905,  7,  21 — 30.  Compare 
Pommerrenig,  Abstr.,  1902,  ii,  274;  Kutscher  and  Zickgraf,  1903, 
i,  666  ;  Zickgraf,  1904,  i,  462).— Pommerrenig’s  negative  results 
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were  largely  due  to  the  use  of  cold  potassium  permanganate  instead  of 
a  solution  of  the  hot  calcium  salt,  and  in  using  picric  acid  as  a  precipi¬ 
tating  agent  for  guanidine.  To  estimate  the  arginine  groups  in  albu¬ 
min  this  is  first  hydrolysed  with  sulphuric  acid,  then  oxidised  with 
calcium  permanganate  by  the  Kutscher-Zickgraf  method,  and  the 
guanidine  thus  obtained  estimated  either  by  weighing  the  guanidine 
picrate  obtained  by  the  addition  of  sodium  picrate  solution,  or  by 
estimating  the  nitrogen  in  it. 

The  percentages  of  arginine  have  been  determined  in  a  number  of 
proteids  by  this  method.  J.  J.  S. 

Estimation  of  Alkaloids  in  Coca  Leaves.  Anne  W.  K.  be  Jong 
{Rec.  trav .  chim.,  1905,  [ii],  24,  307 — 308). — A  modification  of 
Keller’s  method  for  the  estimation  of  the  alkaloids  in  coca  leaves. 

M.  A.  W. 

Reactions  for  distinguishing  between  Nicotine  and  Cicutine. 
R.  Torrese  ( Chern .  Centr 1905,  ii,  416  ;  from  Giorn.  R,  Acccid.  Med. 
Torino ,  1905,  10). — The  method  of  distinguishing  between  these  two 
substances  is  based  on  the  difference  in  crystalline  form  of  their  com¬ 
pounds  with  4-piperonyl-3 : 5-dicyanoglutaconimide  and  4-isobutyl-, 
4-phenyl-,  and  4-hexyl-3  :  5-dicyanohydroxypyridine  respectively.  This 
distinction  is  most  characteristic  in  the  case  of  the  piperonyl  com¬ 
pounds.  The  piperonyl  compound  of  nicotine  is  obtained  as  a  gelatin¬ 
ous  precipitate  which,  after  20 — 24  hours,  becomes  crystalline  ;  after 
recrystallising  from  water,  it  forms  long,  thin,  transparent  prisms. 
The  corresponding  piperonyl  compound  of  cicutine, 

C8HirN,C14Hr04N3, 

forms  short,  flat  prisms,  which  turn  red  at  247°  and  melt  at  252° ; 
they  are  soluble  in  boiling  water,  slightly  soluble  in  cold  water  and  hot 
alcohol,  but  insoluble  in  boiling  ether.  The  ssobutyl  compound  gives 
no  precipitate  with  cicutine  hydrochloride,  whereas  with  nicotine  it 
forms  a  compound  of  the  formula  2C11H11O2N3,C10H14N2,  forming  star¬ 
shaped  aggregates  of  long,  transparent  crystals  which  darken  at 
180 — 200u  and  char  at  270°.  The  hexyl  compound  gives  with  nicotine 
stellar  aggregates  of  prismatic  crystals,  whilst  with  cicutine  it  forms, 
after  10 — 12  hours,  small  plates.  The  phenyl  compound  gives  fan¬ 
shaped  aggregates  of  long  prisms  with  nicotine  and  thick  plates  with 
cicutine.  It  is  possible  by  means  of  these  differences  in  crystalline 
form  to  identify  both  alkaloids  in  a  Stas-Otto  extract,  provided  the 
solution  is  free  from  salts  of  the  alkali  metals  or  metals  of  the  alkaline 
earths.  Aniline  and  sparteine  also  give  precipitates  with  the 
piperonyl  reagent.  The  paper  contains  tables  showing  the  limit  of 
dilution  at  which  nicotine  and  cicutine  are  precipitated  by  the  four 
reagents  as  well  as  by  a  number  of  the  ordinary  alkaloidal  reagents. 

P.  H. 

Estimation  of  Pyramidone.  A.  Astruc  and  G.  Pegurier  {Ann. 
Chim.  anal.,  1905,  10,  302 — 303). — An  aqueous  solution  of  the 
pyramidone  is  treated  with  an  excess  of  picric  acid  solution  of  known 
strength.  After  shaking  for  a  few  minutes,  the  precipitate  is  collected 
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on  a  filter,  and  the  excess  of  picric  acid  titrated  in  the  filtrate  with  JV / 1 0 
sodium  hydroxide  solution,  using  phenolphthalein  as  indicator.  One 
molecule  (231)  of  pyramidone  precipitates  one  molecule  of  picric  acid 

(229).  W.  P.  S. 

Separation  of  Strychnine  and  Brucine.  D.  Lloyd  Howard 
(. Analyst ,  1905,  30,  261 — 263). — The  author  has  investigated  Keller’s 
method  for  the  separation  of  strychnine  from  brucine  (Abstr., 
1903,  ii,  342)  and  finds  that  at  a  sufficiently  low  temperature 
brucine  can  be  completely  destroyed  in  the  presence  of  strychnine 
without  injury  to  the  latter.  The  temperature  at  which  the  treatment 
with  nitric  acid  is  carried  out  should  be  as  near  0°  as  possible.  The 
defects  of  Keller’s  method  are  shown  to  be  simply  those  attendant  on 
the  use  of  a  mixture  of  chloroform  and  ether  as  a  solvent.  Gordin’s 
statement  ( loc .  cit. )  that  the  above  method  gives  results  about  4  per 
cent,  too  low,  is  not  borne  out  by  the  author’s  experiments. 

W.  P.  S. 


Colorimetric  Estimation  of  Thiophen.  Carl  Schwalbe  ( Chern . 
Zeit.i  1905,  29,  895 — 896.  Compare  Abstr.,  1904,  i,  337). — The 
author  estimates  thiophen  in  crude  benzenes  by  adding  1  c.c.  of  the 
sample  to  a  mixture  of  25  c.c.  of  sulphuric  acid  and  25  c.c.  of  isatin- 
sulphuric  acid  (0*5  gram  of  isatin  in  1000  grams  of  pure  sulphuric 
acid).  After  thorough  shaking,  the  green  colour  of  the  mixture  is 
compared  with  that  obtained  in  another  experiment  with  a  pure 
benzene  to  which  a  definite  amount  of  thiophen  has  been  added.  The 
process  is  no  longer  applicable  when  the  percentage  of  thiophen  falls 
below  0*05.  L.  de  K. 

Evaluation  of  Aloes.  Leopold  van  Itallie  (. Pharm .  Weekblad , 
1905,  42,  553 — 560). — The  author  states  that  Cura^oa  aloes  are  from 
a  pharmaceutical  point  of  view  not  in  the  least  inferior  to  the  Cape 
variety,  although  they  give  a  reaction  for  isobar baloin.  They  are 
rich  in  aloin,  but  rather  poor  in  substances  which  on  treatment  with 
nitric  acid  yield  chrysamic  acid.  The  reaction  with  nitric  acid,  how¬ 
ever,  gives  rise  to  several  by-products  and  is  not  a  quantitative  one. 

After  a  futile  attempt  to  estimate  the  amount  of  aloin  by  taking 
advantage  of  the  green  fluorescence  which  occurs  on  treating  aqueous 
aloe  solution  with  borax,  the  author  endeavoured  to  apply  the  reaction 
with  bromine  both  volumetrically  and  gravimetrically,  but  although 
very  satisfactory  results  were  obtained  with  pure  aloin  the  process 
failed  with  aloes.  A  method  based  on  the  acetylation  of  aloin  failed 
altogether  with  aloes,  as  the  end  reaction  in  the  final  titration  could 
not  be  observed. 

The  following  process  for  the  estimation  of  the  non-resinou9 
matters,  which  is  a  slight  modification  of  the  method  proposed  by 
Tschirch  and  Hoffbauer,  is  recommended.  Five  grams  of  the 
powdered  sample  are  heated  in  a  50  c.c.  flask  with  5  c.c.  of  methyl 
alcohol  until  a  homogeneous  liquid  is  obtained.  When  cooled  to  60°, 
30  c.c.  of  chloroform  are  gradually  added  with  vigorous  shaking  for 
five  minutes.  After  some  time  the  chloroform  may  be  poured  oft'  quite 
clear.  The  time  may  be  shortened  by  placing  the  flask  in  cold  water. 
After  expelling  the  chloroform  from  the  residue,  this  is  again  treated 
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with  5  c.c.  of  methyl  alcohol  and  30  c.c.  of  chlorofurm,  and  this  opera¬ 
tion  is  repeated  three  times.  The  undissolved  resin  should  then  no 
longer  be  sticky  but  form  a  powder.  The  mixed  chloroform  extracts 
are  then  freed  from  chloroform  by  distillation,  and  the  residue  is  finally 
dried  at  100°  and  weighed. 

Two  samples  of  Cape  aloes  yielded  respectively  82  and  56*2  per  cent, 
of  extract ;  three  samples  of  Curagoa  aloes  gave  respectively 
86 '4 — 88'6  and  78 '3,  and  a  sample  of  Aruba  aloes  gave  61*04  percent. 
The  figures  given  are  the  mean  of  two  determinations  in  each  case. 

L.  BE  K. 

Influence  of  Bran  on  the  Estimation  of  Gluten  and  on  the 
Suitability  of  Flour  for  Bread-making.  L^ox  Lindet  and  Louis 
Ammann  (Compt.  rend.,  1905,  141,56 — 58). — The  quantitative  separa¬ 
tion  of  gluten  from  flour  becomes  the  more  difficult  as  the  latter  de¬ 
creases  in  quality.  In  the  case  of  flours  known  to  the  trade  as  “  thirds 
and  “  fourths/'  it  is  practically  impossible  to  obtain  a  coherent  mass  of 
gluten.  This  is  due  to  (1)  the  abnormal  acidity  of  inferior  flour;  (2) 
the  increased  proportion  of  glutenin  to  gluten ;  (3)  the  presence  of  a 
mucilaginous  substance  ;  and  (4)  the  particles  of  cellular  tissue  which 
interfere  with  the  adhesive  properties  of  the  gluten.  It  has  been 
noted  that  gluten  obtained  from  inferior  flours  contains  less  nitrogen 
than  that  yielded  by  best  wheat-flour,  but  this  is  accounted  for  by  the 
fact  that  the  cellular  tissue  (bran)  is  separated  together  with  the  gluten. 
On  account  of  its  feeble  cohesive  property,  flour  containing  much  bran 
u  rises  unsatisfactorily  when  used  for  bread-making.  W.  P.  S. 

Volhard’s  Titrimetric  Method  for  the  Estimation  of  Pepsin 
and  Trypsin.  Walter  Lohlein  ( Beitr .  chem.  Physiol.  Path.,  1905, 
7,  120 — 143). — The  method  of  estimating  pepsin  is  based  on  the  fact 
that  unaltered  casein  dissolved  in  the  fermenting  liquid  containing 
hydrochloric  acid  is  completely  precipitated  by  sodium  sulphate,  and 
the  increase  in  the  acidity  of  the  filtrate  as  determined  by  titration, 
using  phenolphthalein  as  indicator,  is  a  measure  of  the  extent  to  which 
the  peptic  digestion  has  proceeded.  A  study  of  numerous  experiments 
shows  that  the  Schiitz-Huppert  time  and  fermentation  laws  hold  good, 
the  increase  in  acidity  being  proportional  to  the  square  root  of  the 
product  of  amount  of  ferment  and  time.  These  laws  no  longer  hold 
when  the  product  of  ferment  (in  c.c.)  and  time  (in  hours)  is  greater 
than  16.  The  equation  x~v2lft ,  gives  the  number  of  units  of  pepsin 
present  (compare  this  vol.,  ii,  732). 

The  estimation  of  trypsin  in  pancreatin  may  be  conducted  in  a 
similar  manner.  The  casein  solution  is  mixed  with  pancreatin  to 
which  a  little  alkali  has  been  added,  and  the  mixture  kept  at  40°  for  a 
given  length  of  time.  iV-Hydrochloric  acid  and  20  per  cent,  sodium 
sulphate  are  then  added,  the  precipitated  casein  removed,  and  the 
increase  in  acidity  of  the  filtrate  determined. 

The  results  show  that  the  extent  of  fermentation  is  directly  propor- 
sional  to  the  amount  of  ferment  solution  and  to  the  time,  or  that  the 
number  of  units  of  ferment  may  be  calculated  from  the  formula  x  —  vjft. 
it  is  shown  that  normal  stomach  juices  contain  no  trypsin. 
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Development  of  Spectro  chemistry.  Julius  W.  Bruhl  ( Royal 
Institution  Lecture ,  May  26,  1905). — An  historical  survey  of  the  work 
done  up  to  the  present  time  on  specific  and  molecular  refraction. 

J.  C.  P. 

Refractive  Index  of  Gaseous  Fluorine.  Clive  Cuthbertson 
and  E.  B.  R.  Prideaux  {Phil.  Trans.y  1905,  205  A,  319 — 331). — In 
the  earlier  measurements  of  the  refractive  index,  in  which  a  current  of 
electrolytic  fluorine  was  passed  through  a  hollow  copper  prism  provided 
with  fluorspar  apertures  until  a  steady  state  was  reached,  concordant 
values  could  not  be  obtained.  The  chief  causes  of  this  are  now  found 
to  be  that  the  air  cannot  be  completely  displaced  from  the  measuring 
apparatus,  and  that  the  electrolytic  fluorine  prepared  by  Moissan’s 
method  contains  oxygen  and  ozone.  These  sources  of  error  have  now 
been  taken  into  account.  The  electrolytic  fluorine,  after  passing 
through  a  long  platinum  spiral  cooled  to  —78°  to  remove  hydrogen 
fluoride,  and  through  a  second  spiral  heated  at  250 — 300°  to  destroy 
ozone,  entered  the  Jamin  refractometer  tube,  which  was  made  of 
platinum-iridium  with  end-plates  of  fluorspar.  After  the  measurement 
of  the  refractivity,  the  proportions  of  fluorine,  oxygen,  aud  nitrogen  in 
the  tube  were  determined,  the  fluorine  being  conveniently  absorbed  by 
lead.  The  corrected  mean  value  of  the  refractive  index  of  gaseous 
fluorine  is  1 '000 195.  This  value  makes  the  ratio  of  the  refractivities 
of  fluorine  and  chlorine  almost  exactly  1  : 4,  which  is  the  ratio  that  the 
refractivities  of  nitrogen,  oxygen,  and  neon  bear  to  phosphorus, 
sulphur,  and  argon  respectively  (compare  Abstr.,  1905,  ii,  129). 

H.  M.  D. 

Refractive  Indices  of  Sulphuric  Acid  at  Different  Concentra¬ 
tions.  Victor  H.  VELEYand  John  J.  Manley  {Proc.  Roy.  Soc> ,  1905, 
A ,  70,  469 — 487). — The  refractive  indices  of  sulphuric  acid  solutions 
containing  from  rather  under  1  per  cent,  to  rather  more  than  99  per 
cent,  have  been  determined  for  the  four  lines  Ha ,  Dy  H and  Hy .  The 
temperature-coefficients  have  been  measured  and  used  for  reducing  all 
observations  to  15°.  The  maximum  values  of  the  refractive  indices 
and  of  the  first  constant  of  Cauchy’s  formula  occur  at  a  point 
corresponding  approximately  with  the  composition  of  the  hydrate, 
H2S04,H20 ;  any  indication  of  the  existence  of  other  hydrates  is 
doubtful ;  Lorentz’s  expression,  {y?  —  1  )/(/x2  +  2 )<2,  is  a  linear  function  of 
the  percentage  up  to  90  per  cent.  The  refractive  indices,  the  Cauchy 
constants,  and  the  Lorentz  expression  all  show  irregularities  for 
concentrations  between  92  and  100  per  cent.  ;  these  irregularities  are 
consistent  among  themselves,  as  also  with  a  maximum  density  at  about 
97  per  cent.,  and  a  minimum  point  between  99  and  100  per  cent. 

J.  C.  P. 
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Spectrum  of  Silicon;  Spectrum  of  Fluorine.  Joseph  Lunt 
( Proc .  Roy .  Soc 1905,  A ,  76,  118 — 126). — Of  the  lines  X  4089-1, 
X  4096‘9,  and  X  41 16 ’4,  attributed  by  Lockyer  to  silicon  (see  Lockyer 
and  Baxandall,  this  vol.,  ii,  129),  the  author  finds  only  the  first 
and  third  really  to  be  due  to  that  element.  He  supplements 
what  is  regarded  as  the  insufficient  evidence  brought  forward  by 
Lockyer  and  Baxandall  in  support  of  their  conclusions.  Two  new 
low  temperature  silicon  lines  are  recorded,  namely,  X  4191*0  and 
X  4198-5. 

A  list  of  lines  ascribed  to  fluorine  is  appended.  The  strongest  of 
these  are  X  4103-6,  X  4109*3,  X  4246*5,  X  4299*3,  and  X  4446*8. 

J.  C.  P. 

Enhanced  Lines.  Jacob  Steinhausen  (Ckem.  Centr.,  1905,  ii, 
1073  ;  from  Zeit.  wiss .  Photographie,  Photophysik  u.  Photochemie ,  3, 
45 — 48). — Lockyer’ s  “ enhanced  lines”  or  those  lines  which  occur  in 
spark  spectra,  but  are  either  very  much  less  marked  or  entirely  absent 
in  arc  spectra,  have  been  examined  in  the  case  of  aluminium,  antimony, 
lead,  cadmium,  magnesium,  mercury,  bismuth,  tin,  zinc,  barium, 
calcium,  strontium,  and  tellurium.  An  induction  apparatus  which 
was  capable  of  giving  a  spark  of  100  cm.  was  used,  and  both  the  spark 
and  the  arc  spectra  were  photographed  on  the  same  plate  by  means  of 
a  concave  grating  of  a  curvature  corresponding  with  1  metre  radius. 
The  intensity  of  the  lines  was  estimated  and  values  ascribed  to  each 
ranging  from  10  to  1.  A  tabular  list  of  the  enhanced  lines  is  given  in 
the  original  paper.  The  intensity  of  the  lines  of  the  spark  spectra  was 
usually  greatest  at  the  ends  of  the  spark  and  least  in  the  middle ; 
exceptions  were  found,  however,  in  the  ultra-violet.  The  spectrum  of 
sparks  passing  between  electrodes  of  aluminium  and  tin  showed  the 
lines  of  tin  at  both  electrodes ;  the  lines  must  therefore  be  caused  by 
the  vapour  of  the  metal.  It  is  probable  that  the  phenomenon  of 
enhanced  lines  does  not  only  depend  on  rise  of  temperature,  but  also 
on  increase  of  dissociation.  E.  W.  W. 

Absorption  Spectra  of  Vapours.  Wilhelm  Eriehericjhs 
(Chem.  Centr.,  1905,  ii,  1073 — 1074;  from  Zeit.  wiss.  Photographie, 
Photophysik  u.  Photochemie,  3,  154 — 164). — The  absorption  spectra  of 
iodine,  tellurium  dichloride,  and  manganese  perchloride,  Mn2Cl7,  have 
been  examined.  An  Auer  lamp  was  used  for  illumination,  and  the 
spectra,  which  were  of  low  dispersion  (4  cm.),  were  photographed.  The 
iodine  vapour  was  contained  in  quartz  vessels  which  could  be  heated 
to  920°.  At  low  temperatures,  the  vapour  gave  a  good  absorption  band 
spectrum,  and  on  heating  the  absorption  increased  up  to  500°,  but  at 
temperatures  above  this  it  again  rapidly  decreased ;  at  the  maximum 
temperature,  the  absorption  bands  entirely  disappeared.  It  is  con¬ 
cluded  that  the  vapour  which  shows  the  band  spectrum  consists  of 
diatomic  molecules.  The  absorption  bands  of  the  spectra  of  tellurium 
dichloride  and  manganese  perchloride  were  found  to  be  arranged  in 
groups. 

The  ultra-violet  absorption  spectrum  of  benzene  was  also  examined, 
the  source  of  illumination  being  in  this  case  a  luminous  capillary  filled 
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with  hydrogen  (Schumann’s  method),  closed  on  one  side  by  a  quartz 
plate.  The  spectrum  beyond  A  2694  contained  eight  distinct  groups  of 
bands.  A  comparison  with  Hartley’s  results  (Trans.,  1898,  73,  695) 
showed  that  the  whole  of  the  bands  had  moved  towards  the  red  end, 
and  the  smaller  the  wave-length  the  greater  had  been  the  displacement. 

E.  W.  W. 

Ultra-violet  Absorption  Spectra  of  the  Purines.  Charles 
DhLre  (CompL  rend.,  1905,  141,  719 — 721). — -Using  as  a  source  of 
illumination  the  electric  spark  between  electrodes  of  iron  and  Eder’s 
alloy  (cadmium,  zinc,  and  lead  in  equal  parts),  the  author  has  photo¬ 
graphed  the  absorption  spectra  afforded  by  different  thicknesses  of 
solutions  of  some  members  of  the  purine  series.  The  longest  wave¬ 
length  transmitted  through  (1)  a  thickness  of  20  mm.  of  a  solution 
(1  in  10,000)  of  hypoxanthine  (6-oxypurine)  is  274*8,  (2)  a  thickness  of 
40  mm.  of  a  solution  (1  in  20,000)  of  xanthine  (2 :  6-dioxypurine)  is 
287*2,  and  (3)  a  thickness  of  60  mm.  of  a  solution  (l  in  40,000)  of  uric 
acid  (2  : 6  : 8-trioxypurine)  is  306*0.  These  results  show  that  the 
absorption  spectra  of  the  three  purines  extend  towards  the  least 
refrangible  end  of  the  spectrum  as  the  proportion  of  oxygen  in  the 
molecule  increases.  M.  A.  W. 

Phosphorescent  Spectra  of  S3  and  Europium.  Sir  William 
Crookes  ( Proc .  Roy .  Soc.,  1905,  A, ‘76,  411 — 414). — The  strong  line  in 
the  phosphorescent  spectrum  of  europia  is  not  coincident  with  the  old 
anomalous  line  (compare  Demargay,  Abstr.,  1901,  ii,  511),  the  wave¬ 
length  of  the  europia  line  being  A  6128,  and  that  of  S3  A  6094.  The 
S3  line  is  developed  brilliantly  when  a  little  europia  is  added  to  a 
mixture  of  yttria  and  samaria.  J.  C.  P. 

Colours  in  Metal  Glasses,  in  Metallic  Films,  and  in  Metallic 
Solutions.  II.  J.  C.  Maxwell  Garnett  {Phil.  Trans.,  1905,  A, 
205,  237 — 288). — In  this  paper,  mathematical  analysis  is  applied  to 
the  explanation  and  co-ordination  of  the  colours  exhibited  by  certain 
metals  in  different  circumstances.  One  of  the  conclusions  reached 
is  that  Carey  Lea’s  silver  is  not  allotropic,  but  consists  of  normal 
silver  in  a  finely-divided  state.  A  similar  view  is  adopted  by  the 
author  regarding  other  so-called  allotropic  forms  of  metals. 

J.  C.  P. 

Investigation  of  Fluorescence.  Hugo  Kauffmann  {Chem.  Zeit., 
1905,  29,  1032 — 1034). — A  survey  of  recent  researches  on  fluorescence. 

J.  C.  P. 

Fluorescence  of  Sodium  Vapour  and  the  Resonance  Radia¬ 
tion  of  Electrons.  Robert  W.  Wood  {Phil.  Mag.,  1905,  [vi],  10, 
513 — 525.  Compare  Abstr.,  1903,  ii,  621). — The  author  has  succeeded 
in  detecting  the  lateral  emission  of  yellow  light  by  non-luminous 
sodium  vapour  when  illuminated  by  the  light  from  a  very  intense 
sodium  flame. 

The  same  phenomenon  has  been  observed  in  the  region  of  the 
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channelled  absorption,  but  in  this  case  radiations  of  other  wave-lengths 
are  emitted  as  well  as  that  of  the  exciting  light.  The  phenomenon 
is  termed  resonance  radiation  to  distinguish  it,  if  need  be,  from 
fluorescence. 

The  apparatus  employed  consisted  of  a  seamless  steel  tube,  3" 
diameter,  30"  long,  fitted  with  plate-glass  ends.  This  tube  could  be 
exhausted,  and  inside  it,  at  its  centre,  was  placed  a  smaller  steel  tube 
in  which  the  sodium  was  contained.  The  ends  of  the  smaller  tube 
were  closed  by  steel  discs  provided  with  oval  apertures  through  which 
the  stimulating  beam  was  brought  to  a  focus  in  the  very  dense  layer  of 
sodium  vapour  formed  in  the  upper  part  of  the  tube  on  heating.  For 
details  of  the  method  of  observing  the  laterally  emitted  light,  the 
original  must  be  consulted. 

With  white  light  illumination,  the  fluorescence  spectrum  is  made  up 
of  a  large  number  of  hazy  lines  arranged  in  bands  which  lie  close 
together  in  the  vicinity  of  the  I)  lines,  widening  as  the  blue  region  is 
approached.  Coincident  with  the  D  lines  is  a  hazy  band  in  which  two 
component  lines  coincident  with  D1  and  D2  are  recognisable.  These 
lines  only  appear  when  the  vapour  is  stimulated  with  light  of  the 
wave-length  of  the  sodium  lines,  indicating  that  the  electron  system 
which  produces  these  lines  is  independent  of  the  systems  which  give 
rise  to  the  channelled  spectra.  The  region  in  the  immediate  neighbour¬ 
hood  of  the  D  lines  is  nearly  devoid  of  light,  and  the  red  fluorescence 
is  only  readily  observed  when  the  density  of  the  vapour  is  consider¬ 
able.  When  approximately  monochromatic  light  is  employed  as  the 
stimulating  source,  the  emission  spectrum  consists  of  a  number  of  more 
or  less  regularly  spaced  bright  lines  of  different  intensities.  The 
slightest  change  in  the  wave-length  of  the  incident  light  results  in  the 
disappearance  of  these  lines  and  the  appearance  of  another  set.  The 
phenomenon  indicates  that  the  sodium  atom  consists  of  a  number  of 
groups  of  electrons,  the  excitation  of  any  one  of  which  sets  the  entire 
group  in  vibration,  without,  however,  disturbing  the  other  groups. 
Radiations  both  above  and  below  the  exciting  radiation  are  present  in 
the  emission  spectra,  showing  that  Stokes*  law  is  not  obeyed. 

H.  M.  D. 

Theory  of  Photographic  Processes.  II.  Chemical 
Dynamics  of  Development,  including  the  Microscopy  of 
the  Image.  Samuel  E.  Sheppard  and  Charles  E.  K.  Mees  ( Proc . 
Roy.  Soc.,  1905,  A ,  70,  217 — 234.  Compare  this  vol.,  ii,  294). — A 
microscopic  study  has  been  made  of  the  influence  of  exposure  and 
development  on  the  size  of  grain  and  number  of  grains  in  photo* 
graphic  plates.  The  general  results  of  the  study  are  in  agreement 
with  the  theory  of  development  previously  proposed.  Each  grain 
develops  as  a  more  or  less  isolated  system,  only  uniting  to  form 
“  aggregates  11  with  other  grains  at  high  exposures,  when  the  packing 
is  closer.  The  thickness  of  the  reaction  layer  is  from  0  02  to  0'04mm., 
a  value  similar  to  that  found  by  Brunner  for  many  heterogeneous 
reactions. 

The  authors  have  used  extensively  the  “  time  of  appearance  ”  in 
studying  development  kinetics.  The  velocity  of  development  for  most 
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developers  is  given  by  the  expression  X=  l/Llogy^  /(y^  —  y),  and 
it  is  found  that  the  temperature-coefficient  of  the  velocity  frequently 
exceeds  the  value  to  be  expected  from  the  diffusion  theory.  Con¬ 
sideration,  however,  of  the  various  conditions  shows  that  a  high 
temperature-coefficient  in  development  does  not  necessarily  mean  that 
the  velocity  is  that  of  a  chemical  reaction.  The  authors  believe  that 
the  action  of  soluble  bromides  furnishes  a  means  of  distinguishing 
between  diffusion  velocity  and  chemical  velocity.  Consideration  of 
that  action  and  of  the  reversibility  of  development  makes  it  probable 
that  the  development  process  generally  takes  place  in  two  phases.  In 
the  first  period,  the  chemical  velocity  is  low  compared  with  that  of 
diffusion,  in  the  second  period  the  contrary  holds.  It  is  the  velocity 
of  the  second  period  which  is  usually  measured.  J.  C.  P. 

Reversible  Photochemical  Reactions  in  Homogeneous 
Systems.  Anthracene  and  Dianthracene.  II.  Robert  Luther 
and  Fritz  Weigert  ( Zeit .  physical.  Chem .,  1905,  53,  385 — 427. 
Compare  Abstr.,  1904,  ii,  463). — The  earlier  investigation  has  been 
extended  and  supplemented.  The  curve  obtained  by  plotting  the  con¬ 
centration  of  dianthracene  at  the  equilibrium  point  against  the  con¬ 
centration  of  anthracene  in  the  solution  approaches  a  limit  without 
exhibiting  a  maximum.  The  extent  of  absorption  in  anthracene  (A) 
and  dianthracene  (D)  solutions  has  been  studied,  and  it  is  found  that 
the  absorptive  power  of  dianthracene  is  small  compared  with  that  of 
anthracene.  The  velocity  of  the  photochemical  reaction  A  — >-  J) 
depends  on  the  same  factors  as  determine  the  equilibrium  point.  The 
velocity  of  the  contrary  reaction  D  — >-  A  is  not  affected  by  light,  and 
the  temperature-coefficient  in  this  case  is  that  of  an  ordinary  chemical 
reaction.  A  rise  of  temperature  diminishes,  ceteris  paribus ,  the  con¬ 
centration  of  dianthracene  at  the  equilibrium  point,  but  has  no  appre¬ 
ciable  effect  on  the  velocity  of  the  reaction  A  — D. 

The  general  formula  (due  to  Wittwer  and  Nernst)  for  the  funda¬ 
mental  law  of  photokinetics  does  not  represent  the  experimental 
results  of  the  authors’  work.  Consideration  of  photochemical  reactions 
hitherto  studied  indicates  that  these  are  always  of  the  first  order,  and 
this  leads  to  the  following  formulation  of  the  fundamental  law  of 
photokinetics  :  “  The  quantity  of  a  substance  sensitive  to  light  which 
undergoes  change  in  the  volume  dv  per  unit  of  time  is  proportional 
to  the  light  absorbed  during  the  same  time  by  the  substance  in  the 
volume  dv .”  If  this  is  applied  to  the  case  under  consideration,  it  may 
be  shown,  in  harmony  with  the  observed  facts,  that  the  concentration 
of  dianthracene  at  the  equilibrium  point  approaches  an  upper  limit  as 
the  concentration  of  anthracene  increases.  Quantitative  agreement, 
however,  between  calculated  and  observed  effects  could  not  be 
obtained  for  points  short  of  this  upper  limit.  To  secure  agreement, 
the  authors  suppose  that  intermediate  substances  with  absorptive 
power  are  formed  in  the  reaction.  The  suggestions  made  in  this 
direction  are  indicated  below  : 

I.  A  +  light  — >-  Ax ;  2 Al  — D  ;  D  — >-  A . 

slow.  rapid  but  not  slow, 
instantaneous. 
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IX.  A -flight  ^  2>x;  Dl  — >-  D  ;  D  — >  A, 

instantaneous.  slow.  slow. 

Ax  is  termed  “photoanthracene,”  and  Dl  “  photodianthracene.” 
With  these  hypotheses,  it  is  possible  to  interpret  all  the  experimental 
results  obtained.  J.  C.  P. 

Triboluminescence.  C,  S,  Stanford  Webster  (Chem.  Newsy 
1905,  92,  185). — Large  crystals  of  salicylic  acid  placed  on  flannel  and 
crushed  against  a  glass  plate  or  shaken  violently  in  a  bottle  emit 
brilliant  flashes  visible  in  the  dark.  The  natural  acid  is  less  active 
than  the  artificial,  but  both  respond  to  radium  to  an  unusual  degree 
for  organic  triboluminescent  compounds  of  the  first  order.  A  sheet 
of  ground  glass  mounted  in  a  frame  with  a  handle  is  found  convenient 
for  examining  hard  substances  for  triboluminescence,  rubbing  them  on 
the  rough  side  and  observing  from  the  other.  D.  A.  L. 

Triboluminesoence  in  the  Acridine  Series.  Gilbert  T. 
Morgan  (Chem,  News,  1905,  92,  219). — /3/3-Dinaphthacridine  either 
in  the  form  of  straw-coloured  needles  or  of  transparent,  amber-coloured 
prisms,  when  crushed  between  ground  glass  plates  emits  a  vivid, 
yellow  luminescence  until  pulverisation  is  complete.  The  lumin- 
escence  is  also  observed  when  the  amber-coloured  prisms  adhering  to 
the  sides  of  the  crystallising  vessel  are  scraped  with  a  spatula.  Under 
similar  treatment,  triboluminescence  is  not  manifested  by  the  yellow 
hydrochloride,  hydriodide,  methiodide,  or  ethiodide  of  /3/?-dinaphth- 
acridine,  or  by  acridine  itself.  D.  A.  L. 

Radioactivity  of  the  Boric  Acid  Suffioni  of  Tuscany  and 
the  Amount  of  the  Emanation  contained  therein.  Raffaelo 
Nasini,  Francesco  Anderlini,  and  Mario  G.  Levi  (Atti  R.  Accad . 
Lincei ,  1905,  [v],  14,  ii,  70 — 76). — The  authors  have  examined  the 
radioactivity  of  the  gases  evolved  from  the  boric  acid  suffioni  of 
Tuscany  by  the  electroscopic  method.  The  dispersion  per  hour  in  an 
Elster  and  Geitel  electroscope  with  a  metal  bell,  33  cm.  high  and 
19  cm.  in  diameter  and  hence  9300  c.c.  in  capacity,  varies  between 
500  and  20,000  volts,  the  lowest  value  being  obtained  with  gases  from 
the  suffioni  of  Travale,  which  contain  the  least  amount  of  boric  acid. 
The  radioactivity  does  not  depend  on  the  pressure,  temperature, 
depth,  or  content  of  carbon  dioxide  or  water  vapour  of  the  gases,  and 
that  of  any  one  suffione  does  not  vary  with  time.  The  gases  of 
Lardarello,  which  are  among  the  most  radioactive,  contain  about 
1*5  x  10-5  cm.  of  emanation  per  cubic  metre  ;  after  absorption  of 
the  carbon  dioxide  and  hydrogen  sulphide  by  potassium  hydroxide, 
the  dispersion  is  raised  from  12,000  to  200,000  volts  per  hour,  an 
increase  which  is  exactly  in  proportion  to  the  amount  of  the  diminu¬ 
tion  in  volume  of  the  gas.  T.  H.  P. 

Radioactive  Constituents  of  the  Deposits  of  Echaillon  and 
Salins  Moutiers.  G.  A.  Blanc  ( Atti  R.  Accad.  Lincei ,  1905,  [v],  14, 
ii,  322 — 328.  Compare  this  vol.,  ii,  221). — On  separating  the  radio- 
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active  constituents  of  the  deposits  from  these  mineral  springs,  it  is 
found  that  the  precipitated  sulphate  increases  in  radioactivity  only 
very  slightly  after  precipitation,  thus  differing  from  other  radium 
preparations  ;  possibly  another  active  element  is  present  with  the 
radium  in  the  insoluble  sulphate.  The  precipitate  obtained  by  means 
of  ammonia  is  several  hundred  times  more  active  than  thorium 
hydroxide.  The  fall  in  the  activity  of  the  emanations  and  in  the 
induced  activity  corresponds  exactly  with  that  of  the  thorium  salts. 
The  radioactive  phenomena  observed  with  thorium  salts  are  due  not 
to  an  intrinsic  property  of  the  element  itself,  but  to  the  presence  of 
traces  of  a  highly  active  element,  analogous  in  its  chemical  characters 
with  thorium  and  hence  difficult  to  separate  from  it.  T.  H.  P. 

Radioactivity  of  some  Springs  in  the  Southern  Viennese 
Thermal  Zone.  Heinrich  Mache  and  Stefan  Meyer  ( Monatsh ., 
1905,  28,  891 — 897.  Compare  this  vol.,  ii,  498). — The  authors  have 
determined  the  radioactivity  of  the  water  from  various  springs  in 
Fischau,  Voslau,  and  Baden,  as  also  from  the  Theresienbad  and  from 
a  spring  in  the  Tiirkenstrasse  in  Vienna.  The  results  are  given  in 
tabular  form.  The  Theresienbad  and  Tiirkenstrasse  springs  are  only 
slightly  radioactive  ;  the  Baden  springs  are  much  more  highly  radio¬ 
active  than  the  Fischau  and  Voslau  springs.  The  ratio,  emanation  in 
water  :  emanation  in  gas ,  is  approximately  the  same,  0*22 — 0*28,  for 
each  spring,  and  corresponds  with  the  normal  equilibrium  at  the 
relatively  low  temperatures  of  these  springs. 

The  ratio,  emanation  in  water  :  emanation  in  gas ,  calculated  from 
Henrich's  results  for  the  Adler  spring  and  the  Kochbrunnen  in  Wies¬ 
baden  (this  vol.,  ii,  221),  0*017 — 0*031,  shows  that  that  author's 
determinations  are  not  comparable  with  each  other,  or  that  in  these 
springs  the  gas,  and  not  the  water,  is  primarily  active. 

The  radioactivity  of  the  emanation  from  the  Fischau  springs  decays 
to  half  of  its  initial  value  in  3*82  days,  and  has  A(sec.)  =  4*76  x  105  ; 
the  corresponding  values  obtained  with  the  emanation  from  the 
Voslau  springs  are  4*02  days  and  A(sec.)  =  5*01  x  105;  and  from  the 
Baden  springs,  3*86  days  and  A(sec.)  =  4*81  x  105.  G.  Y. 

Radioactive  Minerals.  Robert  J.  Strutt  ( Proc .  Roy.  Soc .,  1905, 
Ay  76,  88 — 101,  312.  Compare  Boltwood,  Abstr.,  1904,  ii,  666  ; 
1905,  ii,  295). — The  amount  of  radium  in  a  mineral  is  proportional 
to  the  uranium.  The  investigation  of  this  point  demonstrated  the 
existence  of  uranium  in  some  minerals  (for  example,  monazite)  not 
previously  known  to  contain  it.  Thorium  minerals  invariably  contain 
the  uranium-radium  combination,  an  observation  which  possibly 
indicates  that  thorium  is  producing  uranium.  Helium  occurs  only  in 
very  minute  quantity,  unless  thorium  is  present,  and  hence  the  helium 
in  minerals  is  probably  produced  more  by  thorium  than  by  radium. 
Thorium  minerals  vary  much  in  emanating  power ;  some  retain  nearly 
all  their  emanation,  others  give  off  large  quantities.  J.  C.  P. 

A  Radioactive  Substance  discovered  in  the  Transvaal  and 
Experiments  connected  therewith.  R.  Lewis  Cousens  ( Chem . 
News ,  1905,  92,  203 — 206,  213 — 215), — An  alluvial  deposit  traced  to 
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the  overflow  of  a  volcanic  vent  exhibited  radioactivity,  and  by  wash¬ 
ing  and  panning  yielded  about  0*2  per  cent,  of  material  consisting  of 
inactive  silica  and  radioactive  zircon,  rutile,  magnetite,  and  ilmenite, 
with  perhaps  a  very  small  quantity  of  other  minerals.  The  activity  was 
greater  from  the  material  in  a  closed  than  in  an  open  vessel.  When 
dissolved  in  hydrochloric  acid  and  precipitated  successively  with 
ammonia,  ammonium  chloride,  and  ammonium  carbonate,  the  radio¬ 
active  substance  was  mainly  concentrated  in  the  ammonia-ammonium 
chloride  precipitate.  The  usual  experiments  were  made  with  it,  when 
the  manifestations  usual  with  radium  were  observed.  It  is  also  preci¬ 
pitated  from  solution  with  barium  sulphate.  The  radioactivity  is 
therefore  attributed  to  radium,  the  latter  being  regarded  as  derived 
from  titanium.  D.  A.  L. 

Measurement  of  the  Emanations  contained  in  Liquids. 

Heinrich  Willy  Schmidt  ( Chem .  Cenlr .,  1905,  ii,  1072;  from 
Physikal.  Zeit .,  6,  561 — 566). — The  metal  flask  which  contains  the 
liquid  to  be  examined  is  fitted  with  two  taps,  to  one  of  which  india- 
rubber  tubing  is  attached  and  to  the  other  an  india-rubber  ball.  Both 
are  connected  with  the  vessel  in  which  the  emanation  is  to  be  measured. 
The  electroscope  is  placed  outside  the  vessel,  and  is  connected  with  the 
substance  inside  the  vessel  by  means  of  brass  strips  with  amber 
insulation.  The  movement  of  the  aluminium  leaf  is  measured  to 
within  about  0*05  volt  by  means  of  a  microscope.  After  thoroughly 
shaking  the  liquid  in  the  flask  for  half  a  minute,  the  moist  air  is 
driven  into  the  measuring  vessel  by  means  of  the  rubber  ball. 
Formulae  for  the  calculation  of  the  effect  of  induced  activity  are  given 
in  the  original  paper  and  the  calculated  corrections  are  arranged 
in  tables.  The  absorption-coefficients  for  radium  emanations  have 
been  determined,  and  found  to  be  similar  to  those  obtained  by 
E.  Hofmann.  E.  W.  W. 

The  Ultimate  Disintegration  Products  of  the  Radioactive 
Elements.  Bertram  B.  Boltwood  (Amer.  J .  Sci .,  1905,  [iv],  20, 
253—267). — To  obtain  knowledge  regarding  the  ultimate  disintegra¬ 
tion  products  of  radioactive  elements,  careful  study  of  the  composition 
of  radioactive  minerals  is  necessary.  The  latter  may  be  classified  as 
primary  or  secondary  according  to  their  geological  age  as  compared 
with  that  of  the  parent  rocks  in  which  they  occur,  that  is,  where  they 
appear  to  be  of  a  later  date  they  are  regarded  as  secondary.  In  all 
analyses  of  uranium  minerals,  especially  primary  minerals,  lead  is 
always  present,  and  hence  is  indicated  as  a  final  product,  it  being 
further  noteworthy  that  the  atomic  weight  of  lead  is  almost  identical 
with  that  of  radiuni-G,  if  each  radium  change  is  accompanied  by  the 
evolution  of  an  atom  of  helium.  Thorium  is  also  usually  associated  with 
uranium,  and  it  has  been  suggested  that  possibly  thorium  is  the  parent 
substance  of  uranium  ;  as,  however,  uranium  minerals  containing  much 
thorium  also  contain  much  helium,  the  author  considers  it  more 
probable  that  thorium  is  a  disintegration  product  of  uranium.  Bis¬ 
muth  and  barium  are  also  indicated  as  final  products  and  also  probably 
actinium.  It  is  remarkable  that  many  radioactive  minerals  appear  to 
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be  hydrated,  and  many  contain  hydrogen  (Ramsay,  Collie,  and  Travers, 
Trans.,  1895,  67,  686)  when  the  conditions  are  such  that  penetration 
of  water  from  without  appears  impossible,  and  hydrogen  must  there¬ 
fore  be  regarded  as  a  possible  final  product,  whilst  similar  evidence 
suggests  argon.  The  analyses  of  a  number  of  samples  of  uraninite  are 
giveD,  and  it  is  noteworthy  that  the  highest  proportions  of  lead  and 
helium  with  respect  to  uranium  are  found  in  those  primary  minerals 
which  occur  in  the  oldest  geological  formations  ;  and,  further,  that 
those  containing  the  greatest  proportion  of  thorium  are  generally 
the  most  hydrated.  The  author  suggests  the  above  as  hypotheses 
deserving  investigation  rather  than  as  definite  conclusions. 

L.  M.  J. 

Atomic  Weight  of  Radium  and  the  Periodic  System. 

Harry  C.  Jones  (Amer.  Chem.  J .,  1905,  34,  467 — 471). — Evidence 
based  on  the  periodic  system  is  brought  forward  to  demonstrate  that 
the  atomic  weight  of  radium  approaches  258,  the  value  given  by 
Ruuge  and  Precht  (Abstr.,  1903,  ii,  346),  rather  than  225,  the  value 
found  by  Madame  Curie.  E.  G. 

A  New  Element,  Radiothorium,  the  Emanation  of  which  is 
identical  with  that  of  Thorium.  Sir  William  Ramsay  ( J .  Chim. 
pliys .,  1905,  iii,  617 — 624). — A  Ceylonese  mineral,  which  has  been 
named  thorianite  (Abstr.,  1904,  ii,  744,  745),  was  found  to  yield,  on 
heating  to  redness,  about  9  c.c.  of  helium  per  gram,  that  is,  nearly 
four  times  as  much  as  that  obtained  from  cleveite.  It  also  contained 
radium  and  thorium,  but  during  their  separation  a  new  element  was 
discovered,  which  differs  from  radium  by  forming  a  soluble  sulphate 
and  from  thorium  in  forming  an  insoluble  oxalate  which  is  not  soluble 
in  excess  of  ammonium  oxalate.  This  element  was  found  to  form 
radioactive  salts,  which  give  off  an  emanation  identical  with  that  of 
thorium.  The  identity  is  seen  by  the  rate  of  decay  and  by  equal 
period  of  induced  activity.  The  oxide  after  heating  is  self-luminous 
and  very  rich  in  /I-rays.  The  emanation  is  lighter  than  air,  for  the 
effect  on  a  screen  is  more  marked  when  the  latter  is  above  the  salt 
than  when  it  is  below.  The  same  obtains  for  the  emanations  of 
actinium  and  emanium,  but  the  emanations  are  not  the  same.  The 
radioactivity  is  very  great,  the  emanation  produced  from  a  few  mg. 
being  equal  to  that,  given  by  500,000  times  the  mass  of  thorium.  The 
author  hence  considers  it  very  probable  that  the  radioactive  power  of 
thorium  is  to  be  attributed  to  small  quantities  of  this  element,  radio¬ 
thorium,  and  suggests  the  following  series:  (1)  inactive  thorium,  (2) 
radiothorium,  (3)  thorium  X,  (4)  emanation,  (5)  thorium  A,  (6) 
thorium  B,  (7)  (?),  (8)  helium  (see  also  following  abstract). 

L.  M.  J. 

A  New  Radioactive  Element  which  gives  rise  to  the 
Thorium  Emanation.  Oskar  Hahn  ( Ber .,  1905,  38,  3371 — 3375). — 
A  continuation  of  experiments  described  previously  (Abstr.,  1905,  ii, 
432 ;  compare  also  preceding  abstract).  Details  are  given  of  the 
isolation  of  10*9  mg.  of  an  intensely  active  substance,  radio¬ 
thorium,  which  produces  700,000  times  as  much  thorium  emanation 
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per  unit  of  time  as  is  produced  by  thorium  itself.  Radiothorium 
is  certainly  not  identical  with  thorium  X,  because  it  has  a  nearly 
constant  radioactivity ;  it  is  also  apparently  chemically  distinct 
from  thorium  itself.  But  its  emanation  is  identical  with  the 
thorium  emanation,  A  having  the  value  1*3  TO  “2,  and  the  half  value 
being  reached  after  53*3  seconds  ;  the  emanation  is  apparently  a  gas 
less  dense  than  air,  as  it  rises  when  produced.  Radiothorium 
behaves  like  thorium  in  ceasing  temporarily  to  give  off  its  emanation 
when  heated.  It  appears  probable  that  radiothorium  is  the  active 
constituent  of  ordinary  thorium,  being  related  to  the  latter  in  the 
same  way  as  radium  is  related  to  uranium.  W.  A.  D. 

Thorium  X  and  the  Induced  Thorioactivity,  F.  von  Leech 
( Monatsh.y  1905,  26,  899 — -929). — The  induced  thorioactivity,  but  not 
thorium  X,  is  precipitated  from  the  hydrochloric  acid  solution  of 
thorium  X  by  magnesium,  iron,  zinc,  amalgamated  zinc,  nickel,  lead, 
copper,  or  aluminium.  The  induced  thorioactivity,  sometimes  along 
with  traces  of  thorium  X,  is  precipitated  on  electrolysis  of  acid 
thorium  X  solutions ;  but  thorium  X  is  precipitated  along  with  metals 
from  alkaline  solutions.  Precipitates,  the  activity  of  which  diminishes 
to  half  of  the  initial  value  in  more  than  1  and  less  than  10*6  hours, 
contain  thorium  B  and  thorium  A,  the  activities  of  which  decav  to 
half- value  in  1  and  10*6  hours  respectively.  The  amount  of  thorium  B 
in  a  solution  of  induced  thorioactivity  is  proportional  to  the  amount 
of  thorium  A ;  whilst  in  a  thorium  X  solution  the  amounts  of 
thorium  A  and  thorium  B  present  are  proportional  to  thorium  X. 

G.  Y. 

Deflection  of  a-Rays  from  Radium  and  Polonium.  A.  Stanley 
Mackenzie  (Phil.  Mag.,  1905,  [vi],  10,  538 — 548.  Compare  Ruther¬ 
ford,  Abstr.,  1903,  ii,  256). — The  deviations  of  a  beam  of  a-rays  in  a 
magnetic  and  an  electrostatic  field  have  been  measured.  The  beam  of 
rays,  after  passing  through  two  slits  at  one  end  of  an  exhausted 
vessel,  traversed  the  field  of  force  and  was  received  at  the  opposite 
end  on  a  glass  plate  coated  on  the  inside  with  a  thin  layer  of 
powdered  zinc  sulphide.  The  position  of  the  incident  beam  was 
determined  by  placing  a  photographic  plate  in  close  contact  with  the 
outer  side  of  this  screen. 

On  account  of  the  heterogeneous  character  of  the  a-rays  from 
radium,  considerable  dispersion  takes  place  in  a  magnetic  field. 

If  m,  e,  and  v  denote  respectively  the  mass,  charge,  and  velocity  of 
the  a-particles,  the  mean  value  obtained  for  mv/e  for  the  middle  line 
of  the  spectrum  is  3*0  x  105  C.G.S.  electromagnetic  units. 

The  observed  electrostatic  dispersion  was  considerably  smaller  than 
the  electromagnetic,  and  the  mean  value  of  mv^/e  for  the  middle  rays  is 
4*11  x  1014.  From  these  numbers,  v  (for  the  mean  ray)  =  1*37  x  109  cm. 
per  second,  and  m/e  =  4*6xl03  electromagnetic  units.  Allowing  for 
the  absorption  by  the  mica  plate  separating  the  radium  preparation 
from  the  slit  tube,  the  velocities  of  the  slowest,  average,  and  fastest 
rays  are  1*18,  1*45,  and  1*74  x  109  cm.  per  second.  Assuming  that 
the  charge  on  the  a-particle  is  the  same  as  that  carried  by  the 
hydrogen  atom,  it  follows  that  the  mass  of  the  former  is  2*2  times 
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that  of  the  latter  and  this  suggests  that  the  a-particle  is  a  hydrogen 
molecule. 

From  measurements  of  the  deflexion  of  the  a-rays  from  polonium 
which  exhibit  no  appreciable  dispersion,  the  value  of  mvje  —  3*30  x  105. 
Assuming  mje  is  the  same  as  for  the  radium  a-particles,  it  follows  that 
the  velocity  of  the  particles  from  polonium  is  greater  than  that  of  the 
average  a-particles  from  radium.  H.  M.  D. 

a-Particles  of  Radium.  W.  H.  Bragg  (Phil.  Mag.,  1905,  [vi], 
10,  600 — 602.  Compare  Bragg  and  Kleeman,  this  vol.,  ii,  5  ;  Ruther¬ 
ford,  ibid.,  495). — The  view  expressed  in  a  previous  paper,  that  the 
whole  of  the  energy  of  the  a-particles  is  spent  before  they  cease  to 
ionise,  is  corrected.  Rutherford's  experiments  on  radium-C  indicate 
that  only  a  portion  of  the  energy  is  used  up  before  this  condition  is 
reached.  The  particles,  however,  lose  the  power  of  ionisation  at 
exactly  the  same  speed  in  all  gases.  This  is  the  only  possible 
conclusion  to  be  drawn  from  experiments  on  mixtures  of  gases. 
The  data  obtained  in  experiments  on  the  amount  of  ionisation  at 
different  distances  from  the  source  of  the  a-particles  indicate  that  the 
ionisation  varies  inversely  as  the  square  of  the  velocity  of  the 
particles.  H.  M.  D. 

Emission  of  Negative  Corpuscles  by  the  Alkali  Metals. 

Joseph  J.  Thomson  (Phil.  Mag.,  1905,  [vi],  lO,  584 — 590). — It  has 
been  found  that  the  alkali  metals  emit  negative  corpuscles  even  when 
all  external  light  is  excluded.  An  evacuated  vessel  containing  rubid¬ 
ium  or  an  alloy  of  sodium  and  potassium  and  a  well-insulated  gold-leaf 
electroscope  is  enclosed  in  a  light-tight  box.  The  divergence  of  the 
leaves  is  measured  by  means  of  a  reading  microscope,  passing  through 
the  side  of  the  box,  the  leaves  being  momentarily  illuminated  by  a 
faint  light  transmitted  through  a  red  glass  window.  During  the 
intervals  of  illumination,  the  leak  of  the  instrument  is  much  greater 
than  in  the  dark,  but  this  part  of  the  leak  can  easily  be  separated 
from  the  slower  leakage  taking  place  in  the  dark.  When  the  gold 
leaves  are  charged  with  negative  instead  of  positive  electricity,  there 
is  no  perceptible  leak  and  the  positive  leak  is  also  stopped  by  a 
transverse  magnetic  field.  Traces  of  hydrogen  produce  a  very  large 
temporary  increase  in  the  rate  of  leakage  ;  the  emission  of  corpuscles 
is  therefore  greatly  increased  during  the  absorption  of  hydrogen  by 
the  alkali  metals.  No  evidence  of  the  emission  of  corpuscles  is 
obtained  from  lead,  silver,  or  mercury.  When  sodium  is  converted 
into  vapour  in  an  exhausted  vessel  containing  two  glass  tubes  down 
which  run  wires  having  a  difference  of  potential  of  600  volts,  deposi¬ 
tion  of  the  sodium  takes  place  almost  entirely  on  the  tube  containing 
the  negative  wire,  indicating  that  the  sodium  atoms  are  positively 
charged.  The  author  supposes  that  most  substances  emit  corpuscles 
under  certain  conditions  and  that  the  energy  of  these  is  derived  from 
the  atoms  of  the  corpuscle-emitting  substances.  In  the  interior  of  a 
substance,  the  energy  of  the  corpuscles  is  ultimately  transformed  into 
heat  energy,  and  this  should  cause  the  interior  of  a  mass  of  a  substance 
to  be  hotter  than  the  surface,  the  difference  of  temperature  depending 
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on  the  amount  of  energy  transformed,  the  size  of  the  body,  and  its 
thermal  conductivity.  For  a  body  of  the  size  of  the  earth  having  a 
conductivity  equal  to  0*01,  the  value  of  this  difference  would  be  3000° 
if  the  amount  of  atomic  energy  thus  transformed  into  heat  per  cubic 
centimetre  in  100  million  years  is  approximately  equal  to  the  heat 
required  to  raise  the  temperature  of  1  gram  of  water  bv  1*5°. 

H.  M.  D. 

Method  of  Transmission  of  the  Excited  Activity  of  Radium 
to  the  Cathode.  Walter  Makower  (Phil.  Mag.,  1905,  [vi],  10, 
526 — 532.  Compare  Rutherford,  1900,  ii,  352). — The  dependence  of 
the  amount  of  excited  activity  deposited  in  a  given  time  on  a  negatively- 
charged  rod  exposed  to  a  constant  quantity  of  emanation  on  the  pressure 
of  the  surrounding  gas  has  been  investigated.  The  deposited  activity  is 
independent  of  the  difference  of  potential  between  the  electrodes  over  a 
considerable  range.  At  low  pressures,  the  activity  acquired  diminishes 
as  the  pressure  is  decreased  and  varies  with  the  distance  between  the 
electrodes.  As  this  distance  increases,  the  values  of  the  pressure  at 
which  a  diminution  in  the  amount  of  deposited  activity  is  observable 
become  smaller.  The  experiments  indicate  that,  at  low  pressures,  the 
excited  activity  produced  from  radium  emanation  contained  in  a 
closed  vessel  is  not  confined  to  the  cathode,  but  is  distributed  over  the 
walls  of  the  vessel  and  appears  both  on  the  anode  and  cathode  even 
in  a  strong  electric  field.  It  is  supposed  that  the  excited  activity  at 
the  moment  of  its  production  is  unchanged,  and  that  the  collision  of 
the  particles  with  gas  molecules  results,  in  a  certain  percentage  of 
cases,  in  the  expulsion  of  electrons,  leaving  the  excited  activity  posi¬ 
tively  charged.  In  accordance  with  this  hypothesis,  it  is  found  that 
the  activity  deposited  by  a  given  quantity  of  emanation  in  a  given 
time  is  not  increased  when  the  number  of  ions  present  in  the  contain¬ 
ing  vessel  is  increased  by  external  means.  H.  M.  D. 

Method  of  Transmission  of  the  Excited  Activity  of  Radium 
to  the  Cathode.  W.  H.  Jackson  (Phil.  Mag.,  1905,  [vi],  10, 
532 — 537). — It  is  shown  that  the  deviations  of  the  experimental 
results  contained  in  the  preceding'  paper  from  those  required  by  the 
theory  that  the  molecules  of  excited  activity  are  initially  uncharged, 
but  become  so  in  consequence  of  the  collision  with  gas  molecules,  are 
actually  less  than  the  errors  of  observation.  H.  M.  D. 

Electrification  produced  by  Radium  Rays.  Augusto  Righi 
(A uovo  Cim .,  1905,  [v],  lO,  13 — 17). — The  method  of  working 
adopted  by  the  author  consisted  in  charging  a  disc  of  the  substance 
under  examination  at  a  feeble  positive  potential,  for  example,  +0*4 
volt,  subjecting  it  to  the  action  of  /?-rays  from  0*015  gram  radium 
bromide,  and  measuring  the  time  required  for  the  disc  to  assume  a 
potential  of  —0*4  volt.  The  general  result  arrived  at  is  that  the 
variation  of  potential  per  unit  of  time  decreases  as  the  atomic  weight 
of  the  element  of  which  the  disc  is  made  increases.  When  the 
substance  is  in  the  form  of  very  thin  leaves,  the  charge  acquired  by  it 
is  virtually  zero.  Hence  such  thin  leaves  can  be  employed  for  pre- 
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paring  a  conducting  coating  for  measuring  the  charges  acquired  by 
dielectrics  on  which  radium  rays  impinge.  T.  H.  P. 

Diminution  of  Resistance  produced  in  Bad  Conductors  by 
Radium  Rays.  Augusto  Righi  (Atti  R.  Accad.  Lincei ,  1905,  [v], 
14,  ii,  207 — 214). — Under  the  influence  of  the  /?-rays  from  radium 
bromide,  the  resistance  of  light  petroleum,  oil  of  turpentine,  carbon 
disulphide,  benzene,  or  olive  oil  is  considerably  diminished  ;  with  light 
petroleum,  the  resistance  is  only  one-sixth  of  its  normal  value.  The 
effects  obtained  with  solid  dielectrics  were  small  and  uncertain.  The 
apparatus  used  by  the  author  is  described.  T.  H.  P. 

Increase  of  the  Conductivity  of  Water  by  Radium  Emana¬ 
tions.  Ugo  Grassi  (Atti  R.  Accad.  Lincei ,  1905,  [v],  14,  ii, 
281 — 284). — The  water  employed  by  the  author  was  mixed  with 
sulphuric  acid  and  potassium  permanganate  and  distilled  through 
a  tin  condenser  into  a  Jena  glass  vessel  fitted  with  smooth  platinum 
electrodes,  by  means  of  which  the  conductivity  measurements  were 
made.  Hydrogen,  charged  with  emanations  from  0*002  gram  of 
radium  bromide,  was  passed  through  the  water.  In  this  way,  the 
conductivity  was  lowered  in  three  days  to  about  one-third  of  its 
initial  value — from  3*4 — 3 '5  x  10“  7  to  about  1  x  10“ 7  reciprocal  ohms  at 
about  23°  ;  the  latter  value  remained  unchanged  on  further  passage  of 
the  charged  hydrogen.  After  the  current  of  hydrogen  was  stopped, 
the  conductivity  of  the  water  increased  rapidly,  but  the  amount  of  the 
increase  was  not  constant  and  seemed  to  depend  on  the  time  during 
which  the  hydrogen  remained  in  contact  with  the  radium  before 
being  passed  into  the  water.  T.  H.  P. 

Measurement  of  Potentials  in  Iodine  Vapour.  W.  Matthies 
(Sitzungsber.  phys .  med.  Soc.  Erlangen ,  1905,  37  ;  reprint). — When  a 
discharge  passes  through  iodine  vapour  at  low  pressures  in  a  Geissler 
tube,  a  beautiful  orange-yellow  luminescence  is  observed  at  the 
cathode.  This  light  gives  a  continuous  spectrum  extending  from 
red  to  green.  The  normal  fall  of  potential  at  a  platinum  cathode  in 
iodine  vapour  is  377  volts;  this  value  is  independent  of  pressure  and 
of  current  strength.  The  fall  of  potential  at  the  anode  varies  with 
the  pressure  and  the  current  strength  ;  the  lowest  value  observed  was 
66*6  volts.  J.  C.  P. 

Elimination  of  the  Diffusion  Potential  between  Two  Dilute 
Aqueous  Solutions  by  the  Insertion  of  a  Concentrated  Solu¬ 
tion  of  Potassium  Chloride.  Niels  Bjerrum  (Zeit.  physikal. 
Chem.j  1905,  53,  428 — 440). — The  author’s  experiments  show  that  the 
use  of  a  concentrated  potassium  chloride  solution  for  the  purpose  stated 
in  the  title  gives  very  satisfactory  results.  A  formula  is  deduced  for 
the  diffusion  potential  between  a  concentrated  potassium  chloride 
solution  and  a  dilute  solution  of  a  strongly  dissociated  binary  electro¬ 
lyte.  J.  C.  P. 
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Electrical  Conductivity  of  Selenium.  Maurice  Coste  ( Compt . 
rend.,  1905,  141,  715 — 717). — The  usual  method  of  converting  the 
non-conducting  vitreous  form  of  selenium  into  the  conducting  metallic 
variety  by  fusing  the  vitreous  form  between  two  metallic  plates  and 
allowing  it  to  cool  slowly  (compare  Marc,  Abstr.,  1903,  ii,  105)  is  not 
satisfactory,  since  selenium  combines  with  most  of  the  metals,  includ¬ 
ing  gold,  to  form  selenides  ;  if,  however,  the  metal  plates  are  replaced 
by  pure  carbon,  the  complications  due  to  the  presence  of  the  selenides 
are  obviated.  The  conversion  of  vitreous  silicon  into  the  metallic 
variety  is  accompanied  by  a  change  in  structure,  the  substance 
becoming  more  porous  and  not  exhibiting  a  constant  electrical  resist¬ 
ance  until  after  the  lapse  of  some  hours  ;  thus,  the  resistance  of  a  rod 
of  selenium  having  the  dimensions  90  mm.  x  1mm.  x  0’5  mm.  was 
44,000  ohms  immediately  after  conversion,  60,000  ohms  after  one  hour, 
63,500  ohms  after  two  hours,  78,000  after  twenty-four  hours,  and 
constant  at  86,000  ohms  after  forty-eight  hours.  M.  A.  W. 

Temperature-coefficients  of  Conductivity  in  Aqueous 
Solutions  and  the  Effect  of  Temperature  on  Dissociation. 

Harry  C.  Jones  and  Augustus  P.  West  ( Amer .  Chem.  J 1905,  34, 
357 — 422). — A  resume  is  given  of  previous  work  on  this  subject. 

A  study  has  been  made  of  the  effect  of  temperature  on  dissociation 
between  0°  and  35° ;  the  temperature-coefficients  of  conductivity, 
expressed  in  percentage  of  conductivity  units,  have  been  calculated  by 
means  of  the  Kohlrausch  formula,  and  the  influence  of  temperature 
on  these  coefficients  has  been  investigated. 

The  conductivity  of  aqueous  solutions  of  the  following  substances 
at  various  concentrations  and  at  temperatures  between  0°  and  35° 
has  been  determined.  Ammonium  chloride  and  bromide ;  sodium  brom¬ 
ide,  iodide,  carbonate,  and  acetate ;  potassium  chloride,  bromide, 
iodide,  nitrate,  sulphate,  carbonate,  and  ferrocyanide ;  potassium 
hydrogen  sulphate  ;  calcium  chloride  and  bromide ;  strontium  bromide; 
barium  chloride ;  magnesium  chloride ;  zinc  sulphate ;  manganese 
chloride  and  nitrate  ;  cobalt  chloride  and  nitrate  ;  nickel  chloride  and 
nitrate;  copper  chloride  and  nitrate;  hydrochloric,  nitric,  sulphuric, 
and  oxalic  acids. 

The  results  are  given  in  tabular  form,  and  include  the  molecular 
conductivities,  comparison  of  these  values  with  those  obtained  by  other 
observers,  the  temperature-coefficients  in  conductivity  units,  the  tem¬ 
perature-coefficients  per  cent.,  and  the  percentage,  dissociation.  It  is 
found  that  in  all  cases  there  is  a  large  increase  in  conductivity  due 
to  increased  ionic  mobility,  and  that  the  percentage  dissociation  and 
the  percentage  temperature-coefficients  of  conductivity  decrease  as  the 
temperature  rises  from  0°  to  35°.  The  effect  of  temperature  on  the 
temperature-coefficients  of  conductivity,  expressed  in  conductivity 
units,  is  different  in  the  case  of  salts  from  that  in  the  case  of  acids  ; 
with  salts,  they  increase  with  rise  of  temperature,  whilst  with  acids 
they  decrease* 

These  results  are  shown  to  be  in  harmony  with  the  observation  of 
Ramsay  and  Shields  (Trans.,  1893,  63,  1089),  that  the  association  of 
water  becomes  less  as  the  temperature  is  raised,  and  with  the  hypo- 
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thesis  of  Dutoit  and  Aston  (Abstr.,  1897,  ii,  546),  which  states  that 
as  the  association  of  a  solvent  decreases,  its  dissociating  power  is 
diminished.  The  fact  that  the  dissociation  decreases  with  rise  of 
temperature  is  also  in  agreement  with  the  conclusions  to  be  drawn 
from  the  results  of  Vonwiller  {Phil.  Mag.,  1904,  [vi],  7,  655),  show¬ 
ing  a  decrease  in  the  dielectric  constant  of  water  with  rise  of  tempera¬ 
ture,  and  the  Thompson-Nernst  hypothesis  connecting  the  dissociating 
power  of  a  solvent  with  its  dielectric  constant.  The  temperature  - 
coefficients  of  conductivity,  expressed  in  percentage  of  conductivity 
units,  decrease  with  rise  of  temperature,  and  this  fact  is  in  accordance 
with  the  maximum  in  the  conductivity-temperature  curve  of  an  elec¬ 
trolyte  as  pointed  out  by  Bousfield  and  Lowry  (Abstr.,  1903,  ii,  52). 

E.  G. 

Electrolytic  Dissolution  of  Platinum.  Kudolf  Buer  {Zeit. 
Elektrochem 1905,  11,  661 — 681). — A  platinum  anode  immersed  in  a 
solution  of  sulphurous  acid  or  ferrous  sulphate  in  50  Or  66  per  cent* 
sulphuric  acid  is  dissolved  slowly  by  an  intermittent  current.  The  cur¬ 
rent  must  be  strong  enough  and  must  pass  for  a  sufficient  length  of  time 
to  impart  a  suitable  anodic  potential  to  the  platinum  ;  the  interruption 
must  be  long  enough  to  permit  the  reducing  agents  to  diminish  this 
potential  below  a  certain  point.  Under  similar  conditions,  a  platinum 
cathode  is  dissolved  in  presence  of  a  strong  oxidising  agent  such  as 
persulphuric  or  chromic  acid.  Alternate  cathodic  and  anodic  polarisa¬ 
tion  gives  the  same  result.  Measurements  of  the  polarisation  show 
that  the  anodic  potential  of  at  least  —  P20  volts  (compared  with  a 
hydrogen  electrode  in  sulphuric  acid  of  the  same  strength)  is  required 
to  give  any  dissolution  of  the  platinum  and  that  the  dissolution  in¬ 
creases  as  the  potential  increases ;  the  alternate  cathodic  potential  of 
—  0*7  volt  gives  the  maximum  dissolution.  If  the  cathodic  polarisa¬ 
tion  is  pushed  so  far  that  the  potential  0  is  reached  and  hydrogen 
begins  to  be  evolved,  no  platinum  is  dissolved. 

A  very  careful  repetition  of  the  experiments  of  Brochet  and  Petit 
(this  vol.,  ii,  673)  showed  that  no  dissolution  whatever  occurs  with 
the  current  from  an  aluminium  rectifier. 

The  whole  of  the  results  are  readily  explained  by  assuming  the 
formation  of  a  layer  of  platinum  peroxide  (Abstr.,  1903,  ii,  407). 
From  the  quantity  of  platinum  dissolved  by  alternate  anodic  and 
cathodic  polarisation,  it  is  shown  that  the  thickness  of  the  layer  of 
oxide  is  at  least  0*09  x  10-6  mm.,  which  is  less  than  the  diameter  of  a 
molecule.  T.  E. 

Electromotive  Behaviour  of  Dilute  Amalgams.  J.  F.  Spencer 
{Zeit.  Elektrochem.,  1905,  11,  681 — 684). — Amalgams  of  zinc, 

cadmium,  lead,  thallium,  and  copper  are  prepared  by  electrolysis,  and 
measurements  of  the  E.M.F.  between  the  amalgam  and  the  pure 
metal  in  a  normal  solution  of  a  metallic  salt  are  made.  The  differences 
between  the  potentials  of  the  amalgams  can  be  calculated  fairly  well 
by  means  of  Nernst’s  formula,  assuming  the  molecule  of  the  metal 
dissolved  in  the  mercury  to  contain  two  atoms,  except  in  the  case  of 
thallium,  'which  is  monatomic.  Some  of  the  amalgams  of  zinc  and 
copper  are  less  noble  than  the  pure  metals,  T.  E. 
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Electromotive  Behaviour  of  Molybdenum  and  its  Analogies 
with  that  of  Chromium.  Luigi  Marino  ( Gazzetta ,  1905,  35,  ii, 
193 — 224). — Although  molybdenum,  like  chromium,  is  capable  of 
functioning  as  a  bi-,  ter-,  or  sexa-valent  element,  electrochemically  it 
exists  only  in  one  degree  of  combination — the  sexavalent.  Molyb¬ 
denum  can,  under  widely  varying  conditions,  occur  in  two  different 
states,  namely,  active  and  passive.  With  these  two  states  correspond 
two  definite  values  of  the  E.M.F. ,  and  between  these  values  lie  an  in¬ 
definite  number  of  others  answering  to  the  infinite  number  of  con¬ 
ditions  of  the  surface  of  the  metal ;  the  same  has  been  shown  by 
Hittorf  to  hold  for  chromium. 

The  metal  is  active  when  in  contact  with  strongly  oxidising  solu¬ 
tions,  such  as  those  of  chlorine,  bromine,  nitric  acid,  or  chloric  acid,  at 
the  ordinary  temperature  ;  further,  it  is  active  in  solutions  of  highly 
oxygenated  salts,  but  only  at  temperatures  rising  with  the  dilution, 
and  also  in  concentrated  solutions  of  certain  other  acids  only  capable 
of  dissolving  it  at  their  boiling  points,  the  E.M.F.  being  here  identical 
with  that  exhibited  in  solutions  able  to  dissolve  it  readily. 

The  inactive  condition  of  the  metal  is  only  possible  for  certain 
values  of  the  current  density,  a  fact  which  indicates  the  great 
influence  of  the  latter  magnitude  on  the  surface  of  the  metal.  This 
influence  is  shown  most  distinctly  in  solutions  of  substances  rich  in 
oxygen,  such  as  nitric  acid  and  nitrates. 

Neglecting  the  slight  influences  exerted  by  different  electrolytes, 
the  highest  value  of  the  E.M.F.  after  the  metal  has  acted  for  some 
seconds  as  a  cathode  is  1*50  volts  for  the  active  condition  and  0’20 
volt  for  the  passive  condition.  The  inactive  state  of  the  metal  is 
unstable  and,  as  soon  as  its  cause  is  removed,  reverts  to  the  active 
condition,  the  change  proceeding  more  rapidly  than  with  chromium. 

The  behaviour  of  molybdenum  lends  support  to  Hittorf’ s  idea,  that 
a  class  of  substances  may  exist  the  chemical  energy  of  which  is  not 
transformable  into  electrical  energy.  T.  H.  P. 

Cathode  Potentials  necessary  for  the  Electrolytic  De¬ 
position  of  Certain  Metals  from  Solutions  of  their  Sulphates. 

Giulio  Coffetti  and  Fritz  Foerster  ( Ber 1905,  38,  2934 — 2944. 
Compare  Kiister,  Abstr.,  1901,  ii,  555). — The  authors  have  determined 
the  cathode  potentials  necessary  for  the  electrolytic  deposition  of 
copper,  cadmium,  zinc,  cobalt,  nickel,  and  iron  from  Dormal 
solutions  of  their  sulphates,  using  different  current  densities,  a 
platinum  cathode,  and  an  anode  of  the  metal  in  question,  at  20°.  The 
E.M.F \  was  measured  against  an  A/10  calomel  electrode,  the  potential 
of  which,  th—  —0'336  volt.  As  cadmium  is  deposited  irregularly 
from  the  solution  of  its  sulphate,  10  per  cent,  of  hydrofluosilicic  acid 
was  added  to  the  electrolyte. 

Hydrogen  is  evolved  on  electrolysis  of  very  slightly  acid  solutions  of 
iron,  nickel,  and  cobalt  sulphates  ;  in  these  cases,  the  amount  of  metal 
deposited  is  given  as  a  percentage  of  the  current  employed. 

The  variation  of  the  cathode  potential  with  the  current  density  is 
shown  by  a  series  of  tables  and  curves.  The  potentials  necessary 
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form  an  ascending  series,  copper,  cadmium,  cobalt,  nickel,  iron,  and 
zinc. 

The  results  for  nickel  and  iron  agree  with  the  values  given  by 
Muthman  and  Fraunberger  for  the  difference  of  potential  of  these 
metals  (> Sitzungsber .,  Bayer ,  Akad.  Wise 1904,  34,  201).  G.  Y. 

Rate  of  Recombination  and  the  Size  of  Gaseous  Ions. 

Joseph  J.  Thomson  ( Proc .  Camb.  Phil.  Soc .,  1905,  13,  170 — 173). — * 
If  two  oppositely  charged  ions  start  from  rest,  their  attraction  will 
cause  them  to  form  one  system,  and  they  will  cease  to  act  as  ions. 
If,  however,  the  kinetic  energy  T  of  the  ions  is  greater  than  e2jr ,  where 
e  is  charge  on  the  ions  and  r  their  distance,  they  will  again  separate, 
and  hence  for  recombination  the  ions  must  approach  to  a  distance 
r<e2/7T,  and  as  T  is  dependent  solely  on  temperature,  this  limiting 
distance  is  the  same  for  all  ions,  and  the  value  is  calculated  as 
1*4  x  10  ~6  cm.  From  this  value  and  that  of  the  average  distance 
between  ions,  the  author  calculates  the  value  for  the  number  of  recom¬ 
binations  per  second  as  nirrW  (where  n  is  the  number  of  ions)  per 
unit  volume.  This  equated  to  an2,  where  a  is  the  coefficient  of 
recombination,  leads  to  a  =  l*5xl0“6  if  the  ions  have  the  same  mass 
as  the  molecules.  This  value,  although  of  the  same  order,  is  slightly 
higher  than  the  value  obtained  otherwise,  so  that  the  mass  of  the  ion  is 
somewhat  greater  than  that  of  the  molecule.  In  strong  electric  fields, 
it  is  clear  that  a  will  decrease  considerably.  The  attraction  of  ions  for 
uncharged  molecules  is  next  considered,  and  it  is  shown  that  in 
general  the  charged  molecule  will  recombine  and  form  a  complex  ion, 
but  that  this  process  of  aggregation  will  be  limited,  and  will  stop  at 
an  earlier  stage  at  high  temperatures  than  at  low  ones.  L.  M.  J. 

Faraday’s  Law  in  Reference  to  the  Glow  Discharge  in 
Gases.  Clarence  A.  Skinner  ( Chem .  Centr.,  1905,  ii,  1215  ;  from 
Physikal.  Zeit .,  6,  610 — 614). — In  the  apparatus  used  for  the  experi¬ 
ments  on  the  glow  discharge  in  gases,  the  anode  was  made  of  the 
sodium-potassium  alloy  FTaK  ;  the  cathodes  of  various  metals  were 
used,  and  could  be  changed  without  being  exposed  to  the  atmosphere. 
When  the  tube  was  filled  with  helium,  the  pressure,  measured  by  a 
Macleod  manometer,  was  found  to  increase  regularly  owing  to  the 
liberation  of  hydrogen  from  the  cathode.  The  quantity  of  hydrogen 
formed  wTas  at  first  in  accordance  with  Faraday’s  law,  but  decreased 
after  a  time.  Aluminium,  bismuth,  cadmium,  copper,  gold,  lead, 
magnesium,  nickel,  platinum,  silver,  steel,  tin,  and  zinc  were  found 
to  behave  in  practically  the  same  way.  When  the  tube  was  filled 
with  mercury  which  had  been  distilled  in  a  vacuum  and  had  not  been 
exposed  to  the  air,  no  hydrogen  was  evolved.  Since,  when  the  tube 
contained  hydrogen,  the  pressure  remained  constant,  the  anode  must 
have  absorbed  the  gas  as  rapidly  as  it  was  evolved,  but  after  satura¬ 
tion  of  the  anode  the  pressure  began  to  rise  slowly.  Zinc  which  had 
been  distilled  in  a  vacuum  and  exposed  to  air  did  not  cause  any 
decrease  in  the  quantity  of  gas  liberated  ;  hydrogen  was  first  formed 
and  then  nitrogen,  and  if  air  was  allowed  to  enter  the  tube  the 
evolution  of  gas  again  increased.  When  carbon  electrodes  were  used 
and  the  tubes  were  freshly  filled  with  helium,  nitrogen  was  con- 
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tinuously  liberated,  together  with  a  small  quantity  of  hydrogen,  and 
the  quantities  were  approximately  in  accordance  with  Faraday’s  law. 
By  allowing  the  apparatus  to  remain  at  rest,  the  electrodes  recovered 
their  former  condition  by  a  process  of  diffusion  from  the  interior  to 
the  surface.  When  the  tube  was  filled  with  nitrogen,  the  absorption 
of  the  gas  by  a  carbon  electrode  was  found  to  follow  Faraday’s  law. 
In  the  phenomenon  of  glow  discharge  in  gases,  therefore,  the  current  is 
carried  from  the  commencement  by  means  of  the  atoms  of  the  gases. 

E.  W.  W. 

Mercury  Arc  Lamp  in  Vessels  of  Fused  Silica.  Ernst 
Haagn  ( Ghem .  Centr 1905,  ii,  803;  from  J.  Gasbel.y  48,  613 — 614). 
— The  properties  of  fused  silica  render  it  more  suitable  for  the  con¬ 
struction  of  mercury  lamps  than  ordinary  glass.  The  intense  light 
emitted  by  the  lamp  has  an  unpleasant  colour,  and  affects  the  skin 
like  a  frost-bite  ;  it  is  rich  in  ultra-violet  rays,  which  are  transmitted 
more  perfectly  by  silica  than  by  glass.  The  spectrum  consists  of  a 
few  lines,  and  the  red  portion  is  totally  absent.  The  oxygen  of  the 
air  surrounding  the  lamp  becomes  ozonised.  The  use  of  amalgams 
offers  no  advantage.  The  light  depends  on  the  vaporisation  of  the 
metals,  the  lamp  becoming  filled  with  the  vapour  of  those  metals 
which  have  the  lowest  vapour  tensions,  whilst  the  less  volatile  remain 
at  the  electrodes.  The  arc  behaves  like  a  free  conductor  carrying  a 
current,  and  is  affected  by  a  magnet,  placing  itself  in  a  position  which 
is  perpendicular  to  the  lines  of  force.  Hall’s  phenomenon  may  be 
demonstrated  more  readily  by  means  of  the  lamp  than  by  any  other 
method.  If  the  lamp  is  cooled  by  water,  the  light  becomes  consider¬ 
ably  richer  in  ultra-violet  rays.  E.  W.  W. 

New  Type  of  Electric  Furnace,  with  a  Redetermination 
of  the  Melting  Point  of  Platinum.  John  A.  Harker  (Ptoc.  Roy. 
Soc.f  1905,  A,  76,  235 — 250). — The  essential  part  of  the  furnace  is  a 
tube  of  solid  electrolytically  conducting  material,  such  as  is  used  in 
the  Nernsb  lamp.  This  tube,  which  is  connected  through  a  regulating 
resistance  with  the  terminals  of  a  100 — 500  volt  circuit,  is  placed 
centrally  in  a  longer  tube  of  hard  porcelain  or  fire-clay,  the  space 
between  the  tubes  being  packed  with  pure  zirconia  powder.  The 
outer  tube  is  wound  round  with  nickel  wire,  which  is  connected  with 
an  appropriate  source  of  current,  and  acts  therefore  as  a  heating 
jacket.  It  was  found  that  the  control  of  the  temperature  in  the 
inner  tube  between  800°  and  2000°  was  so  good  that  well-defined 
melting  points  could  be  obtained  with  very  small  quantities  of 
substance.  Thus,  with  a  thermo-junction  of  bare  platinum  and 
platinum-rhodium  or  platinum-iridium,  very  concordant  values  were 
obtained  for  the  melting  point  of  the  platinum  which  formed  the 
junction.  Many  determinations  were  made,  and  the  melting  point  of 
platinum  is  found  to  be  1710°  ±5°,  a  value  considerably  lower 
than  the  numbers  previously  found  (for  example,  1780°;  see  Holborn 
and  Wien,  Abstr.,  1896,  ii,  87).  The  extrapolation  to  such  a  high 
temperature  of  the  formula  for  the  E.M.P.  is  justified  by  the  fact  that 
a  good  value  is  obtained  similarly  for  the  melting  point  of  nickel. 

J.  O.  P. 
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Magnetic  Qualities  of  Some  Alloys  not  containing  Iron. 
John  A.  Fleming  and  R.  A.  Hadfield  ( Proc .  Roy.  Soc.y  1905,  A, 
76,  271 — 283). — An  exact  study  of  the  magnetic  properties  of  two 
alloys  containing  copper,  aluminium,  and  manganese  has  been  made. 
The  first  alloy  contained  Mn,  22*42  per  cent.  ;  Cu,  60*49  per  cent ; 
Al,  11*65  per  cent.;  C,  1*5  per  cent.;  Si,  0*37  percent.;  Fe,  0*21 
per  cent.  ;  intermingled  slag  (mostly  MnO  and  Si02),  2 — 3  per  cent. 
The  approximate  composition  of  the  second  alloy  was  Mn,  18  per 
cent. ;  Cu,  68  per  cent.  ;  Al,  10  per  cent.  ;  Pb,  4  per  cent.  These 
alloys  have  poor  mechanical  properties,  are  brittle,  and  cannot  be 
forged. 

The  first  alloy  exhibits  magnetic  properties  analogous  to  those  of  a 
feebly  ferromagnetic  material.  It  exhibits  the  phenomena  of  magnetic 
hysteresis  and  of  magnetic  retentivity  and  coercivity.  It  is  not 
merely  magnetic,  but  can  be  permanently  magnetised.  The  magnetic 
qualities  of  the  second  alloy  are  generally  similar  to  those  of  the  first 
alloy.  These  results  lead  the  authors  to  conclude  that  the  magnetic 
properties  of  these  alloys  must  be  based  on  a  similarity  of  molecular 
structure  with  the  familiar  ferromagnetic  metals.  These  metals  are 
probably  composed  of  molecular  groups  which  are  permanently 
magnetic ;  the  process  of  producing  or  changing  the  evident  magnetisa¬ 
tion  of  a  mass  of  these  metals  would  then  consist  in  arranging  or 
disturbing  the  positions  of  these  molecular  magnets.  The  alloys 
examined  by  the  authors  are  instances  of  fairly  strong  ferromagnetism 
produced  by  mixing  non-magnetic  metals,  and  hence  it  follows  that 
ferromagnetism  per  se  is  not  a  property  of  the  chemical  atom,  but  of 
certain  molecular  groupings.  If  this  is  so,  it  may  be  possible  to 
prepare  alloys  which  are  more  strongly  magnetic  than  iron  itself. 

J.  C.  P. 

The  Thermo-electric  Junction  as  a  means  of  determining  the 
Lowest  Temperatures.  Sir  James  Dewar  (Proc.  Roy.  Soc.y  1905,  A , 
76,  316 — 325). — A  German  silver-platinum  thermocouple  is  found  to 
be  trustworthy  as  a  thermometric  agent  at  the  lowest  steady  tempera¬ 
ture  that  could  be  obtained.  According  to  the  indications  of  this 
instrument,  the  melting  point  of  hydrogen  is  15*7°  absolute,  and  a 
temperature  of  14*4°  absolute  can  be  reached  by  exhausting  solid 
hydrogen.  These  are  both  mean  values.  J.  O.  P. 

Relation  of  the  Specific  Heats  of  Crystalline  Substances 
to  Temperature.  Alex.  D.  Bogojawlenski  ( Chem .  Gentry  1905, 
ii,  945 — 947  ;  from  Schriften  Dorpater  Naturfor.  Ges .,  1904,  13, 
1 — 73).— The  specific  heats  of  ten  organic  compounds  which  had  been 
purified  by  crystallisation  from  different  solvents,  by  fractional  distilla¬ 
tion,  or  by  distillation  in  steam,  have  been  determined  at  different  tem¬ 
peratures  by  means  of  a  mercury  calorimeter.  The  specific  heats  of 
these  compounds,  with  the  exception  of  £>-dibromobenzene  and  to  some 
extent  naphthalene,  were  found  to  increase  considerably  with  rise 
of  temperature.  This  abnormal  behaviour  is  doubtless  due  to  the 
presence  of  impurities,  which  cause  the  softening  and  partial  liquefac¬ 
tion  of  these  substances  which  was  observed  to  take  place  at  tempera- 
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tures  below  their  melting  points.  This  hypothesis  was  confirmed  by 
the  results  obtained  when  the  specific  heats  were  determined  by  a 
“  reversed  ”  method  in  which  the  substance  at  the  ordinary  tempera¬ 
ture  was  introduced  into  a  heated  calorimeter.  For  absolutely  pure 
substances  such  a  method  should  give  higher  values  than  the  direct 
method,  and  this  was  found  to  be  the  case  for  />-dibromobenzene, 
naphthalene,  quartz,  topaz,  and  iron,  but  lower  values  were  obtained 
for  the  other  organic  compounds.  Tables  showing  the  specific  heats  of 
/>-dibromobenzene,  m-chloronitrobenzene,  benzil,  a-crotonic  acid,  phenyl- 
acetic  acid,  diphenylamine,  o-nitrophenol,  and  naphthalene  at  tempera¬ 
tures  above  0°,  and  of  benzene,  naphthalene,  and  ice  at  temperatures 
below  0°,  are  given  in  the  abstract.  The  specific  heat  of  pure  com¬ 
pounds  varies  only  slightly  with  temperature,  and  the  function 
appears  to  be  a  linear  one. 

Experiments  have  also  been  made  to  determine  the  specific  heats  and 
temperatures  of  solidification  of  mixtures  of  £>-dibromobenzene  and 
naphthalene,  sulphonal  and  benzil,  and  />-dibromobenzene  andp-bromo- 
toluene.  The  first  mixture  gives  the  simplest  curves  and  showed 
eutectic  points  at  47 *6°  and  80*4°.  The  specific  heats  of  the  mixture 
not  only  increase  rapidly  with  rise  of  temperature  at  temperatures  con¬ 
siderably  below  that  of  solidification,  but  also  show  a  sudden  increase 
at  a  constant  temperature.  At  this  temperature,  which  is  below  the 
eutectic  point,  the  specific  heats  of  all  the  mixtures  change  suddenly. 
The  remarkable  constancy  of  the  temperature  is  due  to  the  actual 
presence  of  the  eutectic  mixture,  the  sudden  rise  of  the  specific  heat  on 
further  heating  being  caused  by  the  melting  of  the  mixture.  Tho 
Regnault-Neumann  rule  for  the  specific  heat  of  mixtures  of  crystalline 
substances  holds  for  the  mixtures  quoted  up  to  temperatures  near  the 
eutectic  point,  and  at  temperatures  above  this  the  specific  heats  may 
be  represented  by  a  formula  into  which  the  heat  of  liquefaction 
enters. 

The  diagram  which  represents  the  relationship  of  temperatures  of 
solidification  to  composition  in  the  case  of  the  mixture  of  ^9-dibromo- 
benzene  and  jo-bromotoluene  is  given  in  the  abstract.  The  tempera¬ 
tures  of  solidification  of  all  the  mixtures  lie  above  the  melting  point  of 
jo-bromotoluene  (26*50°)  and  below  that  of  />-dibromobenzene  (87  *05°), 
and  these  compounds  therefore  form  solid  solutions  although  they  are 
not  isomorphousj  p-bromotoluene  crystallises  in  rhombic  and  jp-dibromo- 
benzene  in  monoclinic  crystals.  The  curves  intersect  at  36*6°,  which 
is  the  transformation  temperature  corresponding  with  the  change  of 
the  monoclinic  into  the  rhombic  crystals.  The  diagram  is  divided  by 
the  ordinates  of  this  point  into  two  portions,  of  which  one  embraces  iso- 
morphous  mixtures  of  />-bromotoluene  with  the  compound 

2CrH7Br,C6H4Br2, 

and  the  other  mixtures  of  j9-dibromo benzene  with  the  compound 
2CrH7Br,C6H4Br2.  The  eutectic  temperature  of  the  latter  mixtures 
appears  to  be  36*6°,  and  the  specific  heat  of  these  mixtures  increases 
suddenly  at  about  30°. 

From  the  results  of  the  experiments  described  above  and  the  con¬ 
sideration  of  Spring  and  Kapp’s  work  on  lead-tin  alloys,  it  is  shown 
that  the  relationships  of  physical  condition  to  temperature  and  com- 
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position  may  be  deduced  from  calorimetric  as  well  as  from  thermometric 
data.  From  the  character  and  position  of  the  points  of  change  of 
direction  of  the  curves  of  specific  heats  of  binary  mixtures,  eutectic 
mixtures  may  be  distinguished  from  mixtures  of  isomorphous  and 
isodimorphous  substances.  E.  W.  W. 

Studies  with  the  Liquid  Hydrogen  and  Air  Calorimeters. 
I.  Specific  Heats.  II.  Latent  Heats.  Sir  James  Dewar  (Proc. 
Roy.  Soc.j  1905,  A ,  76,  325 — 340). — With  the  aid  of  the  calorimeter 
previously  described,  the  author  has  determined  the  specific  heats  at 
low  temperatures  for  a  large  number  of  substances.  Diamond, 
graphite,  and  ice  are  dealt  with  in  greater  detail,  and  the  specific  heats 
for  these  substances  are  given  in  the  following  table  : 

+  18°  to  -78°.  -78°  to  -188°.  -188°  to  -252*5°. 


Diamond  .  0*0794°  0*0190°  0*0043° 

Graphite  .  0*1341  0*0599  0*0133 

Ice .  —  0*285  0*146 


Further,  the  specific  heat  of  ice  for  the  range  —  18°  to  -  78°  is  0*463. 

The  latent  heats  of  vaporisation  of  oxygen,  nitrogen,  hydrogen,  and 
air  at  their  respective  boiling  points  have  been  determined  by  measur¬ 
ing  the  gas  produced  on  introducing  a  known  weight  of  lead  into  the 
liquid.  The  mean  values  obtained  for  oxygen,  nitrogen,  and  hydrogen 
are  51*15,  50*4,  and  123*1  calories  respectively.  The  latent  heat  of 
vaporisation  of  air  requires  further  investigation.  J.  C.  P. 

Latent  Heat  of  Vaporisation  of  Carvacrol  and  Anethole. 
Wladimir  F.  Luginin  (J.  Chim.  phys.,  1905,  iii,  640—647). — The  values 
for  the  specific  heat  and  latent  heat  of  vaporisation  of  carvacrol  are  found 
to  be  0*5770  and  68*08  cal.  respectively.  The  boiling  point  being  237*97°, 
the  value  for  the  latent  heat  leads  to  a  Trouton  constant  of  about  20 
and  hence  indicates  the  absence  of  polymerisation.  The  corresponding 
values  in  the  case  of  anethole  are  0*5113,  71*5  cal.,  235*2°,  and  20*8, 
so  that  in  this  case  also  there  is  no  polymerisation.  L.  M.  J. 

Relative  Value  of  Calorimetric  Methods.  Julius  Thomsen 
(Zeit.  physikal.  Chem 1905,  53,  314 — 316.  Compare  this  vol., 
ii,  435,  571). — Polemical  in  reply  to  Berthelot  (this  vol.,  ii,  504). 

J.  C.  P. 

[Thermochemical  Studies.]  Julius  Thomsen  (J.  pr.  Chem.,  1905, 
[ii],  72,  341 — 342.  Compare  this  vol.,  ii,  231,  435,  571  ;  Lagerlof, 
Abstr.,  1904,  ii,  382,  605;  this  vol.,  ii,  76). — Polemical.  A  detailed 
reply  to  Lagerlof’s  objections  to  his  criticisms  (this  vol.,  ii,  677). 

G.  Y. 

Heats  of  Mixture  of  Acids.  Emil  Bose  (Chem.  Centr .,  1905,  ii, 
947 — 948;  from  Physikal .  Zeit.,  6,  548 — 553). — The  curves  which 
represent  the  relationship  between  the  heats  of  mixture  and  the 
percentage  composition  of  binary  mixtures  generally  show  a  distinct 
change  of  curvature.  If  the  percentage  of  water  or  other  independent 
variable  is  taken  as  ordinate,  the  first  portions  of  the  curves  are  almost 
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hyperbolic.  The  data  for  dilute  solutions,  however,  do  not  show  this 
relationship  (compare  von  Steinwehr,  Abstr.,  1901,  ii,  641).  Thomsen's 
data  may  be  represented  by  an  equation  :  y  =  ax  +  for2  +  cx2,  in  which  y 
is  a  function  of  the  percentage  of  one  of  the  compo cents  of  the  mixture. 
This  equation  holds  with  fair  accuracy  in  the  case  of  hydrochloric, 
hydrobromie,  hydriodic,  formic,  acetic,  phosphoric,  nitric,  and  sulphuric 
acids  j  the  halogen  acids  and  the  organic  acids  seldom  show  a  difference 
of  more  than  1  per  cent.  Whilst  the  formula  gives  better  results  for 
dilute  solutions  of  nitric  acid  than  Thomsen's  formula,  it  offers  no 
advantage  in  the  case  of  sulphuric  acid.  Formulae  for  the  molecular 
heat  of  mixture  and  molecular  heat  of  dilution  are  also  given  in  the 
original  paper,  and  the  peculiar  character  of  the  curves  which  represent 
the  relationships  of  heat-tone  to  percentage  of  water  for  solutions 
of  acetic  acid  and  formic  acid  is  also  referred  to.  E.  W.  W. 

Con  version  of  Organo-magnesium  Compounds  into  Grignard- 
Baeyer  Oxonium  Compounds  and  the  Thermochemical  In¬ 
vestigation  of  this  Reaction.  Wladimir  Tschelinzeff  (. Ber .,  1905, 
38,  3664 — 3673). — The  organo-magnesium  compounds  were  prepared 
in  benzene  or  light  petroleum  solutions  by  the  addition  of  about  five 
drops  of  dimethylaniline  (to  act  as  a  catalyst ;  see  this  vol.,  i,  40),  and 
were  afterwards  mixed  with  dry  ether  in  a  calorimeter. 

The  values  obtained  for  x  in  the  thermochemical  equation, 

R-Mg-I  +  Et,0  =  ^>0<jlgR  +  .rOal., 
are  as  follows  : 


R.  C2H5.  ?iCgHf.  isoC4H9.  tsoC5Hn. 

x .  +  12*7  +  12*6  +13*3  +  12*5  In  benzene 

x .  —  4-12*2  —  +12*0  In  light  petroleum 


The  same  values  for  x  have  been  obtained  by  using  the  solid  organo- 
magnesium  compounds  as  by  using  light  petroleum  solutions. 

J.  J.  S. 

Specific  Heats  and  Latent  Heats  of  Fusion  of  Potassium 
and  Sodium.  Arciero  Bernini  (Nuovo  Cim .,  1905,  [v],  10, 
5 — 13). — The  author’s  measurements  show  that :  (1)  the  specific  heat 
of  Thuringian  glass  increases  rapidly  with  rise  of  temperature  and  pro¬ 
portionately  with  the  latter  between  0°  and  100°.  (2)  The  specific 

heats  of  sodium  and  potassium  also  increase  considerably  with  rise  of 
temperature,  the  increase  being  greater  for  sodium  than  for  potassium 
(compare  Behn,  Abstr.,  1900,  ii,  259).  The  latent  heat  of  fusion  of 
potassium  is  13*61,  and  that  of  sodium  17*75  calories.  T.  H.  P. 

Modified  Gintl  Pyknometer.  M.  Rakusin  ( Chem .  Zeit .,  1905, 
29,  1087). — A  slight  alteration  of  the  pyknometer  used  by  Gintl  for 
taking  the  sp.  gr.  of  semi-liquid  or  very  soft  fats  or  similar  substances. 
The  bottom  of  the  glass  cylinder  holding  the  fat  is  removed  and  a 
movable  bottom  is  provided.  In  this  way  it  is  easier  to  save  the  fat 
and  to  clean  the  apparatus.  L.  de  K. 
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Determination  of  Vapour  Densities  at  High  Temperatures. 
III.  Disintegration  of  Iridium  by  Carbon  Dioxide.  Dis¬ 
sociation  of  Carbon  Dioxide.  Friedrich  Emich  ( Monatsh .,  1905, 
26,  1011 — 1020.  Compare  Abstr.,  1904,  ii,  14  ;  this  vol.,  ii,  441  ; 
Holborn  and  Henning,  Abstr.,  1902,  ii,  664). — Bunsen’s  method  for 
the  determination  of  vapour  densities  at  high  temperatures  is 
applicable  only  to  gas  under  relatively  high  pressures. 

The  author  has  determined  the  loss  in  weight  (disintegration)  of 
strips  of  iridium  heated,  in  carbon  dioxide  and  in  nitrogen  containing 
oxygen,  by  an  electric  current  to  various  temperatures  which  were 
measured  by  means  of  a  Holborn  and  Kurlbaum’s  optical  pyrometer. 
Ho  loss  of  weight  occurs  when  iridium  is  heated  in  nitrogen  or  carbon 
monoxide.  At  1500°,  the  loss  of  weight  when  iridium  is  heated  in 
nitrogen  containing  2*2  per  cent,  of  oxygen  is  thirty  times  the  loss  in 
carbon  dioxide,  but  at  1970°  the  loss  in  carbon  dioxide  and  in  nitrogen 
containing  2*2  per  cent,  of  oxygen  is  approximately  the  same,  whilst 
at  2150°  the  loss  of  weight  in  carbon  dioxide  is  equal  to  the  loss  in 
nitrogen  containing  5  per  cent,  of  oxygen.  The  dissociation  at  various 
temperatures  of  carbon  dioxide  obtained  from  these  results  is  com¬ 
pared  with  the  dissociations  calculated  by  Le  Chatelier  (Abstr.,  1889, 
205)  and  Trevor  and  Kortright  (Abstr.,  1895,  ii,  211)  : 

Percentage  dissociation  of 
carbon  dioxide. 


Temperatures. 

Found. 

About 

Le  Chatelier. 

Trevor  and 
Kortright. 

1500° 

0-1 

0*8 

1 

1970 

4-5 

4-0 

8 

2150 

10-11 

9-0 

14 

The  disintegration  of  iridium  in  oxygen  is  due  probably  to  the 
formation  of  an  oxide  which  is  volatile  at  high  temperatures.  G-.  Y. 

Viscosity  of  Liquid  Mixtures  at  their  Boiling  Points. 

Alexander  Findlay  ( Chem .  News,  1905,  92,  206). — The  viscosity  of 
the  binary  mixtures  benzene — carbon  tetrachloride,  benzene — alcohol, 
acetone — chloroform,  and  benzene — methyl  alcohol,  determined  at  their 
respective  boiling  points,  in  the  hope  that  some  relationship  might  be 
discovered  between  the  viscosity  composition-curve  and  the  boiling 
point  composition-curve,  but  this  has  been  only  partially  realised. 

D.  A.  L. 

Influence  of  Phase  Changes  on  the  Tenacity  of  Ductile 
Metals  at  the  Ordinary  Temperature  and  at  the  Boiling  Point 
of  Liquid  Air.  George  T.  Beilby  and  H.  N.  Beilby  (Proc.  Roy . 
Soc.y  1905,  Ay  76,  462 — 468.  Compare  Abstr.,  1904,  ii,  647). — The 
observations  recorded  in  the  paper,  which  hardly  lends  itself  to 
abstraction,  are  intended  to  prepare  the  way  for  a  more  direct  attack 
on  the  problems  of  molecular  cohesion.  J.  C.  P. 

Equilibria  between  Solid  and  Liquid  Phases  in  Ternary 
Systems  which  are  Pseudo -binary.  Explanation  of 
Anomalous  Fusion  and  Solution  Phenomena.  H.  W. 
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Bakhuis  Roozeboom  and  A.  H.  W.  Aten  {Zeit.  physikal.  Chem ., 
1905,  53,  449 — 501). —  A  theoretical  paper.  J.  C.  P. 

Ternary  Equilibria.  Frans  A.  H.  Schreinemakers  (Chem.  Cenir ., 
1905,  ii,  1066  ;  from  Chem.  WeeJcblad ,  1,  329 — 337). — The  original 
paper  consists  of  an  introduction  to  the  graphic  method  of  repre¬ 
senting  equilibria  in  ternary  systems  and  short  descriptions  of 
methods  of  investigation.  E.  W.  W. 

Equilibrium  of  the  Electrolytic  Dissociation  of  Partially 
Neutralised  Acids  and  Bases.  Yukichi  Osaka  (Mem.  Coll.  Sci. 
Eng.  Kyoto ,  1904 — 5,  1,  103 — 113.  Compare  Dawson,  Trans.,  1903, 
83,  725). — It  is  shown  that  if  a  weak  monobasic  acid  is  half- 
neutralised  by  a  strong  monoacid  base,  the  concentration  of  the 
hydrogen  ions  is  equal  to  the  dissociation  constant  of  the  acid  and 
independent  of  the  dilution  of  the  solution.  If  a  mixture  of  two 
weak  monobasic  acids  in  equivalent  proportions  is  half  neutralised  by 
a  strong  monoacid  base,  the  hydrogen  ion  concentration  is  equal  to 
the  square  root  of  the  product  of  the  dissociation  constants  of  the 
two  acids.  The  conclusion  is  also  reached  that  a  solution  of  the  acid 
salt  of  a  dibasic  acid,  H2A,  may  be  considered  as  a  half-neutralised 
mixture  in  equivalent  proportions  of  the  acids  H(HA)  and  HA. 
Similar  relationships  hold  for  partially  neutralised  weak  bases. 
According  to  experiments  of  the  author  recorded  previously  on  the 
bi-rotation  of  dextrose  under  the  influence  of  ethylenediamine  mono¬ 
hydrochloride,  the  velocity  of  the  process  increases  with  the  con¬ 
centration  of  the  salt,  whereas  according  to  the  above  theoretical 
deductions  it  should  be  constant.  These  experiments  have  been 
repeated,  and  the  different  values  for  the  velocity  constant  are  now 
found  to  be  more  nearly  equal.  At  dilutions  of  400,  200,  and  100 
litres  per  mol.,  the  values  of  theconstant  areO‘0126,  0’0147,and  0*0161 
respectively.  The  mean  value  of  the  OH'  concentration  is  calculated 
from  these  numbers  to  be  1*1  x  10* 6,  and,  utilising  Bredig’s  number, 
8*5  x  10  ~5,  for  the  dissociation  constant  of  the  first  hydroxyl  dissocia¬ 
tion,  the  constant  for  the  dissociation  of  the  second  hydroxyl  is 
1*4  x  10"8.  H.  M.  D. 

Kinetics  of  Processes  of  Oxidation.  Anton  Skrabal  (Zeit. 
Elektrochem.,  1905,  11,  653 — 656). — -As  a  guide  to  the  mechanism  of 
a  reaction,  the  law  of  the  primary  formation  of  the  least  stable  pro- 
duct  is  assumed.  In  cases  of  oxidation,  this  primary  oxide  is  one 
which  may  decompose  into  a  higher  and  a  lower  oxidation  product. 
For  example,  sulphur  dioxide,  aldehyde,  and  hypoiodous  acid  are  the  first 
products  of  oxidation  of  sulphur,  alcohol,  and  hydriodic  acid  respectively. 
In  homogeneous  systems,  the  labile  primary  oxide  is  approximately  in 
equilibrium  both  with  the  reacting  materials  and  with  the  final  pro¬ 
ducts  (Brunner,  this  vol  ,  ii,  511).  The  fact  that  in  cases  of  induced 
oxidation  the  quantity  of  induced  oxidation  bears  a  simple  relation¬ 
ship  to  the  quantity  of  primary  oxidation  leads  the  author  to  suppose 
that  the  intermediate  oxide  must  always  be  very  nearly  in  equilibrium 
with  the  final  products  of  the  reaction.  In  case  the  intermediate 
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oxide  is  formed  by  the  first  reaction  too  quickly  to  allow  of  the  fulfil¬ 
ment  of  this  condition,  another,  less  stable,  set  of  final  products  is 
formed. 

The  oxidation  of  oxalic  acid  by  permanganate  is  taken  as  an 
example.  Permanganate  and  oxalic  acid  react  very  slowly ;  complex 
manganic  oxalate  ions  decompose  at  a  measurable  rate  into  manganous 
ions  and  carbon  dioxide;  permanganate  and  oxalic  acid  react  very 
rapidly  in  presence  of  manganous  ions.  The  slow  decomposition  of 
the  complex  manganic  oxalate  ions  is  ascribed  to  the  action  of  man¬ 
ganic  ions,  formed  by  the  dissociation  of  the  complex  ions,  on  oxalic 
acid.  The  very  rapid  reaction  between  permanganate,  manganous 
ions,  and  oxalic  acid  is  due  to  the  primary  formation  of  manganic  ions 
from  the  manganous  ions  and  permanganate.  T.  E. 

Velocity  of  Decomposition  of  Nitrous  Oxide.  Matthew  A. 
Hunter  ( Zeit .  jyhysikal.  Chem.,  1905,  53,  441 — 448). — Nitrous  oxide 
was  passed  in  a  continuous  current,  at  different  rates  in  different  ex¬ 
periments,  through  a  porcelain  tube  heated  electrically  and  kept  at  a 
high  temperature.  The  extent  to  which  the  gas  had  decomposed 
during  its  passage  through  the  hot  tube  was  deduced  from  the  density 
of  the  issuing  gas,  determined  in  a  gas  balance.  Experiments  were 
made  at  713°,  805°,  and  895°,  and  it  was  found  that  the  course  of 
decomposition  is  nearly  that  required  for  a  bimolecular  reaction.  The 
influence  of  moisture  on  the  rate  of  decomposition  is  not  appreciable. 
The  influence  of  temperature  on  the  velocity-coefficient  k  is  given  by 
the  equation  log&=  -  31S00/T+  24T2. 

It  is  shown  that  platinum  electrodes  are  not  polarised  by  nitrous 
oxide  ;  a  computation,  however,  makes  it  probable  that  the  oxidation 
potential  is  about  0'39  volt  higher  than  that  of  oxygen.  J.  G.  P. 

Mechanism  of  the  Reaction  by  which  y-Hydroxy-acids  are 
Converted  into  Lactones.  Balthasar  It.  de  BRUYN((?Aem.  Centr ., 
1905,  ii,  1016  ;  from  Chem .  Weekhlad ,  2,  557 — 563). — Whilst  Henry’s 
(Abstr.,  1892,  1303)  theory  of  the  decomposition  of  y-hydroxy-aeids 
into  lactones  agrees  with  the  facts,  Visser’s  (this  vol.,  ii,  571)  appears 
to  be  quite  irreconcilable  with  them.  The  formation  of  lactone  follows 
the  law  of  mass  action.  Since,  at  the  concentration  employed,  99 
per  cent,  of  the  hydroxy-acid  is  not  dissociated,  the  addition  of  an 
acid  cannot  have  any  appreciable  effect  on  the  dissociation.  Visser’s 
explanation  does  not  account  for  the  accelerating  effect  of  strong  acids 
or  of  the  opposing  influence  of  salts  of  hydroxy-acids.  Henry’s 
assumption  of  the  catalytic  action  of  the  hydrogen  ions,  however,  cannot 
be  considered  to  afford  a  satisfactory  explanation.  E.  W.  W. 

Control  Experiments  [over  Long  Periods  of  Time].  Marcellin 
Berthelot  (Ann.  Chim.  Phys .,  1905,  [viii],  6,  195 — 199). — Pure 
nitric  acid  remains  colourless  when  kept  in  sealed  tubes  in  the  dark 
for  seven  years,  and  silver  oxide  moist  or  dry  also  remains  unaltered 
under  similar  conditions.  A  mixture  of  9  vols.  of  carbonic  oxide 
and  6  vols.  of  oxygen  either  dry  or  moist  undergoes  no  change  when 
kept  in  sealed  tubes  for  more  than  seven  years. 
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Soils  which  have  been  sterilised  and  kept  in  closed  vessels  contain 
the  same  proportion  of  nitrogen  at  the  end  of  twenty  years  as  they 
did  at  the  beginning  (compare  Abstr.,  1886,  175  ;  1887,  395,  617). 

M.  A.  W. 

Absorption  of  Carbon  Dioxide  by  Aqueous  Salt  Solu¬ 
tions  and  Binary  Liquid  Mixtures.  A.  Ciiristoff  (Zeit.  physikal. 
Chem .,  1905,  53,  321 — 340). — The  order  of  a  number  of  salt  solu¬ 
tions,  arranged  according  to  their  ability  to  dissolve  carbon  dioxide, 
is  in  general  the  same  as  the  order  deduced  from  their  absorptive  power 
for  other  gases  (compare  Setschenoff,  Abstr.,  1889,  1044;  Rothmund, 
Abstr.,  1900,  ii,  467).  Solutions  of  alums  dissolve  carbon  dioxide  to 
about  the  same  extent  as  the  solutions  of  the  simple  sulphates  which 
they  contain.  Solutions  of  the  acid  salts  KHSOg,  KHS04, 
KH2As04,  KH2P04,  K2HAs04,  K2HP04,  absorb  less  carbon  dioxide 
than  water  does.  The  curves  showing  the  variation  of  the  solubility 
of  carbon  dioxide  in  binary  mixtures  with  the  composition  of  the 
mixtures  may  exhibit  a  minimum,  as  in  the  case  of  sulphuric  acid  and 
water,  or  a  maximum,  as  in  the  case  of  acetic  acid  and  carbon  tetra¬ 
chloride.  The  surface  tension  curve  for  these  binary  mixtures  seems 
to  exhibit  a  maximum  where  the  solubility  curve  exhibits  a  minimum 
and  vice  versd  (compare  Skirrow,  Abstr.,  1902,  ii,  600).  The  amount 
of  carbon  dioxide  absorbed  by  solutions  of  borates  and  ortho-  and  meta¬ 
phosphates  is  less  than  that  calculated  on  the  assumption  that  a  whole 
molecule  of  hydrogen  carbonate  is  formed  from  a  molecule  of  the  salt 
(compare  Griinhut,  Abstr.,  1904,  ii,  615).  J.  C.  P. 

Velocity  of  Dissolution  of  Solid  Substances.  Ludwik 
Bruner  and  Stanislaw  Tolloczko  (J.  Chim ,  phys .,  1905,  3, 

625 — 639). — It  has  been  found  by  Noyes  and  Whitney  that  the 
velocity  of  dissolution  of  a  solid  in  its  own  solution  is  given  by  the 
expression  dxjclt  =  C(S  -  x)  where  x  is  the  concentration  of  the  solu¬ 
tion  and  S  that  of  the  saturated  solutions  (Abstr.,  1897,  ii,  479),  and 
experiments  of  the  authors  confirmed  this  result  (Abstr.,  1904,  ii, 
117).  Schiirr  has  found,  however,  that  $  and  x  should  be  replaced  by 
their  logarithms,  the  expression  of  Noyes  and  Whitney  being  only 
valid,  therefore,  when  the  solubility  is  small  (Abstr.,  1904,  ii,  543). 
The  authors  criticise  Schiirr’s  work,  and  have  determined  the 
velocity  of  solution  in  the  case  of  sodium  chloride.  The  method  of 
working  is  described ;  the  results  obtained  are  in  complete  accord 
with  the  law  of  Noyes  and  Whitney.  L.  M.  J. 

Formation  of  Complexes :  Hydration  and  Colour.  Frederick  G. 
Donnan  (Zeit.  physikal.  Chem.,  1905,  53,  317 — 320). — In  reference 
to  the  papers  by  Lewis  (this  vol.,  ii,  509)  and  by  Jones  and  Bassett 
(ibid.),  it  is  shown  how  inadequately  these  authors  interpret  the  colour 
changes  exhibited  by  cobalt  and  copper  salts  in  the  light  of  modern 
theory  and  recent  experimental  work.  In  this  connection,  special 
reference  is  made  to  the  views  of  Werner  (Abstr.,  1893,  ii,  379)  and  of 
Abegg  and  Bodlander  (Abstr.,  1899,  ii,  542),  and  to  the  work  of 
Donnan  and  Bassett  (Trans.,  1902,  81,  939)  and  of  Kohlschutter 
(Abstr.,  1904,  ii,  338).  The  application  of  these  modern  conceptions  to 
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the  interpretation  of  the  relative  colours  of  complex  or  double  salts  is 
attempted  by  the  author  for  a  number  of  cases  in  which  cupric  chloride 
or  bromide  is  one  constituent.  Thus  : 

LiCl,CuCl2,2H20  EE[Li,2H20]'[Cu,3Cl]'  is  ruby-red  ; 

NH4C1,CuC12  =praj [Cu,3Cl]'  is  red  3 

NH4C1,CuC12>2H00  =[NHJ[Cu,2H20,3C1]'  is  blue  ; 

2KC1,CuC]2,2H20  =[K]‘  [Cu,2H20,4C1]//  is  blue ; 

KC1,CuC12  —[K]*  [011,301]'  is  brownish-red. 

Again,  HBr,CuBr2,2H20:E=[H,2H20]’[Cu,3Br]'  is  brownish-red; 

2NH4Br,CuBr2,2H20  ^[HjNHgJ^Cu^I^O^Br]"  is  emerald-green; 

KBr,CuBr2  EE[K]’[Cu,3Br]'  is  brownish-red; 

2LiBr,CuBr2,6H00  EE[Li,3Ho0]o[Cu,4Br]''  is  brownish-red. 

J.  C.  P. 

Do  Crystals  Soften  in  the  Neighbourhood  of  their  Melting 
Point?  N.  Slatowratsky  and  Gustav  Tammann  (Zeit.  physical. 
Chem.,  1905,  53,  341 — 348). — -The  plasticity  of  naphthalene  and  yellow 
phosphorus  has  been  determined  at  various  temperatures  up  to  their 
melting  points  by  a  method  previously  described  (Ann.  Pkysik ,  1902, 
7,  198).  The  plasticity  of  ordinary  samples  of  naphthalene  increases 
markedly  in  the  neighbourhood  of  the  melting  point,  but  this  increase 
is  largely  due  to  the  presence  of  impurities  ;  as  these  get  pressed  out 
and  the  crystals  become  chemically  homogeneous,  the  plasticity  falls  off 
rapidly,  and  the  temperature  interval  over  which  the  naphthalene  crystals 
appear  to  soften  becomes  much  smaller.  The  question  whether 
absolutely  pure  crystals  would  give  any  indication  of  softening  has  not 
been  definitely  answered.  J.  C.  P. 

The  Linear  Force  of  Growing  Crystals.  George  F.  Becker 
and  Arthur  L.  Day  ( Proc .  Washington  Acad.  Sci .,  1905,  7,  283 — 288). 
— A  weighted  plate  of  glass  was  placed  over  a  crystal  of  alum  growing 
from  solution.  It  was  found  that  a  crystal  1  cm.  in  diameter  would 
raise  a  kilogram  through  a  distance  of  several  tenths  of  a  millimetre. 
Similar  results  were  obtained  with  other  salts — copper  sulphate, 
potassium  ferrocyanide,  and  lead  nitrate.  The  crystals  grow  with  a 
cupped  surface,  and  only  a  very  narrow  ring  of  material  is  in  contact 
with  the  glass.  The  actual  area  of  contact  it  was  impossible  to 
estimate,  but  it  is  so  small  that  the  force  exerted  by  the  growing 
crystal  must  amount  to  many  pounds  per  square  inch,  being  of  the 
same  order  of  magnitude  as  the  resistance  which  the  crystal  offers  to 
crushing  stresses. 

Attention  is  drawn  to  the  geological  importance  of  this  force  of 
crystallisation,  especially  in  connection  with  the  formation  of  quartz- 
veins  and  ore-deposits.  If  in  quartz  the  force  exerted  during  crystal¬ 
lisation  on  the  walls  of  the  vein  is  comparable  with  the  resistance 
which  the  material  offers  to  crushing,  then  it  must  be  considerable. 

L.  J.  S. 

Theory  of  Dyeing.  II.  Quantitative  Experiments  on  the 
Formation  of  Inorganic  Analogues  of  the  Substantive  Dyes, 
Wilhelm  Biltz  and  Kurt  Utescher  (Per.,  1905,  38,  2963 — 2973. 
Compare  Abstr.,  1904,  ii,  392  ;  van  Bemmelen,  Abstr.,  1900,  ii,  466). 
— Molybdenum-blue  is  obtained  as  a  dark  blue,  amorphous  mass  when 
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a  solution  of  molybdie  acid,  prepared  by  dissolving  ammonium  molybdate 
in  the  calculated  quantity  of  dilute  sulphuric  acid,  is  reduced  with 
hydrogen  sulphide,  freed  from  electrolytes  by  dialysis,  and  evaporated 
to  dryness. 

Comparative  dyeing  experiments  have  been  carried  out  with  cotton¬ 
wool  and  silk  with  molybdenum-blue,  and  with  cotton-wool  with 
vanadium  pentoxide  and  benzopurpurin ;  the  results  are  expressed  in 
curves,  which  are  drawn  with  the  percentage  of  dye  in  the  bath  as 
abscissae  and  the  grams  of  dye  absorbed  by  one  gram  of  fibre  as 
ordinates. 

Similar  absorption  results  are  obtained  with  aluminium  hydroxide 
and  molybdenum-blue,  colloidal  silver,  or  benzopurpurin.  G.  Y. 

Theory  of  Dyeing.  III.  State  of  Affinity  of  some  Sulphur 
Dyes.  Wilhelm  Biltz  and  Paul  Behre  ( Ber.y  1905,  38,  2973 — 2977. 
Compare  preceding  abstract;  Abstr.,  1904,  ii,  324). — When  dialysed 
for  ten  to  fourteen  days,  solutions  of  “immedial”  sulphur  dyes  in 
aqueous  alkali  sulphides  form  pure  colloidal  solutions,  which,  with  the 
exception  of  the  solution  from  “  immedial  yellow/'  are  clear,  and  contain 
0*096,  0*076,  and  0*109  gram  of  immedial  direct  blue,  bordeaux,  and 
black  respectively.  These  hydrosols  resemble  those  previously  in¬ 
vestigated,  especially  in  their  capacity  to  form  adsorption  compounds. 
They  are  precipitated  by  electrolytes,  are  non-conductors  of  electricity, 
but  under  the  influence  of  an  E.M.F.  of  110  vols.  are  attracted  towards 
the  anode,  and  therefore  form  adsorption  compounds  with  positively 
charged  hydrosols.  Adsorption  compounds  are  formed  also  with 
cotton-wool  and  aluminium,  zirconium,  ferric  and  stannic  hydroxides. 

G.  Y. 

Measurement  of  High  Vacua  in  Chemical  Distillation. 

Hermann  J.  Beiff  ( Ghem .  Centr.,  1905,  ii,  1065 — 1066;  from  Chem. 
Zeitschr 4,  426 — 427). — The  glass  tube,  Ry  and  the  rubber  tube,  M ,  of 
the  compression  manometer,  which  is  shown  in  the  sketch,  are  filled 
with  mercury.  In  order  to  estimate  the  total  pressure  under  which 
a  distillation  at  reduced  pressure  is  being  conducted,  the  upper  end  of 
the  manometer  is  connected  with  the  distilling  apparatus,  and  the 
difference  of  level  of  the  mercury  in  the  tubes  MR  and  MZ  is  read  by 
means  of  the  scale  a ,  a .  If  R  is  now  raised  from  B  towards  A ,  the 
mercury  rises  in  the  tubes  Dy  D  and  in  c,  but,  since  c  is  closed  at  one 
end,  the  rising  of  the  mercury  in  this  tube  is  impeded  by  the  air 
contained  in  it.  The  capillary  tube,  c,  is  graduated,  so  that  the 
volume  of  the  gas  may  be  read  to  a  small  fraction  of  its  original 
volume.  The  difference  of  level  of  the  mercury  in  D,  D  and  in  c  is 
read  on  the  scale  sy  sy  and  corresponds  with  the  pressure  under  which 
the  air  in  c  is  confined.  If  the  capillary  tube,  for  example,  is  gradu¬ 
ated  to  1/10,000  of  the  total  volume  and  an  observation  shows  that 
a  pressure  of  m  mm.  of  mercury  is  required  to  compress  the  gas  to 
n/1 0,000  of  its  original  volume,  then  the  pressure  of  the  air  is 
mnj  10,000  mm.  of  mercury.  From  theoretical  considerations,  which 
are  given  in  the  original  paper,  it  is  shown  that  the  pressure  of  the 
air  which  is  read  in  this  way  is  equal  to  that  of  the  partial  pressure 
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of  the  air  in  the  distillation  apparatus  to  which  the  manometer  is 
attached,  and  is  not  affected  by  the  saturated  vapour  or  vapours  which 
are  present.  If  the  first  reading  of  the  total  pressure  is  G  mm.  and 


the  second  reading  of  the  partial  pressure  of  the  air  is  L  mm.,  then 
the  partial  pressure  of  the  vapour  in  the  distilling  apparatus  is 
G-L  mm.  E.  W.  W. 

Two  Manometers  of  Great  Sensitiveness  for  Small  Pressures 
and  a  Gas  Balance.  E.  Grimsehl  ( Ghem .  Gentr .,  1905,  ii,  941 — 942  ; 
from  Zeit.  physikal.-chem .  Unterr.,  18,  198 — 202). — A  sensitive  mano¬ 
meter  may  be  made  of  a  U-shaped  glass  tube,  both  limbs  of  which 
terminate  in  bulbs.  One  limb  contains  coloured  water  and  the  other 
turpentine  oil.  When  the  former  is  connected  with  a  gas  under  pres¬ 
sure  by  means  of  the  side-tube  which  is  fused  on  to  the  bulb,  the 
water  meniscus  moves  through  an  appreciable  distance  even  when  the 
pressure  is  small. 

A  similar  manometer  consists  of  two  bulbs  connected  by  a  hori¬ 
zontal  glass  tube.  To  one  bulb  is  attached  a  small  glass  tap  and 
a  side-tube.  The  apparatus  contains  a  liquid,  and  in  the  horizontal 
tube  there  is  a  small  bubble  of  air  which  is  moved  by  a  little 
pressure. 

The  gas  balance  consists  of  a  long  vertical  tube  to  which  a  side-tube 
is  attached  at  a  point  a  short  distance  from  the  lower  end.  At  the 
junction  of  these  tubes  there  is  a  3-way  cock.  The  tube  may  be  filled 
with  gas  by  means  of  the  side-tube,  and  the  weight  of  the  column  of  gas 
compared  with  a  similar  column  of  air  by  connecting  the  lower  end  of 
the  vertical  tube  with  either  of  the  manometers  described  above. 

E.  W.  W. 

Causes  why  an  Element  often  Passes  from  One  Grade  of 
Combination  to  another  without  giving  rise  to  Intermediate 
Compounds.  Geoffrey  Martin  {Ghem.  News,  1905,  92,  185 — 187). 
— A  theoretical  paper.  An  element  passes  from  one  grade  of  com- 
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bination  to  another  without  giving  rise  to  intermediate  compounds 
when  the  latter  are  less  stable  under  the  conditions  of  experiment  than 
the  final  product,  and  a  relationship  between  this  relative  stability 
and  valency  is  indicated.  D.  A.  L. 

Gaseous  Permeability  of  Vitreous  Substances.  Use  in 
Chemistry,  and  Permeability,  of  Fused  Silica  Vessels.  Perme¬ 
ability  of  Glass  Vessels.  Use  of  the  Hot  and  Cold  Tube  in  the 
Study  of  Chemical  Reactions.  Marcellin  Berthelot  {Ann. 
Chim.  Fhys .,  1905,  [viii],  6,  145—146,  146—164,  164—173,  174, 
195). — A  resume  of  work  already  published  (compare  this  vol.,  ii,  308, 
316,  378,  386,  443).  M.  A.  W. 

Chemical  Lecture  Experiments.  Julius  Lang  {Chem.  Centr ., 
1905,  ii,  948 — 949  ;  from  Zeit.  physikal.-chem .  Unterr.,  18,  202 — 206). 
* — Simple  lecture  experiments  are  described  which  show  (1)  the 
preparation  of  sulphuric  acid  by  the  contact  process,  (2)  the  solidifica¬ 
tion  of  gases  by  means  of  liquid  air,  (3)  the  combustion  of  hydrogen 
in  air  or  oxygen  and  the  reversal  of  the  flame,  (4)  the  combustion  of 
phosphorus  in  oxygen,  the  increase  of  weight  of  the  phosphorus  and 
the  decrease  of  volume  of  the  oxygen,  and  (5)  the  combustion  of 
oxygen  in  hydrogen  phosphide  and  of  hydrogen  phosphide  in  oxygen, 
and  the  reversal  of  the  flame.  In  experiment  (1),  the  sulphur  trioxide 
is  condensed  in  a  test-tube  surrounded  by  ice  contained  in  an  outer 
glass  vessel.  In  experiment  (2),  the  solidification  of  chlorine,  hydro¬ 
gen  sulphide,  sulphur  dioxide,  carbon  dioxide,  ethylene,  acetylene,  or 
cyanogen  can  be  readily  shown  by  means  of  the  same  condenser  cooled 
by  liquid  air.  The  test-tube  is  in  this  case  replaced  by  a  Dewar  tube. 
The  combustion  of  hydrogen  in  oxygen,  and  oxygen  in  hydrogen,  is 
also  shown  in  the  condenser,  which  in  this  case  is  cooled  by  water.  In 
experiment  (4),  the  flask  in  which  the  phosphorus  is  burnt  in  oxygen 
is  connected  with  a  graduated  glass  tube,  the  open  end  of  which 
is  placed  in  coloured  water.  In  the  last  experiment,  the  gas  evolved 
from  calcium  phosphide  and  water  is  in  one  case  made  to  enter 
a  cylinder  containing  oxygen,  whilst  in  the  other  oxygen  is  led  into 
a  cylinder  containing  hydrogen  phosphide.  E.  W.  W. 
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Inorganic  Chemistry. 


Determination  of  the  Density  of  Chlorine  at  High  Tempera¬ 
tures.  Max  Reinganum  ( Chem .  Centr.,  1905,  ii,  808;  from  Physikal. 
Zeit .,  6,  514 — 516). — The  density  of  chlorine  has  been  determined  at 
high  temperatures  by  means  of  an  apparatus  which  consists  of  a  small 
air  thermometer  with  a  vertical  quartz  capillary  tube  to  which  is  con¬ 
nected  a  cooled  air  vessel  with  a  bent  delivery  tube.  By  means  of 
capillary  tubes  and  3 -way  cocks,  the  upper  portion  of  the  apparatus 
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may  be  filled  with  dry  air  and  the  lower  with  the  gas  to  be  examined. 
The  vessel  in  which  the  air  is  collected  is  weighed.  The  apparatus  is 
similar  to  Victor  Meyer’s,  except  that  the  volume  of  the  dissociated  gas 
is  limited.  The  degree  of  dissociation  is  calculated  from  the  difference 
between  the  results  obtained  for  air  and  for  the  gas  at  the  same 
temperature.  The  quartz  vessel  is  heated  by  means  of  a  Heraeus 
electric  furnace.  Since  chlorine  is  liable  to  diffuse  and  escape, 
a  temperature  corresponding  with  a  faint  red  heat  is  chosen  for 
comparison  instead  of  the  ordinary  temperature.  At  a  temperature  of 
1137°,  there  was  no  evidence  of  the  dissociation  of  chlorine. 

E.  W.  W. 

Distribution  of  Iodine  between  Two  Solvents.  Yukichi 
Osaka  (Mem.  Coll .  Sci.  Eng.  Kyoto ,  1904 — 5,  1,  93 — 102.  Compare 
Hantzsch  and  Yagt,  Abstr.,  1902,  ii,  8;  Jakowkin,  Abstr.,  1896,  ii, 
295). — By  application  of  the  law  of  mass  action  it  is  shown  that  the 
ratio  of  distribution  of  a  substance  between  two  phases  must  be  con¬ 
stant  and  independent  of  the  concentration,  even  when  the  dissolved 
substance  combines  with  the  solvent,  provided  the  solutions  are  dilute. 
The  explanations  advanced  to  account  for  the  variation  of  the  ratio  of 
distribution  of  iodine  between  different  pairs  of  solvents  with  the  con¬ 
centration  are  shown  to  be  improbable.  To  obtain  further  information, 
the  distribution  of  iodine  between  aqueous  alcohol  and  carbon  disul¬ 
phide  was  investigated  at  25°,  these  two  solvents  being  practically  im¬ 
miscible  if  the  amount  of  alcohol  present  is  less  than  47*9  per  cent. 
For  a  given  alcohol-water  mixture  the  ratio  of  distribution  is  indepen¬ 
dent  of  the  iodine  concentration  and  of  the  relative  amounts  of  the 
two  phases,  and  the  variation  of  this  ratio  with  the  composition  of  the 
aqueous  alcohol  is  given  by  the  following  numbers  ; 

Grams  of  alcohol 

in  100  c.c.  of  mixture  30*5  26*7  22*9  19*1  15*3  11*4  7*6 

(Gaq.  aicohoi/Ccs2)  x  102 .  1*29  0*76  0*49  0*34  0*28  0*23  0*20 

The  distribution  data  are  compared  with  the  data  for  the  solubility  of 
iodine  in  aqueous  alcohol  and  carbon  disulphide  and  the  conclusion 
drawn  that  the  ratios  are  very  nearly  identical.  H.  M.  T>. 

New  Methods  of  Producing  Ozone  by  means  of  Electricity. 

Oscar  Kausch  ( Chem .  Centr.}  1905,  ii,  806 — 807  ;  from  Elektrocliem. 
Zeit.j  12,  91 — 96). — In  Blockmarr  and  Wilford’s  apparatus,  a  wire  is 
wound  round  the  exterior  of  a  cylinder  of  glass  or  other  similar  material 
and  a  second  wire  wound  similarly  on  the  inner  surface,  but  in  fewer 
coils.  The  wires  are  made  the  poles  of  the  secondary  circuit  of  an 
induction  coil  and  the  battery  with  which  this  is  connected  also 
works  an  electric  fan  by  means  of  which  air  is  forced  through  the  tube. 
By  sealing  or  partially  closing  the  lower  end  of  the  glass  tube, 
the  pressure  may  be  increased  and  the  yield  of  ozone  improved. 

In  D6chaux’s  apparatus,  a  large  discharging  surface  is  used  in 
a  small  space  and  the  temperature  is  kept  low.  A  large  number  of 
ozonisers,  each  consisting  of  a  glass  tube  fitted  between  two  metal 
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tubes,  are  arranged  in  a  box.  The  metallic  tubes,  which  have  a 
hexagonal  or  polygonal  section  and  are  fitted  symmetrically  about  the 
glass  tube,  are  connected  with  the  poles  of  an  electric  machine  and  the 
inner  tubes  are  cooled  by  means  of  a  liquid.  The  air  is  dried  and 
cooled  before  entering  the  apparatus. 

The  apparatus  of  the  Compagnie  franchise  de  V ozone  consists  of  a 
hermetically-sealed  chest  divided  into  two  sections  and  containing  a 
large  number  of  systems  of  the  type  glass  with  tinfoil  |  air  j  metal  |  air  | 
tinfoil  with  glass  (Otto’s  system).  Th9  glass  plates  are  connected  to 
earth  and  all  portions  carefully  insulated  from  one  another.  The  air  is 
cooled  by  means  of  liquid  air. 

In  the  apparatus  of  the  Ozon  Maatschappij  in  Amsterdam  (Vosmaer’s 
system)  a  condenser  is  inserted  as  a  shunt  in  the  secondary  circuit  of 
the  transformer,  and  in  the  main  circuit  a  self-induction  coil.  By 
raising  the  secondary  E.M.F.  by  this  means  to  a  maximum,  conditions 
favourable  for  the  dark  discharge  are  attained  and  when  the  distance  of 
discharge  is  13  mm.  an  E.M.F.  of  9500  volts  may  be  reached  without 
any  visible  spark  discharge.  No  dielectric  is  inserted  between  the 
electrodes.  E.  W.  W. 

Action  of  Sodium  Thiosulphate  on  Metallic  Compounds  in 
the  Dry  Way.  Franz  Faktor  ( Chem .  Centr .,  1905,  ii,  1218 — 1219  ; 
from  Fharm .  Post .,  38,  527 — 529.  Compare  Abstr.,  1905,  ii,  452). — 
In  the  experiments  from  which  the  following  conclusions  have  been 
deduced,  a  mixture  of  one  part  of  the  metallic  compound  with  five  of 
anhydrous  sodium  thiosulphate  is  strongly  heated  in  a  porcelain 
crucible  and  finally  calcined.  In  the  case  of  manganous  chloride, 
sulphur  and  sulphur  dioxide  are  evolved.  The  green  residue  gives  off 
hydrogen  sulphide  when  treated  with  hydrochloric  acid  and  the 
solution  formed  by  extracting  with  water  and  filtering  contains  sul¬ 
phate,  sulphide,  and  chloride.  If  the  mixture  is  heated  for  20  minutes 
after  it  has  formed  a  uniform  fused  mass,  the  compound  Na2Mn3S4  is 
produced  together  with  manganese  sulphide,  MnS.  Silver  nitrate,  when 
mixed  with  sodium  thiosulphate  becomes  yellow  and  brown,  and  on 
heating  nitrous  fumes  are  evolved.  The  black  product  contains  silver 
sulphide  and  the  aqueous  extract  sulphate  and  sulphide.  Cadmium 
chloride  gives  a  yellow  mass  which  contains  cadmium  sulphide  but  not 
the  compound  NaCdS  ;  sulphate,  sulphide,  and  chloride  are  present  in 
the  aqueous  extract.  Sulphur  dioxide  is  evolved  from  the  mixture 
with  zinc  oxide,  and  zinc  sulphide  is  formed  ;  the  product  is  brown 
but  becomes  of  a  yellow  colour  on  cooling.  Black  metallic  lead 
sulphide  is  formed  by  the  action  of  sodium  thiosulphate  on  lead 
chloride. 

When  a  mixture  of  five  parts  of  sodium  thiosulphate  with  one  part  of 
sodium  chromate  is  heated,  a  brownish-red  mass  is  formed  which  con¬ 
tains  sulphate,  sulphide,  and  sodium  sulphochromite.  When  the 
sulphochromite  is  ignited,  it  forms  the  oxide  Cr2Os,  and  when  dissolved 
in  aqua  regia  it  is  oxidised  to  sulphochromate.  By  the  action  of  silver 
nitrate  or  salts  of  lead,  copper,  or  mercury  (mercurous)  on  sodium  sul¬ 
phochromite,  the  corresponding  salt  of  the  metal  is  formed  and  the 
solution  becomes  green. 
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Molybdic  acid  and  sodium  thiosulphate  yield  the  lustrous  black 
sulphide,  MoS2 ;  when  the  aqueous  extract  which  contains  thio- 
molybdate  is  acidified  with  sulphuric  acid  and  boiled,  the  reddish-brown 
sulphide,  MoS3,  is  formed.  The  mixture  obtained  by  triturating 
sodium  thiosulphate  with  tungsten  trioxide  is  greenish-yellow  and 
on  ignition  yields  the  sulphide  WS2;  when  the  aqueous  solution  is 
acidified  with  hydrochloric  acid  and  boiled,  yellow  tungstic  acid, 
W03,H20,  is  precipitated. 

When  stannous  chloride  and  sodium  thiosulphate  are  rubbed 
together  the  mixture  becomes  bright  brown  and  stannous  sulphide  is 
formed  on  ignition.  Tinfoil  combines  energetically  with  the  sulphur 
of  sodium  thiosulphate,  and  arsenious  and  arsenic  oxides  yield  the  red 
disulphide  and  the  yellow  trisulphide  respectively.  Antimony  oxide 
forms  brown,  greyish-black  antimony  sulphide,  Sb2S3. 

Sodium  iron  sulphide,  Na2Fe2S4,  obtained  by  heating  four  parts  of 
sodium  thiosulphate  with  one  part  of  iron,  forms  dark  green,  needle* 
shaped  crystals,  but  loses  its  crystalline  structure  on  exposure  to  the 
air,  becoming  voluminous  and  finally  forming  a  brownish-black  powder1 
which  gives  a  dark  green  solution  in  water  and  evolves  hydrogen 
sulphide  when  treated  with  hydrochloric  acid.  The  same  amorphous 
substance  may  also  be  prepared  by  melting  sodium  thiosulphate  with 
iron  at  low  temperatures.  Sodium  iron  sulphide  is  insoluble  in  water 
and  when  heated  forms  the  oxide  ;  by  the  action  of  concentrated 
hydrochloric  acid,  hydrogen  sulphide  and  sulphur  are  liberated,  and 
when  boiled  with  solutions  of  potassium  cyanide,  potassium  ferro- 
cyanide  is  formed.  When  anhydrous  cobalt  chloride  is  triturated  with 
sodium  thiosulphate,  it  becomes  blue  and  then  green  and  the  black 
compound  Na2Co4St.  is  formed  on  ignition.  Anhydrous  nickel  chloride 
turns  brownish-green ;  sulphur  dioxide  and  sulphur  are  liberated  on 
heating  and  the  product  has  a  composition  corresponding  with  the 
formula  Na2Ni2S3.  At  low  temperatures,  the  product  is  black  and 
has  the  empirical  composition  Na2Ni4S10.  Cupric  chloride  yields 
sulphur,  sulphur  dioxide,  and  black  cuprous  sulphide,  and  mercuric 
chloride,  sulphur,  sulphur  dioxide,  and  black  amorphous  sulphide,  HgS. 
Cinnabar  is  converted  into  the  black  sulphide  when  ignited  with 
sodium  thiosulphate,  and  a  black  sublimate  is  also  formed  which 
becomes  red  when  rubbed.  Bismuth  chloride  forms  slender,  grey 
needles  of  the  compound  Na2Bi2S4,  and  thallium  sulphate  a  brick-red 
product  which  is  rapidly  converted  into  the  brown  sulphide,  T14S5,  on 
exposure  to  air.  Sulphide  and  sulphate  are  formed  by  the  action  of 
magnesium  powder  on  sodium  thiosulphate  and  bright  yellow  aluminium 
sulphide  is  obtained  from  alumina.  E.  W.  W. 

Reduction  of  Trithionates  to  Sulphites  by  Arsenite  and 
Stannite.  August  Gutmann  ( Ber .,  1905,  38,  3277 — 3281.  Com¬ 
pare  thisvol.,  ii,  384). — Sodium  trithionate  is  reduced  to  sodium  sul¬ 
phite  by  sodium  arsenite  in  sodium  hydroxide  solution  ;  the  amounts 
of  arsenate  and  thioarsenate  formed  agree  with  those  required  by 
the  equation  Na2S306  +  2Na3AsOs  +  2NaOH  =  2Na2S03  4-  Na3AsS03  + 
Na3As04  +  H20.  Sodium  trithionate  is  reduced  by  sodium  stannite 
and  hydroxide  to  sodium  sulphite,  stannate,  and  thiostannate.  Sodium 
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dithionate  is  not  reduced  by  sodium  arsenite  or  stannate  solution  at 
the  laboratory  temperature  or  at  the  boiling  point.  G.  Y. 

Preparation  of  Stable,  Dry  Hyposulphites.  Badische 
Anilin-  &  Soda-Fabrik  (D.R.-P.  160529). — Water  is  readily  removed 
from  metallic  hyposulphites  by  means  of  methyl  or  ethyl  alcohol, 
acetone,  or  ethyl  acetate.  In  presence  of  such  liquids,  sodium  hypo¬ 
sulphite  may  be  heated  to  100°  and  the  sodium  zinc  salt  still  more 
strongly  without  decomposition.  The  solid  is  made  into  a  paste  with 
one  of  these  liquids,  washed,  drained,  and  dried  at  70°.  The  washing 
liquid  is  dehydrated  by  means  of  lime  or  a  similar  agent,  distilled,  and 
again  employed.  In  the  case  of  the  sodium  salt,  the  final  product 
contains  96 — 98  per  cent,  of  pure  hyposulphite.  C.  H.  D. 

Direct  Synthesis  of  Ammonia.  Edgar  P.  Perman  ( Proc .  Roy . 
Soc.,  1905,  A,  70,  167—174.  Compare  Proc.  Roy.  Soc .,  1904,  74, 
110  j  also  Hemptinne,  Abstr.,  1902,  ii,  450  ;  Haber  and  van  Oordt, 
this  vol.,  ii,  159). — Ammonia  cannot  be  synthesised  by  heat  alone, 
and  the  decomposition  of  ammonia  by  heat  may  accordingly  be  regarded 
as  a  non-reversible  reaction.  Ammonia  may  be  synthesised  in  small 
quantities,  (a)  by  heating  with  metals,  iron  for  example  ;  (5)  by  ex¬ 
ploding  with  oxygen  ’  (c)  by  sparking.  These  are  reversible  reactions. 
The  synthesis  of  ammonia  is  apparently  affected  only  when  the  gases 
are  ionised.  Metals  which  readily  form  nitrides  (magnesium,  for 
example)  do  not  promote  the  synthesis  of  ammonia  to  a  greater  extent 
than  other  metals,  hence  it  appears  that  the  nitrides  are  not  an  inter¬ 
mediate  stage  in  the  formation  of  ammonia.  J.  C.  P. 

Formation  of  Ammonia  from  its  Elements.  Fritz  Haber 
and  G.  van  Oordt  (Zeit.  anorg.  Chem .,  1905,  47,  42 — 44.  Compare 
this  vol.,  ii,  159). — Perman’s  criticism  ( Proc .  Roy.  Soc.,  1905,  A,  70, 
169)  is  shown  to  be  inapplicable  to  the  authors’  work.  D.  H.  J. 

Action  of  Nitrogen  on  Water- vapour  at  High  Tempera¬ 
tures.  Oljn  F.  Tower  (Per.,  1905,  38,  2945 — 2952  ;  J.  Amer.  Chem . 
Soc.,  1905,  27,  1209 — T216). — Nitrogen  saturated  with  water-vapour 
was  passed  through  a  glass  globe  in  which  it  was  subjected  to  the 
action  of  sparks  from  a  large  induction  coil,  and  the  amount  of 
hydrogen  and  nitric  acid  formed  was  determined. 

In  a  further  series  of  experiments,  the  nitrogen — water- vapour  mix¬ 
ture  was  passed  through  an  electrically  heated  Nernst  iridium 
furnace.  The  gases  issuing  from  the  furnace  were  passed  through  a  tube 
containing  concentrated  sulphuric  acid,  mixed  with  oxygen  to  oxidise 
the  nitric  oxide,  and  finally  passed  through  a  second  sulphuric  acid 
tube.  The  reaction  N2  +  2H20  =  2NO  4-  2H2  was  studied  in  this 
way  at  2000°. 

The  interaction  of  nitrogen  and  water-vapour  takes  place  extremely 
slowly  ;  an  equilibrium  is  reached  probably  when  4  c.c.  of  nitric  oxide 
are  present  per  litre,  whilst  the  amount  calculated  from  the  dis¬ 
sociation  of  water-vapour  and  the  equilibrium  between  nitrogen, 
oxygen,  and  nitric  oxide  is  3*3  c.c.  G.  Y. 
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Constitution  of  Nitric  Acid  and  its  Hydrates.  W.  Noel 
Hartley  ( Proc .  Roy.  Dublin  Soc .,  1905,  [ii],  10,  373 — 377). — The 
author’s  previous  work  (Trans.,  1903,  85,  658)  had  indicated  the 
probable  existence  of  the  acid  H3N04,H20,  and  he  now  points  out 
the  agreement  of  his  results  and  of  those  of  Veley  and  Manley  (Abstr., 
1902,  ii,  135)  with  the  demonstration  by  Erdmann  of  the  existence  of 
orthonitric  acid  and  other  polybasic  nitric  acids  (Abstr.,  1903,  ii,  73). 

L.  M.  J. 

Explosions  of  Mixtures  of  Coal  Gas  and  Air  in  a  Closed 
Vessel.  Leonard  Bairstow  and  A  D.  Alexander  (Proc.  Roy.  Soc., 
1905,  A,  76,  340 — 349). — Mixtures  of  coal-gas  and  air  are  not  in¬ 
flammable  until  the  volume  of  coal-gas  is  greater  than  one-seventeenth 
of  the  total  volume.  Only  a  small  fraction  of  the  gas  then  burns, 
but  this  fraction  rapidly  increases  as  the  mixture  becomes  richer, 
until  the  coal-gas  is  one-twelfth  of  the  total  volume.  The  least  in¬ 
flammable  of  the  constituents  then  burns,  and  combustion  remains 
complete  so  long  as  air  is  in  excess.  In  the  latter  cases  it  is  still 
probable  that  the  constituents  burn  successively  and  not  simul¬ 
taneously.  The  hypothesis  of  a  specific  heat  increasing  with  tempera¬ 
ture  is  not  supported  by  direct  experiment.  The  difference  between 
the  pressures  calculated  for  explosions  in  a  closed  vessel  and  those 
actually  obtained  is  probably  due  to  the  partial  decomposition  of  both 
steam  and  carbon  dioxide  demonstrated  by  Deville.  J.  C.  P. 

Variations  in  the  Amount  of  Carbon  Dioxide  in  the  Air  of 
Kew  during  the  Years  1898 — 1901.  Horace  T.  Brown  and 
Fergusson  Escombe  (Proc.  Roy.  Soc.,  1905,  B  76,  118 — 121).— The 
average  of  91  experiments  gave  2 '94  volumes  of  carbon  dioxide  in 
10,000  of  air,  the  lowest  value  being  2*43,  and  the  highest  (obtained 
during  a  fog)  3*60.  The  proportion  is,  as  a  rule,  somewhat  greater 
during  the  winter  than  during  the  summer,  but  the  variations 
probably  depend  more  on  anticyclonic  than  on  seasonal  conditions. 

^Reference  is  made  to  the  importance  of  these  variations  for  plant 
nutrition,  since  it  has  been  shown  that,  within  fairly  wide  limits,  the 
rate  of  assimilation  is  proportional  to  the  partial  pressure  of  the 
carbon  dioxide.  G.  S. 

Atomic  Weight  of  Silicon.  II.  Julius  Meyer  (Zeit.  anorg. 
Chem.,  1905,  47,  45 — 55). — Jordis  has  privately  drawn  the  author's 
attention  to  the  fact  that  the  method  of  determining  the  atomic 
weight  of  silicon  employed  by  the  latter,  decomposition  of  silicon 
tetrachloride  with  cold  water  and  ignition  to  silicon  dioxide  (this  vol., 
ii,  246),  might  be  inaccurate  owing  to  the  obstinate  retention  of  a 
smallamountof  hydrogen  chloride  in  chemical  combination  with  the  silica, 
even  after  long  ignition  (compare  Jordis  and  Kanter,  Abstr.,  1903, 
ii,  475).  In  the  present  paper,  the  retention  of  a  small  amount  of 
hydrogen  chloride  by  the  silica  when  the  ignition  is  carried  out  at  a  low 
temperature  is  confirmed ;  conductivity  measurements  showed,  how¬ 
ever,  that  it  is  not  chemically  combined  with  the  silica,  as  had  been 
supposed,  but  is  retained  by  absorption.  When,  on  the  other  hand, 
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the  ignition  is  carried  out  at  1000°  for  three  or  four  hours,  the  amount 
of  hydrogen  chloride  retained  is  quite  inappreciable.  Since  the 
results  given  in  the  former  paper  were  obtained  by  ignition  at  1000° 
until  the  weight  was  constant  (often  for  five  or  six  hours),  the  ob¬ 
jection  does  not  apply. 

Employing  the  new  value  for  chlorine,  35*47,  found  by  Richards 
and  Wells  (this  vol.,  ii,  450),  the  value  Si  =  28*25  (0  =  16)  is 
obtained  from  the  results  given  in  the  previous  paper.  G.  S. 

Decomposition  of  Silicon.  Theodor  Gross  ( Chem .  Centr ., 
1905,  ii,  953  ;  from  Elektrochem.  Zeit .,  12,  48 — 50). — When  an 
alkaline  solution  of  potassium  silicate  was  electrolysed  by  means  of 
an  alternating  current  between  electrodes  of  silver  containing  a 
small  quantity  of  copper,  the  evolution  of  gas  ceased  after  an  hour 
and  no  further  decomposition  occurred.  The  solution  was  found  to 
have  lost  up  to  20  per  cent,  of  silica.  The  residue  contained  a 
new  substance  which  could  not  be  further  decomposed.  After 
fusing  with  sodium  potassium  carbonate,  a  pinkish-white  residue 
remained,  the  weight  of  which  was  equal  to  about  14  per  cent,  of 
the  silica  which  had  disappeared.  This  substance  was  only  partially 
soluble  in  hydrofluoric  acid,  almost  insoluble  in  hydrochloric  acid, 
and  quite  so  in  water  or  nitric  acid  *  when  fused  with  a 
large  quantity  of  potassium  hydroxide,  the  product  was  com¬ 
pletely  soluble  in  dilute  hydrochloric  acid.  The  hydrochloric  acid 
solution  gave  a  precipitate  with  potassium  hydroxide,  which  was  not 
soluble  in  excess  of  the  alkali.  When  silica  or  flint  was  dissolved 
in  molten  alkali  and  the  solution  submitted  to  the  action  of  an 
alternating  current,  a  similar  substance  was  obtained.  The  author 
concludes  that  silicon  is  partially  decomposed  and  supposes  that 
carbon  is  one  of  the  constituents.  E.  W.  W. 

Preparation  of  Silicic  Acids  by  the  Decomposition  of 
Natural  Silicates.  Gustav  Tschermak  {Zeit.  physikal.  Chem ., 
1905,  63,  349 — 367). — Various  silicic  acids  have  been  obtained  by 
digesting  natural  silicates  with  dilute  or  strong  hydrochloric  acid 
for  a  considerable  time  at  a  temperature  generally  below  60°.  The 
product  was  carefully  washed  by  decantation  and  then  placed  in  an 
open  dish  with  sufficient  water  to  cover  it.  The  loss  of  weight  of 
this  dish  was  determined  regularly  at  intervals  of  twenty-four 
hours,  and  the  point  at  which  all  mechanically-held  water  was 
given  off  could  thus  be  determined,  for  the  rate  at  which  the 
chemically  combined  water  is  given  off  is  much  less.  At  the  point 
just  referred  to,  the  loss  on  ignition  of  the  silicic  acid  was 
determined,  and  the  composition  of  the  latter  thus  ascertained.  By 
this  method,  it  has  been  shown  that  natrolite,  Sis012Al2Na2H4, 
dioptase,  Si04CuH2,  and  zinc  silicate,  Si05Zn2H2,  are  derivatives 
of  orthosilicic  acid,  Si04H4.  Anorthite,  Si208Al2Ca,  is  a  derivative  of 
metasilicic  acid,  Si03H2.  Leucite,  Si206AlK,  and  serpentine, 

Si209Mg3H4, 

are  derivatives  of  what  is  termed  “  leucite  ”  acid,  Si206H4.  Gros- 
sular,  Si3012Al2Ca3,  epidote,  Si3013Al3Ca2H,  zoisite,  tSi3013Al3Ca2H, 
prehnite,  Si3012Al2Ca2H2,  are  derivatives  of  “  garnet "  acid,  Si808H4. 
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Albite,  Si308AlNa,  is  a  derivative  of  “albite”  acid,  Si307H2, 
The  densities  of  these  five  silicic  acids  are,  respectively,  1*576, 
1*813,  1*809,  1*910,  and  2*043.  The  various  acids  behave  differently 
towards  methylene-blue,  and  it  is  found  that  the  strength  of 
coloration  produced  diminishes  as  the  number  of  hydroxyl  groups 
(relatively  to  silicon)  falls  off.  J.  C.  P. 

Determination  of  the  Amounts  of  Neon  and  Helium  in 
Atmospheric  Air.  Sir  William  Ramsay  (Proc.  Roy.  Soc.,  1905,  A , 
70,  111 — 114.  Compare  Abstr.,  1903,  ii,  476). — Dewar’s  method  of 
using  cooled  cocoanut  charcoal  as  an  absorbent  for  gases  has  made  it 
easy  to  carry  out  the  determination,  for  at  —  100°  air  is  readily 
absorbed  by  such  charcoal,  whilst  neither  helium  nor  neon  is  absorbed 
in  appreciable  quantity.  Further,  at  the  temperature  of  liquid  air, 
neon  is  retained  by  charcoal  in  considerable  quantity,  whilst  helium  is 
not  so  retained.  Working  on  the  basis  of  these  observations,  the 
author  finds  that  the  percentage  of  neon  in  gaseous  air  is  0*0000086 
by  weight  and  0*0000123  by  volume,  the  percentage  of  helium  being 
0*00000056  by  weight  and  0*0000040  by  volume.  The  experiments 
indicate  also  that  the  amount  of  free  hydrogen  in  air  must  be  less  than 
l/500th  of  the  volume  of  neon  and  helium  together.  J.  C.  P. 

Electric  Preparation  of  Colloidal  Metals.  The  Svedberg  ( Per ., 
1905,  38,  3616 — 3620.  Compare  Bredig,  Abstr.,  1900,  ii,  213; 
Billitzer,  ibid.,  1902,  ii,  454  ;  Blake,  Amer.  J .  of  ScL,  1903, 16,  431). — 
Colloidal  solutions  of  metals  cannot  be  obtained  by  Bredig’s  method 
when  organic  solvents  are  used,  as  considerable  quantities  of  carbon 
are  always  deposited.  Blake’s  method  gives  negative  results  with 
ether,  chloroform,  benzene,  or  acetone. 

Colloidal  solutions  of  metals  in  organic  solvents  have  been  obtained 
by  suspending  the  metal  in  the  form  of  thin  foil  and  using  electrodes 
of  iron  or  aluminium  with  a  potential  difference  of  110  volts  and  a 
current  density  so  small  that  it  can  scarcely  be  measured  by  an 
ordinary  ammeter.  Tin,  gold,  silver,  and  lead  have  been  obtained  in  a 
colloidal  state  in  various  organic  solvents,  but  extremely  hard  metals 
such  as  aluminium  cannot  be  disintegrated  by  this  method. 

A  second  method  consists  in  connecting  a  glass  condeuser  of  225 
sq.  cm.  surface  with  the  induction  coil  and  attaching  the  secondary 
poles  to  the  electrodes,  which  are  immersed  in  the  liquid  contained  in 
a  porcelain  dish.  The  metal  is  used  in  a  granular  form  or  as  wire 
clippings.  When  the  current  is  passed,  sparks  play  between  the  metal 
particles,  and  in  the  course  of  a  few  minutes  dark-coloured  solutions 
are  obtained.  These  contain  no  large  particles  and  hence  need  not  be 
filtered.  Colloidal  solutions  of  magnesium,  zinc,  aluminium,  tin, 
antimony,  iron,  nickel,  and  even  alkali  metals  in  ether  have  been 
obtained. 

The  solutions  of  sodium  are  violet  and  those  of  potassium  bluish- 
violet  in  colour,  and  these  facts  are  used  to  support  Elster  and  Geitel’s 
view  that  the  colorations  produced  by  cathode  or  Tesla  rays  on  alkali 
chlorides  are  due  to  colloidal  solutions  of  the  metal  in  the  alkali 
chloride.  J.  J.  S. 
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Boiling  Points  of  the  Alkali  Metals.  Otto  Ruff  and  Otto 
Johannsen  ( Ber .,  1905,  38,  3601 — 3604.  Compare  Carnelley  and 
Williams,  Trans.,  1879,  35,  563  ;  Perman,  Trans.,  1889,  55,  326). — - 
The  authors  have  determined  the  boiling  points  of  the  alkali  metals 
in  a  wrought  iron  distilling  apparatus,  which,  contrary  to  previous 
statements,  is  not  attacked.  The  temperatures  were  observed  by 
means  of  a  platinum — platino-rhodium  thermo-element.  The  follow¬ 
ing  boiling  points  under  760  mm.  pressure  are  accurate  to  within  +  5°  : 
caesium,  670°  ;  rubidium,  696°  (698*5°)  ;  potassium,  757*5°  (759°)  ; 
sodium,  877*5°  (879°).  The  temperatures  in  brackets  are  the  highest 
observed  on  rapid  boiling  of  the  metals. 

Lithium  was  prepared  by  electrolytic  fusion  of  a  mixture  of  lithium 
and  potassium  chlorides  in  Muthmann,  Hofer,  and  Weiss’  apparatus 
(Abstr.,  1902,  ii,  262),  the  current  density  being  about  85  amperes 
with  an  EM.F.  of  20  volts.  At  about  1400°,  half  of  the  lithium  in 
the  distillation  apparatus  remained  unchanged,  the  rest  being  con¬ 
verted  into  hydride  or  nitride,  and  complete  volatilisation  did  not  take 
place  even  at  the  melting  point  of  the  wrought  iron  vessel.  The 
boiling  point  of  lithium  must  be  above  1400°. 

A  curve  drawn  with  the  atomic  weights  of  these  metals  as  abscissae, 
and  their  boiling  points  as  ordinates  resembles  the  melting-point  curve 
but  does  not  permit  of  the  boiling  points  being  represented  as  a  simple 
function  of  the  atomic  weights.  G.  Y. 

Some  Reactions  of  the  Alkali  and  Alkaline-earth  Hydrides. 
Influence  of  Traces  of  Moisture  on  the  Decomposition  of  the 
Alkali  Hydrides  by  Carbon  Dioxide  or  Acetylene.  Henri 

Moissan  [Ann.  Chim.  Phys .,  1905,  [viii],  6,  289 — 322,  323 — 333). — 
A  resume  of  work  already  published  (compare  Abstr.,  1902,  i,  253, 
255  ;  ii,  136,  206  ;  1903,  i,  595,  785  ;  ii,  349,  365,  367  ;  this  vol., 
i,  507).  M.  A.  W. 

Potassium  Percarbonate.  William  D.  Brown  (J.  Amer .  Chem. 
Sbc .,  1905,  27,  1222 — 1224). — The  degree  of  purity  of  specimens  of 
potassium  percarbonate  (Constam  and  Hansen,  Abstr.,  1897,  ii,  550) 
can  be  determined  by  titration  with  potassium  permanganate  in  a 
solution  acidified  with  sulphuric  acid,  when  the  following  reaction 
takes  place:  5K0C2Og  +  8H0S04  +  2KMn04  =  2MnS04  +  6K2S04  + 
8H20  +  10CO2  +  5G2. 

Samples  of  the  salt  were  prepared  and  found  to  contain  only  30 — 40 
per  cent,  of  the  percarbonate,  whereas  Hansen  (Abstr,,  1898,  ii,  23) 
obtained  a  product  containing  80 — 95  per  cent.  A  comparison  of  the 
reactions  of  potassium  percarbonate  with  those  of  sodium  peroxide 
shows  that  the  latter  is  to  be  preferred  as  an  oxidising  agent. 

E.  G. 

Potassium  Chromates.  Frans  A.  H.  Schreinemakers  (Chem. 
Centra  1905,  ii,  1067  ;  from  Chem .  WeeJcblad ,  1,  837 — 848.  Compare 
Jaeger  and  Kriiss,  Abstr.,  1889,  1117). — Potassium  trichromate, 

K2Cr3O]0,  and  potassium  tetrachromate,  K2Cr40]3,  may  be  prepared  by 
adding  chromic  acid  to  the  chromate  or  dichromate.  The  conditions 
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of  equilibrium  of  the  system — potassium  oxide,  water,  and  chromic  acid 
at  30°  have  been  investigated.  The  compounds  which  separate  in  a 
solid  form  correspond  with  those  obtained  in  the  case  of  ammonium 
chromates  (this  vol.,  ii,  820),  except  that  when  no  chromic  acid  is 
present  the  hydrate  K0H,2H2O  is  deposited  from  a  solution  which 
contains  about  55  per  cent,  of  potassium  hydroxide  and  45  of 
water.  At  30°,  100  grams  of  water  dissolve  64*91  of  potassium 
chromate  and  18*12  of  dichromate;  it  is  impossible,  therefore,  to 
precipitate  the  chromate  from  a  solution  of  dichromate  by  the  addition 
of  a  base,  but  the  corresponding  dichromate  may  be  precipitated 
from  a  solution  of  potassium  or  ammonium  chromate  by  the 
addition  of  chromic  acid,  A  chromate  containing  more  potassium 
than  potassium  chromate  cannot  exist  at  30Q,  and  the  conditions 
under  which  the  trichromate  is  stable  are  rather  limited.  A  higher 
chromate  than  the  tetrachromate  does  not  exist  at  30°  in  conjunction 
with  its  saturated  solution.  Potassium  tri-  and  tetra^chromates  are 
decomposed  by  water,  forming  dichromate.  E.  W.  W. 

Electrolytic  Preparation  of  Sodium.  Konsortium  fOr  Elektro- 
chemische  Industrie  (D.B.-P.  160540). — In  the  electrolysis  of  fused 
sodium  chloride,  a  considerable  quantity  of  metallic  sodium  dissolves 
in  the  bath,  and  at  the  high  temperature  required  for  fusion  is  lost  by 
burning.  This  is  avoided  by  using  as  an  electrolyte  a  mixture  of 
sodium  chloride  with  potassium  fluoride,  the  former  in  large  excess. 
In  place  of  potassium  fluoride,  a  mixture  of  sodium  fluoride  and 
potassium  chloride  may  be  added.  The  temperature  of  fusion  is  thus 
lowered.  C.  H.  I), 

Physical  Properties  of  Sodium  Vapour.  P.  V.  Bevan  ( Proc . 
Camb.  Phil .  Soc .,  1905,  13,  129 — 131). — Wood  has  previously  observed 
that  sodium  vapour  appears  to  possess  considerable  cohesion  and 
frequently  exhibits  a  free  surface  {Phil.  Mag.,  1904,  [vi],  8,  296)t 
The  formation  of  a  cloud  of  sodium  vapour  is  easily  observed  by 
heating  a  piece  of  sodium  in  a  partially  exhausted  tube  and  observing 
through  the  tube  a  Bunsen  flame  coloured  by  sodium.  The  cloud 
possesses  a  definite  boundary  if  the  pressure  of  the  gas  in  the  tube  is 
sufficiently  high,  but  in  a  high  vacuum  no  cloud  is  observed.  In 
perfectly  dry  hydrogen  also  no  cloud  is  formed.  It  was  found  that 
distinct  distillation  of  sodium  takes  place  at  100°,  that  is,  2°  above  its 
melting  point.  L.  M,  J. 

Preparation  of  Alkali  Nitrites.  Jacob  Grossmann  (D.B.-P. 
160671). — In  the  reduction  of  sodium  nitrate  by  carbon  according  to 
the  equation  2NaN03  +  2NaOH  +  C  =  2NaN02  +  Na2C03  +  H20,  nearly 
one-half  of  the  sodium  nitrate  is  lost  by  further  reduction  when  the 
carbon  is  employed  in  the  amorphous  form.  When,  however,  natural 
graphite  is  employed  in  place  of  coke,  and  an  oxide  or  hydroxide  of  an 
alkaline-earth  in  place  of  sodium  hydroxide,  this  loss  is  avoided,  and  a 
lower  temperature  suffices  for  the  reduction.  O,  H.  D. 
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Ammonium  Chromates.  Frans  A.  IT.  Schreinem akers  ( Chem . 
Centr .,  1905,  ii,  1066—1067;  from  Chem.  WeeJcblad ,  1,  395—410. 
Compare  Jaeger  and  Kriiss,  Abstr.,  1889,  1117). — The  conditions  of 
equilibrium  of  systems  consisting  of  ammonia,  chromic  acid,  and  water 
at  30°  have  been  investigated.  The  following  compounds  separate  in 
the  solid  state  in  the  order  given  :  ammonium  chromate  and  dichrom- 
ate,  dichromate,  dichromate  and  trichromate,  trichromate,  trichrom¬ 
ate  and  tetrachromate,  tetrachromate  and  chromic  acid,  chromic 
acid.  Ammonium  chromate  cannot  be  dried  at  100°  without  de¬ 
composing,  and  even  at  lower  temperatures  it  gives  off  ammonia  and 
forms  dichromate.  The  chromate  and  dichromate  are  not  decomposed 
fcy  dissolving  in  water,  but  the  tri-  and  tetra-chromates  are. 
Chromates  containing  more  ammonia  than  ammonium  chromate  are 
not  formed  even  at  0°;  the  chromate  is  the  only  compound  which 
separates  in  a  solid  form  at  0°  from  solutions  containing  about  1*5  per 
cent,  of  chromic  acid  and  about  42  of  ammonia.  At  30°,  100  grams 
of  water  dissolve  47T7  of  dichromate,  about  40*4  of  chromate,  and 
165*1  of  chromic  acid.  The  whole  series  of  chromates  may  be  pre¬ 
pared  by  adding  chromic  acid  to  the  chromate.  E.  W.  W. 

Reaction  between  Silver  Nitrate  and  Disodium  Hydrogen 
Phosphate.  Yukichi  Osaka  (Mem.  Coll.  Sci.  Eng .  Kyoto ,  1904 — 5, 
1,  158 — 167.  Compare  Berthelot,  Abstr.,  1901,  ii,  503). — The  in¬ 
fluence  of  the  concentration  and  of  the  relative  proportions  in  the 
reaction  between  silver  nitrate  and  disodium  hydrogen  phosphate  at 
25°  has  been  studied.  When  the  two  substances  are  mixed  in 
equivalent  proportions,  the  percentage  of  the  silver  precipitate 
increases  slightly  with  the  concentration.  Within  the  limits  repre¬ 
sented  by  0*005  and  0*120  mol.  AgN03  per  litre,  the  percentages  are 
51*8  and  59*0  respectively.  Solubility  experiments  indicate  that  the 
concentration  of  the  silver  remaining  in  the  solution  is  the  same  as 
that  in  a  saturated  solution  of  nitric  acid  of  which  the  concentration 
is  equal  to  the  concentration  of  the  acidic  hydrogen  in  the  former. 
The  following  solubility  data  were  obtained. 

Concentration  of  nitric  acid. 

0*005  0*01  0*015  0*02  0-025  0*03  0*035  0*04  Mols.  per  litre 

Concentration  of  silver  in  solution. 

0*00748  0*0142  0*0206  0*0263  0*0325  0*0387  0*0434  0*0494  Mols.  per  litre 

Assuming  that  the  solutions  contain  principally  silver  nitrate, 
silver  dihydrogen  phosphate,  and  free  phosphoric  acid  together  with 
their  dissociation  products,  the  equilibrium  condition  has  been 
deduced  and  this  is  shown  to  be  satisfied  by  the  experimental  data 
for  varying  dilution  and  varying  relative  proportion  of  the  reacting 
substances.  The  influence  of  an  excess  of  silver  nitrate  in  increasing 
the  amount  of  precipitated  silver  phosphate  is  small,  and  this  increase 
is  very  nearly  proportional  to  the  excess  of  silver  nitrate  added.  On 
the  other  hand,  the  influence  of  an  excess  of  disodium  hydrogen 
phosphate  is  very  considerable  and  the  precipitation  of  the  silver  is 
practically  complete  when  three  equivalents  of  disodium  hydrogen 
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phosphate  are  added  to  one  equivalent  of  silver  nitrate.  This  result 
also  agrees  with  the  theoretical  relationship  deduced.  H.  M.  D. 

Equilibrium  among  Certain  Bases  in  Simultaneous  Contact 
with  Phosphoric  Acid.  Antonio  Quartaroli  ( Gazzetta ,  1905,  35, 
ii,  290 — 304). — On  saturating  one  mol.  of  phosphoric  acid  with  an 
equivalent  of  lime  (or  baryta)  and  two  equivalents  of  sodium  (or 
potassium)  hydroxide,  precipitation  of  two-thirds  of  the  phosphoric 
acid  with  formation  of  the  double  salt,  Ca3Na6(P04)4  or  Ba3NaG(P04)4 
[which  Berthelot  (Abstr.,  1901,  ii,  504)  stated  to  occur]  does  not 
take  place,  scarcely  one- third  of  the  phosphoric  acid  being  precipitated 
in  the  form  of  tri-  and  tetra-basic  phosphates.  Two-thirds  of  the 
phosphoric  acid  remains  in  solution  as  tri-  and  di-basic  phosphates. 
Hence,  bases  added  in  equivalent  quantities  to  phosphoric  acid  dis¬ 
tribute  themselves  unequally  between  the  solution  and  the  precipitate, 
and,  as  the  latter  is  partly  composed  of  tetrabasic  phosphates,  the 
solution  must  contain  a  certain  amount  of  dibasic  phosphates.  An 
exception  to  this  is  met  with  when  a  solution  of  phosphoric  acid  con¬ 
taining  one  equivalent  of  baryta  and  two  equivalents  of  sodium 
hydroxide  is  left  for  a  long  time  ;  one  atom  of  sodium  and  one  of 
barium  (less  than  was  calculated  by  Berthelot)  then  pass  into  the 
insoluble  condition  and  precipitate  a  little  less  than  half  of  the  phos¬ 
phoric  acid. 

Nor  when  one  mol.  of  phosphoric  acid  is  saturated  with  one 
equivalent  each  of  lime  (or  baryta)  and  sodium  (or  potassium) 
hydroxide  is  it  found  that  two-thirds  of  the  phosphoric  acid  is 
precipitated  with  formation  of  insoluble  double  phosphates  containing 
equivalent  quantities  of  calcium  and  sodium.  In  this  case,  too,  the 
bases  are  unequally  distributed  between  the  precipitate  and  the 
solution,  the  latter  containing  mono-  and  di-basic  phosphates  and  the 
former  di-  and  tri-basic,  and  in  some  cases  tetra-basic  phosphates. 

Magnesia  exhibits  a  behaviour  which  is  different  from  that  of  lime 
or  baryta  and  which  varies  markedly  with  the  alkali  present.  Thus,  on 
adding  one  equivalent  of  magnesia  and  two  equivalents  of  sodium 
hydroxide  to  one  mol.  of  phosphoric  acid,  only  magnesium  is  precipi¬ 
tated,  whilst  if  the  sodium  hydroxide  is  replaced  by  potassium 
hydroxide,  a  portion  of  the  latter  passes  into  the  insoluble  state. 
On  adding  one  equivalent  of  sodium  or  potassium  hydroxide  to  mono¬ 
magnesium  phosphate,  the  amount  of  phosphoric  acid  precipitated  is 
much  less  than  in  the  other  cases  and  only  amounts  to  about  one-sixth 
of  the  total  quantity  ;  seeing  that  dimagnesium  phosphate,  like  the 
dicalcium  salt,  is  only  very  slightly  soluble  and  that  the  alkali 
hydroxide  present  is  sufficient  to  precipitate  it,  it  is  probable  that 
soluble  double  phosphates  are  formed.  T.  H.  P. 

Solubility  of  Barium  Sulphite  in  Water  and  in  [Sucrose] 
Solutions.  Jotiann  BoGowrcz  (Zeit.  Ver.  Deut .  Zucker-lnd .,  1905, 
596,  938 — 940). — The  results  of  the  author's  measurements,  in  grams 
of  barium  sulphite  present  in  100  c.c.  of  solution,  are  given  in  the 
following  table  : 
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20°, 

80°. 

Water . 

0  01974 

000177 

Sucrose  solution,  10°  Brix  . 

0*01040 

0’00335 

20  „  . 

0*00968 

0-00289 

>>  50  ,,  . 

0*00782 

0  00223 

>>  >)  40  ,,  . . 

000484 

0*00158 

jj  50  . . . 

0*00298 

0*00149 

„  ,,  66  ,,  (saturated)  ... 

.  0-00223 

0  00112 

T.  H.  P. 

The  Molecular  Weight  of  Mercuric  Silver  Iodide.  Walter 
Herz  and  M.  Knock  (Zeit.  anorg.  Chem .,  1905,  46,  460). — The 
molecular  weight  of  the  double  iodide  has  been  determined  in  alcoholic 
solution  by  the  boiling-point  method  and  found  =^428.  The  theo¬ 
retical  value  for  Hgl2  =  453*9.  Hence  the  salt  is  undissociated  and 
unimolecular  in  alcoholic  solution.  D.  H.  J. 

Manganese-Iron  Alloys.  Max  Levin  and  Gustav  Tammann 
(Zeit.  anorg.  Chem.,  1905,  47,  136 — 144). — -The  freezing-point  curve 
indicates  the  absence  of  any  compound  of  iron  and  manganese  ;  there 
exists  an  unbroken  series  of  mixed  crystals  of  the  two  metals.  This 
result  is  only  apparently  opposed  to  the  microscopic  appearance  of  the 
alloys  ;  under  the  microscope,  there  appear  to  be  in  some  cases  two 
structural  elements,  but  this  is  due  to  the  fact  that  during  rapid 
cooling  equilibrium  is  not  at  once  established  between  the  liquid  alloy 
and  the  mixed  crystals,  and  crystals  richer  in  iron  separate  first  and 
then  become  surrounded  by  others,  richer  in  manganese.  The  melting 
point  of  manganese  is  1247°,  of  iron  1551°.  Preliminary  experiments 
to  ascertain  the  temperatures  at  which  the  magnetic  permeability  of 
manganese-iron  alloys  abruptly  change,  gave  the  following  results  : 


Percentage  of  iron  ..... 

....  100 

90 

80 

Disappearance . 

....  950° 

820° 

750' 

Return . 

....  750° 

715° 

720' 

D.  H.  J. 

Reduction  of  Oxides,  a  New  Method  of  preparing  the  Binary 
Compound,  SiMn2,  by  means  of  Aluminium.  Emile  Yigouroux 
(Compt.  rend.,  1905,  141,  722 — 724.  Compare  Abstr.,  1896,  ii,  362). 
— By  firing  a  mixture  of  silica,  manganese  oxide,  and  aluminium,  and 
allowing  the  flux  to  cool  very  slowly,  a  brittle  mass  is  obtained  which, 
after  extraction  with  dilute  hydrochloric  acid  and  then  with  dilute  hydro¬ 
fluoric  acid,  consists  of  crystals  of  the  manganese  silicide,  SiMn2, 
which  is  decomposed  by  the  action  of  warm  hydrochloric  or  nitric  acid, 
and  in  this  respect  differs  from  the  compound  of  the  same  composition 
described  by  Lebeau  (compare  Abstr.,  1903,  ii,  215).  Attempts  to 
prepare  a  silicide  containing  a  higher  proportion  of  manganese  than 
the  one  described  above  were  not  successful.  Mf  A.  Wt 
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Conditions  of  Stability  of  Certain  Suspensions.  Federico 
Giolitti  ( Gazzetta ,  1905,  35,  ii,  181 — 192). — The  author  has  made  a 
number  of  experiments  on  the  coagulation  of  colloidal  ferric  hydroxide 
solution,  prepared  by  boiling  freshly-prepared  ferric  acetate  solution 
until  acid  vapours  are  no  longer  evolved.  A  gelatinous  hydrogel  is 
formed  by  the  addition  to  this  solution  of  a  small  quantity  of  sulphuric, 
sulphurous,  selenious,  iodic,  periodic,  boric,  or  phosphoric  acid,  or  of 
certain  salts.  The  addition  of  a  small  amount  of  hydrochloric,  hydro- 
bromic,  hydriodic,  nitric,  perchloric,  or  perbromic  acid  to  the  colloidal 
solution  causes  slight  precipitation  of  a  finely-divided,  brick-red 
powder  which  cannot  be  removed  by  filtration,  is  soluble  in  water,  and 
is  obtained  in  larger  quantity  if  the  amount  of  acid  added  is  increased. 
The  acids  given  in  the  first  of  the  above  two  groups  all  act  with 
about  equal  rapidity,  even  when  present  in  only  very  small  amounts. 
With  those  of  the  second  group,  it  is  possible  to  state  limits  of  con¬ 
centration  between  which  they  are  capable  of  completely  precipitating 
the  ferric  hydroxide ;  in  this  case,  too,  the  precipitate  obtained  has  all 
the  properties  of  the  hydrogel,  whilst  the  acids  of  the  first  group  yield 
a  precipitate  with  altered  properties. 

A  solution  of  ferric  hydroxide  produced  by  the  dialysis  of  a  solution 
of  ferric  chloride  saturated  with  freshly-precipitated  ferric  hydroxide 
exhibits  less  regularity  in  its  behaviour,  the  amount  of  the  precipitate, 
for  example,  increasing  gradually  with  the  amount  of  acid  added. 

Other  colloidal  solutions  exhibit  properties  similar  to  those  observed 
with  ferric  hydroxide  solution.  T.  H.  P. 

Constitution  and  Genesis  of  Iron  Sulphates  :  Synthesis  of 
Sodium  Ferric  Sulphates.  Rudolf  Scharizer  (Zeit.  Kryst.  Min., 
1905,  41,  209 — 225). — The  greenish- white  ferrinatrite  (  =  ferro- 

natrite),  NaflFe2S6021,6H20,  and  the  orange-yellow  sideronatrite, 
Na4Fe2S40ir,7H20,  both  of  which  are  from  Chili,  are  considered  to 
be  derivatives  of  the  acid  ferric  sulphate,  Fe2(0H)2(S04H)4,6H20, 
and  to  have  the  constitutional  formulae  Fe2(S04Na)6,6H20  and 
Fe2(0H)2(S04Na)4,6H20  respectively. 

Ferrinatrite  is  obtained  artificially  by  allowing  a  mixture  of  acid 
ferric  sulphate  and  acid  sodium  sulphate  to  remain  in  a  moist  atmos¬ 
phere  for  several  months.  The  greenish-white  crystallised  product  is 
hexagonal,  and  has  the  composition  given  above ;  it  loses  all  its  water 
at  100°. 

Sideronatrite  is  obtained  as  indistinct  (orthorhombic  ])  crystals  by 
the  slow  evaporation  of  a  solution  containing  ferric  and  sodium 
sulphates  and  sulphuric  acid,  but  if  allowed  to  remain  in  contact  with 
the  solution  it  soon  changes  to  ferrinatrite.  It  is  also  deposited  from 
a  solution  of  ferrinatrite,  or  when  a  solution  of  acid  sodium  sulphate 
acts  on  ferric  hydroxide.  Six- sevenths  of  the  water  of  artificial 
sideronatrite  is  lost  at  125°,  the  remaining  molecule  being  expelled 
only  at  a  high  temperature.  L.  J.  S. 

Higher  Oxide  of  Nickel.  Italo  Bellucci  and  E.  Clavari  (Atti 
R.  Accad .  Lincei,  1905,  [v],  14,  ii,  234 — 242). — Experiments  on  the 
oxidation  of  nickel  sulphate  in  alkaline  solution  by  means  of  various 
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oxidising  agents  and  under  various  conditions  of  temperature  and 
dilution  lead  to  the  following  conclusions  :  (1)  Anyone  oxidising  agent 
yields,  both  at  the  ordinary  temperature  and  on  heating,  products  giving 
the  same  value  for  the  ratio  nickel :  oxygen,  but  at  0°  the  proportion 
of  oxygen  is  much  higher.  (2)  The  degree  of  oxidation  of  the  nickel 
depends  on  the  nature  of  the  oxidising  agent  and  on  the  rapidity  of 
the  oxidation,  the  lowest  numbers  being  obtained  when  the  precipi¬ 
tate  is  left  for  a  long  time  in  contact  with  excess  of  the  oxidising 
solution.  (3)  None  of  the  oxidising  agents  employed  led  to  the  forma¬ 
tion  of  an  oxide  having  the  formula  Ni203.  (4)  On  oxidation  with 
bromine  in  presence  of  excess  of  potassium  carbonate  at  0°  and 
washing  the  precipitate  with  concentrated  potassium  carbonate  solu¬ 
tion,  the  ratio  of  nickel  to  oxygen  was  found  to  have  the  value 
10 : 19*07 ;  this  is  in  good  agreement  with  the  numbers  10:20 
required  by  the  oxide  Ni02,  the  existence  of  which  has  been  assumed 
by  Dufau  (Abstr.,  1897,  ii,  200).  This  oxide  readily  loses  oxygen, 
forming  substances  which  vary  in  composition  with  the  conditions, 
and  to  which  no  definite  formula  can  be  given.  (5)  When  nickel 
dioxide  loses  oxygen,  no  arrest  occurs  at  the  stage  Ni203,  which  may, 
however,  represent  a  relatively  stable  compound ;  on  drying  over 
calcium  chloride  at  100°,  it  passes  always  into  compounds  for  which 
the  ratio  of  Ni :  O  is  in  some  cases  approximately  10:14  and  in 
others  10:13. 

Nickel  hence  behaves  differently  from  cobalt,  which  forms  an  oxide, 
Co203,  capable  of  being  dried  at  100°  without  decomposing.  The 
oxides,  which  have  been  described  as  Ni203  and  Ni304,  must  be 
regarded  as  mixtures  of  Ni02  and  NiO.  T.  H.  P. 

Perchromic  Acids.  E.  H.  Riesenfeld  [with  Kutsch,  Ohl,  and 
Wohlers]  (j Ber.,  1905,  38,  3380—3384.  Compare  this  vol.,  ii,  461  ;  and 
Hofmann  and  Hindlmaier,  ibid.,  716). — Hydrogen  peroxide  oxidises 
alkaline  solutions  of  chromic  acid  to  form  reddish-brown  salts  derived 
from  the  acid  H3CrOg.  If,  however,  the  solution  is  acidified  with  almost 
any  acid  (hydrochloric,  oxalic,  or  acetic)  before  the  peroxide  is  added, 
crystalline,  blue  salts  derived  from  the  acid  H3Cr07  are  formed 
(compare  Wiede,  Abstr.,  1898,  ii,  28,  295).  On  adding  hydrogen 
peroxide  to  an  aqueous  solution  of  chromic  acid  containing  excess  of 
pyridine,  a  blue  pyridine  salt ,  PyIICr05,  derived  from  the  acid  HCr05, 
is  obtained.  Yellow  crystals  of  the  composition  Cr04,3NH3  are 
formed  when  the  solution  used  in  preparing  the  salt  (NH4)3Cr08 
( loc .  cit.)  is  kept  for  twenty-four  hours. 

The  salts  of  the  acids  named  can  be  converted  into  one  another.  On 
adding  an  acid  to  an  aqueous  suspension  of  the  salt  (NH4)3Cr08, 
oxygen  is  evolved  and  the  blue  substance  (NH4)H2Cr07  produced.  On 
adding  an  excess  of  pyridine  to  either  of  these  salts,  the  compound 
PyHCr05  is  formed.  Finally,  from  any  of  the  preceding  substances 
the  compound  Cr04,3NH3  is  obtained  by  the  action  in  aqueous 
solution  of  an  excess  of  ammonia. 

A  brief  discussion  is  given  of  the  nature  of  these  substances  and 
the  manner  of  their  formation.  Names  will  be  given  to  them  only 
after  a  more  complete  investigation  has  been  made.  W.  A.  D. 
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Decomposition  of  Chromic  Acid  by  means  of  Hydrogen 
Peroxide.  E.  H.  Biesenfeld  [with  Kutsch  and  Oiil]  ( Ber .,  1905, 38, 
3578 — 3586.  Compare  Berthelot,  Abstr.,  1889,  350,  468,  571  ;  Bau¬ 
mann,  Abstr.,  1891,  245;  Bach,  Abstr.,  1902,  ii,  251). — If  hydrogen 
peroxide  is  dropped  into  a  mixture  of  0*1  A  potassium  dichromate 
solution  and  10  per  cent,  sulphuric  acid,  the  chromic  acid  being  always 
in  excess  and  the  temperature  remaining  constant  at  13*52 — 18* 26°, 
the  amount  of  oxygen  evolved  is  slightly  less  (2*89  instead  of  3)  than 
that  required  by  the  equation  2Cr03  +  3H202  =  Cr203  +  3H20  +  302, 
whilst  if  the  chromic  acid  solution  is  dropped  into  the  hydrogen 
peroxide,  the  latter  being  always  in  excess,  a  blue  coloration  is  formed 
which  gradually  disappears,  and  the  volume  of  oxygen  liberated  is 
equivalent  to  4*14 — 4*97  ;  average,  4*51  mols.  of  oxygen  for  each  mol. 
of  chromic  acid.  The  reaction  takes  place,  therefore,  mainly  according 
to  the  equations:  2H2Cr04  +  7H202  =  2H3Cr08  +  6H20  ;  2H3Cr08  = 
Cr203  +  3H20  +  502,  the  evolution  of  a  slightly  less  amount  of 
oxygen  than  required  by  these  equations  being  due  to  formation  of  a 
small  amount  of  the  perchromic  acid,  H3Cr07.  The  blue  coloration 
in  ethereal  solution  is  formed  by  the  perchromic  acids,  H3CrOs  and 
H3CrO„  as  well  as  by  the  anhydride,  Cr04.  The  decomposition  of  per¬ 
chromic  acid,  H3Cr08J  is  not  affected  by  the  presence  of  hydrogen 
peroxide,  as  the  amount  of  oxygen  evolved  is  the  same  if  the 
decomposition  takes  place  in  acid  solution  or  in  acid  solution  with 
addition  of  a  limited  amount  of  3  per  cent,  or  30  per  cent,  hydrogen 
peroxide. 

If  in  the  oxidation  of  alkaline  chromate  solutions  by  means  of 
hydrogen  peroxide  the  solution  is  allowed  to  become  warm,  the 
perchromate  formed  does  not  separate,  but  decomposes  into  chromate 
and  oxygen,  the  oxidation  and  decomposition  taking  place  successively 
until  the  hydrogen  peroxide  is  completely  reduced,  the  chromate 
acting  as  a  catalytic  agent,  as  observed  by  Berthelot.  G.  Y. 

Molybdates.  Adolf  Junius  (Zeit.  anorg.  Chem .,  1905,  46, 
428 — 448). — Thallium  paramolybdate ,  5T120,12Mo03,  is  obtained  by 
double  decomposition  from  a  hot  solution  of  the  sodium  salt  as  a  yellow, 
microcrystalline  precipitate  very  easily  soluble  in  alkali  hydroxides 
and  carbonates  and  in  mineral  acids.  When  heated,  it  becomes  dark 
yellow,  at  a  red  heat  it  melts  to  a  dark  brown  liquid,  and  finally 
decomposes  with  slight  volatilisation. 

Barium  paramolybdate  is  obtained  by  double  decomposition  as  a 
precipitate  which  dissolves  again  in  excess  of  barium  chloride.  From 
the  solution,  a  bulky  precipitate  separates  after  some  time,  of  the 
formula  5BaO,12MoO3,20H2O.  When  boiling  solutions  of  the  molyb¬ 
date  and  chloride  are  employed,  a  salt  with  10H2O  is  obtained. 

It  was  not  found  possible  to  prepare  lead,  cadmium,  or  silver  para- 
molybdates,  the  normal  salt  being  obtained  in  each  case. 

Electrolysis  of  sodium,  potassium,  and  ammonium  molybdates 
leads  eventually  (when  a  diaphragm  is  employed)  to  the  production 
of  free  molybdic  acid  ;  limited  electrolytic  action  gives  intermediate 
products. 

Sodium  molybdate  with  a  current  of  6*7  amperes  per  sq.  cm.  at  7  to 
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10  volts  gives,  after  electrolysis  for  about  an  hour,  a  faintly  alkaline 
anodic  solution  from  which  the  salt  5Na20,12Mo03,36H20  may  be 
crystallised.  Long-continued  electrolysis  gives  an  acid  anodic  solution 
from  which  alcohol  deposits  crystals  of  Na20,3Mo03  with  9  or 
11H20. 

Potassium  molybdate  gives,  similarly,  the  salt  5K20,12Mo03,8H20 
after  a  short  interval,  and  later  K20,3Mo03,2H20 ;  potassium 
trimolybdate,  unlike  the  sodium  salt,  does  not  effloresce. 

Ammonium  molybdate  yields,  on  electrolysis,  the  paramolybdate  or 
5(NH4)20,12Mo03,7H20  or  (NH4)20,4Mo03,2LH20  or  molybdic  acid 
according  to  the  conditions  ;  the  second  of  these  compounds  (the  tetra- 
or  meta-molybdate)  may  also  be  obtained  by  the  addition  of  hydro¬ 
chloric  acid  to  a  solution  of  ordinary  ammonium  molybdate  until  the 
liquid  reddens  methyl-orange,  and  crystallisation.  Similarly,  as  was 
confirmed  by  measurements  of  the  electrical  conductivity,  sodium 
paramolybdate  may  be  transformed  into  the  tetra-salt  according  to  the 
equation  2Na10Mo12O41 4*  8HC1  =  6Na2Mo4013  +  8NaCl  +  4H20.  Electro¬ 
lytic  reduction  of  molybdic  acid  in  strong  hydrochloric  acid  solution 
gives  at  the  cathode  a  precipitate  of  the  blue  oxide,  to  which  the 
formula  Mo7O20  is  ascribed  instead  of  the  Mo5014  of  Berzelius  or  the 
Mo3Og  of  Muthmann.  D.  H.  J. 

Solid  Solutions  of  Indifferent  Q-ases  in  Uranium  Oxide.  II. 

Volkmar  Kohlschutter  and  K.  Vogdt  ( Ber .,  1905,  38,  2992 — 3002. 
Compare  this  vol.,  ii,  394). — In  reply  to  Eriedheim  (this  vol.,  ii,  530), 
details  are  given  of  quantitative  experiments  which  support  the 
authors’  views  as  to  the  reaction  which  takes  place  when  hydroxyl- 
amine  uranate  is  heated  and  the  nature  of  the  residue.  G.  Y. 

Double  Carbonate  of  Uranyl  and  Ammonium.  Federico 
Giolitti  and  Y.  Yecchiarelli  (Gazzetta,  1905,  35,  ii,  170 — -181). — 
On  mixing  a  concentrated  solution  of  ammonium  carbonate  (5  mols.) 
with  one  of  uranyl  nitrate  (2  mols.)  at  50 — 55°,  the  liquid  deposits, 
on  cooling,  a  bright  yellow,  crystalline  mass  of  the  soluble  double  salt, 
2U02C03,3(NH4)2C03,4H20,  which  is  probably  identical  with  the 
salt  obtained  by  Plate  (Gmelin-Kraut,  Handbuch  anorg.  Chem .,  2nd 
ed.,  2,  411);  the  addition  of  alcohol  to  the  mother-liquor  causes 
the  deposition  of  a  bright  yellow  powder,  which  is  soluble  in  water 
and  in  which  the  ratio  of  NH3 :  U  has  the  value  9  :  4. 

A  solution  containing  excess  of  ammonia,  together  with  uranyl 
nitrate  (1  mol.)  and  ammonium  carbonate  (3  mols.),  deposits  the  double 
salt,  I702C03,2(NH4)2C03,  in  the  form  of  yellow  crystals,  which  lose 
ammonia  at  the  ordinary  temperature  and  more  readily  on  heating, 
either  in  the  dry  state  or  in  solution ;  the  ratio  between  NH3  and  C02 
always  remains,  however,  the  same,  that  is,  4:3,  so  that  it 
must  be  assumed  that  the  salt  splits  up  completely  into  the  two  parts 
U020  and  C02.2(NH4)2C03.  The  formation  of  complex  ions  with 
this  double  salt  is  confirmed  by  cryoscopic  measurements,  which 
indicate  an  increasing  and  ultimately  almost  complete  electrolytic 
dissociation.  T.  H.  P: 
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Equilibrium  Phenomena  with  the  Hydrates  of  Uranous 
Sulphate.  I.  Properties  of  Uranous  Sulphate.  .Federico 
Giolitti  and  G.  Bucci  ( Gazzetla ,  1905,  35,  ii,  151 — 161).— -By  the 
interaction  of  varying  quantities  of  uranyl  sulphate,  alcohol,  water, 
and  sulphuric  acid,  the  authors  have  prepared  the  following  hydrates 
of  uranous  sulphate:  (1)  U(S04)2,8H20,  which  forms  small,  dark 
green  crystals  and,  when  treated  with  a  large  quantity  of  cold  water, 
is  mostly  dissolved,  whilst  about  25  per  cent,  of  it  is  converted  into 
a  green,  powdery  basic  salt,  U0S04,2H20 ;  the  extent  of  the 
hydrolysis  effected  by  water  depends  on  the  temperature.  If  the  salt 
is  acted  on  by  a  small  proportion  of  water,  the  basic  salt  at  first 
separated  gradually  dissolves  and  a  solution  of  the  normal  sulphate  is 
obtained.  Ten  per  cent,  sulphuric  acid  solution  dissolves  the  octahy- 
drate  without  hydrolysing  it.  When  heated  in  absence  of  air,  it  passes 
into  the  tetrahydrate  at  about  90°,  into  the  anhydrous  salt  at  about 
300°,  and  when  ignited,  firstly  into  U00S04,  and  finally  into  U308. 
Graphic  representation  of  the  rate  of  loss  of  water  by  the  octaliydrate 
when  kept  in  a  desiccator  over  sulphuric  acid  indicates  the  existence 
of  the  hydrates:  U(S04)2,7H20,  U(S04)2,3H20,  and  U(S04)2,2H20. 
(2)  The  tetrahydrate,  U(S04)2,4H20,  which  behaves  similarly  to  the 
octahydrate  on  heating  and  is  more  readily  decomposed  than  the 
latter  by  water.  T.  H.  P. 

Equilibrium  Phenomena  with  the  Hydrates  of  Uranous 
Sulphate.  II.  Octahydrate  and  Tetrahydrate  of  Uranous 
Sulphate.  Federico  Giolitti  and  G.  Bucci  ( Gazzetta ,  1905,  35, 
ii,  162 — 169.  Compare  preceding  abstract). — Microscopical  study  of 
the  transformation  of  the  octa-  into  the  tetra-hydrate  of  uranous 
sulphate  shows  that  this  change  proceeds  at  68 — 87°,  and  hence  takes 
place  where  the  octahydrated  sulphate  is  in  a  condition  of  metastable 
equilibrium.  Solutions  of  the  octahydrate  are  relatively  very  stable 
between  18°  and  105G,  so  that  the  separation  of  the  tetrahydrate  some¬ 
times  occurs  only  with  difficulty  ;  the  exact  temperature  at  which  the 
conversion  into  the  lower  hydrate  takes  place  has  not  been  determined. 
A  saturated  solution  of  the  unchanged  octahydrate  contains,  at  18°, 
10T7  per  cent.,  and  at  93°,  63 ‘2  per  cent,  of  U(S04)2,  whilst  that  of 
the  tetrahydrate  contains,  at  24°,  9*8  per  cent.,  at  37°,  8*3  per  cent.,  at 
48*2°,  8T  per  cent.,  and  at  63°,  8*3  per  cent,  of  U(S04)2.  The  results 
obtained  show  that,  at  temperatures  below  18 — 20°,  the  octahydrate, 
which,  since  it  has  a  less  solubility  than  the  tetrahydrate,  is  the 
stable  form  in  which  uranous  sulphate  crystallises,  is  labile  at  any 
higher  temperatures,  the  stable  form  then  being  the  tetrahydrate. 
The  pale  green  powder  obtained  by  the  interaction  of  42  grams  of 
uranyl  sulphate,  168  grams  of  water,  336  grams  of  alcohol,  and 
41  grams  of  sulphuric  acid  under  the  influence  of  sunlight,  has  the 
composition  U(S04)2,H2S04,10H20.  T.  H.  P. 

Zirconiumsulphuric  Acids.  Rudolf  Ruer  and  Max  Levin 
(Zeit.  anorg .  Chern .,  1905,  46,  449 — 455). — It  has  already  been  shown 
(this  vol.,  ii,  41)  that  zirconium  sulphate  is  more  correctly  considered 
as  zirconiumsulphuric  acid.  It  now  appears  that  there  exists  another, 
probably  a  series  of  these  zirconiumsulphuric  acids  containing  more 
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zirconium  than  the  normal  sulphate  and  yielding  on  electrolytic  dis¬ 
sociation  complex  anions  containing  both  zirconium  and  the  sulphate 
group.  The  so-called  basic  zirconium  sulphate  obtained  by  dissolving 
zirconium  hydroxide  in  a  solution  of  neutral  zirconium  sulphate  at 
100°,  seems  in  reality  to  be  a  solution  of  zirconiumsulphuric  acids,  to 
which  the  formula  (Zr02)?i(S03)m(H20)jP,  where  n>m/2,  must  be 
assigned. 

The  tendency  of  zirconium  to  form  zirconiumsulphuric  acids,  richer 
in  metal  than  the  normal  salt,  explains  the  difference  which  a  solution 
of  normal  zirconium  sulphate  shows,  according  to  whether  it  has  been 
prepared  in  the  cold  or  by  boiling  ;  in  the  heated  solution  there  is 
formed  a  zirconiumsulphuric  acid,  and  free  sulphuric  acid  ;  the  latter, 
as  proved  experimentally,  increasing  the  electrical  conductivity. 

D.  H.  J. 

Bismuth  Telluride.  K.  Monkemeyer  (Zeit.  anorg.  Chem. ,  1905, 
46,  415- — 422). — A  fusion  diagram  for  bismuth  and  tellurium,  has 
been  constructed  by  Tammann’s  method,  and  it  has  thus  been  found  that 
there  is  only  one  definite  compound  formed,  namely,  Bi2Te3.  The  curve 
of  fusion  shows  a  maximum  point  (corresponding  with  the  compound 
mentioned)  at  573°  and  52  T  4  per  cent,  of  bismuth,  and  two  eutectic 
points  at  261°  and  99*08  per  cent,  of  bismuth  and  at  388°  and  13*91 
per  cent,  of  bismuth  respectively.  D.  H.  J. 

Columbium  and  Tantalum.  Edgar  E.  Smith  [with  Roy  D. 
Hall,  Mary  E.  Pennington,  and  C.  W.  Balke]  {Chem.  Ceutr .,  1905,  ii, 
1160 — 1 1 6 1 ;  f rom  Froc.  Amer.  Phil.  a$oc.,44,  151 — 158.  Compare  Abstr., 
1904,  ii,  824). — Although  Marignac  found  titanium  in  columbium,  the 
oxide  of  the  latter  prepared  from  potassium  columbofluoride  has  not 
been  found  to  give  the  characteristic  tests  for  titanium  with  hydrogen 
peroxide  and  chromotropic  acid.  Attempts  to  separate  titanium 
chloride  from  the  crystalline  chloride,  prepared  by  means  of  sulphur 
monochloride,  also  failed.  Potassium  tantalofluoride  has  been 
isolated  under  conditions  which  precluded  the  possibility  of  the 
presence  of  the  titanium  double  fluoride  and  double  fluorides  of 
tantalum  with  caesium,  TaF5,CsF  and  TaF5,2CsF,  ammonium, 
TaF5,2NH4F  and  TaF5,3NH4F,  rubidium,  2TaF5,RbF,  potassium, 
TaF5,2KF,  and  sodium,  TaF5,2NaF  and  TaF5,3NaF,  have  been  obtained, 
Marignac’s  atomic  weight  determinations  were  very  possibly  rendered 
inaccurate  by  the  presence  of  one  of  these  ammonium  compounds  in 
the  double  fluorides  of  potassium  and  ammonium  which  he  employed ; 
moreover,  the  substance  which  he  regarded  as  potassium  titano- 
fluoride  has  been  found  in  the  columbium  and  not  in  the  tantalum 
fraction,  and  is  not  sparingly  soluble.  Attempts  to  separate  this  sub¬ 
stance,  however,  by  fractional  precipitation  with  aqueous  solutions  of 
ammonia,  fractional  crystallisation  of  the  double  fluorides,  fractional 
chlorination  of  the  oxides  in  presence  of  carbon,  or  by  the  action  of 
numerous  organic  bases,  have  failed. 

Hermann’s  statement  that  the  acid  mother  liquor  obtained  by 
repeatedly  crystallising  potassium  coluinboxyfluoride  from  water 
and  dilute  hydrofluoric  acid  yields  a  slimy  substance  which,  when 
treated  with  sodium  ammonium  hydrogen  phosphate  before  the  blow- 
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pipe,  forms  a  yellow  mass,  lias  been  confirmed,  but  this  substance,  which 
was  supposed  to  be  sodium  neptunate,  has  been  found  to  consist  of  a 
mixture  of  tantalum  and  iron  together  with  some  columbium.  The 
removal  of  tungsten  and  tin  from  the  oxides  of  columbium  and 
tantalum  can  be  effected  with  slight  loss  by  repeated  fusion  with 
sodium  carbonate  and  sulphur,  but  not  by  the  ammonium  sulphide 
method.  Complex  compounds  of  tantalum  and  columbium  oxides  with 
tungstic  acid  have  also  been  prepared.  E.  W.  W. 

Columbium.  Roy  D.  Hall  and  Edgar  F.  Smith  ( Chem .  Centr ., 
1905,  ii,  1161 — 1163  ;  from  Proc .  Amer.  Phil .  Soc.,  44,  177 — 212). — A 
sample  of  columbite  from  Lawrence  County,  South  Dacota,  had  a 
sp,  gr.  5*86  and  contained  81  per  cent,  of  the  oxides  of  columbium  and 
tantalum  ;  iron,  manganese,  zinc,  uranium,  copper  (1),  and  nickel  (]),  to¬ 
gether  with  acids  of  tantalum,  columbium,  titanium,  lithium,  zirconium, 
tin,  and  tungsten,  were  also  present.  The  mother  liquors  of  the 
potassium  tantalofiuoride  obtained  in  the  method  of  treatment 
employed  yielded  hard,  hexagonal  crystals  of  potassium  columbo 
fluoride,  K2CbF7,  and  by  evaporating  the  former  with  sulphuric  acid 
and  precipitating  with  potassium  hydroxide,  potassium  tantaloxy- 
fluoride  was  obtained.  Potassium  columboxyfluoride,  K2Cb0F5,H20, 
from  which  the  tantalum  had  been  removed  by  means  of  sulphuric 
acid,  was  soluble.  The  oxide  formed  by  the  ignition  of  the  columbium 
double  fluoride,  when  tested  by  the  colorimetric  method,  was  found  to 
contain  0*18  per  cent,  of  titanium  oxide. 

The  following  methods  were  employed  for  the  separation  of  titanium 
oxide  from  columbium  oxide.  (1)  Crystallisation  of  potassium 
columbofluoride ;  this  method  failed  to  effect  a  separation,  since  the 
presence  of  hydrofluoric  acid  increased  the  solubility  of  the  columbium 
and  decreased  that  of  the  titanium  compound.  (2)  Fractional  pre¬ 
cipitation  with  ammonia ;  columbium  hydroxide  is  first  precipitated, 
but  no  fraction  was  found  to  consist  entirely  of  titanium  hydroxide, 
and  the  last  contained  a  considerable  quantity  of  columbium.  (3)  Pre¬ 
paration  of  the  chlorides  and  oxychlorides  of  columbium  and  the 
chloride  of  tantalum  and  separation  of  the  latter  by  distillation. 
(4)  Treatment  of  the  hydroxides  with  rather  concentrated  cold 
sulphuric  acid  ;  titanium  hydroxide  is  soluble,  but  columbium  hydroxide 
is  not.  (5)  Action  of  various  bases  on  the  double  fluorides.  Whilst 
an  excess  of  sodium  hydroxide  gives  a  precipitate  with  a  solution  of 
potassium  titanofluoride  which  is  insoluble  in  water,  the  precipitate 
formed  by  sodium  or  potassium  hydroxide  in  a  solution  of  potassium 
columboxyfluoride  dissolves  in  a  slight  excess  of  the  alkali,  but 
separates  out  again  in  a  crystalline  form  when  a  large  excess  is  added ; 
when  both  metals  are  present,  however,  the  precipitate  also  contains 
both.  Potassium  hydroxide  gives  a  heavy  precipitate  with  solutions  of 
potassium  titanofluoride. 

Experiments  on  the  action  of  seventy- four  bases  in  solutions  of 
potassium  titanofluoride  and  potassium  columboxyfluoride  gave  the 
following  results.  A  portion  of  the  bases  completely  precipitated 
titanium  but  not  columbium,  the  latter  being  soluble  in  excess  and 
forming  a  columbate.  Columbium  was  found  in  the  precipitate,  how- 
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ever,  and  titanium  in  the  solution,  the  latter  being  present  possibly 
in  the  form  of  a  complex  titanocolumbic  acid  (?).  The  hydroxides  of 
both  metals  were  precipitated  by  another  portion  of  the  bases,  which 
included  quinoline,  but  titanium  hydroxide  was  only  partially  soluble 
in  excess  of  the  base.  A.  third  portion  did  not  precipitate  titanium ; 
columbium  was  partially  precipitated,  but  carried  down  some  titanium. 
Other  bases  did  not  give  precipitates  with  either  metal. 

The  action  of  solutions  of  the  double  fluorides  of  columbium,  titanium, 
tantalum,  tin,  and  tungsten  in  sulphuric  acid  on  codeine,  morphine, 
resorcinol,  naphthol,  pyrogallol,  salicylic  acid,  cinchonidine,  apomor- 
phine,  narceine,  berberine,  and  narcotine  has  been  examined.  Solutions 
of  tin  gave  no  colour  reactions.  The  colorations  in  other  cases  were 
destroyed  by  dilution,  narceine  and  berberine  being  the  only  alkaloids 
which  gave  distinctive  colorations.  The  morphine  test  for  titanium 
proved  trustworthy,  but  even  in  this  case  the  presence  of  less  than 
0*5  per  cent,  of  titanium  oxide  in  columbium  oxide  could  not  be 
detected.  Codeine  gave  no  reaction  with  columbium  and  resorcinol, 
but  a  slight  coloration  with  tantalum,  columbium,  or  tungsten ;  the 
latter,  however,  afforded  a  trustworthy  test  for  titanium. 

Calcined  columbium  oxide  volatilises  in  a  stream  of  dry  hydrogen 
chloride,  forming  a  white  powder  which  is  insoluble  in  oxalic 
acid,  but  dissolves  slowly  in  boiling  sulphuric  acid ;  it  has  probably 
the  composition  Cb205,ccHCl. 

If  ammonia  is  added  to  solutions  of  the  double  fluorides  of  colum¬ 
bium  and  titanium  and  the  precipitated  hydroxides  allowed  to  remain 
with  a  solution  of  sulphuric  acid  of  sp.  gr.  1‘145,  the  titanium  pre¬ 
cipitate  is  completely  dissolved,  whilst  the  columbium  is  not  attacked  ; 
when  a  mixture  of  the  solutions  is  used,  however,  the  solution  and 
residue  contain  both  metals. 

In  estimating  titanium  by  means  of  chromotropic  acid,  the  presence 
of  free  mineral  acids  should  be  avoided  3  the  method  is  not  in  any  way 
superior  to  the  hydrogen  peroxide  method. 

By  the  action  of  carbon  tetrachloride  on  calcined  titanium  oxide  at 
a  red  heat,  it  is  slowly  but  completely  converted  into  the  chloride, 
whilst  columbium  oxide  rapidly  forms  the  oxychloride  at  a  lower 
temperature.  The  chloride  is  quickly  formed  by  heating  at  200 — 225° 
or  by  subliming  the  oxychloride  in  carbon  tetrachloride  vapour ;  cal¬ 
cined  tantalum  oxide  is  also  rapidly  converted  into  the  chloride  (com¬ 
pare  Delafontaine  and  Linebarger,  Abstr.,  1896,  ii,  653).  If  the 
carbon  tetrachloride  contains  traces  of  moisture,  oxychloride  is  formed 
and  dissolved  in  the  chloride  ;  on  sublimation,  the  oxychloride  remains 
in  the  form  of  a  glassy  residue.  Columbium  oxychloride  sublimes  in 
closed  tubes,  forming  lustrous,  silky  needles ;  the  chloride  CbCl5 
which  is  obstinately  retained  by  the  oxychloride,  is  best  removed  by 
subliming  in  a  stream  of  chlorine  over  columbium  oxide ;  when  carbon 
tetrachloride  is  present,  columbium  chloride  is  also  formed. 

Columbium  chloride,  prepared  by  the  action  of  sulphur  mono¬ 
chloride  on  the  oxide  or  by  heating  the  oxide  with  carbon  tetrachloride, 
forms  large,  yellow,  needle-like  crystals ;  it  is  readily  soluble  in  carbon 
tetrachloride  or  sulphur  monochloride,  forming  yellow  and  red  solu¬ 
tions  respectively.  When  the  yellow  ethereal  solution  is  evaporated  on 
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the  water-bath,  a  viscid  liquid  is  left  and  acid  fumes  are  evolved ;  on 
calcination,  the  oxide  is  formed.  By  the  action  of  gaseous  ammonia 
on  the  ethereal  solution,  ammonium  chloride  and  columbium  nitride 
are  formed.  The  chloride  is  soluble  in  chloroform,  but  on  heating  the 
solution  a  brown  powder  is  formed.  When  the  alcoholic  solution  of 
the  chloride  is  warmed  and  concentrated,  vapours  are  given  off  which 
are  possibly  caused  by  the  formation  of  ethyl  columbate.  Aniline 
and  pyridine  form  additive  compounds.  Solutions  in  carbon  tetra¬ 
chloride,  which  is  the  best  solvent,  may  be  used  for  the  preparation  of 
double  chlorides. 

Potassium  oxyfluoropercolumbate,  KCb02F5,H20,  prepared  by  the 
action  of  a  3  per  cent,  solution  of  hydrogen  peroxide  on  potassium 
columboxy fluoride,  forms  pale  yellow  crystals;  the  colour  of  the 
solution  in  water  containing  a  small  quantity  of  hydrogen  peroxide  is 
more  intense,  and  on  addition  of  potassium  titanofluoride  becomes 
of  a  still  deeper  shade,  but  it  is  destroyed  by  the  addition  of  hydro¬ 
fluoric  acid.  Acid  molybdenum  solutions  give  a  similar  coloration,  but 
a  quantitative  colorimetric  estimation  showed  that  columbium  was 
not  present.  The  yellow  colour  of  solutions  of  columbium  in  hydro¬ 
fluoric  acid  cannot  be  ascribed  to  the  presence  of  titanium,  which 
gives  a  straw-yellow  coloration,  but  is  probably  caused  by  the  greenish- 
yellow  colour  of  the  columbium  itself.  The  yellow  hydroxide, 
Cb(OH)6  or  Cb205H202,5H20,  is  prepared  by  treating  the  double  fluoride 
with  sulphuric  acid,  expelling  the  excess  of  acid,  extracting  with  water, 
and  adding  hydrochloric  acid  and  hydrogen  peroxide  ;  it  loses  water  and 
oxygen  on  calcination  and  becomes  white.  The  colour  of  the  higher 
oxides  appears  to  be  characteristic  of  columbium,  and  not  to  be  due  to 
the  presence  of  titanium.  The  solubility  of  potassium  titanofluoride 
is  increased  by  the  addition  of  hydrogen  peroxide,  whilst  that  of  the 
corresponding  columbium  compound  is  decreased ;  the  presence  of 
hydrofluoric  acid  has  the  reverse  effect. 

Tin  and  tungsten  may  probably  be  separated  from  potassium  columbo- 
fluoride  by  crystallisation  from  hydrofluoric  acid.  The  presence  of 
tin  was  shown  by  the  stains  formed  in  the  platinum  crucible  when  the 
partially  dried  oxide  was  ignited.  If  disodium  hydrogen  phosphate  is 
added  to  a  solution  which  contains  a  large  excess  of  columbium  and 
a  small  quantity  of  titanium,  no  precipitate  is  formed,  but  on  increasing 
the  quantity  both  metals  are  completely  precipitated.  Geisow  s  obser¬ 
vation  that  titanium  and  zirconium  can  be  separated  from  columbium 
by  means  of  an  alkaline  solution  of  formoxime  has  not  been  confirmed. 
Tantalum  is  only  incompletely  precipitated.  Potassium  iodate,  which 
does  not  contain  periodate,  does  not  form  precipitates  with  columbium 
or  titanium,  but  both  metals  are  precipitated  from  acid  solutions. 

E.  W.  W. 

Columbates.  M.  Hume  Bedford  (/.  Amer.  Chern .  Soc.,  1905,  27, 
1216—1221). — The  following  sodium  columbates  have  been  described 
by  Bose:  Na20,Cb205,6H20  (or  9H20) ;  3Na20,2Cb205,24H20 ; 

3!Na20,Cb206 ;  and  4Na20,5Cb205.  A  fifth  salt,  3Na20,4Cb205,21H20, 
has  been  obtained  by  Hermann.  It  is  now  shown  that  the  methods 
employed  by  these  authors  yield  only  one  sodium  columbate,  and  that 
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this  has  the  formula  7Na20,6Cb205,32H20.  This  salt  is  very  stable, 
and  crystallises  well  from  aqueous  solutions.  The  corresponding 
barium  salt,  7Ba0,6Cb205,18H20,  the  silver  salt,  7Ag20,6Cb205,5H20, 
and  the  zinc  salt,  7Zn0,60b205,25H20,  are  described. 

The  following  method  is  recommended  for  the  separation  of  columbic 
and  tungstic  acids.  The  solution  containing  these  acids  is  treated 
with  a  solution  of  mercurous  nitrate  and  a  slight  excess  of  nitric  acid. 
Freshly-precipitated  mercuric  oxide  is  added,  and  the  mixture  is  boiled 
for  five  minutes.  The  precipitate  is  collected,  washed,  dried,  ignited, 
and  weighed.  The  mixture  of  the  two  oxides  thus  obtained  is  fused 
with  potassium  carbonate,  and  the  product  is  dissolved  in  water.  An 
excess  of  magnesia  mixture  is  added  to  the  solution,  and  the  precipitate 
produced  is  left  for  several  hours  and  then  collected,  washed  five  or  six 
times  with  magnesia  mixture,  dried,  and  ignited.  The  residue  is 
fused  with  potassium  hydrogen  sulphate,  and  the  product  is  boiled 
with  water,  filtered,  washed,  ignited,  and  the  columbic  oxide  is  weighed. 
The  amount  of  tungstic  oxide  present  in  the  mixture  is  obtained  by 
difference.  E.  G. 

[Platinum  Compounds.]  Italo  Bellucct  ( Gazzetta ,  1905,  35, 
ii,  334  —  340.  Compare  Blondel,  this  vol.,  ii,  720). — The  author 
dissents  from  Blondel’s  deductions  ( loc .  cit.),  as  these  he  considers  are 
based  on  purely  hypothetical  foundations,  and  are  in  disaccord  with 
the  author's  experimental  results  (compare  Bellucci  and  Parravano, 
this  vol.,  ii,  395).  T.  H.  P. 

Chemical  Properties  and  Combining  Weight  of  Palladium. 

Richard  Amberg  ( Annalen ,  1905,  341,  235 — 308). — An  historical 
summary  of  the  methods  which  have  been  used  for  quantitative 
precipitation  of  palladium  and  a  resume  of  the  different  attempts 
which  have  been  made  to  determine  its  atomic  weight  are  given  in 
the  introduction. 

In  the  search  for  suitable  compounds  of  palladium  for  atomic  weight 
determinations,  a  number  of  new  additive  derivatives  with  amine  bases 
have  been  prepared  and  studied.  The  compounds  with  aniline,  a-  and 
^naphthylamines,  diphenylamine,  dibenzylamine,  wi-phenylenediamine, 
benzidine,  phenylhydrazine,  pyridine,  quinoline,  acridine,  tribenzyl- 
amine,  and  triamylamine,  are  described  in  tabular  form.  None  of 
them  proved  suitable  for  atomic  weight  determinations,  and  palla- 
dosoammine  chloride  was  finally  chosen  for  this  purpose.  The  salt 
was  prepared  in  various  ways  from  a  specimen  of  pure  palladium  (pre¬ 
pared  by  Siebert). 

A  number  of  experiments  was  made  in  order  to  ascertain  the 
most  satisfactory  method  of  estimating  the  palladium  in  this  salt. 
Finally,  the  electrical  deposition  of  the  palladium  was  effected  in 
a  solution  of  the  salt  in  dilute  sulphuric  acid,  the  operation  being 
carried  out  in  a  Classen  platinum  dish.  In  the  first  series  of 
experiments  (5  determinations),  the  chlorine  was  estimated,  the 
salt  being  first  electrolysed  in  dilute  ammoniacal  solution  or  in 
acid  solution,  but  the  latter  was  preferred.  From  the  solution  freed 
from  precipitated  palladium  by  filtration,  the  chlorine  was  precipitated 
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as  silver  chloride.  In  the  second  series  (6  experiments),  the  chlorine  was 
estimated  after  precipitation  of  the  palladium  with  hydrazine  sulphate. 
In  the  third  series  (12  experiments),  the  metal  was  estimated  in 
solutions  containing  from  1  to  16  per  cent,  of  sulphuric  acid  ;  the  elec¬ 
trode  was  rapidly  rotated  (from  600 — 1000  rotations  per  minute),  and 
the  temperature  maintained  at  60—65°  ’  the  current  varied  from  0*05 
to  0*4  ampere,  and  the  voltage  was  kept  below  1*25  volts.  The 
current  was  maintained  whilst  the  contents  of  the  dish  cooled.  The 
palladium  was  finally  collected  and  dried  at  110°.  The  relation  between 
the  precipitation  of  the  metal  and  the  rapidity  of  rotation  of  the 
electrode  is  discussed.  The  rapidity  of  precipitation  at  the  current 
strength  and  concentration  here  used  is  dependent  on  the  rapidity  of 
stirring,  the  temperature,  and  the  diffusion-coefficient. 

The  greatest  stress  is  laid  on  the  direct  estimation  of  the  metal 
by  the  method  just  described.  The  atomic  weight  of  palladium  is 
given  as  106*688  ±0'006  (0  =  16).  This  extremely  high  value  is  not 
in  accord  with  the  differences  seen  in  the  series  of  the  periodic  system, 
thus:  Ru  —  101*7,  Rh  =  103  0,  Pd  =  106*7,  Ag  =  107*93.  The  old 
value  of  the  atomic  weight  of  palladium  (105*2)  shows  the  differences 
which  would  be  expected.  It  is,  however,  thought,  when  allowance  is 
made  for  various  possible  errors,  that  the  atomic  weight  is  approxi¬ 
mately  106*7.  K.  J.  P.  O. 
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Hydrocarbons  in  Louisiana  Petroleum.  II.  Charles  E.  Coates 
and  Alfred  Best  (./.  Amer .  Chem.  Soc 1905,  27,  1317 — 1321. 
Compare  Abstr.,  1904,  ii,  45). — Three  further  samples  of  Louisiana 
petroleum  have  been  examined,  but  of  these  only  one,  which  was 
obtained  from  Bayou  Bouillon,  near  St.  Martinsville,  was  in  sufficient 
quantity  for  extended  investigation.  The  results  of  the  examination 
of  this  specimen  showed  that  the  oil  was  composed  mainly  of  hydro¬ 
carbons  of  the  series  CwH2n_2,  and  C?iH2n_4,  and  no  evidence  was 
obtained  of  the  presence  of  unsaturated  compounds  or  of  optical 
activity.  E.  G. 

Thorianite,  a  New  Mineral  from  Ceylon.  Wyndham  It. 

Dunstan  and  George  S.  Blake  ( Proc .  Roy.  Soc .,  1905,  A,  70, 

253 — 265.  Compare  Dunstan,  Abstr.,  1904,  ii,  744). — The  crystal¬ 
lographic  character  of  thorianite  is  described,  and  the  results  of 

analysis  of  another  specimen  of  the  mineral  are  communicated.  The 
percentages  of  the  various  constituents  are  given  as  follows  : 

Ce02JLa203  Insoluble  in 

Th02.  U02.  U03.  and  Di203.  PbO.  Fe203.  CaO.  He.  P205.  nitric  acid. 

78*86  6*03  9*07  1*02  2*59  0*46  1  13  0*39  trace  0*20 
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Thorianite  possesses  the  advantage,  not  shared  by  any  known 
thorium  mineral,  of  containing  uncombined  thoria,  soluble  in  nitric 
acid  with  formation  of  thorium  nitrate.  The  powdered  mineral 
dissolves  readily  also  in  diluted  sulphuric  acid  with  evolution  of  a  gas 
which  is  chiefly  helium.  Thorianite  is  scarcely  attacked  by  hydro¬ 
chloric  acid.  The  hardness  of  thorianite  is  nearly  7,  and  the  density 
of  different  specimens  varies  from  8 — 9*7. 

So  far  as  the  investigation  has  gone  it  appears  probable  that 
thorianite  is  isomorphous  with  uraninite,  and  that  in  the  thorianite  of 
Ceylon  some  of  the  thoria  is  replaced  by  the  corresponding  uranium 
oxide.  The  evidence,  however,  is  not  sufficient  to  show  whether  this 
is  a  case  of  isomorphous  mixture,  as  seems  probable,  or  of  true 
chemical  replacement. 

Thorianite  is  highly  radioactive,  and  measurements  of  the  rate  of 
decay  of  the  emanation  indicate  the  presence  of  radium  in  the 
mineral  (compare  also  Hahn,  this  vol.,  ii,  432,  789).  J.  C.  P. 

Crystallised  Slag  from  Hettstedt :  Composition  of  Melilite. 

Ferruccio  Zambonini  {Zeit.  Kryst.  Min.,  1905,  41,  226 — 234). — 
Large,  cube-shaped  crystals,  measuring  16  x  19  mm.,  in  a  blast-furnace 
slag  from  the  Seigerhiitte  at  Hettstedt,  near  Mansfeld,  in  Prussian 
Saxony,  have  been  analysed  (anal.  I)  by  W.  Stahl  ( Berg -  und  Hiittenm. 
Zeit.,  1904,  63,  273 — 274) ;  he  described  the  crystalline  form  as  cubic, 
and  was  unable  to  identify  the  material.  A  new  examination  proves 
the  crystals  to  be  melilite  and  of  the  form  common  in  slags.  The 
double  refraction  is  very  feeble  and  negative  in  sign,  but  portions  of 
some  crystals  are  isotropic ;  pleochroism  is  distinct.  The  crystals 
enclose  numerous  impurities.  A  redetermination  of  the  silica  gave 
37*69  per  cent. 


Si02. 

AI2O3.  Fe203. 

FeO. 

MnO. 

CaO. 

MgO. 

k2o. 

Na20. 

HaO.  Total. 

I.f35’80 

9*34  — 

21-50 

— 

24-50 

2*74 

0-85 

1-36 

—  100-71 

II.  4014 

6*47  9*95 

0-53 

trace 

32*98 

6-33 

1-49 

218 

0-27  100-34 

III.  39*20 

7-56  11-34 

trace 

trace 

3218 

6-41 

1-45 

2-21 

0-21  100-56 

f  Also:  ZnO,  4,00  ;  NiO,  019  ;  (Cu2,Ni)S,  013  ;  Pb,  As,  traces.  Sp.  gr.  3’05. 

New  analyses  are  given  of  the  natural  melilite  of  Capo  di  Bove, 
near  Pome ;  II,  of  yellow  crystals,  and  III,  of  brown  crystals. 

From  Damour’s  analyses  of  natural  melilite,  Hes  Cloizeaux  deduced 
the  formula  12R0,2R203,9Si02,  which  was  written  by  Rammelsberg 
as  Na2(Ca,Mg)n(Al,Fe)4Si9036,  whilst  Groth  deduced 

(Ca,Mg)6(Al,Fe)2SiE019. 

Yogt  has  attempted  to  explain  the  composition  by  isomorphous 
mixtures  of  gehlenite,  P3//P2///Si2O10,  and  &kermanite,  R4"Si3O10,  but 
this  is  not  supported  by  the  analyses.  According  to  Yernadsky's 
theory  of  the  silicates  (Abstr.,  1901,  ii,  249),  the  formula  may  be 
written  as  R//P2"/Si208,wR2//Si04 ;  Des  Oloizeaux’s  formula  will  then 
be  2RHt2'/'Si208,5R2"Si04.  L.  J.  S. 
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Action  of  Oxygen  on  the  Sickness  produced  by  Rarefaction 
of  the  Air.  Experiments  on  an  Orang-Outang.  Alberto 
Aggazzotti  ( Atti  R .  Accad.  Lincei ,  1905,  [v],  14,  ii,  94 — 103  and 
180 — 187). — The  symptoms  observed  on  the  respiration  of  air  at  great 
altitudes  are  not  due  alone  to  the  diminished  partial  pressure  of  the 
oxygen.  Air  rich  in  oxygen  has  a  beneficial  action  on  the  sickness 
produced  by  barometric  depression,  and  up  to  a  certain  point  this 
beneficial  action  is  proportional  to  the  percentage  of  oxygen  in  the 
inspired  air ;  but  with  very  great  rarefactions,  the  symptoms  are 
observed,  whatever  the  content  of  oxygen  in  the  air  (compare  Mosso, 
Abstr.,  1904,  ii,  577  and  622).  If  the  amount  of  carbon  dioxide  in 
the  inspired  air  is  increased  to  a  certain  value,  more  considerable 
dilution  of  the  air  can  be  withstood  without  injurious  effects,  and  the 
greater  the  proportion  of  carbon  dioxide  the  more  can  the  air  be 
diluted.  Carbon  dioxide  does  not  exert  this  beneficial  action  unless 
its  partial  pressure  in  the  air  exceeds  18  mm.  T.  H.  P. 

Simultaneous  Action  of  Oxygen  and  Carbon  Dioxide  on  the 
Sickness  produced  by  Rarefaction  of  the  Air.  Experiments 
on  an  Orang-Outang.  Alberto  Aggazzotti  ( Atti  R.  Accad .  Lined , 
1905,  [v],  14,  ii,  256 — 264.  Compare  Abstr.,  1904,  ii,  746,  and  pre¬ 
ceding  abstract). — Only  air  which  is  rich  in  both  carbon  dioxide  and 
oxygen  can  alleviate  the  ill-effects  which  are  produced  by  lowering  of 
the  barometric  pressure.  T.  H.  P. 

Experiments  on  a  Man  breathing  Carbon  Dioxide  and 
Oxygen  together  under  a  Barometric  Pressure  of  122  mm., 
corresponding  with  an  Altitude  of  14,582  Metres.  Alberto 
Aggazzotti  {Atti  R .  Accad.  Lincei ,  1905,  [v],  14,  ii,  290 — 297. 
Compare  preceding  abstracts). — The  results  obtained  with  the  orang¬ 
outang  are  confirmed  by  those  given  by  similar  experiments  with  a 
man.  At  a  height  of  14,500  metres,  man  suffers  no  discomfort  if 
the  air  breathed  contains  13  per  cent,  of  carbon  dioxide  and  67  per 
cent,  of  oxygen.  T.  H,  P. 

Restorers  of  the  Cardiac  Rhythm.  David  J.  Lingle  (Amer.  J. 
Physiol .,  1905,  14,  433 — 451). — The  conclusion  is  drawn  from  experi¬ 
ments  on  heart-strips  that  certain  agents  such  as  the  constant  current, 
induction  shocks,  and  mechanical  tension,  which  have  been  considered 
capable  of  producing  rhythmical  activity,  owe  their  power  to  the 
solution  of  sodium  chloride  used  with  them,  which,  therefore,  cannot 
be  looked  on  as  an  indifferent  fluid.  W,  D.  H. 

Electric  Conductivity  of  Blood  during  Coagulation.  Robert  T. 
Frank  {Amer.  J.  Physiol ,,  1905,  14,  466 — 468). — No  appreciable 
change  occurs  in  the  conductivity  of  the  blood  during  the  coagulation 
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process.  Whether  the  amount  of  fibrinogen  in  the  blood  is  too  small 
to  show  tangible  changes,  or  whether  the  numerous  chemical  and 
physical  changes  occurring  in  the  complex  process  of  coagulation 
exactly  neutralise  each  other  could  not  be  determined.  The  latter 
explanation  appears  to  be  unlikely.  W.  D.  H. 

Osmotic  Pressure  of  Blood  and  Urine  in  Fishes.  M.  C. 

Dekhuyzen  ( Chem .  Centr .,  1905,  ii,  1035 — 1036  ;  from  Arch. 
Neerland,  [ii],  10,  121 — 136). — Certain  fish,  such  as  the  salmon  and 
eel,  are  able  to  pass  without  inconvenience  from  the  sea,  where  the 
pressure  is  great,  into  fresh  water,  where  the  pressure  is  much  lower. 
Estimation  of  the  freezing  points  of  blood  and  urine  shows  that,  by 
the  regulating  action  of  the  kidneys,  fishes,  like  warm-blooded  animals, 
are  able  to  maintain  the  osmotic  pressure  of  their  blood  at  a  constant 
level.  The  osmotic  pressure  of  the  blood  of  warm-blooded  animals 
varies  from  6’75  to  7*25  atmospheres,  that  of  different  fresh  water 
cold-blooded  animals  is  about  6  atmospheres,  that  of  marine  fishes 
8*7  atmospheres.  W.  D.  H. 

Effect  of  Intravenous  Injections  of  Bile  on  Blood-pressure. 

S.  J.  Meltzer  and  William  Salant  ( J .  exper.  Med.  New  York ,  1905, 
7,  280 — 291). — Although,  as  previous  observers  have  shown,  the 
influence  of  bile  salts  on  blood-pressure  is  slight,  that  of  the  entire 
bile  is  very  marked,  leading  to  a  great  depression  of  the  arterial 
pressure.  The  rate  of  injection  makes  a  considerable  difference,  rapid 
injection  producing  the  most  marked,  or  even  fatal  results.  The 
effect,  like  that  of  potassium  salts,  is  mainly  cardiac.  In  some 
experiments,  intravascular  coagulation  was  noticed.  W.  D.  H. 

Action  of  Potassium  Salts  on  the  Circulatory  Organs. 

P.  Teteus  Hard  {Chem.  Centr. ,  1905,  ii,  1107 ;  from  Arch.  exp.  Path. 
Pharm .,  53,  227 — 260). — In  rabbits,  injection  of  hypertonic  solutions 
of  potassium  chloride  produces  a  slow  pulse  and  fall  of  arterial 
pressure  ;  sometimes  slow  but  high  elevations  of  the  pulse  occur.  If 
the  dose  is  not  large  enough  to  be  immediately  fatal,  the  salt  gets 
into  the  tissues,  and,  after  about  half  an  hour  begins  to  be  eliminated 
by  the  kidneys ;  thus  the  poison  is  removed  from  the  body. 

W.  D.  H. 

Resistance  of  the  Corpuscles  of  Foetal  Blood.  Alb.  J.  J. 
Vandevelde  {Chem.  Centr .,  1905,  ii,  1035  ;  from  Ann.  Soc.  Med.  Gandf 
85,  152). — Hamburger  has  pointed  out  that  the  corpuscles  of  foetal 
blood  are  more  resistant  to  saline  solutions  than  are  those  of  the 
mother.  The  amount  of  resistance  to  20  per  cent,  alcohol,  amyl 
alcohol,  and  absinthe  (haemolytic  agents)  is  about  5  per  cent,  greater 
than  that  of  the  maternal  blood  corpuscles.  W.  D.  H. 

Influence  of  Concentration  of  Blood-corpuscles  and  the 
Form  of  the  Reagent  Vessel  on  Haemolysis  by  Chemical  Re¬ 
agents.  Alb.  J.  J.  Vandevelde  {Chem.  Centr,,  1905,  ii,  1035  ; 
from  Ann.  Soc .  Med.  Gand ,  1905,  May). — The  rapidity  of  haemolysis 
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increases  with  the  diameter  of  the  vessel  employed.  The  number 
of  blood-corpuscles  in  narrow  tubes  has  only  a  small  influence  on 
the  rapidity  of  the  haemolytic  reaction.  W.  D.  H. 

The  Proteids  of  the  Blood.  P.  Morawitz  (Beitr.  chem.  Physiol. 
Path.,  1905,  7,  153 — 164). — Some  recent  researches  appear  to  in¬ 
dicate  that  the  albumin  of  the  blood  is  in  closer  relationship  to 
the  proteid  in  the  food  than  the  globulin,  which  some  believe  is 
formed  at  the  expense  of  the  albumin.  In  the  present  experi¬ 
ments,  it  is  shown  that  after  extensive  loss  of  blood  the  organism 
has  the  power  of  again  forming  new  proteid  matter  for  the  blood, 
even  during  hunger,  and  that  the  reappearance  of  the  globulin  is 
more  rapid  than  that  of  the  albumin ;  the  latter  is  probably 
retained  by  the  organism  outside  the  circulatory  system,  and 
during  inanition  re-enters  the  blood  stream.  W.  D.  H. 

Behaviour  of  Salt  Solutions  in  the  Stomach.  Theodore 
Pfeiffer  (Chem.  Centr .,  1905,  ii,  1108 — 1109;  from  Arch,  exp . 
Path.  Pharm .,  53,  261 — 279), — Solutions  of  sodium  sulphate  were 
introduced  into  the  stomachs  of  dogs  with  an  oesophageal  fistula, 
so  that  no  saliva  entered  the  stomach.  After  a  time,  the  solution 
was  withdrawn  and  its  freezing  point  determined.  It  was  found 
that  the  stomach  wall  does  not  absorb  the  salt  from  either  hyper¬ 
tonic  or  hypotonic  solutions,  but  often  water  passes  into  the 
stomach.  The  exchange  of  salt  between  blood  and  stomach  con¬ 
tents  is  due  to  simple  diffusion.  W.  D .  H. 

Examination  of  Gastric  Contents.  William  H.  Willcox 
(Trans.  Path.  Soc.  London ,  1905,  56,  250 — 259). — A  description  of 
methods  best  available  for  clinical  use  in  dealing  with  the  gastric 
contents.  The  principal  tests  given  are  those  for  the  hydrochloric 
acid  and  organic  acids  if  present,  both  qualitative  and  quantitative. 
Gunzberg’s  and  the  dimethylaminoazobenzene  reactions  are  the  best 
for  the  detection  of  the  former  acid. 

In  gastric  and  duodenal  ulcer,  the  acidity  is  usually  high,  but 
organic  acids  are  absent.  In  temporary  dyspepsia,  nothing  note¬ 
worthy  was  found.  In  malignant  growths  of  the  cardiac  portion  of  the 
stomach,  the  total  acidity  is  small,  often  nil ;  free  hydrochloric  acid  is 
always  absent.  In  similar  growths  of  the  pyloric  portion,  the  acidity 
is  reduced  to  half  the  normal,  free  hydrochloric  acid  is  scarcely  ever 
present,  and  organic  acids  are  abundant.  W.  D.  H. 

Digestion  in  Dogs  with  Artificial  Anus.  Georg  Maetzke 
(Inaug.  Dissert.  Breslau  Univ .,  1905,  1 — 59). — In  dogs  with  a  fistula  in 
the  ileum,  the  outflow  from  the  orifice  commences  within  an  hour  after 
feeding,  or,  if  much  food  is  given,  within  half  an  hour.  Foreign 
particles  (pieces  of  cork)  cause  delay.  The  reaction  of  the  contents  of 
the  small  intestine  to  phenolphthalein  and  turmeric  is  usually  acid, 
but  after  flesh  feeding  alkaline.  The  reaction  to  lacmoid  and 
methyl-orange  is  alkaline,  except  possibly  in  the  upper  part  of  the 
duodenum.  The  variations  noted  in  different  regions  depend  on  the 
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amount  and  character  of  the  food.  Trypsin,  diastase  and  invertase 
are  found  in  varying  quantities  in  the  ileum.  Leucine  and  tyrosine 
are  not  found  even  after  large  quantities  of  proteid  food.  If  the  food 
given  is  not  excessive,  the  absorption  of  proteid,  sucrose,  and  starch  is 
very  complete  in  the  small  intestine.  W.  D.  H. 

The  Relationship  of  the  Peptic  Digestion  Products  of 
Plasteins  to  Liver  Muscles  and  Other  Organs.  II.  Joseph 
Grossmann  ( Beitr .  chem.  Physiol.  Path.,  1905,  7,  165 — 174). — Experi¬ 
ments  are  recorded  that  show  that  solutions  of  plastein-albumoses  are 
not  only  changed  into  coagulable  proteids  by  the  mucous  membrane  of 
the  alimentary  tract,  but  also  by  other  organs,  such  as  the  liver,  large 
intestine,  muscles,  and  brain.  W.  D.  H. 

Gastric  Digestion  of  Proteids.  Hans  Leo  (Zeit.  physiol.  Chem., 
1905,  46,  286 — 292). — Experiments  with  fibrin  tend  to  show  that,  to 
adopt  Ehrlich’s  nomenclature,  pepsin  plays  the  part  of  a  thermolabile 
amboceptor,  and  hydrochloric  acid  that  of  a  thermostable  complement 
in  gastric  digestion.  W.  £>.  H. 

Pancreatic  Secretion.  H.  G.  Chapman  ( Proc .  Linn.  Soc.  N.  S. 
Wales ,  1905,  92 — 100). — Secretin  obtained  from  the  echidna,  wallaby, 
Australian  water  tortoise,  and  ibis  causes  a  flow  of  pancreatic  juice  in 
the  dog,  but  apparently  not  in  the  echidna.  The  flow  produced  by 
pilocarpine  is,  and  that  produced  by  secretin  is  not,  inhibited  by  atro¬ 
pine.  Stimulation  of  the  vagus  does  not  inhibit  secretion  due  to 
secretin.  The  pressure  of  the  fluid  in  the  pancreatic  duct  is  equivalent 
to  nine  inches  of  the  juice.  Pancreatic  juice,  so  far  as  its  proteolytic 
property  is  concerned,  can  be  activated  by  leucocytes.  W.  D.  H. 

Action  of  Pancreatic  Juice  on  Edestin  from  Cotton  Seeds. 

Emil  Abderhalden  and  Bela  Reinbold  (Zeit.  physiol.  Chem.,  1905, 
46,  159 — 175), — The  various  crystalline  products  obtained  after  the 
digestion  of  edestin  (from  cotton  seeds)  were  separated  and  identified 
in  the  usual  way.  The  opinion  is  supported  that  the  object  of  diges¬ 
tion  is  to  break  down  a  “  foreign  proteid  ”  into  simple  cleavage  pro¬ 
ducts,  and  that  this  is  essential  to  enable  an  animal  to  synthesise  the 
proteids  specific  to  itself.  W.  D.  H. 

Chemistry  of  Digestion  in  Animals.  II.  Digestion  of  Pro¬ 
teids  in  the  Alimentary  Tract.  E.  S.  London  and  A.  Th.  Sulima 
(Zeit.  physiol.  Chem.,  1905,  46,  209 — 235). — Fistulse  were  made  in 
various  positions  of  the  alimentary  tract  in  dogs,  and  proteids  of 
different  kinds  given  as  food.  The  examination  of  the  contents  of  the 
canal  in  different  situations  and  at  different  intervals  after  digestion 
(for  albumoses,  peptones,  crystalline  cleavage  products,  &c.)  allows 
conclusions  to  be  drawn  regarding  the  site  and  time  relationships  of 
digestion  and  absorption  in  different  parts  of  the  gastro-intestinal 
traet.  W.  D.  H. 


PHYSIOLOGICAL  CHEMISTRY. 


839 


Proteid-katabolism.  Otto  Cohnheim  {Zeit.  physiol.  Chem.}  1905, 
40,  9 — 16). — The  experiments  were  made  on  a  dog  with  a  Pawloff's 
gastric  fistula.  For  several  days  the  animal  was  given  nothing  but 
salt  and  water ;  on  some  days  it  underwent  the  process  of  “  sham  feed¬ 
ing,”  which  Pawloff  has  shown  causes  an  abundant  flow  of  gastric 
juice.  But  the  activity  of  the  digestive  organs  in  itself  has  no  in¬ 
fluence  on  the  amount  of  urinary  nitrogen.  W.  D.  H. 

Cage  for  Metabolism  Experiments.  William  J.  Gies  (Amer.  J. 
Physiol. ,  1905,  14,  403 — 410). — An  illustrated  description  of  an 
animal  cage  with  various  devices  for  collecting  excreta,  &c.,  during 
metabolism  experiments.  W.  D.  H. 

Behaviour  of  Glycyl -^tyrosine  in  the  Dog's  Organism 
after  Subcutaneous  Injection.  Emil  Abderhalden  and  Peter 
Bona  {Zeit.  physiol.  Chem .,  1905,  46,  176 — 178). — Certain  polypeptides 
are  easily  resolved  by,  whilst  others  resist,  the  action  of  pancreatic 
juice.  It  was,  therefore,  interesting  to  know  what  happens  to  them 
when  introduced  parenterally,  that  is,  without  the  intervention  of  the 
digestive  juices,  for  instance,  by  subcutaneous  administration.  Ac¬ 
cordingly  glycyl-£-tyrosine  was  prepared  by  Fischer's  method  ;  this  is 
a  dipeptide  which  is  easily  resolved  by  trypsin.  It  is  also  com¬ 
pletely  split  up  after  subcutaneous  injection,  both  glycine  and  tyrosine 
being  noticeable  in  the  urine.  W.  D.  H. 

Behaviour  of  Cystine,  Dialanylcystine,  and  Dileucylcy stine 
in  the  Organism  of  the  Dog.  Emil^  Abderhalden  and  Franz 
Samuely  {Zeit.  physiol.  Chem.,  1905,  46,  187 — 192). — The  cystine 
peptides  are  easily  split  up  by  pancreatic  juice ;  the  two  mentioned 
were  prepared  by  Fischer's  method  and  their  behaviour  compared  with 
that  of  cystine  from  horse-hair.  The  administration  was  in  some 
cases  with  the  food,  in  others  by  subcutaneous  injection.  By  either 
method,  cystine  increases  the  amount  of  oxidised  and  neutral  sulphur 
in  the  urine  ;  the  dipeptides  behave  in  exactly  the  same  way.  The 
increased  amount  of  sulphur  practically  accounts  for  all  the  cystine 
given  either  alone  or  in  combination.  The  racemic  peptides  (leucyl- 
leucine,  leucylglycine,  &c.)  are  similarly  broken  up.  W.  D.  H. 

Metabolism  of  Arginine.  William  H.  Thompson  {J.  Physiol ., 
1905,  33,  106 — 124.  Compare  this  vol.,  ii,  268). — If  dogs  are  fed  on 
arginine,  the  proportion  of  its  nitrogen  which  reappears  as  urea  varies 
from  37  to  77  per  cent.  Part  of  this  is  excreted  at  once,  part  more 
slowly,  the  latter  being  probably  formed  by  deamidation  of  the  ornith¬ 
ine  moiety,  and  subsequent  synthesis  of  the  ammonia  into  urea.  If 
the  arginine  is  given  subcutaneously,  the  yield  of  urea-nitrogen  is 
larger.  The  effects  cannot  be  explained  as  the  result  of  the  solvent 
(0*9  per  cent,  sodium  chloride)  used.  The  amount  of  nitrogen  excreted 
as  ammonia  varies,  but  averages  10  per  cent,  of  the  arginine-nitrogen 
given.  Ornithine,  putrescine,  or  arginine  do  not  appear  as  such  in 
urine  or  faeces.  In  some  experiments,  a  large  deficit  of  nitrogen  (37  to 
59  per  cent.)  is  accounted  for  by  retention  in  the  body  as  protoplasm. 

W.  D.  H. 
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Metabolism  (Albuminous  and  Saline)  in  Man.  Georg  yon 
Wendt  ( Chem .  Centr .,  1905,  ii,  1 109  j  from  Skand.  Arch.  Physiol .,  17, 
211 — 289). — Among  the  many  points  raised  in  this  paper  are  the 
following :  the  excretion  of  sulphur  is  a  better  measure  of  proteid 
katabolism  than  that  of  nitrogen  ;  exogenous  is  distinguished  from 
endogenous  metabolism  in  relation  to  purine  bases,  sulphur,  and  other 
substances.  The  relative  constancy  of  endogenous  metabolism  is 
established  ;  the  sparing  action  of  non-nitrogenous  foods  is  illustrated  ; 
the  existence  of  an  “ internal  circulation”  in  cell  metabolism  is 
suggested.  W.  D.  H. 

Assimilation  of  Nitrogen,  Phosphorus,  Calcium,  and  Mag¬ 
nesium  in  Man.  E.  Gum  pert  {Chem.  Centr.,  1905,  ii,  1036  ;  from 
Med.  Klinik .,  1,  1037 — 1041). — A  metabolic  comparison  of  the  effects 
of  feeding  on  “  sanatogen  ”  with  other  forms  of  diet  ;  some  small 
differences  in  detail  are  noticeable.  W.  D.  H. 

Assimilation  of  Proteid  in  Animals.  Emil  Abderhalden  and 
Franz  Samuely  {Zeit.  physiol.  Chem.7  1905,46,  193 — 200). — Recentre- 
search  shows  that  the  proteids  peculiar  to  each  animal  are  built  up  from 
the  simple  cleavage  products  of  the  proteid  in  the  diet.  The  biological 
reaction  shows  the  absence  of  any  foreign  proteid  in  the  blood.  A 
horse  was  bled,  and  after  a  hunger  interval  was  fed  on  gliadin,  which 
yields  36  5  of  glutamic  acid  and  2  37  of  tyrosine  per  cent.  These 
numbers  are  very  different  from  those  obtained  from  the  normal 
proteids  of  serum.  But  in  the  serum  proteids  of  the  new  blood  the 
horse  made,  the  proportion  of  these  products  remained  the  same,  and 
was  not  influenced  by  the  different  proportion  in  the  food-proteid.  It 
is  not  improbable  that  the  liver  as  well  as  the  intestinal  wall  plays  a 
part  in  proteid  synthesis.  W.  D.  H. 

Vegetarianism.  Wilhelm  Caspari  ( Pfliigers  Archiv,  1905,  109, 
473 — 595). — A  very  complete  study  of  the  subject  from  several  points 
of  view.  In  the  portion  dealing  with  new  researches,  several  experi¬ 
ments  were  made  on  human  beings,  and  a  complete  record  kept  of 
their  metabolic  history.  The  most  severe  experiment  lasted  for 
ninety-six  days  on  a  man  who  weighed  53  kilos, ;  at  the  end  of  the 
time  he  weighed  40  kilos.,  and  in  his  photograph  appears  like  a 
skeleton  ;  his  main  diet  was  apples  and  grapes.  A  pure  vegetarian 
diet  is  inappropriate,  because  (1)  it  is  badly  absorbed,  especially  so  far 
as  proteids  are  concerned;  (2)  it  is  irritative  to  the  alimentary  canal; 
and  (3)  because  of  its  large  volume.  These  evils  can,  to  a  certain 
extent,  be  overcome  by  the  use  of  certain  preparations,  but  the  small 
proteid  intake  appears  to  be  insuperable.  W.  D.  H. 

Autolysis.  O.  Schumm  ( Beitr .  chem.  Physiol.  Path.,  1905,  7, 
175 — 203). — Details  are  given  of  the  products  of  autolysis  in  the 
tissues  (especially  spleen  and  bone  marrow)  of  cases  of  leucaemia.  In 
this  disease,  a  proteolytic  ferment  occurs  in  the  blood,  which  resembles 
trypsin  in  its  activities,  not  pepsin  as  in  some  cases  of  this  disease. 

W.  D.  H. 
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The  Condition  of  Living  Substance.  Hugo  Fischer  (Zeit. 
physiol .  Cherny  1905,  46,  206 — 208). — Polemical  against  E.  Buchner 
on  the  nature  of  the  chemical  processes  of  life,  and  as  to  how  far  the 
action  of  enzymes  is  to  be  considered  a  portion  of  the  chemistry 
of  life  (compare  Buchner  and  Antoni,  this  vol.,  ii,  472). 

W.  D.  H. 

Cholesterol  Esters  in  the  Brain.  E.  Bunz  (Zeit.  physiol .  Chem ., 
1905,  46,  47 — 51). — Baumstark  (Abstr.,  1885,  918)  stated  that  the 
brain  contains  not  only  cholesterol,  but  cholesterol  esters  as  well.  In 
the  present  research,  this  is  not  confirmed;  the  ethereal  extract 
contains  no  esters  of  cholesterol  with  higher  fatty  acids,  or  any  other 
compounds  of  cholesterol  from  which  cholesterol  is  separated  by 
saponification.  W.  D.  H. 

The  Ereptic  Power  of  Tissues  as  a  Measure  of  Functional 
Capacity.  Horace  M.  Yernon  ( J .  Physiol .,  1905,  33,  81 — 100). — 
The  erepsin  in  the  tissues  of  guinea-pig,  cat,  and  rabbit  increases  in 
utero  and  for  a  few  days  after  birth  ;  then  it  remains  constant.  The 
increase  is  5-  or  even  10-fold  in  kidney  and  liver,  but  slight  in  muscle. 
Feeding  with  meat  in  cats  doubles  the  amount  in  spleen  and  liver,  but 
does  not  affect  other  tissues.  The  distribution  of  erepsin  in  the  ali¬ 
mentary  canal  is  unequal ;  on  a  mixed  or  meat  diet  in  cats,  the 
duodenum  is  richest  in  the  ferment ;  on  a  bread  and  milk  diet,  this 
falls,  and  the  amount  in  the  large  intestine  rises.  In  the  herbivorous 
rabbit,  the  alimentary  canal  is  altogether  poorer  in  erepsin,  especially 
in  the  duodenum.  Hibernation  lessens  the  erepsin  in  spleen,  liver, 
and  kidney,  but  not  in  brain  or  muscle.  Disease,  if  accompanied  by 
wasting,  has  the  same  effect.  W.  D.  H. 

Mytolin,  a  Proteid  from  Muscle.  W.  Heubner  (Chem.  Centr ., 
1905,  ii,  1106  ;  from  Arch.  exp.  Path .  Pharm .,  53,  302 — 312). — From 
rigored  horse-flesh,  ammonia  or  10  per  cent,  sodium  chloride  solution 
extracts  a  proteid  matter  named  mytolin.  When,  by  dialysis,  the  con¬ 
centration  of  the  salt  solution  is  reduced  to  2 — 3  per  cent.,  it  is  pre¬ 
cipitated  in  a  comparatively  insoluble  form.  By  further  dialysis,  a 
globulin  is  precipitated.  By  the  action  of  carbon  dioxide  and  repeated 
solution  in  very  dilute  sodium  carbonate,  a  part  of  the  globulin  is 
transformed  into  mytolin.  Neutralisation  of  a  saline  extract  of 
muscle  precipitates  mytolin,  but  leaves  the  globulin  in  solution. 

W.  D.  H. 

Hexone  Bases  of  Liver  Tissue.  Alfred  J.  Wakeman  (J.  exper. 
Med.  New  York ,  1905,  7,  292 — 307.  Compare  this  vol.,  ii,  467). — The 
results  reported  show  that  in  degenerating  liver  tissue,  chemical 
changes  in  the  cells  lead  to  a  diminution  of  the  hexone  bases,  but 
especially  of  arginine.  How  much  arginine  passes  into  the  urine,  or  is 
acted  upon  by  arginase,  is  uncertain.  The  changes  during  degeneration 
have  the  same  general  direction  as  in  postmortem  autolysis. 

W.  D.  H. 
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Grafting  of  the  Thymus  in  Animals.  Leonard  S.  Dudgeon 
and  A.  E.  Russell  {Trans.  Path.  Soc.  London ,  1905,  56,  238 — 250). — 
The  experiments  were  undertaken  with  the  idea  of  observing  whether 
grafting  of  the  thymus  gland  would  produce  any  alteration  in  the 
blood,  or  any  condition  resembling  lymphatism,  in  which  the  thymus 
is  known  to  play  a  part.  The  results  were  negative.  W.  D.  H. 

Lanocerin.  Franz  Rohmann  (Zentr.  Physiol .,  1905,  19, 

317 — 320). — Lanocerin  is  the  name  given  to  a  new  constituent  of 
wool-fat,  from  which  it  can  be  prepared  by  boiling  with  methyl 
alcohol  and  then  extracting^the  residue  with  ether.  It  is  precipitated 
from  this  solution  by  alcohol.  By  boiling  with  alcoholic  potash,  the 
potassium  salt  of  lanoceric  acid  (Darmstadter  and  Lipschutz,  Abstr., 

1896,  i,  522)  is  obtained.  Lanocerin  is  an  inner  anhydride  of  this 
acid.  The  carnaubic  acid  of  the  same  authors  (Abstr.,  1896,  i,  346; 

1897,  i,  180)  is  probably  an  impure  product.  The  sebaceous  glands 

yield  a  substance  named  dermocerin ,  the  nature  of  which  is  uncertain. 
The  anal  glands  do  not  secrete  cholesterol,  but  an  ester  of  octadecyl 
alcohol  named  pennacerin.  The  relationship  of  such  substances  to 
cholesterol  and  oleic  acid  is  discussed.  W.  D.  H. 

Local  Anaesthesia  produced  by  Alypin.  E.  Impens  {Pjliiger's 
Archiv ,  1905,  HO,  21 — 87). — The  hydrochloride  of  alypin  [tetra- 
methyldiaminoethyldimethylcarbinyl  benzoate,  OBz,CEt(CH2*NMe2)2] 
is  recommended  as  a  local  ansesthetic ;  it  is  at  least  as  powerful  as 
cocaine,  and  much  less  toxic.  It  does  not  produce  mydriasis  or  any 
interference  with  accommodation.  W.  D.  H. 

Contractile  Mechanism  of  the  Gall-bladder.  Francis  A.  Bain- 
bridge  and  H.  H.  Dale  {J.  Physiol. ,  1905,  33,  138 — 155). — The 
rhythmic  contractions  of  the  gall-bladder  are  increased  by  section  of 
the  splanchnic  nerves  or  by  the  intravenous  injection  of  chrysotoxin. 
Stimulation  of  these  nerves  or  injection  of  adrenaline  causes  relaxa¬ 
tion.  The  vagus  contains  motor  fibres  which  are  paralysed  by 
atropine.  Bile  salts,  amyl  nitrite,  and  atropine  cause  relaxation; 
pilocarpine  and  peptone  cause  an  apparent  contraction,  due  to  the 
mechanical  effect  of  swelling  of  the  liver.  The  anaemia  caused  by 
compression  of  the  aorta  produces  a  rapid  fall  in  the  tone  of  the  muscle 
of  the  gall-bladder.  W.  D.  H. 

A  New  Nitrogenous  Constituent  of  Normal  Human  Urine. 

Paul  Hari  {Zeit.  physiol.  Chem.,  1905,  40,  1 — 8). — The  zinc,  silver, 
and  cadmium  compounds  of  a  new  constituent  of  the  urine,  precipit- 
able  therefrom  by  a  10  per  cent,  solution  of  phosphotungstic  acid, 
were  prepared  and  analysed.  It  contains  carbon,  hydrogen,  nitrogen, 
and  oxygen,  but  has  not  yet  been  isolated  from  its  metallic  compounds. 
It  is  not  urobilin,  but  appears  to  have  a  possible  relationship  to 
Garrod’s  urochrome.  W.  D.  H. 

Excretion  of  Sugar  after  Administration  of  Alanine  in  Dogs 
without  a  Pancreas.  Marco  Almagia  and  Gustav  Emben  {Beitr. 
chem.  Physiol.  Path .,  1905,  7,  298 — 310). — After  extirpation  of  the 
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pancreas,  the  sugar  which  appears  in  the  urine  is  considered  to  originate 
solely  from  carbohydrate  material  which  is  newly  formed  in  the  body. 
Alanine  produces  such  a  new  formation  of  carbohydrates. 

W.  D.  H. 

Precipitability  of  Carbohydrates  in  Urine  by  Lead  Acetate. 

Oscar  Adler  and  Rudolf  Adler  (Pfliigers  Archiv,  1905,  110, 
99 — 103.  Compare  this  vol.,  ii,  337). — Proofs  are  adduced  that 
laevulose  may  occur  in  the  urine,  and  is  partially  precipitated  (like 
arabinose  and  dextrose)  by  lead  acetate.  W.  D.  H. 

A  Non-dialysable  Proteid-like  Constituent  of  Human  Urine. 

Emil  Abderhalden  and  Fritz  Pregl  (Zeit.  physiol.  Chem .,  1905,  40, 
19 — 23.  Compare  this  vol.,  ii,  467). — Urine  contains  a  substance 
which  yields  glycine  and  phenylalanine  on  decomposition  and  appears 
to  belong  to  the  polypeptides.  W.  D.  H. 

The  Globulin  of  Albuminous  Urine.  A.  W.  Sikes  (J.  Physiol ., 
1905,  33,  101 — 105). — In  albuminous  urine,  the  globulin  increases 
somewhat  on  keeping  at  the  expense  of  the  albumin.  The  change 
occurs  more  readily  in  alkaline  urine,  and  is  probably  not  due  to 
bacterial  action.  Albumose  added  to  globulin  solutions  does  not 
increase  the  amount  of  the  latter  substance.  Electrical  currents 
passed  through  the  urine  increase  the  globulin  probably  by  heating 
the  urine.  W.  D.  H. 

The  Chromogen  of  so-called  Scatole-red  in  Normal  Human 
Urine.  J.  Ph.  Staal  ( Zeit .  physiol.  Chem .,  1905,  40,  236 — 262). — 
The  chromogen  of  the  so-called  scatole-red  in  normal  human  urine  is 
not  a  conjugated  sulphate  (for  instance,  of  glycuronic  acid).  It  is  not 
a  derivative  of  scatole  in  the  chemical  sense  of  that  term,  but  is  iden¬ 
tical  with  the  urorosein  of  Nencki  and  Sieber.  W.  D.  H. 

A  Prehistoric  Egyptian  Calculus.  Samuel  G.  Shattock 
(Trans.  Path.  Soc.  London ,  1905,  56,  275 — 290). — The  examination 
of  the  calculus,  which  was  obtained  from  a  tomb  of  date  4800  B.c., 
showed  it  to  consist  of  uric  acid  coated  with  phosphates ;  calcium 
oxalate  was  absent.  A  second  calculus,  probably  renal,  and  600  years 
later  in  date,  was  found  to  consist  of  calcium  carbonate,  phosphate, 
and  oxalate. 

The  paper  contains  much  of  archaeological  interest,  especially  with 
regard  to  the  diseases  and  diet  of  the  ancient  Egyptians.  No  Bilharzia 
ova,  the  chitinous  nature  of  the  .capsules  of  which  would  render  them 
likely  to  be  well  preserved,  were  found  in  either  stone.  The  second 
stone,  however,  contained  numerous  mould  conidia,  but  attempts  to 
cultivate  these  were  fruitless.  W.  D.  H. 

Virulence  and  Immunising  Power  of  Micro-organisms. 

Richard  P.  Strong  (J.  Exper .  Med.  Eew  Yorky  1905,  7,  229 — 264). 
— From  experiments  on  two  strains  of  cholera  vibrio  differing  in 
virulence,  it  is  shown  that  the  number  or  the  avidity  of  the  bacterio- 
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lytic  receptors  possessed  by  a  bacterium  is  proportional  to  its  virulence. 
The  agglutinable  receptors  are  not  necessarily  present  in  the  same  pro¬ 
portion.  The  virulent  organism  possesses  more  toxic  haptophore 
groups  than  the  avirulent.  Immunity  produced  by  injecting  dead 
organisms  is  proportional  to  their  original  virulence,  but  if  the  living 
organisms  are  used  the  proportion  is  not  so  di:ect.  W.  D.  H. 

Stimulins.  W.  B.  Leishman  (Trans.  Path.  Soc.  London ,  1905, 
56,  344 — 355). — The  favouring  effect  of  the  addition  of  immune 
serum  on  the  phagocytic  action  of  leucocytes  was  originally  attributed 
by  Metschnikoff  to  a  stimulating  effect  on  the  leucocytes,  and  the  term 
stimulin  was  coined  by  him  as  a  name  for  the  substance  in  the  serum 
to  which  the  effect  is  due.  In  the  present  experiments,  serum  from 
cases  of  Malta  fever  and  typhoid  fever  (but  not  normal  serum)  was 
found  to  possess  the  power  of  increasing  the  phagocytic  activity  of  the 
leucocytes  on  the  specific  bacilli  of  those  diseases.  These  substances 
are  thermostable,  withstanding  a  temperature  of  60°  for  fifteen  minutes. 
The  inci eased  phagocytosis  may  be  in  part  due  to  the  presence  of 
agglutinins  or  of  immune  substance  in  the  serum.  The  view  is  held 
that  the  main  effect  is  a  stimulating  one  on  the  leucocytes,  and  not 
due  to  the  addition  of  an  opsonin  to  the  bacilli.  Wright’s  hitherto 
described  opsonins  are  destroyed  by  a  temperature  of  60°.  It  is,  how¬ 
ever,  admitted  that  there  may  be  a  class  of  opsonins  which  are  thermo¬ 
stable,  a  view  Metschnikoff  appears  now  also  inclined  to  accept. 

W.  D.  H, 

[Glycosuria].  Eduard  Pfluger  ( PJlugers  Archiv ,  1905, 110, 1 — 20). 
— Polemical  against  Minkowski.  W.  D.  H. 

Experimental  Glycosuria.  Frank  P.  Underhill  (/.  Biol. 
Chem.,  New  York,  1905,  1,  113 — 130.  Compare  this  vol.,  ii,  187). — - 
The  glycsemia  provoked  by  piperidine,  pyridine,  coniine,  curare, 
nicotine,  morphine,  ether,  chloroform,  carbon  monoxide,  pyrogallol,  &c., 
is  not  due  to  any  specific  action  on  any  particular  organ,  such  as  the 
pancreas,  but  to  their  action  in  producing  dyspnoea.  If  oxygen  is  also 
administered,  it  does  not  appear.  Adrenaline  diabetes  cannot,  how¬ 
ever,  be  explained  in  this  way.  W.  D.  H. 

Opsonic  Content  of  Blood  Serum  in  Health  and  in  Lupus. 
William  Bullock  (Trans.  Path.  Soc.  London ,  1905,  56,  334 — 344). — - 
Films  made  from  blood  mixed  with  tubercle  bacilli  were  prepared  and 
examined  according  to  Wright’s  technique.  The  bacilli  are  counted  in 
the  leucocytes,  and  an  average  per  leucocyte  struck.  If  this  is  done 
after  admixture  with  (1)  an  abnormal  and  (2)  a  normal  serum,  the  aver¬ 
age  for  leucocyte  in  the  first  case  divided  by  that  in  the  second  is 
called  the  opsonic  index.  In  86  healthy  people,  the  index  was  0'97, 
the  extremes  being  0'8  and  1*2.  In  tuberculosis  of  the  skin 
(lupus),  the  average  was  0-75  in  150  cases.  In  75  per  cent,  of  these, 
the  index  was  below  the  lowest  normal  limit,  0’8,  and  in  27  cases 
below  0-5  ;  in  3  cases  as  low  as  0*2.  If  the  index  is  well  below  the 
normal,  Finsen  light  treatment  is  of  little  or  no  benefit.  The  ultra- 
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violet  rays  have  but  little  penetrative  power,  and  probably  exert  no 
potent  effect  on  tubercle  bacilli.  The  healing  properties  in  cases  with 
high  opsonic  index  are  due  to  a  reaction  set  up  in  the  tissues  and  to 
the  congestion  and  exudation  that  follow  exposure  to  the  rays. 

W.  D.  H. 

Behaviour  of  Leucocytes  in  Malignant  Growths,  J.  E. 
Farmer,  J.  E.  S.  Moore,  and  C.  E.  Walker  {Trans.  Path.  Soc.  London , 
1905,  56,  377 — 380). — In  the  early  stages  of  a  cancerous  growth,  there 
is  marked  activity  among,  and  increase  of,  leucocytes,  and  there  is 
evidence  that  the  new  growth  does  not  originate  from  a  single  cell  or 
even  from  a  few  cells,  but  is  evolved  by  the  direct  conversion  of  normal 
cells  into  those  of  a  malignant  type.  The  tissue  cells  take  up  the 
leucocytes,  but  neither  are  injuriously  affected  or  eventually  destroyed, 
and  both  continue  to  divide  mitotically  ;  both  nuclei  pass  through  the 
mitotic  evolution  either  on  separate  spindles  or  the  spindle  figures  may 
become  confused,  as  occurs  in  the  first  cleavage  of  the  ovum.  The 
two  sets  of  chromosomes  are  confusedly  distributed  between  the 
daughter  nuclei,  and  the  process  may  thus  be  compared  to  fertilisation. 
The  reduction  of  chromosomes  so  characteristic  of  neoplastic  cells 
must  occur  later.  W.  D.  H. 

Metabolism  in  Osteomalacia.  J.  E.  Goldthwait,  C.  F.  Painter, 
R.  B.  Osgood,  and  Francis  H.  McCrudden  ( Amer .  J.  Physiol .,  1905, 
14,  389 — 402). — Metabolism  experiments  on  a  girl  aged  sixteen  suffer¬ 
ing  from  osteomalacia  were  carried  out  during  two  periods  :  (1)  before, 
and  (2)  after  castration.  There  is  first  a  decalcification  of  the  bony 
tissue;  the  calcium  is  replaced  partly  by  magnesium,  but  probably 
chiefly  by  an  organic  substance  rich  in  sulphur, ’but  poor  in  phosphorus, 
similar  to,  but  not  exactly  like,  the  normal  organic  matrix.  Castration 
checks  the  progress  of  the  disease,  and  the  lost  bony  material  is  re¬ 
placed.  W.  D.  H. 

The  Opsonic  Index  in  Phthisis.  Harold  Meakin  and  Charles  E. 
Wheeler  {Brit.  Med.  J.,  1905,  ii,  1396 — 1397). — The  observations 
show  the  great  variations  in  opsonic  index  in  cases  of  pulmonary 
tuberculosis,  and  even  in  the  same  case,  especially  during  the  early 
stages  of  the  disease.  When  the  case  becomes  chronic,  the  opsonic 
index  is  fairly  stationary  ;  if  it  is  then  one  or  over,  prognosis  is  better 
than  when  it  is  below  unity.  W.  D.  H. 

Enzymes  and  Anti-enzymes  of  Exudates.  Eugene  L.  Opie 
(J.  Exper .  Med.  New  York ,  1905,  7,  316 — 334). — The  serum  of  an 
inflammary  exudate  inhibits  the  action  of  the  proteolytic  enzymes 
contained  in  the  leucocytes  ;  the  anti-enzyme  doubtless  passes  from  the 
blood  into  the  exudation.  In  late  stages  of  inflammation,  this  inhibit¬ 
ing  action  is  lessened.  The  anti-enzyme  is  destroyed  by  heating 
at  75°. 

The  proteolytic  enzymes  of  the  leucocytes  act  in  both  an  acid  and 
alkaline  medium,  but  are  more  efficient  in  the  latter.  The  action  of 
the  anti-enzyme  is  favoured  by  an  alkaline,  and  completely  lost  in  an 
acid  medium.  W.  D.  H. 
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[Physiological]  Action  of  Barium  Chloride  and  of  Barutine. 

H.  Brat  ( Chem .  Genii \,  1905,  ii,  1189;  from  Berl.  Min.  IVoc/i.,  42, 
1219 — 1225). — “  Barutine  ”  is  the  double  salt  formed  by  the  combina¬ 
tion  of  barium  theobromine  with  sodium  salicylate.  It  is  a  white, 
crystalline  powder  and  is  soluble  in  water.  Barium  theobromine,  pre¬ 
pared  by  the  action  of  barium  chloride  on  sodium  theobromine,  is 
insoluble  in  water.  The  preparation  contains  9 ‘5  per  cent,  of  barium, 
25  *5  of  theobromine,  50  of  sodium  salicylate,  and  about  10  of  water 
and  sodium  chloride ;  since  it  is  faintly  alkaline,  it  requires  to  be  kept 
in  an  atmosphere  free  from  carbon  dioxide.  Whilst  a  dose  of  0T13 
gram  of  barium  chloride  per  kilogram  of  body-weight  is  fatal  to  dogs 
when  administered  either  internally  or  subcutaneously,  barutine  is  at 
least  nine  times  less  poisonous.  Experiments  on  the  physiological 
action  and  therapeutic  application  of  barutine  as  a  diuretic  have  also 
been  made.  E.  W.  W . 

Action  of  Adrenaline  on  Cerebral  Vessels.  Carl  J.  Wiggers 
{Arner.  J.  Physiol .,  1905,  14,  452 — 465). — Perfusing  the  isolated  brain 
under  constant  pressure  and  temperature  and  recording  the  venous 
outflow  was  the  method  adopted.  Addition  of  adrenaline  to  the 
perfusion  fluid  lessens  the  outflow,  owing  no  doubt  to  constriction  of 
the  vessels  which  the  drug  produces  here  as  elsewhere.  The  existence 
of  vaso  motor  nerves  in  the  cerebral  blood-vessels  is  thus  proved 
experimentally.  W.  D.  H. 

Action  of  Synthetical  Substances  allied  to  Adrenaline. 
Otto  Loewi  and  Hans  Meyer  {Chem.  Centr.,  1905,  ii,  1111 — 1112; 
from  Arch.  exp.  Path.  Pharm .,  53,  213 — 226) — Stolz’s  methylamino- 
acetylcatechol,  probably  the  corresponding  ketone  to  adrenaline,  has  a 
similar  but  weaker  physiological  action.  Of  Stolz’s  other  products,  the 
simple  amino-ketones  show  the  strongest  action,  that  of  the  ethyl  being 
more  marked  than  that  of  the  methyl  compound.  Dialkylamino-ketones, 
monoethanolamino-ketones,  and  phenylaminoacetylcatechol  are  inactive; 
piperidinoacetylcatechol  has  only  a  weak  action.  Reduction  of  the  amino- 
ketone  produces  an  amino-alcohol  not  yet  obtained  pure,  but  similar  to 
adrenaline.  The  active  products  like  adrenaline  act  on  blood  pressure, 
respiration,  and  the  iris  muscles,  and  produce  diabetes.  Given  sub¬ 
cutaneously  they  also  cause  the  same  results.  Hydrochlorides  of  some 
of  these  bases  were  prepared  in  crystalline  form.  W.  D.  H. 

Hippuric  Acid  Synthesis.  Wilhelm  Wiechowski  {Beitr.  chem. 
Physiol.  Path.,  1905,  7,  204 — 272). — A  study  of  the  pharmacological 
action  of  benzoic  acid  given  in  various  ways  to  rabbits.  The  amount 
given  is  not  wholly  excreted  as  hippuric  or  benzoic  acids ;  the  longer  it 
remains  in  the  body  the  greater  is  the  amount  of  hippuric  acid 
synthetically  formed.  Glycine  as  an  intermediate  metabolic  product  is 
considered  at  some  length.  More  than  half  the  urea-nitrogen  is 
believed  to  pass  through  the  glycine  stage.  Descriptions  of  analytical 
methods  and  references  to  literature  are  given  in  full.  W.  D.  H. 
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Physiological  Action  of  Physostigmine.  W.  Heubner  ( Chevn . 
Centr .,  1905,  ii,  1111  ;  from  Arch.  exp.  Path.  Pharm .,  53,  313 — 350). 
— Experiments  on  frogs,  mammals,  and  man  show  that  no  immunity 
can  be  produced  to  physostigmine.  In  a  dog,  that  received  60  mg. 
in  19  days,  only  2  mg.  were  recovered  in  the  urine.  Physostigmine- 
blue,  a  derivative  of  physostigmine,  is  not  poisonous  in  small  doses ; 
larger  doses  paralyse  the  heart  and  central  nervous  system  in  frogs. 
Another  derivative,  rubreserin,  is  inactive.  The  alkaloid  itself  has 
the  constitution  NHMe’CO#NH*C13H15N*OH.  It  splits  into  eseroline 
and  rubreserin ;  the  latter  in  alkaline  solution  is  changed  into  physo- 
stigmine-blue,  the  composition  of  which  is  unknown.  It  forms  brown, 
amorphous  products  on  drying  and  evaporation.  W.  D.  H. 

Influence  of  Thyroid  Feeding  on  Poisoning  by  Aceto¬ 
nitrile.  Reid  Hunt  (J.  Biol.  Chem .,  1905,  1,  33 — 44). — Proteids 
increase  the  susceptibility  of  mice  to  acetonitrile,  whilst  thyroid 
feeding  (and  potassium  iodide  to  a  slight  extent)  decreases  it.  Thyroid 
has  no  antagonistic  action  towards  sodium  nitroprusside  or  free  hydro¬ 
cyanic  acid.  Feeding  on  parathyroids  has  the  opposite  effect  to 
thyroid  feeding.  W.  D.  H. 

Action  of  Certain  Poisons  on  the  Isolated  Small  Intes¬ 
tine  of  Dogs  and  Rabbits.  K.  Kress  (Pjluger's  Archiv ,  1905, 
109,  608 — 620). — The  work  was  carried  on  by  Magnus’  method. 
Nicotine  causes  first  inhibition,  then  stimulation ;  larger  doses  produce 
paralysis.  Certain  differences  are  noticeable  in  detail  in  different 
animals.  Atropine  in  the  cat,  but  not  in  the  dog  or  rabbit,  acts 
antagonistically  to  nicotine.  There  are  also  differences  in  the  antagon¬ 
istic  actions  of  physostigmine  and  atropine  and  of  pilocarpine  and 
atropine.  The  action  of  a  number  of  other  poisons  (strophanthine, 
ajL>ocodeine,  barium  chloride,  adrenaline,  &c.)  was  also  studied. 

W.  D.  H. 

Isoform,  a  New  Antiseptic.  Bernhard  Heile  ( Volhnann’s 
Sammlung  klin.  Vortrdge ,  Leipzig ,  No.  388,  149 — 164) ;  Weik  ( Med . 
Klinik.f  Berlin ,  1905,  No.  19). — Isoform  (^-iodoanisole)  is  recom¬ 
mended  as  a  local  antiseptic,  being  better  than  iodoform  ;  it  is  non¬ 
irritating,  odourless,  and  non-toxic,  W.  D.  H. 
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Influence  of  Metals  on  Fermenting  Liquids.  Leopold 
Nathan,  Arthur  Schmid,  and  Willy  Fuchs  ( Centr .  BaJct .  Par.,  1905, 
ii,  15,  349 — 352.  Compare  Abstr.,  1904,  ii,  505,  and  this  vol.,  ii, 
340). — The  contact  of  beer  worts  before  and  during  the  fermentation 
with  metals,  whether  copper,  iron,  or  tin,  should  be  avoided  as  much 
as  possible.  N.  H.  J.  M. 
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Origin  of  Fusel  Oil.  An  Alcohol-producing  Bacterium. 

Hans  H.  Pringsheim  ( Centr .  Baht.  Par.,  1905,  ii,  15,  300—321). — 
Fusel  oils  produced  from  different  materials  are  very  similar  and 
contain,  besides  amyl  alcohol,  considerable  amounts  of  propyl  and 
^sobutyl  alcohols  and  small  amounts  of  other  alcohols.  Normal  butyl 
alcohol  is  not  present. 

All  bacteria  which  produce  higher  alcohols  produce  normal  butyl 
alcohol,  whilst  amyl  alcohol  has  not  been  detected.  Emmerling's 
potato  bacteria  produces  prupyl  alcohol,  the  potato  bacillus  isopropyl 
alcohol,  Grimbert’s  B.  orthobutyricus  isobutyl  alcohol,  whilst  a  number 
of  bacteria  produce  normal  butyl  alcohol,  together  with  butyric  acid. 
Bacteria  which  produce  alcohols  (except  Winogradski’s  Clostridium 
Pasteurianum)  produce  far  more  butyric  acid  than  corresponds  with 
the  composition  of  fusel  oil. 

The  view  that  fusel  oil  is  produced  by  bacteria  is  therefore  incorrect ; 
the  higher  alcohols  are  probably  formed  by  the  decomposition  of  yeast- 
proteid.  N.  H.  J.  M. 

Action  of  the  Rennet  Ferment  on  Milk  and  Casein. 

Ernst  Laqueur  ( Biockem .  Centr.,  1905,  4,  333 — 347). — -A  resume , 
with  bibliography,  of  the  more  important  work  on  the  subject. 

N.  H.  J.  M. 

Apparatus  for  the  Cultivation  of  Anaerobic  Bacteria  and 
for  the  Estimation  of  the  Oxygen-minima  for  Germination, 
Growth,  and  Spore-production  of  Bacteria.  Arthur  Meyer 
{Centr.  Baht.  Par.,  1905,  ii,  15,  337 — 349). — The  apparatus,  consisting 
of  an  air-pump  with  a  new  form  of  drying  tube,  cylindrical  vacuum 
vessels,  and  manometer,  is  described  with  sketches.  N.  IT.  J.  M. 

Acidifying  and  Fermenting  Yeast  Mashes.  (Behaviour  of 
Bacillus  Delbriicki  at  Different  Temperatures.)  Wilhelm 
Henneberg  {Centr.  Baht.  Par.,  1905,  15,  ii,  260 — 265  ;  from  Zeit. 
Spiritusind.,  1905,  No.  26 — 29). — The  bacilli  from  mash  cultures 
heated  at  51°  failed  to  grow  both  at  higher  and  lower  temperatures, 
being  weakened  chiefly  by  the  acid  present.  In  presence  of  calcium 
carbonate,  no  weakening  was  observed.  Cultures  heated  at  38°  with¬ 
out  calcium  carbonate  showed  a  good  growth  after  four  days,  although 
1*2  per  cent,  of  lactic  acid  was  present.  The  mash,  which  had  been 
heated  at  51°,  contained  0*9  per  cent,  of  acid.  The  weakening  is, 
therefore,  due  both  to  acid  and  to  the  high  temperature. 

The  greater  the  number  of  cells  sown,  the  greater  the  development 
and  the  shorter  the  cells.  The  length  of  the  cells  is  also  affected  by 
the  temperature  \  at  50°,  the  cells  are  short,  at  40°,  much  longer,  whilst 
at  30°  the  cells  are  extremely  long.  N.  H.  J.  M. 

Influence  of  Temperature  on  the  Assimilation  of  Carbon 
Dioxide.  Aristides  Kanitz  {Zeit.  Elehtrochem.,  1905, 11,  689 — 690). 
- — From  the  experiments  of  Matthaei  (Abstr.,  1904,  ii,  70)  it  is 
shown  that  the  rate  of  assimilation  of  carbon  dioxide  by  green  leaves 
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increases  with  the  temperature  in  the  ratio  commonly  found  for 
chemical  reactions. 


Temperature. 

Assimilation  rate. 

Increase  J 

0 

1*75 

— 

10 

4*2 

2*40 

20 

8*9 

2*12 

30 

15*7 

1*76 

37 

23*8 

1*81 

From  37°  to  the  temperature  at  which  the  leaf  is  killed,  the  rate 
rapidly  diminishes.  T.  E. 

Physiological  Processes  of  Green  Leaves,  with  Special 
Reference  to  the  Interchange  of  Energy  between  the  Leaf 
and  its  Surroundings.  Horace  T.  Brown  and  Fergusson  Escombe 
(Proc.  Roy .  Soc.,  1905,  P,  76,  29 — 111.  Compare  Abstr.,  1902,  ii, 
682). — The  rate  of  carbohydrate  formation  (assimilation)  in  a  leaf 
surrounded  by  an  atmosphere  containing  about  the  normal  proportion 
of  carbon  dioxide  (0*03  per  cent.)  is  determined  by  passing  a  known 
volume  of  air  over  the  leaf  and  finding  by  analysis  the  proportion  of 
carbon  dioxide  present  before  and  after  the  experiment.  Since  one 
part  by  weight  of  carbon  dioxide  corresponds  with  about  0*64  part  by 
weight  of  carbohydrate,  the  amount  of  the  latter  produced  in  a  given 
time  can  readily  be  calculated.  The  results  obtained  by  this  method 
are  much  lower  than  those  deduced  by  Sachs’  method  (determination 
of  the  variations  in  dry  weight  of  known  areas  of  leaf  lamina),  and 
the  authors,  from  their  experiments,  draw  the  conclusion  that  there  are 
inherent  errors  in  the  latter  method  which  render  it  unsuitable  for 
determining  the  rate  of  assimilation. 

As  an  illustration  of  the  results  obtained,  it  was  found  that  a  sun¬ 
flower  leaf,  exposed  to  strong  diffused  light,  assimilated  0*00392  gram 
of  carbohydrate  per  square  decimetre  per  hour.  The  rate  of  assimila¬ 
tion  under  similar  conditions  is  about  45  per  cent,  greater  in  detached 
than  in  attached  leaves ;  this  is  due,  in  all  probability,  to  the  stomata 
being  more  widely  open  in  the  former  case. 

The  question  of  the  energy  relations  of  the  leaf  is  fully  discussed. 
For  this  purpose  it  is  necessary  to  know  the  amount  of  solar  energy 
incident  on  the  leaf,  the  amount  absorbed;  and  the  amount  of  heat  lost 
by  radiation,  convection,  &c.,  in  unit  time,  as  well  as  the  energy 
changes  associated  with  the  more  important  physical  and  chemical 
changes  going  on  in  the  leaf,  such  as  the  evaporation  of  water, 
carbohydrate  formation,  and  the  process  of  respiration.  The  influence 
of  the  rate  of  motion  of  the  air  on  some  of  these  factors  is  taken  into 
account. 

The  incident  solar  energy  is  measured  by  a  Callendar  radiometer 
and  recorder,  and  the  proportion  absorbed  determined  with  the  same 
instruments  by  interposing  the  leaf  and  measuring  the  amount  trans¬ 
mitted.  The  amount  of  heat  developed  in  respiration  is  calculated 
from  the  amount  of  carbon  dioxide  given  off  on  the  assumption  that 
carbohydrates  are  undergoing  oxidation  (Brown  and  Morris,  Trans.) 
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1893,  63,  671).  The  energy  absorbed  in  assimilation  is  calculated 
from  the  amount  of  carbon  dioxide  absorbed  and  the  average  heat  of 
formation  of  the  synthesised  carbohydrates.  The  energy  used  up  in 
the  vaporisation  of  water  is  calculated  from  the  amount  of  vapour 
evolved  in  a  given  time  (determined  directly)  and  the  latent  heat  of 
vaporisation.  The  following  results,  obtained  with  a  sunflower  leaf, 
illustrate  the  relative  magnitudes  of  these  factors  : 

Energy  used  for  assimilation . 0-66 

„  „  „  vaporisation  of  water  .  .  48-39 


Total  energy  expended  in  internal  work  49-05 


Solar  radiant  energy  transmitted  by  leaf  31*40 
Energy  lost  by  radiation,  convection,  &c  .  19 '55 

Total  incident  energy . 100*00 


The  leaf  is,  therefore,  a  very  wasteful  transformer  of  energy,  as  in  the 
example  quoted  only  0*66  per  cent,  is  used  for  the  production  of 
formative  material. 

When  the  solar  energy  absorbed  is  greater  than  the  energy  ex¬ 
pended  in  internal  work,  the  leaf  comes  to  equilibrium  at  a  temperature 
higher  than  its  surroundings.  The  temperature  difference  can  be 
found  by  dividing  the  energy  lost  by  radiation,  convection,  &c.,  by  the 
“  thermal  emissivity ,J  of  the  leaf  (the  energy  lost  by  radiation,  con¬ 
vection,  &c.,  when  the  leaf  is  at  a  temperature  l°above  its  surroundings), 
a  special  method  for  determining  the  latter  factor  having  been  devised. 
When,  owing  to  active  transpiration,  the  energy  expended  in  internal 
work  is  greater  than  the  solar  energy  absorbed,  the  leaf  takes  up  heat 
from  the  atmosphere  and  comes  to  equilibrium  at  a  temperature 
slightly  lower  than  that  of  its  surroundings. 

The  solar  energy  can  be  reduced  to  a  fraction  of  its  value  without 
seriously  affecting  the  rate  of  assimilation,  so  that  even  in  diffused 
daylight  the  available  energy  is  more  than  sufficient  to  give  the  maxi¬ 
mum  effect ;  assimilation  is,  under  ordinary  conditions,  limited  by  the 
small  concentration  of  the  carbon  dioxide. 

Tables  showing  the  distribution  of  the  energy  under  varying  con¬ 
ditions  are  given  in  the  paper.  G.  S. 

Occurrence  of  Alumina  in  Plants.  Henri  Pellet  and  Ch. 
Fribourg  (Ann.  Chim.  ctnal.r  1905, 10,  373 — 376.  See  this  vol.,  ii,  860). 

Consumption  of  Odorous  Products  during  the  Maturation 
of  the  Flower.  Eugene  Charabot  and  Alexandre  Hubert  (Bull. 
Soc.  chim.,  1905,  [iii],  33,  1121 — 1128.  Compare  Abstr.,  1904,  ii, 
837). — The  authors  have  investigated  the  changes  induced  both  in  the 
amount  and  nature  of  the  volatile  oil  produced  by  the  sweet  basil 
(Ocimum  basilicum)  as  the  result  of  systematically  removing  the 
flowers  as  these  appear  on  the  plant.  The  results  are  tabulated  in  the 
original,  and  show  that  the  removal  of  the  inflorescence  leads  (1)  to 
an  increase  in  the  size  of  the  stem  of  the  plant,  (2)  to  an  increase  in 
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the  amount  of  oil  produced  per  unit  weight  of  plant  substance,  and 
(3)  that  the  processes  of  fertilisation  and  fructification  lead  to  the 
consumption  of  some  of  the  odorous  constituents  or  of  intermediate 
substances  from  which  these  are  produced.  T.  A.  H. 

The  Carbohydrates  of  Marine  Algae  and  their  Products. 

Josef  Konig  and  J.  Bettels  (Zeit.  Nahr .  Genussm 1905,  10, 
457—473). — The  general  composition,  the  carbohydrates,  and  the  pro¬ 
ducts  obtained  on  hydrolysis  of  various  East  Asiatic  algae  are  given. 
The  composition  of  the  different  sea-weeds  varies  very  considerably, 
the  Porphyra  group  being  rich  in  proteids,  whilst  Laminaria ,  Cysto- 
phyllum,  and  Enteromorpha  contain  from  6*66  to  10*87  per  cent,  of 
pentosans,  the  latter  sea-weed  also  containing  16*52  per  cent,  of 
methylpentosans.  In  all,  the  percentage  of  ash  is  very  high.  Porphyra , 
from  which  the  Japanese  vegetable  isinglass  “  Nori  ”  is  prepared,  and 
Gelidium,  which  yields  agar-agar,  both  give  f-galactose  and  d-galactose, 
these  anhydrides  being  also  found  in  the  products  nori  and  agar-agar. 
The  authors  have  examined  samples  of  edible  birds'  nests  and  find 
that  they  contain  but  small  quantities  of  substances  which  yield 
reducing  sugars,  only  fructose  being  identified  with  certainty.  The 
nests  contained  from  50  to  60  per  cent,  of  nitrogenous  substances 
resembling  mucin,  and  it  is  perfectly  legitimate  to  conclude  that  edible 
bird  nests  are  produced  from  the  vomit  of  sea-swallows.  W.  P.  S. 

Constituents  of  the  Fruits  of  Copaifera  Mbpane.  Carl  Mai 
and  C.  Bath  (Arch.  Pharm .,  1905,  243,  426— 430). —Chloroform 
extracts  from  the  seeds  a  balsam  with  the  acid  number  57*4  and 
saponification  number  212.  From  this  a  small  quantity  of  a  substance 
crystallised  which  melts  at  96°,  is  free  from  nitrogen  and  metals,  and 
contains  C  74*7,  H  11*5  per  cent.  From  an  ethereal  solution  of  the 
residual  balsam,  5  per  cent,  aqueous  sodium  carbonate  extracted  acids 
of  which  the  lead  salts  were  in  part  soluble  in  ether ;  the  acid  corre¬ 
sponding  to  this  portion  was  amorphous  and  formed  a  barium  salt  which 
contained  Ba  36*1  per  cent.  The  residual  balsam  was  then  hydrolysed 
with  5  per  cent,  potassium  hydroxide  solution,  and  the  acids  liberated ; 
of  these,  one  fraction  crystallised  from  70  per  cent,  alcohol  and  melted 
at  77°,  but  was  not  homogeneous  ;  the  residue  was  not  homogeneous 
either.  C.  F.  B. 

Root  of  Rheum  Rhaponticum.  Alexander  Tschirch  and 
U.  Cristofoletti  (Arch.  Pharm .,  1905,  243,  443 — 457.  Compare 
Hesse,  Abstr.,  1900,  i,  41,  and  Gilson,  Bull.  acad.  roy .  med.  Belg.t 
1903). — The  powdered  root  of  Rheum  rhaponticum ,  of  Austrian  origin, 
was  extracted  with  70  per  cent,  alcohol,  and  the  extract  evaporated  to 
small  bulk  and  then  extracted  with  ether.  During  the  last  operation, 
a  substance  separated  identical  with  the  substance  described  originally 
by  Hornemann  as  rhaponticin  (Hesse's  rhapontin  ;  Gilson’s  ponticin). 
This  melts'at  231°,  has  the  composition  C21H24Og  =  OMe‘C20Hig  Ofi(OH)s, 
forms  a  diacetyl  derivative  melting  at  138°,  gives  an  odour  of  oil  of 
bitter  almonds  when  it  is  warmed  on  a  watch-glass  with  dilute  nitric 
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acid,  and  is  hydrolysed  when  heated  cautiously  with  dilute  sulphuric 
acid  to  dextrose  and  rhapontigenin  (Gilson) ;  it  does  not  yield  chrysamic 
acid  when  treated  with  nitric  acid.  Rhapontigenin  has  the  composition 
ClVU2203  =  OMe*C16Hltr(OH)2 ;  its  dibenzoyl  and  diacetyl  derivatives 
melt  at  145 — 146°  and  110 — 112°  respectively. 

The  ethereal  extract  was  evaporated,  and  the  residue  digested  with 
cold  10  per  cent,  aqueous  sodium  carbonate.  Chrysophanic  acid 
remained  undissolved,  melting  at  181 — 182°  and  still  containing  1*48 
per  cent,  of  methoxyl  (for  the  substance  which  is  completely  freed  from 
methoxyl,  5  :  8-dihydroxy-l-methylanthraquinone,  which  melts  at  196°, 
the  name  of  chrysophanol  is  proposed).  From  the  alkaline  solution, 
a  yellow  substance,  C16H1605  —  0Me*C15H1304,  melting  at  216°,  is 
obtained  ;  this  is  presumably  a  dihydroxymethoxymelhyltetrahydroanthra - 
quinone.  Neither  emodin  nor  rhein  could  be  detected. 

The  liquid  remaining  after  the  extraction  with  ether  was  hydro¬ 
lysed  with  3  per  cent,  alcoholic  potassium  hydroxide.  The  products 
were  rheum-red,  rheonigrin,  dextrose,  and  an  orange-red  dihydroxy  - 
dimethyltetrahydroanthraquinone ,  C16H1604,  which  melts  at  195 — 196° 
and  forms  a  yellow  diacetyl  derivative  melting  at  205°. 

After  extraction  with  70  per  cent,  aloohol,  the  material  was  extracted 
with  95  per  cent,  alcohol,  which  dissolved  chrysophanic  acid  and  an 
anthraglucoside  which  yielded  d-glucose  and  dihydroxydimethyltetra- 
hydroanth  raquinone. 

From  a  sample  of  the  roots  cultivated  in  Berne,  dihydroxymethoxy- 
methyltetrahydroanthraquinone,  emodin,  and  rhein  could  not  be 
isolated,  and  anthraglucosides  were  present  only  in  small  amount. 

0.  F.  B. 

The  Existence  of  a  Cyanogenetic  Compound  in  Thalictrum 
Aquilegifolium.  Leopold  van  Itallie  ( J. .  Pharm .  Chim .,  [vi],  22, 
337 — 338). — The  leaves  of  Thalictrum  aquilegifolium  contain  a 
glucoside  resembling  phaseolunatin  (compare  Dunstan  and  Henry, 
Abstr.,  1904,  ii,  71),  for  on  hydrolysis  with  emulsin  it  yields 
hydrogen  cyanide  and  acetone,  one  kilogram  of  the  leaves  producing 
0*502  to  0*6  gram  of  hydrogen  cyanide.  The  leaves  of  Thalictrum 
flavum ,  T.  minus ,  or  T.  glaucum  do  not  furnish  hydrogen  cyanide 
under  the  same  conditions.  M,  A.  W. 

Chemistry  of  the  Scleroderms.  Max  Bamberger  and  Anton 
Landsiedl  ( Monatsh .,  1905,  26,  1109 — 1118.  Compare  Abstr.,  1903, 
ii,  567). — Unripe  specimens  of  Lycoperdon  bovista  from  the  Pitztal,  in 
Tyrol,  were  extracted  with  96  per  cent,  alcohol  at  the  ordinary  tem¬ 
perature  and  again  at  the  boiling  point. 

The  first  extract  yielded  tyrosine  and  a  substance  which  contains 
C  =  40*59,  H  =  4*79,  N  —  26*24  per  cent.;  it  crystallises  in  sheaves  of 
glistening,  white  needles,  becomes  yellow  at  215°  and  dark  brown  at 
240°,  is  easily  soluble  in  aqueous  sodium  hydroxide,  gives  a  yellowish- 
red  coloration  with  concentrated  sulphuric  acid,  forms  an  intense 
yellowish-brown  solution  when  boiled  with  Moerner’s  tyrosine  reagent, 
and  when  evaporated  with  dilute  nitric  acid  yields  a  lemon-yellow 
residue,  which  darkens  on  treatment  with  ammonia  and  becomes 
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reddish-yellow  on  addition  of  sodium  hydroxide.  With  silver  nitrate 
in  aqueous  solution,  it  forms  a  transparent  jelly,  or  in  dilute  solution  a 
flocculent  precipitate  which  becomes  opaque  on  addition  of  baryta 
water ;  on  addition  of  lead  acetate,  the  aqueous  solution  becomes 
opaque,  and  in  presence  of  a  small  quantity  of  ammonia  forms  a  white, 
flocculent  precipitate  ;  with  phosphotungstic  acid  in  very  dilute 
sulphuric  acid  solution,  the  substance  forms  a  yellow,  flocculent 
precipitate. 

The  second  extract  yielded  (a)  two  substances  melting  at  158 — 159° 
and  163  5 — 164°  respectively,  which  are  closely  related  to  ergosterol 
(compare  Hofmann,  Inang.  Diss Zurich,  1901),  crystallises  in  long 
needles  or  hexagonal  plates,  are  easily  soluble  in  hot  ether  or  chloro¬ 
form,  and  give  the  cholesterol  reactions  ;  and  (b)  a  substance  which 
contains  C  =  64*48,  H  —  1 1  *41,  N  =  1*48  per  cent.,  and  belongs  probably 
to  the  cerebroside  group ;  it  separates  from  acetic  acid  as  a  loose  white 
powder,  becomes  yellow  at  165°,  melts  at  180 — 200°,  is  decomposed  by 
warm  concentrated  sulphuric  acid,  and  when  boiled  with  dilute 
sulphuric  acid  forms  a  substance  which  reduces  Fehling’s  solution  when 
heated.  G.  Y. 

Measure  for  the  Action  of  Poisons  on  Plants.  Eduard 
Verschaffelt  ( Chem .  Centr.,  1905,  ii,  1033;  from  Arch .  Neerland ,  ii, 
10,  1—7)  . — The  fact  that  a  dead  cell  does  not  increase,  but  rather 
decreases,  in  weight  in  water  is  utilised  as  a  means  of  measuring  the 
external  influences  sufficient  to  cause  the  death  of  cells. 

The  poisonous  limit  of  copper  sulphate  after  twenty-four  hours* 
action  on  potato  starch  is  between  0*03  and  0*05  per  cent.  Sodium 
chloride  is  poisonous  in  2*34  per  cent,  solutions,  whilst  1*75  per  cent, 
is  without  action  ;  in  the  case  of  parts  of  mangolds  the  strength  has 
to  be  3 — 5  times  as  great  to  exert  a  poisonous  action.  Potassium 
bromide  and  nitrate  resemble  sodium  chloride  ;  dextrose  and  sucrose 
act  similarly  in  only  slightly  greater  concentration.  Addition  of 
certain  amounts  of  sodium  chloride  diminish  the  poisonous  action  of 
quinine  hydrochloride,  whilst  larger  amounts  increase  the  poisonous 
action.  The  poisonous  action  of  oxalic  acid  is  partially  neutralised 
by  sodium  chloride  and  also,  in  a  less  degree,  by  sucrose. 

N.  H.  J.  M. 

Insensibility  of  Higher  Plants  towards  their  own  Poisons. 

G.  J.  Stracke  (Chem.  Centr.,  1905,  ii,  1033 — 1034;  from  Arch.  Neerland , 
[ii],  10,  8 — 61). — Tissues  of  higher  plants  may  be  insensible  towards 
their  own  poisons,  but  this  is  not  always  the  case.  The  same  cells 
may  be  insensible  towards  other  poisons  than  those  to  which  they  are 
accustomed.  It  is  probable  that  in  some  cases  poisonous  liquids 
obtained  from  plants  only  become  poisonous  after  their  separation 
owing  to  the  action  of  enzymes. 

Of  the  various  acids  investigated,  the  most  poisonous  are  hydro¬ 
chloric  and  oxalic  acids  ;  the  less  poisonous  acids,  tartaric,  citric,  malic, 
and  lactic  acids,  are  about  equal  among  themselves. 

Alkaloids  are  only  slightly  poisonous  towards  higher  plants  ;  the 
most  poisonous  is  quinine  hydrochloride,  and  strychnine  hydrochloride 
is  more  poisonous  than  the  nitrate.  N.  H.  J.  M. 
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Glyceria  Fluitans,  an  almost  forgotten  Cereal.  C.  Hartwich 
and  G.  Hakanson  (Zeit.  JVakr.  Genussm.y  1905,  10,  473 — 478). — This 
grain  is  known  under  a  variety  of  names,  such  as  manna-grass, 
manna-millet,  <fec.  A  sample  examined  by  the  authors  gave  the 
following  results  :  water,  13*54  ;  proteids,  9 '69  ;  fat,  0*43  ;  starch  and 
sugar,  75  06  ;  crude  fibre,  0*21  ;  ash,  0*61  per  cent.  Each  grain  is 
about  2*5  mm.  long  and  has  a  semi-transparent  white  colour.  The 
starch  grains  resemble  those  of  the  oat,  W.  P.  S. 

Changes  in  the  Nitrogen  in  Soils.  F.  Lohnis  (Centr,  Baht.  Par ., 
1905,  ii,  15,  361 — 365  ;  from  Habilitationsschr.  and  Mitt,  landw.  Inst. 
Univ.  Leipzig ,  Heft  7,  1 — ’103). — The  decomposition  of  bone  meal 
varies  least  according  to  the  time  of  the  year  ;  nitrification,  denitrifi¬ 
cation,  and  assimilation  are  more  influenced,  whilst  the  effect  of  season 
is  most  marked  in  the  decomposition  of  urea  and  calcium  cyanamide. 
Stubble  has  a  distinct  effect  on  denitriBcation  and  nitrogen  assimi¬ 
lation,  but  not  on  the  other  changes.  The  effect  of  bringing  the 
lower  layers  of  soil  to  the  surface  was  seen  chiefly  in  diminished 
nitrification ;  the  effect  was  less  in  the  case  of  the  decomposition  of 
bone-meal  and  urea,  and  no  effect  was  observed  as  regards  nitrogen 
assimilation  and  the  decomposition  of  calcium  cyanamide. 

The  dryness  in  July  was  particularly  injurious  in  connection  with 
nitrification,  nitrogen  assimilation,  and  the  decomposition  of  calcium 
cyanamide,  but  had  practically  no  effect  on  denitrification  and  the 
decomposition  of  bone-meal  and  urea.  For  the  uninterrupted  con¬ 
tinuance  of  the  various  changes  in  the  soil,  60 — 80  per  cent,  of  the 
water-holding  capacity  of  the  soil  is  required ;  for  some  changes 
50  per  cent,  is  too  little.  N.  II.  J.  M. 

Transformations  of  Sodium  Nitrate  in  the  Soil  of  Sugar- 
beet  Fields.  Julius  Stoklasa  ( Zeit .  Zucherind.  Bohm.,  1905,  30, 
1 — 8). — It  was  formerly  thought  that,  when  used  as  a  fertiliser, 
sodium  nitrate  is  only  absorbed  in  small  quantity  by  the  surface  soil, 
and  that  the  amount  of  this  salt  not  assimilated  by  the  roots  of 
plants  is  washed  through  into  the  sub-soil.  The  author  finds  that 
this  view  is  erroneous,  and  that  the  sodium  nitrate  is  assimilated  also 
by  algse  and  bacteria,  especially  Clostridium  gelatinosum ,  which  are 
always  present  in  soil  in  which  sugar-beets  have  been  cultivated,  and 
which  convert  the  nitrate  into  ammonia.  The  sub-soil  never  contains 
more  than  about  half  the  amount  of  nitrogen  present  in  the  surface- 
soil  in  which  the  active  bacteria  are  at  work.  The  nitrogen  of  the 
nitrate  is  converted  into  organic  and  ammonia- nitrogen,  the  latter 
amounting  to  from  5  to  10  per  cent,  of  the  total  nitrogen  of  the 
nitrate.  T.  H.  P. 

[Manurial  Experiments]  at  Marburg.  Emil  Haselhoff  ( Chem . 
Centr. ,  1905,  ii,  1043 — 1045  ;  from  Landw.  Jahrb .,  34,  597 — 664. 
Compare  this  vol.,  ii,  650). — Calcium  cyanamide  acts  more  injuriously 
on  seeds  in  sand  than  in  soil,  and  on  mustard  more  than  on  clover. 
When,  however,  the  injurious  substances  have  been  decomposed  in  the 
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soil,  the  effect  of  calcium  cyanamide  is  similar  to  that  of  sodium 
nitrate. 

Basic  slag-ammonia  is  of  no  practical  importance  owing  to  losses 
when  kept.  In  four  weeks  there  was  a  loss  of  20*9  per  cent,  of  the 
total  nitrogen. 

The  immediate  effect  of  basic  slag,  or  bone-meal,  and  kainite  is 
increased  by  mixing  the  manures  before  applying  them  to  the  soil. 
The  after  effect  is  somewhat  diminished,  but  the  total  effect,  over  two 
years,  is  greater  when  the  manures  are  mixed  than  when  applied 
separately.  N.  H.  J.  M. 

Retrogression  of  Soluble  Phosphates  in  Mixed  Manures. 

George  Gray  ( Trans .  Austral .  ylssoc.  Sci. ,  1904,  157 — 161). — In  a 
mixture  of  superphosphate  and  bone-dust,  retrogression  is  slight  and 
the  citrate-soluble  phosphoric  acid  increases  at  the  expense  of  the 
insoluble  phosphate.  Bone-dust  is  the  best  form  of  tricalcium  phos¬ 
phate  for  mixing  with  superphosphate.  Coral  Queen  guano  reduced 
7  per  cent,  of  the  soluble  phosphoric  acid  in  eighteen  days.  With 
Chesterfield  guano,  which  contains  much  calcium  carbonate  (37*9  per 
cent.),  retrogression  was  considerable,  tricalcium  phosphate  being 
formed.  Addition  of  basic  slag  resulted  in  50  per  cent,  of  the  phos¬ 
phoric  acid  being  rendered  insoluble  in  three  hours,  owing  partly  to 
the  lime  but  more  particularly  to  the  oxides  of  iron.  With  slaked  lime, 
retrogression  was  very  rapid,  and  with  ground  limestone  considerable. 
Kainite  had  only  a  slight  effect,  due  chiefly  to  the  magnesium  salts. 

N.  H.  J.  M, 
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A  New  Apparatus  for  Gas  Analyses.  Bernhard  Neumann 
( Ghem .  Zeit.f  1905,  29,  1128). — A  convenient  (patented)  portable 
apparatus  for  testing  gases  or  their  products  of  combustion  in 
factories,  &c. 

For  particulars,  the  original  article  and  illustration  should  be 
consulted.  L.  de  K. 

Improved  Orsat  Apparatus.  A.  Bement  (J.  Amer.  Chem.  Soc ., 
1905,  27,  1252 — 1255). — An  improved  Orsat  apparatus  is  fully  illus¬ 
trated  in  the  original.  The  chief  distinguishing  features  are  that  the 
gas  may  be  aspirated  through  the  burette,  and  also  that  the  pipette 
is  so  constructed  that  the  absorbing  reagent  is  sprayed  or  projected  into 
the  gas.  L.  de  K. 

Improved  Gooch  Crucibles.  H.  Vollers  {Chem,  Zeit 1905,  29, 
1088). — The  new  crucible,  made  either  of  platinum  or  porcelain,  has  a 
cylindrical  indentation  in  the  bottom,  the  sides  of  which  are  perforated. 
These  perforations  run  parallel  with  the  plane  of  the  actual  bottom,  so 
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that  it  is  impossible  for  any  particles  of  asbestos  to  be  lost  during  the 
filtration.  L.  de  K. 

Quick  Method  for  the  Valuation  of  Fluorspar.  A.  W.  Gregory 
(Chem.  News,  1905,  92,  184 — 185). — The  carbon  dioxide  is  estimated 
by  the  loss  on  ignition  at  a  red  heat  of  the  dry  fluorspar  ;  the  free  silica 
by  heating  with  hydrofluoric  acid  and  the  combined  silica  by  heating 
with  sulphuric  acid  and  with  hydrofluoric  acid,  the  residue  from  the 
last  treatment  being  converted  into  sulphate  by  the  further  action  of 
sulphuric  acid.  This  sulphate  and  also  the  fluoride  from  the  second 
treatment  are  each  weighed,  and  from  these  numbers  and  those  for  the 
carbon  dioxide  and  total  silica  the  amount  of  fluoride  originally  present 
is  calculated.  D.  A.  L. 

Apparatus  for  Estimating  Sulphur  in  Iron  and  Steel. 

A.  Kleine  ( Chem .  Zeit.,  1905,  29,  1129). — A  slight  modification  of 
the  apparatus  previously  described  (Abstr.,  1903,  ii,  694).  The 
delivery  tube  dipping  into  the  beaker  or  small  Erlenmeyer  flask  con* 
taining  the  absorbent  resembles  a  pipette,  into  the  body  of  which  has 
been  placed  a  float.  If  regurgitation  should  take  place,  the  float  is 
pushed  upwards  by  the  inflowing  liquid  and  so  closes  the  orifice  of  the 
tube.  The  tube  may  be  afterwards  conveniently  used  as  a  stirring  rod 
during  the  titration.  L.  de  K. 

Some  Uses  of  Iodic  Acid  in  Volumetric  Analysis. 

Th.  Schumacher  and  E.  Feder  (Zeit.  Nahr .  Genussm .,  1905,  10, 
415 — 417).— Sulphurous  acid  may  be  estimated  in  foods,  &c.,  by 
acidifying  the  latter  with  phosphoric  acid  and  distilling  in  a  current  of 
carbon  dioxide.  The  distillate  is  received  in  a  flask  containing 
potassium  iodate  solution  and  in  connection  with  a  second  flask  con¬ 
taining  a  little  potassium  iodide  solution.  The  sulphur  dioxide  decom¬ 
poses  the  iodate  according  to  the  equation:  2KI03-f 5S02  +  4H20  = 
K2S04  +  4H2S04  + 12*  After  neutralising  the  sulphuric  acid  by  the 
addition  of  calcium  carbonate,  the  solution  is  titrated  as  usual  with 
thiosulphate  solution.  If  any  iodine  passes  over  into  the  second  flask, 
the  contents  must  not  be  mixed  with  the  main  distillate  until  after  the 
calcium  carbonate  has  been  added. 

Sodium  thiosulphate  solution  may  be  standardised  as  follows : 
0T  gram  of  potassium  iodate  and  0  3  gram  of  potassium  iodide  are 
dissolved  in  50  c.c.  of  water,  20  c.c.  of  Nj  10  sulphuric  acid  are  then 
added,  and  the  liberated  iodine  titrated  with  the  thiosulphate  solution. 

To  prepare  Nj  10  iodine  solution,  5  grams  of  potassium  iodate  and 
25  grams  of  potassium  iodide  are  dissolved  in  water.  Exactly  100  c.c. 
of  Nj  1  sulphuric  acid  are  added  and  the  mixture  diluted  to  1  litre. 

W.  P.  S. 

An  Improved  Method  for  Estimating  Nitrogen  in  Amino- 

acids.  Vladimir  Stanek  (Zeit.  physiol.  Chem.,  1905,  46,  263 — 272). 
— The  reaction  described  by  Tilden  between  nitrosyl  chloride  aud 
amino-acids  may  be  used  for  quantitative  purposes.  The  apparatus 
employed  is  described  and  figured,  and  examples  are  given  of  the 
exactitude  of  the  method.  W.  D.  H. 


ANALYTICAL  CHEMISTRY. 


857 


Estimation  of  Phosphoric  Acid  by  means  of  Ammonium 
Phosphomolybdate.  II.  Gregory  P.  Baxter  and  Roger  Castle 
Griffin  ( Amer .  Chem.  J.,  1905,  34,  204 — 217). — The  conclusion 
arrived  at  in  the  previous  paper  (Abstr.,  1903,  ii,  180),  that  it  is 
possible  to  obtain  a  precipitate  of  constant  composition  and  in  a  lit 
state  for  weighing,  is  confirmed.  For  the  exact  composition  of  the 
ammonium  phosphomolybdate,  the  first  paper  should  be  consulted. 
It  is  essential  that  the  phosphate  solution  should  be  added  to  the 
molybdate  solution  and  not  the  reverse ;  otherwise  the  composition  of 
the  compound  will  be  altered.  The  precipitation  should  take  place  in 
the  cold,  but  if  much  potassium  is  present  this  replaces  part  of  the 
ammonium  in  the  precipitate ;  this,  however,  may  be  again  re¬ 
placed  by  ammonium  on  heating  the  precipitate  with  ammonium 
nitrate  solution,  thereby  converting  it  into  triammonium  phospho¬ 
molybdate.  According  to  the  conditions  of  precipitation,  ammonium 
phosphomolybdate  occludes  varying  amounts  of  molybdic  acid  and 
ammonium  molybdate.  No  method  of  estimating  phosphoric  acid  is 
accurate  unless  notice  is  taken  of  such  admixture. 

The  author  further  objects  to  Pemberton's  titration  of  the  yellow 
precipitate  with  standard  potassium  hydroxide,  as  the  presence  of 
ammonia  affects  the  indicator  phenolphthalein.  Moreover,  24,  not 
23,  mols.  of  alkali  neutralise  1  mol.  of  ammonium  phosphomolybdate. 

L.  DE  K. 

A  Rapid  Volumetric  Method  for  the  Estimation  of  Phos¬ 
phoric  Acid,  W.  B.  Hirt  and  Fred  W.  Steel  ( Proc .  Soc.  Chem. 
Ind.  Victoria ,  1905,  14 — 19). — Total  Phosphoric  Acid. — Two  grams 
of  the  sample,  charred  if  necessary,  are  heated  with  5  c.c.  of  acid 
mixture  (sulphuric  acid,  250  c.c.  *  nitric  acid,  150  c.c. ;  water,  100  c.c.) 
until  sulphuric  acid  fumes  are  abundantly  evolved.  When  cold,  the 
mass  is  treated  with  about  150  c.c.  of  water  and  transferred  to  a  200  c.c. 
flask,  40  c.c.  of  alcohol  are  added,  and  the  whole  is  made  up  to  the 
mark.  Twenty-five  c.c.  of  the  filtrate  (0'25  gram  sample)  are  then 
titrated  as  follows  :  the  solution  is  neutralised  first  with  normal 
sodium  hydroxide,  and  towards  the  end  with  A/ 10  sodium  hydroxide, 
using  methyl-orange  as  indicator.  Ten  c.c.  of  absolutely  neutral 
sodium  citrate  solution  of  sp.  gr.  1151  are  added,  and  the  titration  is 
continued  with  a  special  sodium  hydroxide  solution  (prepared  by 
diluting  3552  c.c.  of  normal  sodium  hydroxide  to  1000  c.c.),  using 
phenolphthalein  as  indicator.  Each  c.c.  of  this  solution  represents 
1  per  cent,  of  phosphoric  anhydride. 

Phosphoric  Acid  Soluble  in  Water. — Two  grams  are  treated  as  usual 
on  a  filter  with  200  c.c.  of  water.  When  about  50  c.c.  have  collected, 
1  c.c.  of  10  per  cent,  sulphuric  acid  is  added  to  prevent  phosphatic 
precipitation.  Finally,  25  c.c.  of  the  solution  are  titrated  as  directed. 

Phosphoric  Acid  Insoluble  in  Water  and  Ammonium  Citrate. — The 
residue  left  on  treatment  with  water  is  treated  with  solution  of 
neutral  ammonium  citrate  of  sp.  gr.  109  and  burnt  to  a  white  ash. 
This  is  then  heated  with  5  c.c.  of  an  acid  mixture  (sulphuric  acid, 
60  c.c.  j  nitric  acid,  100  c.c.;  water,  140  c.c.)  until  sulphuric  fumes 
appear.  After  making  up  to  100  c.c.  with  water,  25  c.c.  of  the 
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solution  (0*5  gram)  are  titrated  as  above.  The  burette  reading  should 
be  divided  by  2,  so  as  to  indicate  the  percentage  of  phosphoric 
anhydride. 

The  process,  which  is  a  modification  of  that  recommended  by 
Littmann  (Abstr.,  1889,  ii,  330),  gives  results  fully  agreeing  with 
those  obtained  by  the  gravimetric  methods.  L.  de  K. 

Estimation  of  Arsenic  as  Magnesium  Pyroarsenate.  Juan 
Fages  Virgili  (Ann.  Chim.  Phys .,  1905,  [viii],  6,  394—407). — A  resume 
of  work  already  published  (compare  this  voh,  ii,  652).  M.  A.  W. 

Detection  and  Estimation  of  Arsenic  and  Antimony  in 
Presence  of  Organic  Matter.  F.  A.  Norton  and  A.  E.  Koch 
(J.  Amer.  Chem.  jSog.,  1905,  27,  1247 — 1252). — The  process  is  based 
on  the  destruction  of  the  organic  matter  by  heating  with  sulphuric 
acid  in  a  Kjeldahl  flask.  The  residue  contains  the  arsenic  or  antimony 
in  the  lower  state  of  oxidation,  and  this  may  then  be  at  once  titrated 
with  Ar/10  iodine  in  the  usual  manner. 

If  the  amount  of  arsenic  or  antimony  is  but  small,  a  large  quantity 
of  the  material  must  first  undergo  a  preliminary  treatment  in  the  case 
of  arsenic  with  nitric  and  sulphuric  acids,  or  in  the  case  of  antimony 
with  hydrochloric  acid  and  potassium  chlorate.  A  definite  quantity 
of  the  solution  thus  obtained  is  then  boiled  in  a  Kjeldahl  flask  with 
sulphuric  acid  in  order  to  destroy  completely  the  last  traces  of  organic 
matters. 

Traces  of  arsenic  are  best  estimated  by  the  “  mirror”  method. 

L.  de  K. 

New  Method  for  the  Determination  of  Atmospheric  Carbon 
Dioxide,  based  on  the  Rate  of  its  Absorption  by  a  Free 
Surface  of  a  Solution  of  an  Alkali  Hydroxide.  Horace  T. 
Brown  and  Fergusson  Escombe  (Proc.  Roy .  Soc .,  1905,  B ,  76, 
112 — 117). — When  a  current  of  air  containing  a  constant  proportion 
of  carbon  dioxide  is  drawn  over  a  free  surface  of  a  solution  of  sodium 
hydroxide,  the  rate  of  absorption  increases  with  the  velocity  of  the  air 
current  up  to  a  certain  speed,  beyond  which  it  remains  constant. 
Further,  the  rate  of  absorption  is  proportional  to  the  partial  pressure  of 
the  carbon  dioxide  within  fairly  wide  limits.  On  these  facts,  a  method 
for  estimating  carbon  dioxide  in  the  atmosphere  has  been  based,  which 
has  the  advantage  that  it  is  unnecessary  to  measure  the  volume  of  air 
passed  through  the  apparatus. 

The  air  is  aspirated  through  the  apparatus  at  a  rate  greater  than  that 
required  for  maximum  absorption  and,  by  being  passed  through  a  perfor¬ 
ated  plate,  is  caused  to  impinge  in  a  turbulent  stream  on  the  surface  of 
a  standardised  solution  of  sodium  hydroxide,  which  is  titrated  after  the 
experiment.  The  constant  of  the  apparatus  having  been  determined 
once  for  all  by  a  preliminary  experiment  in  which  the  air  is  measured, 
the  proportion  of  carbon  dioxide  in  a  sample  of  air  can  be  calculated 
from  the  time  during  which  the  current  has  passed  and  the  amount  of 
gas  absorbed,  a  correction  being  applied  for  the  effect  of  change  of  tem¬ 
perature  on  the  rate  of  absorption. 


ANALYTICAL  CHEMISTRY. 


859 


Samples  of  air  containing  0*04  to  18  parts  of  carbon  dioxide  in 
10,000  have  been  analysed  by  this  method,  and  the  results  agree  very 
satisfactorily  with  those  obtained  by  the  very  accurate  method  of 
Reiset.  G.  S. 

A  Simplified  Method  for  the  Estimation  of  Potassium. 

Friedrich  Klinkerfues  ( Chem .  Zeit.,  1905,  29,  1085 — 1086). — Some 
further  observations  on  the  process  previously  described  (this  vol., 
ii,  204).  The  solution  of  the  platinichloride  need  not  always  be 
evaporated  to  dryness  with  the  formic  acid  in  order  to  get  a  firm  coat¬ 
ing  of  platinum.  Ammonium  salts  behave  similarly.  If  both  potassium 
and  ammonium  have  to  be  estimated,  the  latter  must  be  first  expelled 
by  boiling  with  water  containing  magnesium  or  sodium  hydroxide  and 
titrating  the  distillate.  The  residue  in  the  flask  may  then  be  used  for 
estimating  the  potassium  in  the  way  described.  L.  de  K. 

Use  of  the  Rotating  Anode  and  Mercury  Cathode  in 
Electro-analysis.  I.  Lily  G.  Kollock  and  Edgar  F.  Smith  (J.  Amer. 
Chem.  Soc.f  1905,  27,  1255 — 1269), — A  lengthy  paper  dealing  with 
the  electrolytic  deposition  of  zinc,  copper,  nickel,  cobalt,  chromium, 
and  iron,  fully  illustrated  by  tables  and  curves.  For  working  details, 
the  original  paper  should  be  consulted. 

The  decomposition  cell  is  a  tube  3*5  cm.  in  diameter  and  7*5  cm.  in 
height  made  from  a  test-tube.  The  bottom  of  the  tube  is  softened 
over  the  blow-pipe,  and  a  platinum  wire  2  cm.  long  is  passed  through, 
so  that  its  end  projects  0*5  cm.  into  the  tube.  The  bottom  is  then 
flattened  on  an  asbestos  plate  and  annealed  as  usual.  The  anode, 
7*5  cm.  in  length,  is  made  from  platinum  wire  1  mm.  in  diameter  coiled 
into  a  flat  spiral  P5  cm.  in  diameter.  It  is  inserted  in  a  chuck  carried 
by  the  rotator,  which  is  also  provided  with  three  pulleys  varying 
from  2  to  5  cm.  in  diameter.  These  pulleys  are  connected  by  a 
belt  to  either  of  two  pulleys  on  the  motor.  With  this  arrangement 
the  rotation  of  the  anode  can  be  varied  from  100  to  1800  revolutions 
per  minute.  During  the  experiment,  an  amperemeter,  a  voltameter, 
and  a  rheostat  allowing  of  resistance  from  0*1 — 100  ohms  are  kept  in 
the  circuit.  L.  de  K. 

Use  of  the  Rotating  Cathode  for  the  Estimation  of  Cadmium 
taken  as  the  Sulphate.  Charles  P.  Flora  [Amer.  J.  Sci.,  1905, 
[iv],  20,  268 — 276). — -Cadmium  in  solutions  of  the  sulphate  may,  by 
the  use  of  a  rotating  cathode,  be  estimated  electrolytically  when  the 
solution  contains  excess  of  sulphuric  acid,  acetates,  cyanides,  pyrophos¬ 
phates,  phosphates,  oxalates,  urea,  formates,  or  tartrates,  and  the  con¬ 
ditions  under  which  the  best  results  were  obtained  are  given  in  the 
paper  (Abstr.,  1904,  ii,  770).  L.  M.  J. 

Electrolytic  Estimation  of  Cadmium  with  the  Use  of  a 
Rotating  Anode.  Alice  L.  Davison  (J.  Amer.  Chem.  Soc .,  1905,  27, 
1275 — 1287). — A  lengthy  paper,  fully  illustrated  with  curves  and 
tables,  on  the  electrolytic  precipitation  of  cadmium  in  presence  of  the 
following  electrolytes:  sulphuric  acid,  ammonia  and  ammonium  sul- 
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phate,  sodium  formate,  ammonium  formate,  sodium  acetate,  ammonium 
acetate,  potassium  cyanide  in  presence  of  sodium  hydroxide,  ammonium 
succinate,  sodium  succinate.  Ammonium  lactate  or  sodium  lactate 
cannot  be  recommended. 

Processes  are  also  given  for  the  separation  of  cadmium  from 
magnesium,  iron,  nickel,  and  cobalt.  For  working  details,  the  original 
paper  should  be  consulted.  L.  de  K. 

Rapid  Electrolytic  Estimation  of  Lead.  Ralph  0.  Smith 
(J.  Amer.  Chem.  Soc 1905,  27,  1287 — 1293).- — Twenty-five  c.c.  of  lead 
nitrate  solution  containing  not  more  than  0*25  gram  of  metal  are  mixed 
with  20  c.c.  of  nitric  acid  of  sp.  gr.  1*4  and  diluted  with  water  to  115  c.c. 
The  solution  is  then  subjected  to  electrolysis,  using  a  rotating  elec¬ 
trode  (in  this  case  the  cathode)  making  about  450  revolutions  per 
minute. 

The  following  conditions  are  necessary  to  ensure  success :  tempera¬ 
ture,  70° j  time,  at  least  15  minutes;  volts,  3*7 — 4*0;  amperes,  AZ)l00 
11 — 13. 

The  lead  separates  as  dioxide,  which  is  first  washed  with  water  with¬ 
out  interrupting  the  current,  and  then  with  alcohol  and  ether.  It  is 
dried  for  at  least  half  an  hour  at  200 — 230°.  In  calculating  the 
lead,  the  factor  0*8643  should  be  employed  if  the  weight  of  the  precipi¬ 
tate  exceeds  0*1  gram.  L.  de  K. 

Volumetric  Methods  for  Estimating  Copper.  Gustave 
Fernekes  and  Arthur  A.  Koch  (J.  Amer.  Chem.  Soc .,  1905,  27, 
1224 — 1240). — A  criticism  of  the  various  volumetric  processes  for  the 
estimation  of  copper,  including  the  cyanide  process  and  its  modifica¬ 
tions,  the  ferrocyanide  method,  the  thiocyanate  method,  the  acidimetric 
method,  the  permanganate  method,  and  the  iodometric  method,  which 
the  authors  consider  to  be  the  most  suitable  for  ores. 

The  solution  of  the  copper  ore  obtained  in  due  course  is  treated  with 
a  strip  of  aluminium,  the  precipitated  copper  is  washed,  redissolved  in 
nitric  acid,  and  boiled.  The  solution  is  diluted,  rendered  alkaline  with 
ammonia,  again  boiled,  and  then  acidified  with  acetic  acid.  When  cold, 
3  grams  of  potassium  iodide  are  added,  and  the  liberated  iodine  is 
titrated  with  A/10  sodium  thiosulphate.  L.  de  K. 

Electrolytic  Estimation  of  Mercury  [in  Cinnabar]  with  the 
Use  of  a  Rotating  Anode.  Ralph  O.  Smith  (/.  Amer.  Chem.  Soc., 
1905,  27,  1270 — 1275). — About  0*5  gram  of  the  ore  is  repeatedly 
boiled  with  solution  of  sodium  sulphide  of  sp.  gr.  1*06.  About  60  c.c. 
in  all  will  be  required  for  complete  extraction.  The  united  filtrates 
are  then  subjected  to  electrolysis,  using  a  rotating  anode.  The  con¬ 
ditions  essential  to  success  are  :  time,  not  less  than  20  minutes ;  volts, 
6 — 5*1  ;  amperes,  A Z)l00  6.  The  results  compare  favourably  with  the 
usual  combustion  with  lime.  The  process  also  applies  to  other  mercury 
salts.  L.  de  K. 

Occurrence  of  Alumina  in  Plants.  Henri  Pellet  and  Ch. 
Fribourg  (Ann.  Chim.  anal.,  1905,10,  373 — 376). — The  authors  have 
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examined  sugar-cane  and  beetroots  for  alumina,  and  find  that  the 
latter  is  present  in  the  ashes  of  the  plants  in  only  very  minute  quan¬ 
tity.  The  method  employed  for  the  estimation  of  the  alumina  in  the 
plant-ash  was  as  follows :  after  separation  of  the  silica,  the  hydro¬ 
chloric  acid  solution  was  nearly  neutralised  with  ammonia  and  oxidised 
by  the  addition  of  a  few  crystals  of  potassium  chlorate.  Two  grams 
of  ammonium  phosphate  and  10  grams  of  ammonium  thiosulphate 
were  then  added  and  the  mixture  boiled  for  fifteen  minutes,  15  grams 
of  acetic  acid  being  afterwards  added.  The  precipitate  of  aluminium 
phosphate  was  collected  on  a  filter,  ignited,  and  weighed.  W.  P.  S. 

Detection  of  Nickel  [in  Presence  of  Cobalt].  Stanley  K. 
Benedict  ( J .  Amer.  Chem .  Soc.,  1905,  27,  1360 — 1361). — The  neutral¬ 
ised  solution  is  saturated  with  potassium  chloride  and  a  little  solid 
potassium  nitrite,  or  1  c.c.  of  its  saturated  solution,  is  added.  The 
mixture  is  then  acidified  with  acetic  acid  and  shaken  for  half  a 
minute.  The  cobalt  is  completely  precipitated,  and  although  some  of 
the  nickel  is  also  dejDosited,  sufficient  remains  in  solution  and  may 
be  precipitated  with  ammonium  sulphide  and  then  further  identified 
by  the  bead  test.  L.  de  K. 

The  Sodium  Hydroxide  Method  of  Estimating  Molybdenum 
in  Steel.  George  Auchy  (J.  Amer.  Chem.  Soc.>  1905,27,  1240 — -1246). 
— A  reply  to  Cruser  and  Miller  (Abstr..  1904,  ii,  593),  who  state  that 
iron  also  goes  into  solution  to  some  extent,  and  that,  therefore,  the 
separation  of  molybdic  acid  from  iron  oxide  by  means  of  sodium  hydr¬ 
oxide  is  untrustworthy. 

The  author  states  that  the  small  quantity  of  iron  found  in  their 
experiments  has  most  likely  passed  through  mechanically.  When 
carried  out  in  the  following  manner,  the  process  gives  technically 
accurate  results. 

0‘8  gram  of  the  steel  is  dissolved  in  nitric  acid,  evaporated  to  dry¬ 
ness,  boiled  with  25  c.c.  of  hydrochloric  acid,  and  evaporated  with  10 
c.c.  of  dilute  sulphuric  acid  (3:1)  until  fumes  appear.  Fifty  c.c.  of 
water  are  added,  and  the  solution  is  poured  gradually  into  100  c.c.  of 
the  alkali  hydroxide  (454  grams  sodium  hydroxide  +  2100  c.c.  water). 
After  diluting  to  200  c.c.,  100  c.c.  of  the  filtrate  are  acidified  with  15 
c.c.  of  sulphuric  acid,  reduced  with  zinc,  and  titrated  with  perman¬ 
ganate.  L.  de  K. 

Properties  of  Ammonium  Uranate.  Federico  Giolitti 
( Gazzetta ,  1905,  35,  ii,  145 — 150.  Compare  Abstr.,  1904,  ii,  783). — 
The  principal  errors  in  the  estimation  of  uranium  by  precipitation  as 
ammonium  uranate  from  solutions  of  uranyl  salts  consist  in  (1)  the 
formation  of  colloidal  ammonium  uranate,  which  may  be  prevented, 
not  by  large  quantities  of  ammonia  as  Hose  recommended,  but  by 
ammonium  salts,  especially  the  chloride  ;  (2)  a  loss  of  uranium  owing 
to  the  absorption  of  carbon  dioxide  from  the  air  by  ammonia  solutions 
and  subsequent  formation  of  the  soluble  double  salt, 

UO,CO„2(NH4)sCOb; 

The  author  consequently  adopts  the  following  method  of  working  : 
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300  to  400  c.c.  of  solution  containing  0T — 0*2  gram  of  uranium 
in  the  form  of  uranyl  salt  and  about  1  gram  of  ammonium  chloride 
are  heated  to  boiling  in  a  platinum  or  porcelain  basin.  The  boiling  is 
stopped,  and  the  solution  kept  well  stirred  while  ammonia  solution  (one 
part  concentrated  solution  mixed  with  ten  parts  of  water)  is  gradually 
added  until  the  liquid  smells  distinctly  of  it.  The  precipitated  ammo¬ 
nium  uranate  is  washed  by  decantation  several  times  with  boiling 
0'2 — 05  per  cent,  ammonium  chloride  solution,  separated  by  filtration, 
and  again  washed  with  the  same  solution.  It  is  then  converted  either 
into  U3Os  by  ignition  in  air  or  into  U02  by  ignition  in  a  stream  of 
hydrogen,  the  heating  being  gentle  until  the  ammonium  chloride  has 
been  expelled.  T.  H.  P. 

Estimation  of  Titanic  Acid  in  Soils  and  Ashes  of  Plants. 

Henri  Pellet  and  C.  Fribourg  ( Chem .  Centr .,  1905,  ii,  1193 — 1194  ; 
from  Bull.  Assoc.  Chim.  Sucre  Disi .,  23,  67 — 71). — Colorimetric 
Process. — 0  5  gram  of  finely-powdered  dry  soil  or  2*5  grams  of 
plant- ash  are  put  into  a  platinum  crucible  containing  15  grams  of 
pure  hydrofluoric  acid,  1  c.c.  of  sulphuric  acid  is  added,  and  the  whole 
is  evaporated  to  dryness.  The  residue  is  then  fused  with  5  grams  of 
potassium  hydrogen  sulphate,  and  the  mass  is  dissolved  in  15  per 
cent,  sulphuric  acid  at  a  temperature  not  exceeding  60°.  When  cold, 
the  liquid  is  made  up  to  100  c.c.,  and  10  c.c.  are  mixed  with  5  c.c.  of 
hydrogen  peroxide.  The  colour  generated  is  then  compared  as  usual 
with  that  obtained  by  means  of  a  known  amount  of  titanium.  If 
much  titanium  is  present,  the  solution  must  be  diluted  suitably. 

Gravimetric  Methods. — If  soils  contain  at  least  2  per  cent,  of 
titanium  dioxide,  3  grams  of  the  sample  are  evaporated  with  30  grams 
of  hydrofluoric  acid  and  3  grams  of  sulphuric  acid,  and  the  residue  is 
fused  with  15  grams  of  potassium  hj^drogen  sulphate.  The  mass  is 
then  heated  at  60°  with  200 — 250  c.c.  of  water,  diluted  to  300  c.c.,  and 
filtered.  Forty  c.c.  of  the  filtrate  are  then  titrated  with  aqueous 
potassium  hydroxide,  10  c.c.  of  which  represent  5  grams  of  potassium 
hydrogen  sulphate.  To  250  c.c.  of  the  filtrate  is  then  added  so  much 
alkali  that  there  still  remains  5  grams  of  free  potassium  hydrogen 
sulphate  ,  the  liquid  is  boiled  for  two  hours  with  addition  of  dilute 
sulphurous  acid  of  sp.  gr.  1020 — 1025,  added  in  three  portions  of 
50  c.c.  each.  The  precipitate  is  collected  and  ignited,  and  then  fused 
with  2  grams  of  potassium  carbonate  ;  the  mass  is  treated  with 
boiling  water,  and  the  titanate  formed  washed  with  a  2  per  cent,  solution 
of  potassium  carbonate.  A  small  portion,  however,  passes  into  solu¬ 
tion  and  should  be  estimated  separately.  The  titanate  is  now  fused 
with  1  gram  of  potassium  hydrogen  sulphate  and  the  titanic  acid 
separated  in  the  manner  described. 

When  dealing  with  soils  containing  less  than  1  per  cent,  of 
titanium  dioxide,  twice  5  grams  of  the  ignited  soil  are  fused  with 
10  grams  of  potassium  carbonate  and  10  grams  of  sodium  carbonate; 
the  mass  is  evaporated  with  hydrochloric  acid,  the  silicic  acid  is 
expelled  by  evaporation  with  hydrofluoric  and  sulphuric  acids,  and  to 
the  residue  is  added  the  ignited  precipitate  formed  by  ammonia  in  the 
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hydrochloric  acid  solution.  The  whole  is  then  fused  with  15 — 20  grams 
of  potassium  hydrogen  sulphate  and  treated  as  directed. 

Of  ashes  which  contain  less  than  0*2  per  cent,  of  titanium  dioxide, 
50  grams  are  taken,  and  the  silica  separated  therefrom  is  treated  first 
with  hydrofluoric  and  sulphuric  acids,  and  the  residue  is  then  treated 
several  times  with  potassium  carbonate,  potassium  hydrogen  sulphate, 
&c.,  as  directed,  until  a  pure  titanium  dioxide  is  obtained.  To  the 
filtrate  from  the  silica  are  added  0*5  gram  of  sublimed  ferric  chloride 
and  25  grams  of  ammonium  phosphate ;  the  mixture  is  evaporated  in 
a  platinum  dish  and  the  residue  ignited  to  expel  ammonium  salts. 
The  mass  is  then  digested  in  dilute  hydrochloric  acid  and  the  residue 
submitted  to  fusion  with  potassium  carbonate  and  finally  with  potass¬ 
ium  hydrogen  sulphate  as  described.  L.  de  K. 

Zirconium  Oxychloride  as  a  means  of  Testing  for  Zir¬ 
conium.  Rudolf  Ruer  (Zeit.  anorg .  Chem .,  1905,  48,  456 — 459). — 
The  formation  of  zirconium  oxychloride,  Zr0Cl2,8H90,  is  recommended 
as  a  means  of  detecting  the  presence  of  zirconium.  The  precipitate 
obtained  from  the  experimental  material  by  means  of  ammonia  is 
separated  from  the  filter-paper  and  dissolved  in  hydrochloric  acid. 
The  solution  is  evaporated  to  dryness  on  the  water-bath  and  then 
dissolved  in  a  little  water.  Concentrated  hydrochloric  acid  is  added 
drop  by  drop  so  as  to  obtain  a  precipitate  of  the  oxychloride  ;  this' 
precipitate  goes  into  solution  on  warming  the  liquid,  and  on  cooling 
separates  again  in  crystals  which  have  a  characteristic  appearance 
(thin  prisms)  under  the  microscope. 

Hauser’s  statements  as  to  the  properties  of  zirconium  compounds 
(this  vol.,  ii,  531)  are  criticised.  D.  H.  J. 

Heating  of  Mineral  Oils  when  shaken  with  Concentrated 
Sulphuric  Acid.  Richard  Kissling  ( Chem .  Zeit 1905,  29, 
1086). — Seventy-five  c.c.  of  the  sample  are  introduced  through 
a  side  opening  into  a  cylindrical  vessel  of  special  construction,  and 
25  c.c.  of  sulphuric  acid  are  then  very  carefully  allowed  to  run  from  a 
pipette  to  the  elongated  bottom  of  the  instrument.  The  cylinder  is 
conveniently  furnished  with  taps  at  both  ends,  but  these  are  not 
absolutely  necessary.  After  inserting  the  thermometer  and  placing 
the  instrument  in  a  wooden  casing,  the  thermometer  is  read  after  its 
indication  has  become  constant,  and  the  whole  is  then  shaken  until 
the  temperature  no  longer  rises  but  begins  to  fall. 

A  number  of  experiments  with  various  mineral  and  lubricating 
mineral  oils  are  recorded.  L.  de  K. 

Apparatus  for  determining  the  Melting  Point  of  Asphalt. 

Hugo  Bauer  {Chem.  Rev .  Fttt-Harz-Ind .,  1905,  12,  258 — 260). — A 
modification  of  the  Kraemer-Sarnow  apparatus  is  described.  A  test- 
tube,  4  cm.  in  diameter  and  about  15  cm.  long,  is  hung  in  the  neck  of 
a  flask  so  that  its  lower  end  is  immersed  in  the  water  (or  other 
liquid)  placed  in  the  flask.  The  test-tube  is  closed  by  a  cork  through 
which  three  holes  have  been  bored ;  the  centre  hole  is  for  the 
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thermometer  and  the  other  two  for  the  testing  cylinders.  The  latter 
consist  of  open  tubes  7  mm.  in  diameter  and  15  cm.  long.  A  mark  is 
placed  on  the  tubes  5  mm.  from  the  lower  end,  and  a  second  mark 
above  it  at  such  a  distance  that  the  space  between  the  marks  will  hold 
exactly  5  grams  of  mercury.  Each  tube  is  also  provided  with  a 
closely -fitting  piston  attached  to  a  rod  reaching  above  the  upper  end 
of  the  tube.  The  tubes  are  filled  as  follows  :  the  piston  is  pushed  in 
until  its  lower  end  is  at  the  upper  mark  on  the  tube  :  the  tube  is  then 
inverted,  mercury  poured  in  to  fill  the  space  between  the  marks,  and 
finally  the  melted  asphalt.  After  cooling,  the  asphalt  is  trimmed  with 
a  knife  level  with  the  end  of  the  tube  and  the  latter  inserted  through 
the  hole  in  the  cork  of  the  test-tube.  The  second  tube  may  be  filled 
with  another  sample  or  serve  as  a  duplicate.  The  melting  point  is 
then  determined  as  in  the  original  method.  W.  P.  S. 

Examination  of  o-Nitrotoluene  for  the  Presence  of  Small 
Quantities  of  ^-Nitrotoluene.  Arnold  F.  Holleman  and  Coenraad  L. 
Jungius  (Chem.  Centr .,  1905,  ii,  988 — 989;  from  Chem.  Weekblad ,  2, 
553 — 554.  Compare  this  vol.,  i,  272). — The  presence  of  0*4  per  cent, 
of  ^-nitrotoluene  in  a  s  imple  of  o-nitrotoluene  which  had  been  obtained 
by  Meister,  Lucius,  &  Briining's  method  (this  vol  ,  i,  639)  was 
inferred  from  the  fact  that  the  crystals  from  the  mother  liquor  of  the 
acetyl  derivative  of  the  toluidine  prepared  from  the  sample  melted  at 
a  temperature  one  degree  lower  than  that  of  the  pure  compound. 

E.  W.  W. 

Amount  of  Sodium  Salts  naturally  occurring  in  Wine. 

Otto  Krug  (Zeit.  Nahr .  Genussm .,  1905,  10,  417 — 421). — From  the 
results  of  the  analyses  of  forty-eight  samples  of  wine  it  is  seen  that 
the  total  amount  of  sodium  oxide  (Na20)  varies  from  0  0004  to 
0*0060  per  cent.  Even  where  the  vines  had  been  partially  manured 
with  sodium  nitrate  (Chili  saltpetre),  the  latter  figure  was  not  exceeded. 
In  thirty-eight  of  the  above-mentioned  samples,  the  sodium  oxide  was 
not  more  than  1  per  cent,  of  the  total  ash.  There  is  but  little 
difference  between  red  and  white  wines  in  this  respect.  The  author 
therefore  concludes  that  any  German  wine  containing  more  than 
0*010  per  cent,  of  sodium  oxide  has  been  artificially  prepared. 

W.  P.  S. 

Detection  of  Asaprol  [/LNaphtholsulphonate] ;  Estimation  of 
Methyl  Alcohol  in  Presence  of  Formaldehyde.  Henry  Leefmann 
(Chem.  Zeit.,  1905,  29,  1086). — A  mercurial  reagent  is  prepared  by 
dissolving  mercury  in  twice  its  weight  of  nitric  acid  and  diluting  the 
solution  with  five  times  its  bulk  of  water.  In  order  to  detect  the  pre¬ 
servative  asaprol  [/3-naphtholsulphonate]  in  milk,  10  c.c.  of  the  sample 
are  mixed  with  0*5  c.c.  of  the  reagent,  which  will  cause  a  yellow 
coloration  should  asaprol  be  present.  To  detect  the  same  in  wine  or 
fruit  juices,  25  c.c.  of  the  sample  are  acidified  with  sulphuric  acid  and 
shaken  with  an  equal  volume  of  ether,  light  petroleum,  chloroform,  or 
carbon  tetrachloride;  the  author  prefers  light  petroleum.  The  solution 
is  then  shaken  with  addition  of  a  few  drops  of  the  reagent,  and  in 
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presence  of  asaprol  the  mercury  solution  soon  turns  yellow  and  then 
red.  Benzoates  and  salicylates  give  no  reaction. 

Methyl  (also  ethyl)  alcohol  may  be  completely  freed  from  formalde¬ 
hyde  by  distilling  the  mixture  with  a  slight  excess  of  potassium 
cyanide.  It  is  advisable  to  test  a  little  of  the  mixture  for  possible 
traces  of  undecomposed  formaldehyde  by  the  phenylhydrazine-nitro- 
prusside  reaction.  The  distillate  is  now  tested  for  methyl  alcohol  by 
the  well-known  red  hot  copper  (formalin)  test.  L.  de  K. 

Estimation  of  Glycerol  in  Soap-lyes.  H.  Strauss  ( Ckem .  Zeit., 
1905,  29,  1099 — 1100). — From  10  to  3P  grams  of  the  sample  are 
introduced  into  a  100  c.c.  flask  and  a  slight  excess  of  basic  lead  acetate 
is  added.  In  the  presence  of  much  salt  it  is  as  well  to  add  first  1  gram 
of  silver  oxide  suspended  in  water.  The  whole  is  diluted  to  100  c.c. 
and  10  c.c.  of  the  filtrate  are  used  for  the  analysis;  5—6  grams  of 
powdered  potassium  dichromate  are  put  into  a  250  c.c.  distilling  flask 
and  the  glycerol  solution  is  introduced  through  a  separating  funnel, 
followed  by  20  c.c.  of  water  and  then  by  20  c.c.  of  dilute  sulphuric 
acid  (1  :  2).  The  flask  is  connected  with  a  short  reflux  condenser  in 
order  to  condense  most  of  the  steam.  The  whole  is  boiled  for 
twenty  minutes,  whilst  air,  which  has  passed  through  a  Drexel  wash- 
bottle  containing  potassium  hydroxide  solution,  is  drawn  through  by 
means  of  an  aspirator.  The  carbon  dioxide  formed  by  the  oxidation  of 
the  glycerol  is  first  passed  through  a  series  of  five  calcium  chloride 
tubes  and  then  absorbed  in  the  usual  weighed  potash  apparatus.  After 
passing  the  current  of  air  for  another  twenty  minutes,  the  potash 
apparatus  is  reweighed.  The  increase  in  weight  x  0 '6 9 76  =  glycerol  in 
the  10  c.c.  taken.  L.  de  K. 

Spectroscopic  and  Colour  Reactions  of  Important  Sugars. 

Erw.  Pinoff  (Ber.t  1905,  38,  3308 — 3318.  Compare  this  vol.,  ii,  289). 
— The  following  sugars  have  been  investigated  :  arabinose,  rhamno.se, 
dextrose,  mannose,  galactose,  l^evulose,  sorbose,  sucrose,  lactose, 
maltose,  raffinose.  All  these,  with  the  exception  of  arabinose,  give  the 
Molisch  reaction  when  0*05  gram  is  mixed  with  10  c.c.  of  a  sulphuric 
acid-alcohol  mixture  ard  0*2  c.c.  of  a  5  per  cent,  alcoholic  solution  of 
a-naphthol.  Considerable  differences  are  noticed  as  regards  length 
of  time  of  heating  required.  When  similar  experiments  are  made 
with  the  addition  of  10  c.c.  of  ethyl  alcohol,  only  lsevulose,  sorbose, 
sucrose,  and  raffinose  give  the  reaction,  each  yielding  a  single  band  at 
5088  fxfji.  With  the  more  concentrated  solution,  each  of  these  sugars 
gives  two  bands  at  5736  and  5088,  whtreas  the  other  sugars  give  a 
single  band  at  5325. 

Similar  experiments  have  been  made  with  /3-naphthoh  With  tie 
more  dilute  solution,  lsevulose  gives  a  rtddish-brown,  and  sorbose 
a  yellowish-green,  coloration  after  twenty-five  minutes  at  95 — 98°;  the 
remaining  sugars  give  no  reaction  even  after  forty-five  minutes.  With 
the  more  concentrated  solution,  laevulose,  sorbose,  sucrose,  and  raffinose 
react  after  four  minutes,  yielding  solutions  with  an  absorption  band 
at  5050  fAfjL. 

Experiments  with  resorcinol,  using  5  c.c.  of  alcohol,  5  c.c.  of  the 
alcohol-acid  mixtuie,  and  0‘2  c.c.  of  a  5  per  cent,  resorcinol  solution, 
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show  that  all  give  a  band  at  4875  with  the  exception  of  arabinose. 
rhamnose,  mannose,  and  galactose.  The  band  is  given  most  readily  by 
lrevulose,  sorbose,  sucrose,  and  ratfinose. 

All  the  sugars  yield  a  yellow  precipitate  when  heated  for  twenty 
minutes  with  10  c.c.  of  a  10  per  cent,  ferric  chloride  solution.  They  also, 
with  the  exception  of  sucrose  and  rafhnose,  reduce  potassium  ferro- 
cyanide  and  ferricyanide  and  lead  acetate.  Only  sorbose  and  lyevulose 
yield  precipitates  when  heated  with  equal  quantities  of  5  per  cent, 
solutions  of  potassium  dichroraate  and  ammonium  chloride;  the  pre¬ 
cipitate  is  formed  after  twelve  minutes  with  sorbose  and  after  twenty 
with  kevulose. 

Lmvulose  yields  a  characteristic  blue  coloration  when  0T  gram  is 
heated  for  three  minutes  with  10  c.c.  water,  10  c.c.  of  4  percent,  ammo¬ 
nium  molybdate  solution,  and  0*2  c.c.  of  glacial  acetic  acid.  Arabinose, 
rhamnose,  galactose,  mannose,  and  sorbose  give  a  green  coloration 
only  after  some  thirty  minutes.  Mineral  acids  must  not  be  present  in 
testing  for  hevulose  by  this  method,  as  most  sugars  in  the  presence  of 
mineral  acid  give  a  blue  coloration  with  ammonium  molybdate. 

J.  J.  S. 

Diphenylhydrazine  as  a  Reagent  for  Lactose.  W.  C.  de  Graaff 
(Chem.  Centr 1905,  ii,  991  ;  from  Pharm.  Weekblad ,  42,  685 — 686). 

• — When  a  drop  of  diphenylh}7drazine  and  2  —  3  drops  of  glacial 
acetic  acid  are  boiled  with  a  few  mg.  of  lactose,  the  brownish- violet 
coloration  which  is  first  formed  becomes  successively  yellow  and 
brownish-red,  and  the  viscosity  of  the  solution  increases.  When  the 
mixture  is  further  heated,  it  becomes  blackish-green  and  finally  brown. 
If  the  green  solution  is  treated  with  a  few  c.c.  of  70  per  cent,  alcohol, 
a  characteristic  green  liquid  is  obtained.  The  green  dye  is  also 
soluble  in  amyl  alcohol,  chloroform,  and  ether,  but  insoluble  in  water 
or  carbon  disulphide.  Arabinose,  hevulose, dextrose,  galactose,  mannose, 
sucrose,  maltose,  melibiose,  dextrin,  amylum,  and  gum  arabic  only 
form  deep  reddish-brown  colorations  with  diphenylhydrazine.  This 
reaction  may  be  used  to  detect  lactose  in  mixtures  of  equal  parts 
of  lactose,  dextrose,  and  sucrose,  and  in  mixtures  of  sucrose  with 
10  per  cent,  of  lactose.  E.  W.  W. 

Separation  of  Starch  Coagulum  and  Amylocellulose.  Jules 
Wolff  (Ann.  Chim .  anal.,  1905,  10,  389 — 392). — The  principle  of  the 
method  described  is  as  follows  :  equal  weights  of  the  starch  are  placed 
in  three  flasks  and  converted  into  a  paste  by  heating  under  pressure 
with  water.  After  cooling,  the  contents  of  one  of  the  flasks  (a) 
receives  the  addition  of  20*5  c.c.  of  a  10  per  cent,  malt  infusion.  The 
other  two  flasks  (b  and  c)  receive  0*5  c.c.  of  the  same  infusion.  The 
flask  a  is  kept  at  a  temperature  of  60°  ;  the  contents  of  flask  b  are 
allowed  to  coagulate  at  the  ordinary  temperature  for  three  hours, 
20  c.c.  of  the  boiled  malt  infusion  are  then  added  and  the  volume 
made  up  to  200  c.c.,  whilst  the  contents  of  flask  c ,  after  being  allowed 
to  coagulate  as  in  the  case  of  flask  b,  are  treated  with  20  c.c.  of  the 
malt  infusion  (not  boiled.)  and  saccharified  at  a  temperature  of  70°  before 
diluting  to  200  c.c.  At  the  end  of  three  hours,  the  contents  of  flask  a  are 
also  made  up  to  200  c.c.  All  three  solutions  are  then  filtered  and 
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lOOc.c.  of  each  of  the  filtrates  heated  in  an  autoclave  at  a  temperature 
of  120°  for  twenty  minutes,  and  the  reducing  power  of  each  estimated 
and  calculated  into  starch.  The  difference  between  a  and  b  gives  the 
weight  of  the  coagulum,and  the  difference  between  a  and  c  that  of  the 
amylocellulose.  W.  P.  8. 

Estimation  of  Formaldehyde.  Carl  Goldschmidt  (, J.pr.Chem 
1905,  [ii],  72,  343—344.  Compare  Abstr.,  1903,  i,  82). — A  resume  of 
some  methods  which  have  been  proposed  for  the  estimation  of  form¬ 
aldehyde  (compare  Legler,  Abstr.,  1883,  1035  ;  1889,  579;  Trillat, 
Abstr.,  1893,  ii,  439;  Griitzner,  Abstr.,  1897,  ii,  166;  Roruijn,  ibid.). 

G.  Y. 

Estimation  of  Certain  Aldehydes  and  Ketones  in  Essential 
Oils.  Samuel  S.  Sadtler  (J.  Amer.  Ghem.  Soc .,  1905,  27, 

1321 — 1327). — Further  details  of  and  experiments  on  the  process 
already  published  (Abstr.,  1904,  ii,  372).  Contrary  to  the  statement 
of  Burgess  (Abstr.,  1904,  ii,  371),  the  author  finds  that  carvone  reacts 
not  with  one  but  with  two  mols.  of  sulphite,  and  that  citron  ellol  does 
not  react.  L.  de  K. 

Toxicological  Detection  of  Hydrocyanic  Acid.  Domenico 
Ganassini  (Chern.  Centr .,  1905,  ii,  1036 — 1037  ;  from  Boll.  Chim. 
Farm .,  44,  519 — 525.  Compare  Abstr.,  1904,  ii,  758). — An  account  of 
the  different  distribution  of  hydrocyanic  acid  in  the  blood  and  organs 
of  the  body  after  it  has  been  administered  in  various  ways.  The 
number  of  instances  where  it  is  not  found  indicates  that  it  is  com¬ 
pletely  changed  in  the  animal  body.  \Y.  D.  H. 

Evaluation  of  Officinal  Mercuric  Cyanide.  Erwin  Rupp  (Arch. 
Fharm.,  1905,  243,  468 — 469). — One  gram  of  the  sample  is  dissolved 
in  water  and  made  up  to  100  c.c.  ;  10  c.c.  of  the  solution  are  mixed  with 
a  little  water  and  10 — 20  c.c.  of  approximately  A-  potassium  hydroxide 
solution  in  a  200  c.c.  stoppered  flask ;  25  c.c.  of  A/10  iodine  solution 
are  added  with  gentle  agitation,  and  the  mixture  is  allowed  to  remain 
for  about  two  hours  at  the  ordinary  temperature,  or  for  20 — 30 
minutes  on  the  water-bath.  The  liquid  is  then  diluted  with  water  to 
about  100  c.c.  and  acidified  with  dilute  hydrochloric  acid,  and  the 
iodine  liberated  is  titrated  after  1 — 2  minutes  with  A/  10  thiosulphate 
solution.  In  the  case  of  a  pure  sample,  15*87  c.c.  of  Nj  10  iodine  solu¬ 
tion  should  be  used  up  in  oxidising  the  cyanide  to  cyanate ;  conse¬ 
quently  the  volume  of  A/10  thiosulphate  solution  required  should  be 
9*3 — 9*1  c.c.,  corresponding  with  a  purity  of  99 — 100  per  cent. 

C.  F.  B. 

Titrimetric  Estimation  and  Separation  of  Cyanides,  Thio¬ 
cyanates,  and  Chlorides.  Erwin  Rupp  (Arch.  Fharm.,  1905,  243, 
458 — 467). — A  known  quantity  of  the  cyanide  dissolved  in  10  c.c. 
of  water  is  mixed  with  10  c.c.  of  approximately  A-potassium  hydroxide 
solution  in  a  stoppered  bottle,  25  c.c.  (representing  a  considerable 
excess)  of  A/10  iodine  solution  is  added  with  gentle  agitation,  and  the 
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whole  is  then  allowed  to  remain  for  three  hours  at  the  ordinary 
temperature,  or  for  thirty  minutes  on  the  water-bath,  when  the  cyanide 
becomes  oxidised  to  cyanate.  Finally,  the  contents  of  the  bottle  are 
diluted  to  about  100  c.c.  and  acidified  with  dilute  hydrochloric  acid, 
and  the  iodine  liberated  is  titrated  with  Nj  10  thiosulphate  solution. 
Each  1  c.c.  of  A/10  iodine  solution  oxidises  0’0013  gram  of 
cyanogen . 

A  known  quantity  of  thiocyanate  dissolved  in  10  c.c.  of  water  is 
mixed  with  10 — 20  c.c.  of  approximately  A-potassium  hydroxide 
solution,  25  c.c.  (a  considerable  excess)  of  A/10  iodine  solution  are 
added,  and  the  whole  is  allowed  to  remain  for  four  hours  at  the 
ordinary  temperature  or  thirty  minutes  on  the  water-bath  ;  it  is  then 
cooled,  acidified  with  dilute  hydrochloric  acid,  and  titrated  with  A/10 
thiosulphate  solution.  The  thiocyanate  is  oxidised  to  sulphuric  acid 
and  cyanate,  every  1  c.c.  of  1/10  iodine  solution  oxidising  0’000725 
gram  of  thiocya nogen  (CTNS). 

For  the  estimation  of  a  mixture  of  cyanide  and  thiocyanate,  a  known 
quantity  of  the  mixture  is  allowed  to  remain  for  four  hours  with 
excess  of  A/10  iodine  solution  and  about  2  grams  of  sodium  hydrogen 
carbonate;  the  cyanide  is  converted  into  cyanogen  iodide  and  the 
thiocyanate  into  sulphuric  acid  and  cyanogen  iodide.  The  mixture  is 
then  acidified  cautiously  with  hydrochloric  acid,  when  iodine  is 
regenerated  from  the  cyanogen  iodide,  only  that  which  has  oxidised 
the  sulphur  of  the  thiocyanate  to  sulphuric  acid  remaining  permanently 
as  iodide.  Finally,  the  iodine  liberated  is  titrated  with  A/10  thio¬ 
sulphate  solution.  Each  1  c.c.  of  Nj  10  iodine  solution  used  corre¬ 
sponds  with  0'000967  gram  of  CNS.  The  total  amount  of  cyanide 
and  thiocyanate  together  is  estimated  by  oxidation  in  the  presence  of 
potassium  hydroxide  as  described  above. 

In  a  mixture  of  cyanide,  thiocyanate,  and  chloride,  first  the  thio¬ 
cyanate,  and  then  the  thiocyanate  and  cyanide  together,  are  determined 
as  just  described  ;  finally,  all  three  are  determined  together  by  adding 
a  known  quantity  of  the  mixture  to  excess  of  A/10  silver  solution  in 
a  100 — 200  c.c.  graduated  flask,  diluting  to  the  mark,  filtering,  mixing 
a  measured  volume  of  the  filtrate  with  plenty  of  nitric  acid  and  about 
5  c.c.  of  iron  alum  solution  (1  :  10),  and  titrating  the  excess  of  silver 
with  Nj  10  thiocyanate  solution. 

In  none  of  the  experiments  quoted  did  the  experimental  error  quite 
reach  1  per  cent,  of  the  quantity  estimated.  C.  F.  B. 

Lead  Malate  and  Barium  Citrate.  T.  C.  A.  Broeksmit  (■ Chem . 
Centr . ,  1905,  ii,  886 — 887  ;  from  Pharm.  Weekblad ,  42,  637 — 640. 
Compare  Abstr.,  1904,  ii,  688). — Citric  acid  and  malic  acid  give  the 
iodoform  reaction.  Pure  malic  acid  is  prepared  by  treating  an  aqueous 
solution  of  the  acid  with  lead  acetate  and  decomposing  the  lead  malate 
with  sulphuric  acid.  In  order  to  detect  citric  acid  in  the  presence  of 
malic  acid,  the  solution  is  treated  with  barium  chloride  and  ammonia, 
and  the  insoluble  barium  citrate  tested  with  potassium  permanganate, 
ammonia,  and  iodine  for  the  iodoform  reaction, 

E.  W.  W, 
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Detection  of  Pyrrolidine-2-carboxylic  Acid.  D.  Alexandroff 
(Zeit.  physiol.  Chem .,  1905,  46,  17 — 18). — This  substance  in  either  the 
active  or  racemic  state  may  be  detected  by  means  of  its  picrate.  The 
characters,  solubilities,  &c.,  of  the  two  picrates  are  described  ;  that 
from  the  racemic  form  melts  at  135 — 137u  ;  that  from  the  active  at 
153—154°.  W.  D.  H. 

Composition  and  Analysis  of  Milk.  IT.  Droop  Richmond 
{Analyst,  1905,  30,  325—329). — The  average  composition  of  15,910 
samples  of  milk  analysed  during  t-lie  year  1904  is  given.  The  average 
amount  of  fat  was  3 '74  per  cent.,  being  a  little  less  than  that  found  in 
1903  (Abstr.,  1904,  ii,  522). 

A  number  of  experiments  was  carried  out  with  a  view  to  ascertain¬ 
ing  the  correct  volume  of  the  divisions  of  the  necks  of  the  bottles  used  in 
Gerber’s  method.  Each  division  should  have  a  volume  of  0T26  c.c., 
and  will  then  indicate  1  per  cent,  of  fat.  The  exact  diameter  of  the 
neck  is  of  no  importance.  The  volume  of  the  fat  obtained  in  the 
Gerber  method  is  about  1'025  the  volume  of  the  fat  in  the  milk. 
Neglect  of  the  volume  of  the  fat  between  the  upper  and  the  lower 
parts  of  the  meniscus  is  partly  compensated  by  the  decrease  in  weight 
of  the  milk  delivered  by  an  11  c.c.  pipette  with  increasing  quantities 
of  fat. 

The  results  of  a  sample  of  human  milk  are  given  :  total  solids, 
10'39  per  cent.  ;  fat,  1*98  per  cent.  ;  sugars,  6*40  per  cent.  ;  proteids, 
1*75  per  cent.  ;  ash,  0‘26  per  cent.  The  amount  of  fat  in  this  sample 
is  much  below  the  average.  W.  P.  S. 

Occurrence  in  Milk  Serum  of  Substances  which  react  with 
Naphthalene/3-sulphonie  Chloride.  Robert  Stritter  ( Milchw . 
Zentr 1905,  1,  444 — 447).— Milk  serum  obtained  by  precipitating  the 
proteids  of  fresh  milk  with  an  acid  alcoholic  solution  of  tannin,  remov¬ 
ing  the  excess  of  tannin  with  lead  acetate  and  the  latter  with  hydrogen 
sulphide,  gave  a  residue  on  evaporation  which  contained  no  substances 
soluble  in  alcohol-ether.  The  absence  of  hippuric  acid  in  normal  fresh 
milk  was  thus  proved.  The  serum  was  then  rendered  alkaline  and 
shaken  for  many  hours  with  an  ethereal  solution  of  naphthalene- 
/?-sulphonic  chloride.  After  separating  the  ether,  the  aqueous  portion  was 
acidified  with  hydrochloric  acid  and  extracted  with  ether,  ammonium 
sulphate  being  also  added  to  “  salt  out  ”  the  amino-acid  compounds.  In 
no  case  could  the  presence  of  an  amino-compound  or  other  substance 
reacting  with  the  naphthalene-/3-sulphonic  chloride  be  detected  in 
normal  fresh  milk.  An  extremely  minute  quantity,  however,  of  a 
nitrogenous  substance  was  obtained,  the  identity  of  which  was  not 
established.  W.  P.  S. 

Estimation  of  Pat  and  Water  in  Butter  by  Gerber’s  Method. 
A.  Hesse  (Milchw.  Zentr.,  1905,  1,  433 — 444). — The  two  pieces  of 
apparatus  constructed  by  Gerber,  one  for  the  estimation  of  water  in 
butter  and  the  other  for  the  combined  estimation  of  water  and  fat  in 
the  same  article  of  food,  are  both  shown  to  give  untrustworthy  results. 
The  latter  neither  agree  between  themselves  nor  with  the  quantities 


870 


ABSTRACTS  OF  CHEMICAL  PAPERS. 


found  by  the  ordinary  gravimetric  method.  The  author  therefore 
concludes  that  both  pieces  of  apparatus  are  useless  for  estimating 
water  and  fat  in  butter.  W.  P.  S. 


Testing  Lard  and  Butter.  Eduard  Polexske  ( Chem .  Cent?'., 
1905,  ii,  1130  —1132  ;  from  Arbb.  Kais.  Gee.  A.,  22,  557 — 575). — A 
criticism  of  the  various  methods  in  use  for  the  testing  of  lard.  Hal- 
phen’s  sulphur  test,  although  extremely  delicate,  should  not  be  taken 
without  confirmation  as  a  proof  of  the  presence  of  cotton-seed  oil,  as 
the  active  principle  of  this  oil  which  causes  the  reaction  passes  into 
the  lard  when  the  pigs  are  fed  on  cotton-seed  cake.  In  such  case,  the 
phytosterol  or  the  phytosterol  acetate  test  should  be  applied.  All 
adulterated  lards  yield  an  acetate- mixture  the  melting  point  of  which 


exceeds  117°. 

The  phytosterol  acetate  test  may  also  be  successfully  applied  for 
ascertaining  the  purity  of  butter.  As  little  as  7*5  per  cent,  of  mar¬ 
garine  or  vegetable  fats  may  be  identified.  L.  de  K. 


Lard  Testing.  Eduard  Polenske  (Chem.  Cent r.,  1905,  ii,  1132; 
from  A?’bb,  Kais.  Ges.  A.,  22,  576 — 583). — To  detect  small  quantities 
of  paraliin  in  lard,  the  unsaponifiable  matter  obtained  from  100  grams 
of  the  sample  is  heated  with  5  c.c.  of  sulphuric  acid  in  a  cylinder 
glass  placed  in  a  glycerol- water  bath  at  104 — 105°  for  an  hour.  When 
cold,  the  residue  is  shaken  three  times  with  10  c.c.  of  light  petroleum 
of  low  boiling  point,  the  solution  is  repeatedly  washed  with  water  (to 
the  second  washing  a  little  barium  chloride  is  added)  and  then  filtered 
and  evaporated  in  a  tared  dish.  Pure  lard  free  from  paraffin  will  yield 
about  0*003  gram  of  resinous  residue. 

When  the  unsaponifiable  matter,  or  crude  cholesterol,  is  intended 
for  the  phytosterol  acetate  test,  it  must  be  first  freed  from  any 
paraffin  by  washing  with  light  petroleum.  This  also  removes  un¬ 
desirable  resinous  matters  and  leaves  a  residue  richer  in  phvtosterol. 

L.  de  K. 


Detection  of  Cocoanut  Oil  in  Lard.  L.  Hoton*  (Chem.  Centr ., 
1905,  ii,  1195  ;  from  Rev.  intern,  falsific .,  18,  85 — 86). — Five  grams 
of  the  sample  are  heated  with  10  c.c.  of  acetic  acid  of  sp.  gr,  1*055 
at  60°  and  well  shaken.  When  cooled  to  40°,  the  bottom  layer  is 
transferred  to  a  flat  dish.  The  operation  is  repeated  and  the  bottom 
layer  is  collected  in  a  second  and  the  top  layer  in  a  third  dish.  After 
driving  off  the  acetic  acid  by  heating  for  30 — -40  minutes  at  70 — 80°, 
the  three  portions  are  examined  in  the  Abbe-Zeiss  refractometer  at 
40°.  In  the  case  of  pure  lard,  the  three  fractions  will  show  a  decreas¬ 
ing  refraction,  such  as  50*5 — 49*7 — 49*3°,  whilst  with  pure  cocoanut  oil 
an  increasing  refraction  is  obtained,  34*2  —  35 — -35*6°.  In  a  mixture 
containing  15  percent,  of  the  latter,  the  refraction  of  the  first  shaking 
is  lower  than  that  of  the  residue  46*0—46*6 — 48*3°,  therefore  the 
reverse  of  what  is  noticed  with  pure  lard.  L.  de  1C. 


Estimation  of  Cyanamide  and  its  Applications.  Hex  a  to 
Perotti  ( Gazzetta ,  1905,  35,  ii,  228 — 232.  Compare  this  vol.,  ii, 
196,  278). — The  method  given  for  the  estimation  of  cyanamide  is 
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based  on  the  reaction  occurring  with  silver  nitrate  in  presence  of 
ammonia,  by  means  of  which  insoluble  silver  cyanamide  is  precipi¬ 
tated  according  to  the  equation:  CN*NH2  +  2AgN03  =  Ag2CN2 + 
2HN03.  The  cyanamide  solution  is  run  from  a  burette  into  a 
definite  volume  of  A/100  silver  nitrate  solution,  rendered  distinctly 
but  not  excessively  ammoniacal,  an  excess  of  silver  nitrate  being  left 
in  the  liquid.  The  precipitate  is  coagulated  by  gentle  heating  and 
removed  by  filtration,  the  silver  in  the  filtrate  being  then  estimated 
by  titration  with  A/  100  ammonium  thiocyanate. 

This  method  maybe  applied  to  the  estimation  of  the  calcium  cyan¬ 
amide  in  the  artificial  manure  known  as  “  kalkstickstoff,”  1  c.c.  of 
centinormal  silver  nitrate  solution  corresponding  with  0*0004  gram 
of  calcium  cyanamide.  T.  H.  P. 

Estimation  of  Acetanilide.  William  A.  Puckner  ( Pharm. 
Rev.,  1905,  23,  302 — 304). — Acetanilide  and  caffeine  may  be  esti¬ 
mated  in  headache  remedies  by  shaking  out  an  acidified  solution  with 
chloroform,  evaporating  the  latter,  and  weighing  the  residue,  the 
caffeine  being  subsequently  precipitated  as  the  periodide.  A  number 
of  experiments  are  described  in  which  it  was  found  that  acetanilide 
may  be  volatilised  during  the  evaporation  of  the  chloroform  solution 
unless  special  precautions  are  taken.  Acetanilide  is  volatile  at  a 
comparatively  low  temperature.  If  the  solvent  be  distilled  from  a 
flask  and  the  residue  dried  below  60°,  the  loss  is  slight,  and  a  constant 
weight  is  obtained  after  twenty-four  hours.  The  residue  obtained 
from  an  ether  or  chloroform  solution  of  acetanilide  is  not  pure  acet¬ 
anilide,  but  fairly  trustworthy  results  may  be  obtained  if,  after  the 
solvent  has  been  distilled  off,  the  flask  is  rotated  until  crystallisation 
sets  in  and  the  residue  then  dried  at  95°  for  two  hours.  W.  P.  S. 

Volumetric  Estimation  of  Pyramidone  and  Antipyrine  in 
the  Presence  of  each  other.  Gaston  Pegurier  {Ann.  Chim.  anal., 
1905,  lO,  392 — 393). — The  picric  acid  method  for  the  estimation  of 
pyramidone  alone  (Abstr.,  1905,  ii,  778)  must  be  slightly  modified  if 
antipyrine  is  also  present.  The  two  substances  are  first  precipitated 
together,  as  previously  described,  and  the  percentage  weight  of  the 
precipitate  obtained.  This  weight  may  be  termed  P.  A  second  quan¬ 
tity  of  0*231  gram  of  the  sample  is  then  dissolved  in  10  c.c.  of  water, 
and  the  alkalinity  of  the  pyramidone  exactly  neutralised  with  A/10 
sulphuric  acid,  using  helianthin  as  indicator.  Forty  grams  of  A/20 
picric  acid  solution  are  now  added,  and  the  solution  is  titrated  with 
A/10  potassium  hydroxide  solution  after  the  addition  of  a  little 
phenolphthalein.  A  second  value  is  thus  obtained,  P' .  Then  P  -  P' 
is  the  percentage  of  pyramidone  in  the  sample,  and  by  subtracting 
the  value  P  from  the  pyramidone  the  percentage  of  antipyrine  is  ob¬ 
tained.  W.  P.  S. 

Alkaloid  Reactions.  Veratrine  (puriss.  German  Pharm¬ 
acopoeia  IV).  C.  Reichard  (Chem.  Centr .,  1905,  ii,  857 — 858  ;  from 
Pharm  Centr.,  H .,  46,  644 — 649.  Compare  Abstr,,  1904,  ii,  847  ;  this 
vol  ,  ii,  68,  127,  561,  and  563). — When  a  small  qunntity  of  veratrine  is 
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added  to  a  crystal  of  potassium  ferricyanide  and  water,  the  mixture 
evaporated,  and  the  residue  treated  with  a  drop  of  a  25  per  cent,  solu¬ 
tion  of  hydrochloric  acid,  a  green  coloration  is  formed,  but  if  potass¬ 
ium  ferrocyanide  is  used  instead  of  potassium  ferricyanide  a  snow- 
white  mass  is  obtained.  Other  more  or  less  characteristic  tests  with 
ammonium  molybdate,  ammonium  metavanadate,  mercurous  nitrate, 
sodium  iodate,  potassium  dichromate,  tungstic  acid,  bismuth  chloride, 
copper  sulphate,  copper  oxychloride,  formaldehyde,  antimony  chloride, 
and  ferric  chloride  are  also  given  in  the  abstract.  E.  W.  W. 

Estimation  of  Caffeine.  William  A.  Puckner  (Pharm.  Rev ., 
1905,  23,  305 — 309). — When  recovering  caffeine  from  a  chloroform 
solution,  equally  correct  results  are  obtained  by  evaporating  the 
chloroform  from  a  shallow  dish  at  a  temperature  of  50 — 60°  and 
drying  the  residue  at  the  same  temperature  for  a  further  twenty-four 
hours,  or  by  distilling  off  the  solvent  and  drying  the  residue  at 
95 — -100°  for  about  two  hours.  If  the  chloroform  is  distilled  slowly  and 
in  such  a  way  that  active  ebullition  does  not  occur,  decrepitation  of  the 
residue  will  not  take  place.  W.  P.  S. 

Use  of  Titanium  Trichloride  in  Volumetric  Analysis.  II. 

Edmund  Knecht  and  Eva  Hibbert  ( Ber .,  1905,  38,  3318 — 3326. 
Compare  Abstr.,  1903,  ii,  509). — Coloured  substances  which  yield 
colourless  leuco-compounds  may  be  readily  titrated  by  means  of  a  solu¬ 
tion  of  titanium  trichloride,  the  dye  itself  acting  as  indicator.  All 
operations  must  be  conducted  in  an  atmosphere  of  carbon  dioxide  or 
other  non-oxidising  gas.  Good  results  have  been  obtained  with 
indigotindisulphonic  acid  in  presence  of  Rochelle  salt.  With  indigos 
of  low  grade,  it  is  necessary  first  to  remove  impurities  by  Grossmann’s 
method.  Eosin  A  and  Phodamine  B  yield  good  results  in  the  presence 
of  Rochelle  salt  and  alcohol.  Pararosaniline  hydrochloride,  pararos- 
anilinetrisul phonic  acid,  malachite-green,  crystal-violet,  tolusaf ranine, 
indoin,  and  methylene- blue  have  also  been  analysed.  Hydrogen  per¬ 
oxide  may  be  estimated  volumetrically  by  means  of  titanium  trichloride, 
the  disappearance  of  the  yellow  colour  being  taken  as  the  end-point. 
Ammonium  persulphate  solutions  may  be  estimated  by  adding  an  excess 
of  titanium  trichloride  and  titrating  this  excess  with  ferric  salts. 

Tin  may  be  estimated  by  solution  in  hydrochloric  acid,  addition  of 
an  excess  of  ferric  salt,  and  titration  of  the  excess  with  titanium  tri¬ 
chloride.  J.  J.  S. 

Estimation  of  Urinary  Indican  by  Meisling’s  Colorimeter. 

H.  P.  T.  Oerum  ( Zeit .  physiol .  Chem.,  1905,  45,  459 — 465.  Compare 
Abstr.,  1904,  ii,  449). — Bouma’s  isatin  method  is  used,  namely,  con¬ 
densation  of  indoxyl  and  isatin  to  indigo-red,  and  colorimetric  estima¬ 
tion  in  chloroform  solution.  The  method  gives  good  results. 

W.  D.  H. 


